


QUALITY, RELIABILITY, SEJ 


T
he PowerServer SMP is 

engineered to meet the 

challenge of your most demand ­

ing information processing 

needs- wi th no compro ­
...r--= ===;, 

reliabili ty. All 

PowerServers fea ture 

processor technology, 

paired with 

ample RAM to 

give you an idea l combination 

of speed and power. 

Pl33 PoWERSERVER SMP 
• Intel 133MHz Pentium processor 

Designed fo r• Dual Pentium SMP ZIF sockets 
• .. ....... 1111 

. . .... ., ii!• 512K write-back cache, flash BIOS 

• Slots: 5 EISA, 2 PCI, 1 EISA/PCI ::::;• .... ,,. ..... ........ .
• PCI 32-bit Ultra SCSI Fast-20 controller 
Microsoft•• 4X SCSl-2 CD-ROM drive, 3.5" floppy drive 
Windows•95• PCI 64-bit video, MPEG, 2MB EDO 

• Full-size tower with 10 drive bays 
• Microsoft~ Mouse, 104-key keyboard 
• Microsoft Windows~ 95 CD 

A • 16MB RAM • 1 GB SCSl-2 hard drive 
• 15" Micron 15FGx, 1280NI, .28mm monitor 

53, 799 Business lease $130/month 


8 •32MB RAM • 2GB SCSl-2 hard drive 
• 15" Micron 15FGx, 1280NI, .28mm monitor 

54,799 Business lease $164/month 


• With second 133MHz Pentium processor ...... add $799 
• With Windows NT Workstation 3.51 CD.. .. ....add $249 

P266 PoWERSERVER SMP 
• Dual 133MHz Pentium processors 
• 512K write-back cache, flash BIOS 
• Slots: 5 EISA, 2 PCI, 1 EISA/PCI 	 :····1H~g ........
• PCI 32-bit Ultra SCSI Fast-20 controller ..... ,, 

MICROSOFT.• 6X SCSl-2 CD-ROM drive, 3.5" floppy drive 
IVINDOll~ NT:

• PCI 64-bit video, MPEG, 2MB EDO Rf.A[N·TO·RUN 

• Full-size tower with 10 drive bays 
• Microsoft Mouse, 104-key keyboard 
• Microsoft Windows NT Workstation 3.51 CD 

A • 32MB RAM • 2GB SCSl-2 hard drive 
• 15 " Micron 15FGx, 1280NI, .28mm monito r 
55,499 Business lease $180/month 

8 •64MB RAM • 4GB SCSl-2 hard drive 
• 17" Micron 17FGx, 1280NI, .26mm monitor 


$71399 Business lease $242/month 




tVICE ...MICRON D ELIVERS! 


M icron's Pentium processor-

based MPC is loaded with power, and 

packed w ith standard features that other PC 

companies add as extras. The Micron Home 

MPC presents the most complete multimedia 

experience in a single package. 

P75HoMEMPC 
• Intel 75MHz Pentium processor 
• 256K write-back cache, flash BIOS 
• BMB EDO RAM • 850MB EIDE hard drive 
• 4X EIDE CD-ROM drive, 3.5" floppy drive 
• Sound Blaster 16 stereo sound & speakers 
• 14.4 fax/modem, speakerphone, voice mail 
• PCI 64-bit video, MPEG, 2MB EDO 
• 15" Micron 15FGx, 1280NI, .28mm monitor 
• Tool-free mini-tower or desktop 
• Microsoft Mouse, 104-key keyboard 
• Microsoft Windows 95 CD 
• Microsoft Works 95 CD 
• Microsoft Scenes: Sports Extremes; Microsoft 


Bob CD; Microsoft Encarta 95 CD; Quicken 

Deluxe Edition CD; Microsoft Dangerous 

Creatures CD; Microsoft Golf Multimedia CD; 

Trial subscriptions for Compuserve, Prodigy 

and America On-Line. 


$1,999 
• With 100MHz Pentium processor ......... add $100 


Pl33 HOME MPC PRo 
• Intel 133MHz Pentium processor Des igned for
• 256K pipelined burst cache, flash BIOS ::::=•• 16MB EDO RAM • 1.2GB EIDE hard drive ::;::I 

. . .. .. .. ill!• 4X EIDE CD-ROM drive, 3.5" floppy drive . . .... .. ill! 

. .... ,,....
• SoundBlaster 16 stereo sound & speakers Microsoft•• 14.4 fax/modem, speakerphone, voice mail 

Windows"95• PCI 64-bit video, MPEG, 2MB EDO 
• 17" Micron 17FGx, 1280NI, .26mm monitor 
• Tool-free mini-tower or desktop 
• Microsoft Mouse, 104-key keyboard 
• Microsoft Windows 95 CD 
• Microsoft Office Pro 95 & Bookshelf 95 CDs 
• Microsoft Scenes: Sports Extremes; Microsoft 


Bob'" CD; Microsoft Encarta'" 95 CD; Quicken"' 

Deluxe Edition CD; Microsoft Dangerous 

Creatures CD; Microsoft Golf Multimedia CD; 

Trial subscriptions for Compuserve '", Prodigy'" 

and America On-Line'". 


$3,299 

c 





AFFORDABLE WORl{STATIONS 

A ffordable workstation performance is now a 

.ft reality. New from Micron-the Pro200 

Magnum Plus workstation is the most 

advanced system available today. It 

combines exceptional Micron 

engineering with Intel's advanced Pentium® Pro 

processor, and Windows® NT. The result is the 

fastest, most reliable system on 

the market. Where else would 

you expect to find this kind of 

quality and engineering except from 

Micron-the technology leader. 

PRo200 MAGNUM Plus 

• Intel 200MHz Pentium Pro processor 
• 256K internal cache, flash BIOS 
• PCI 32-bit Ultra SCSI Fast-20 controller 
• 6X SCSl-2 CD-ROM drive, 3.5" floppy drive 
• SoundBlaster 16 stereo sound &speakers 
• PCI 64-bit video, MPEG, 2MB EDO 
• Tool-free mini-tower or desktop 
• Microsoft Mouse, 104-key keyboard 
• Microsoft Windows NT Workstation 3.51 CD 
• Microsoft Office Pro 95 & Bookshelf 95 CDs 

A • 32MB RAM • 2GB Fast SCSl-2 hard drive 
• 15" Micron 15FGx, 1280NI, .28mm monitor 
55,599 Business lease $183/month 

B • 64MB RAM • 4GB Fast SCSl-2 hard drive 
• 17" Micron 17FGx, 1280NI, .26mm monitor 

s7,399 Business lease $242/month 

( • 128MB RAM• 9GB Fast SCSl-2 hard drive 
• 21" Micron 21FGx, 1600NI, .28mm monitor 

$12,299 Business lease $395/month 

PRol80 MAGNUM 
• Intel 180MHz Pentium Pro processor 
• 256K internal cache, flash BIOS 
• 6X EIDE CD-ROM drive, 3.5" floppy drive 
• SoundBlaster'" 16 stereo sound & speakers 
• PCI 64-bit video, MPEG, 2MB EDO 
• Tool-free mini-tower or desktop 
• Microsoft® Mouse, 104-key keyboard 
• Microsoft Windows NT Workstation 3.51 CD 
• Microsoft Office Pro 95 & Bookshelf 95 CDs 

A • 16MB RAM• 1.2GB EIDE hard drive 
• 	15" Micron 15FGx, 1280NI, .28mm monitor 

S3 999 Business lease $136/month
1 

B • 32MB RAM • 1.6GB EIDE hard drive 
• 17" Micron 17FGx, 1280NI, .26mm monitor 

s4,999 Business lease $170/month 

• With 150MHz Pentium Pro processor ..... subtract $100 
• With 200MHz Pentium Pro processor ............ add $300 


900 E. Karcher Road, Nampa, ID 83687 • Mon-Fri 7am-8pm Sat 8am-5pm (MT) 
International Sales Hours: Mon-Fri 7am-6pm 

208-463-3434 • Fax 208-463-3424 • Purchase Order Fax 208-467-5384 
Technical Support Available 24 Hours A Day - 7 Days AWeek 

InternationalSales International fax l •I Toll""' "om Me~co Call ~ Toll""' "om Puerto Rico Call I.LI Toll ""' "om Canada Call 
208-465-8970 208-465-8993 95-800-708-1755 ..:;;;;;;;; 800-708-1756 ...,... 800-708-1758 

0 1995 Micl'on Electronics, Inc. All rights resemKI. All prices and specifieations subject to change~ notice. Micron Elec1ronics, Inc. cannol be responsible !0< omissions and/Of errors in typOg· 

raptiy or photography. Intel, tn1el Inside. and Pentium are registered trademarXs ot the Intel CorpoJa~. Microsolt Is~ registered ~radema!X .~Wrnclows, ~1ndows NT a_nd the Wll'ldows logos are 
trademarks o1 Mk:rosoll Corporation. All other company trademaiks are trade names of each respective company. Pnces do not indude shipping and h!lndlil'lQ. 30-day_nsk·free money back guar· 
antee does noc lndude retum freight and original shippiflW'handling charges, applies only 10 Micron brand prodocts. and begins trom date of shipmont. All returns rllqu1re AMA numbers and must 

be shipped In !he original condition prepaid and Insured. Lease prices based on 36·month lease. FAM·BYT·960 1 

Circle 81 on Inquiry Card. 

It's Your Call 

800-233-7027 

http://www.mei.micron.com 

l"llC:l=IQ~. 


http:http://www.mei.micron.com


, , , , , "symantec C+ +7. 0 achieved a clean sweep on our 32-bit C++ compiler tests. The sample 

i :J :;;;; application that we created in Symantec C+ + 7. 0 was smaller and faster than those produced 

by the best products in our last C-compiler rou ndup (April 11, 1995)." 

- PC MAGAZINE-August 1995 

in background and allows you to 

go anywhere in your program 

instantly- even before compiling. 

· It also lets you graphically view 

your class hierarchy and add new 

classes simply by dragging and 

dropping. You can also modify 

any class's inheritance hierarchy 

graphically. And you have the abil­

ity to automatically locate any class 

WHEN IT COMES TO FAST WINDOWS DEVELOPMENT, ONE CHART IS 


The word is out on Symantec 

C++ Version 7. PC Magazine: 

"This programming package is not 

only the fastest C-based applica­

tions-development environment 

we've seen, it offers unprecedented 

tools for creating and maintaining 

code, eases the transition to 32-bit 

programming, and addresses sever­

al weaknessess found in Microsoft 

Visual C++." PC Week calls it 

"A+ tools fo r C++ design" . And 

Info World confirms it's a "Hot 

Pick". You'll pick Symantec C++ 

Offer valid in US.A. only. For mo" information i11 Cuuula, call 1-800-365-8641. In Austrt1lia, ca/12-879-6577. In Europe, ca/131-71-353111. Sym1111Uc, NetBuild and OPTLINKan mukmarks and rqjsttttd tradmUl rla o[Symanuc Corpcmtion. 

too, if you want the fastest way to 

develop for Windows 95 , 

Windows NT 3.51, Windows 3.1 

and DOS. 

THE FIRST 

OBJECT PROGRAMMING 


ENVIRONMENT. 


Symantec C++ Version 7 

lets you quickly architect and 

navigate your application with 

a dynamic Class Editor and 

graphical Hierarchy Editor. 

Symantec C++ incremen­

tally parses your C and C++ code 

implementation, plus much more! 

THE NETBUILD REVOLUTION. 

Build applications faster than 

you've ever imagined with new 

NetBuild™. It lets you automatically 

distribute the build process over 



multiple computers on your LAN, C++ automatically migrates allHIGH COMPATIBILITY. 
dramatically reducing build times. Symantec C++ is highly com- yo ur Borland and Microsoft 

In addirion, rhe Wizard-like patible with Microsoft project files. 

AppExpress"', ClassExpress"', and CIC++, and shares most To ease your transi-

ProjectExpress"' boost productivity of the same formats, tion, we also provide a 

object model, and nam­by letting you easily generate and white paper and migra­

exrend MFC applications. ing conventions. You can tion utility on our web 

And ro make your link-cycle seamlessly mix Symantec site that allows you to 

and Microsoft DLLs and executa­lightning-fast, there's new multi- move your OWL applications to 

bles. Furthermore, Symantec threaded 32-bir OPTLINK® - Symantec C++. 

WORTH AMILLION WORDS. NEW SYMANTEC C++ VERSION 7. 


written in assembly language for GET MORE FACTS 
unmatched performance. ON THE WEB. 

For building great Windows PC Magazine's benchmark is 

resources easily, we've added SUPPORTS 16-AND 
32-BIT PLATFORMS proof that Symantec C++ is the 

EXCEPTION HAN DLING 
ResourceStudio"' ­ which sup- RTTI and template support. fastest C++ out there. So what are 

ports the widest range of 
LATEST M ULTISCOPE D EBUGGER 
with sub-project and file-I.eve! options support. you waiting for? To find out more, 

Windows resources including 
NEW SUPPORT FOR 
LONG FILE NAMES call the toll-free number below. Or 

and UNC notation. 
Windows 95 controls. WIN 32 SDK HEADERS contact us on the World Wide Web: 

librmies and samplefiles includedfoe. 
NEW CLASSEXPRESS http://www.symantec.com/lit/dev/dev.html. 

to customize your MFC!OLE applications. 
NEW PROJ.ECTEXPRESS 

for easily creating new or moving existing 
projects into the IDDE. • ActfllSt and get your hands on Symantec 

NEW OBJECT ORIENTED CLASS : C++, thefllStest C+ +, andget$50 --~-·'--• • 
AND HIERARCHY EDITORS 

NEW NETBUILD 
for distributedbuildr ofymrapplicmums. 

NEW RESOURCESTUDIO 

: back. See store for details. But ·n i~tl :;::--;;. \,~\ ..­
: hurry. Offer expires January 31, l \ . :..::' .;:: 
~ 1996 For more information call · c+.P> 

state ofthe art resource editors for J 6- and : J-800-62B-4m Ext. 9AP4. / ~: 
32-bit resource editings. 

SYMANTEC.
® 

Alt ocher ir:ulcm:trks arc the propcrry of d1cir respcc1i,·c holders. t\IJ rights rc5crvcd. © 1995 Syman ice Co rporation. 



Server 

Management .. .... .. .107 · 


' BY JON UDELL 

· A 1ook at OS and server 
combinations that can ease 
Web-site management. 

Features 

Installations: Unix Takes Off ............................. . ...... . . SONA 2 

BY CATE T. CORCORAN 
Boeing incorporates commercial code in the maintenance system on its new 777. 

AMO KG Takes On Intel PG ................................... .......... 67 
BY TOM R. HALFHILL 
AMD's new K6 (formerl y the NexGen Nx686) is the first x86 chip with spec ial 
multimedia instructi ons. 

Wired on the Web .... .. ...... . .. ..... . ...... . .. .. .......................n 
BY AN DREW SINGLETON 

Cooler than iced capucc ino, Sun 's HotJava browser technology brings interacti ve 
applications and other de luxe stu ff to the Web. It could also become a uni versal OS . 

;::- ' 
,.i:, 'IState of the Art 

';~i.. 

COM PONENTWARE 

Killer Components .... . .. . ... 81 
BY ALAN JOCH 
Today's standards define 
common interfaces to make 
components interoperable. Do 
they go fa r enough? 

Integration, Not 
Perspiration . ................. .83 
BY DAVID S. LI NTHICU M 
CORBA, OLE, and OpenDoc 
promi se to make it easier to 
deve lop applicati ons. 

Components Everywhere ..... 99 
BY TOM R. HALFHILL AN D 
SALVATORE SALAMONE 
A look at two competing 
technologies for di stributing 
components on your network: 
Microsoft 's Network OLE and 
the OMG 's CORBA . 

News & Views 

INTERNET WEB B R OWSERS 

How the Web Will Change 
Computing .. . ...... . ........... 24 
Businesses will increasingly use 
Web browsers and interpreted 
languages like Java fo r cross­
platfo rm applications. 

P R OCESSOR S 

Intel Beats the Clock.. . 

Again ..........................25 

The Pentium gets even fas ter, 
hitting a new peak of 200 MH z. 

PERSONAL SCAN NER S 

Better Tools Reduce Clutter .... 26 
Okay, here's another story about 
the paperl ess 
office. But 
thi s time, it ' s 
personal. 

C OMMUN ICATIONS 

Higher Data Speeds Coming for 
Plain Phone Lines .. . ........... 30 
ADSL is more than just another 
acronym. It ' s technology that will 
bring high-speed communications 
over ordinary phone lines . 

PER SONAL D I G ITAL ASS ISTANTS 

PDA Vendors Improve 
PC Links ........ ... . . ........ . . 34 
BYTE readers said they want better 
links between their personal 
computers and PDAs. Seems like 
PDA vendors are finally starting to 
deli ver what you asked for. 

INTERNET ACC E SS 

Coming: Thousands of 
Internet On-Ramps . . . .......... 36 
Soon, you might use a phone to 
write home. 
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Reviews 
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MULTIM E DIA M A CHI NES 

New Media Is the Message............... 113 

BY RICK GREHA N 
The latest Power Macs come 
equipped with sound, video, 
telephony, conferencing, fax , 
and speech recognition. 

G R A PH ICS SOFrWA R E 

BY STANFORD DIEHL AN D 
G. ARMOUR VAN HORN 
T wo new graphics suites fo r Windows 95 from 
Core l and M icrografx. 

F AX- J3 AC K SO Fl"W A R E 

Self-Serve Information ........... .133 
BY DA YID ESSEX AND 
STEVEN J. VAUGHAN-N ICHOLS 
Fax-on-demand programs are de manding, but 
they' ll serve your customers well. 

C P US 

StrongARM Tactics . ........ . . ... ... ... . ... . .... . .153 
BY DICK POUNTAIN 
Th is amazing li tt le chip from ARM and Digital could 
be the brain of nex t-generati on PD As and other smart 
gadgets. 

OPER A TI NG SYST EMS 

Is Your Network Secure? ........................ .155 
BY DAN THOMSEN AN D WI NN SCHWARTAU 
Internet security requires a good foundati on. Using the 
least-pri vil ege approac h to secure the underl ying OS 
helps type enforceme nt provide thi s fo undation. 

PR OG R A MM ING 

Code Talk: A Programmer Needs a Maid ...... 38 
With apolog ies to Neil Young, Rick Grehan 
writes thi s month about a new tool that 
automates that age-old hass le : 
garbage collection. 

H O T PRO D UCT S 

The Best of Comdex. . . . .... ... ........... .. . . . ... .. .40 

We' re too tired to say any more than: Turn to thi s page 
to see what reall y sparkled at the latest Vegas 
ex cravaganza. 

NEW PR O D UCT S 

What's New .. . .. . .... .168 
Gateway" s Solo V 120 is a 
zippy littl e Win 95 
notebook: Lotus Approach 
96 makes database work a 
breeze; plus more. 

COVER IMAGEo PAUL SHAMBAOOM © 1996 

G R A PH ICS WORK ST A T IO N S 

3-D Without RISC ... . .... ................ .137 
BY DA VE ROWELL 
The first Pentium Pro (P6) system-Intergraph ' s 
TDZ-400-deli vers 3-D graphics performance 
so striking it "ll make you 1·eel good about not 
taking a RISC. 

G R A PH ICS 
WOR KST AT IONS 

Ultrafast UltraSparcs .. 139 
BY BEN SMITH 

A new processor. an innovati ve bus des ign. and 
a spec iali zed instructi on set make Sun' s Ultra I a 
high-performance workstation for graphics. 

NET WO RK PRI N T E R S 

Best Low-Cost Printer on the LAN ... .141 
BY DAVE ROWELL 
Our tests show that HP· s new LaserJ et 5Si 
MX is the best in its class . 

Core Technologies 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-"\ 

PROG R AM MI NG 

Clean Up: C++ Garbage Collection ................ 157 

BY JUSTIN M ILLER 
Here ·s a too l that can make programmers more 
producti ve by helping them take out the trash. 

NET WOR KS 

More Control, Fewer Headaches .... ....... . . ..... 159 

BY SAL VATOR E SA LAMONE 
Integra ting configuration management with the NOS 
and systems management too ls reduces LA N support 
costs and problems. 

Pournelle: 
Dead Chickens and Portable Data ......... .161 
BYJ ERRYPOURNELLE 
Jerry looks at transportable data, using everything 
from drugstore compos ition books to a database 
builder and a radio-linked portable. 

Books and CD-ROMs: 

Pentium Pin-Out Signals and More ..... . .... 41 

BY TOM R. HALFH ILL, RICK COOK. 

AND JEFF M ACCLA Y 
A great big book on the Pentium, a smaller book 
about technological evolution. and two CDs for 
children. 

Commentary: The Real Software Crisis..... 218 
BY BRUCE F. WEBSTER 
There ·s a seri ous shortage of really good 
programmers. 

Editorial: Web Sites: Don't Blink ........... .10 
BY RAPH AEL NEEDLEMAN 

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


ANA L YS I S SOFTW A RE 

Power Tools for Data Drilling . . ....... 143 

BY DA YID S. LI NTHICUM 
IQ/Objects and PowerPlay take different 
approaches to finding answers in complex 
databases. 

NET W ORK M A N AGER S 

Software Roundup: Tame the Network 147 
BY TADESSE W. GIORGIS 
A comparison of five programs for managing all 
those connected devices . 

H tGH- R E S MON ITORS 

Lab Report: 20 Big-Picture Monitors ...... .116 
BY CHANDRIKA MYSORE 
We test tubes with 1600 by 1200 resolution and 
other addictive characteri stics, then pick the best 
pictures and best deal s. 

Pivot 1700: A Moving 
Alternative-118 

Access.bus Technology-123 

Honorable Mentions-123 

How We Tested-124 

Applications Development ... 112 

READER SERVICE 

Alphabe1ica l Index 10 Advertisers 211 
Editorial Index by Company 216 

Index to Advertisers by 

Product Category 214 
Inquiry Reply Cards 211A·B 

BUYER'S GUIDE 

Mai l Order 
Hard ware/Sofl\varc Showcase 

Buyer's Mnn 

PROGRAM LISTINGS 

FrP: ftp.byte.com 

From BIX: Join " li stings/ 

frombyte96"' and select the 

appropriate subarea (i.e .. "jan96."') 


From the BYTE BBS at 1200-9600 

bps: Dial (603) 924-9820 and 

fo llow instructions at the prompt. 


THE BYTE WEB SITE 

http://www.byte.com 

BYTE (ISSN 0360·5280) is published monthly by The 
McGraw-Hill Companies, Inc. U.S. subscriber rate 
$29.95 per year. In Canada and Mexico, 534.95 per 
year. European surface mail subscriplions $60. air­
mail $85. Non-European subscriptions, 560 surface 
mail or 585 airmail. All foreign subscriptions are 
payable in U.S. funds !hat can be drawn on a U.S. 
bank. S ingle copies 53.50 in the U .S., 54.50 in 
Canada. Executive , Editorial. Circulation, and Adver­
tising Offices: One Phoenix Mill Lane . Peterborough. 
NH 03458 . Second-class postage paid at 
Peterborough, NH, and additional mailing offices. 
Postage paid at Winnipeg. Manitoba. Canada Post 
lnternationar Publications Mail Product Sales Agree­
ment No. 246492. Registe red for GST as The Mc­
Graw-Hill Companies, Inc., GST # 123075673. Print­
ed in the United States of America. Postmaster: Send 
address changes and ful fillment questions to BYTE 
Subscriptions. P.O. Box 552. Hightstown. NJ 08520. 
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Contents by Platform 


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

DOS/WINDOWS 

Intel Beats the Clock ••• 
Again ............ .... .......... .25 

If yo ur system doesn' t run Windows fa st 
enough, maybe Intel's new 200-MHz 
Pentium Pro is what you want. 

Better Tools Reduce 
Clutter ................... ..... .2 6 
New handy scanners can help you deal 
with al l that paper. (Too bad they don ' t 
make one with a shredder. ) 

Code Talk: A Programmer 
Needs a Maid ....... .... .. . .... 3 8 
Getting tired of cleaning up program­
ming messes? Geodesic Systems' Great 
Circle helps Windows developers with 

time-consuming chores. 

Best of Comdex ............... 4 O 

Windows soflware takes some top hon­

ors at the big show in Glitter Gulch. 

AMD KG Takes On Intel PG ... 6 7 
This new processor will speed up multi ­
media operations on your PC. 

Integration, Not 
Perspiration ................... 8 3 
You' ve got OLE Control s and VBXes. 
But you don' t have the object-oriented 
tec hnology that Open Doc provides for 
other platforms. 

Lab Report: 20 Big-Screen 
Monitors ......................116 

Thanks to Plug and Play, Win 95 can 
configure some of these tubes on the fl y. 

Sumo Graphics Giants 
Weigh In ...................... 12 9 
We review two graphics suites for Win ­
dows 95 from Corel and Microgra rx. 

Self-Serve Information ...... 13 3 
Fax -on-demand programs g ive peo ple 

rapid access to documents, but most use 

an old-fas hioned DOS approach to setup 
and config uration. 

3-D Without RISC ............ 13 7 

Feeling like the Uni x guys have all the 
power on the ir desks? Intergra ph 's new 

TDZ-400 brings top 3-D perl'ormance to 
people running Windows NT. 

Power Tools for Data 
Drilling ........................143 

One's an analyst, one's a query tool. 
Both can help find the in fo you need. 
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Software Roundup: Tame the 
Network .. .....................14 7 
Five DOS- or \.Vinclows-based programs 

that can help you control a LAN or 
WAN, some more helpfully than others. 

Clean Up: C++ Garbage 
Collection ................... .. 15 7 
If you're doing your Wi ndo ws develop­
ment work in C++. here' s a free tool that 
can help you take out the trash. 

What's New ..... . ......... . .. 16 8 

Gateway 's new Solo V 120 is a rcvved­
up Pent ium notebook wi th spec ial keys 
for running W indows 95. 

OS/2 

Integration, Not 
Perspiration ... ......... . ...... 8 3 
Open Doc is a solid fit in OS/2 develop­
mcnl environments. How docs it com­

pare with what Windows developers 

ha ve-OLE controls and VBXcs? 

MACINTOSH 

Better Tools Reduce Paper 
Clutter .......... ............... 2 6 
Personal scanners that work with lhc 

Mac combine OC R and annota tion 
tools; some ca n even capture co lor. 

Integration, Not Perspiration 8 3 
Open Doc is the component technology 
of choice for Macintosh so ft ware devel­
opers. Unfo rtunately, there's a dearth of 
OpenDoc programming tools. 

The BYTE Network Project: 
Server Management ...... .. . 10 7 
An App le Internet Server (PowerMac 
6 100/60). running StarNine's WebStar, 
joins The BYTE Site l'arnily as an in­
tranct server. 

New Media Is the Message .. 113 
Apple ' s latest PowerPC machines deli v­

er a box ful of easy-to-use multimed ia 
features: audi o, video, telephony. CD­
ROM , conferencing, and speech recog­

nilion. We chec k out the PowerMac 

7200, 7500, and 8500. 

Lab Report: 20 Big-Picture 
Monitors ...... ..... ...........116 
Need a wider screen fo r your Mac? 

Tests show Ap ple ' s Multipl e Scan pro­
vides a very clear view. 

StrongARM Tactics ..........153 

Di ck Pountain' s techni cal description of 
this new RISC chip rrom ARM and Dig­
it al wi ll give you a glimpse at the New­
tons or the future. 

UNIX 

Integration, Not Perspiration.. 8 3 
This analys is of component technologies 
includes coverage of SunSoft's NEO 

and Nex t's PDO. 

The BYTE Network Project: 
Server Management .........10 7 
As our Webman has found out through 
ex peri ence, the most manageable Web 
servers nm on Uni x. Here's why. 

Ultrafast UltraSparcs ........ 13 9 

Sun ' s new Ultra I feature s a new proces­
sor, an innovati ve bus design, and a spe­
cial instructi on set. 

NETWORKS 

How the Web Will Change 
Computing ..................... 2 4 
Forget about thi s year's model. 

Wired on the Web ..... . ....... 7 7 

Sun 's HotJa va browser technology will 
change the World Wide Web. 

Components Everywhere ..... 9 9 
Two technologies provide different 
ways 10 distribute components on yo ur 
network- Microsol't 's Network OLE 
and the OMG's CORBA. 

The BYTE Network Project: 
Server Management .........10 7 
Our Webrneister has some stories to tell 
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Gigabyte disks are just $199 with a guaranteed shelf life up to 
30 

Apex 
46 

GBOptica/ Hardo . 

When you iust can't get enough••• 


Ac;te like a hard drive 
4.6 G6 per diek 

Holde 7 CD-ROM 
titlee at 16X epeed 

~ 

500,000 
text doc;umente 

Internet etuff 

at 20 M6 eac;h 

Disk space, that is. 

Today's computer users just can't get enough . CAD/CAM files, or documents you could ever want 

Storage demands are growing out of control. at the speed of hard disk drives. And, it's affordable 
Finally a storage system you 'll never outgrow... at only $1695 with one free disk. Additional opti cal 
the Pinnacle Micro Apex 4.6 
Optical Hard Drive. Go ahead and store years . The Pinnacle Apex 4.6 GB 
it all - no worries. Fill up a disk, just Optical Hard Drive. The ultimate 
add another. Each optical disk storage machine . Remember, you 
holds 4.6 Gigabytes of all kinds can never be too rich, too thin or 
of stuff. All the graphics you can have too much disk space. To order or 
create . Run your favorite CD-ROM for a local dealer call : 800.553.7070 

1 
titles at 16X speed. Backup data 

nve · PC/MA
like accounting records , business plans, c 

PINNACLE f&.1cRo 
T H E 0 P T I C A L S T 0 R A G E C 0 M P A N Y 'and images with compression up to I 0 GB per 

disk. Store all the high resolution color images, Tel : 714-789-3000 Fax: 714-789-3150 
All Trademarks and Registered Trademarks of Their Respective Owners. 
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On most machines, Microsoft®Windows NT"' WOrkstation is a 

nice operating system. On these, it's a deadline-

devouring, math-bashing, graphics-spewing, ravening jungle beast. 

These aren't off-the-shelfPCs with Windows 

NT tossed into the carton. They're tweaked, honed 

and buffed to extract every last ounce from 

Windows NT-without THE NEW PERSONAL 

WORKSTATIONS 

FROM DIGITAL. 
doing the same to 

your bank account. 

You get maximum 

productivity. No more two-computer 

desktops. The rock-ribbed reliability 
Memory : 16MB to 384 MB 

Disks: 0.5, I, 2 , 4GB SCSI 

ofDigital hardware. And the expert 110: 2 PC!, 1 PCil!SA, 3 !SA support of Digitals 

Storage: 5 bays fo r periphemls 

Graphics: 3D Matrox Millennium history-making alliance 

with Microsoft. Choose from a full line ofPentium"" 


p rocessor or Alpha based models. Either way, the 


performance is just slightly to the left ofBeyond Your Wildest Dreams. For details, 
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browser for http://www.digital.com. 16uve seen Windows NT run. Now watch it fly. 
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Web Sites: Don't Blink 

From your mind 

to the Web-it's 

frightfully easy 

to build an on-line 

business. The 

only dangers: 

Timidity. Planning. 

Meetings. 

I am in my office at BYTE's headquarters talking to my 
boss, publi sher Dave Egan. He is asking me about the 
Internet, about thi s site and that service, gri lling me with 
rapid-fire questions that are making it obvious to me that 
even my best efforts to keep up with the state of the ' net 
are not enough. Question, answer, question, answer. Fi­
nally I get frustrated and say, " 1 don' t know ! I can' t keep 
up!" I put my head down on my desk. And Dave says to 
me, "My boy," (Dave really talks like that when he thinks 
he knows something you don ' t) , " My boy , that is the 
definition of opportunity." 

Thate to say it (and I never will to Dave) , but he is 
right. On the Internet, business can transcend the physi­
cal world . Building equipment and mailing reports gives 
way to simply posting bits on-line, and the basic rules of 
commerce change dram aticall y. Have an idea? From 
your mind to the ' net-it's that simple. No factories, no 
offices, no heavy start-up costs required. Take your idea, 
put it on-line, and see if it st icks. 

Some Web business ideas are lousy, of course. In fac t, 
li ].).e most small-business ventures, the majority of Web 
concepts will fai l. But you don ' t know until you try. We 
recently discovered, however, that there is one way to 
guarantee the fa ilure of an on- line venture: Wait on it. 

True story: We had a great idea. It was unique; it was 
hot. So we had meetings, we drew up plans, we drafted 
proposals. Because we first wanted to plan it pe1fectly, we 
did not build it. But by the time we were ready to get 
moving, somebody else had come up with the same idea 
and implemented it. We lost. 

We learned from that experience and have applied that 
knowledge to our current on-line venture, our Web pres­
ence. The BYTE Site (www.byte.com) changes dai ly. 
Sometimes the changes are subtle. 

In 1 hour, I watched our Webmeister, Jon Udell , im­
plement and refine a totally new interface on our search 
results page. He created a navigational tool for li sts that, 
in its broadest sense, is similar to a tabbed dialog box-

you really have to see it yourself to understand how well 
it works . 

Sometimes the changes are dramatic, as they are once 
a month when we post selected stories from the latest 
issue for all the world to see. And every now and then, we 
clean house completely, as we did in November, and to­
ta lly revamp and redesign the site. 

But the point is, we' ve learned. Jon doesn't seek end­
less planning meetings before he improves the site. He just 
does it. The only limit to our site ' s improvements is the 
speed at which we can think. 

And here's what we've thought up : It's called the Vir­
tual Press Room. Jon has been writing about this appli­
cation for a few months in hi s monthly fea ture, the Net­
work Project. Briefly, VPR is an application running on 
our Web server that lets people in the computer indus­
try- the people who send us baskets of paper press re­
leases every day-submit their releases to us electroni­
ca lly. The concept is simple: A vendor logs on to the 
VPR and pastes the press release into an on-line form. 

Once that is done, a program running on our server 
full-text-i ndexes the release and puts it in the database. 
Any of our editors, including those on the road and in 
our satellite offices, can scan for releases by company, 
product, technology area, and date. 

Tf you ' ve visited the BYTE Site, you know that we 
already have two years of BYTE magazine archived and 
fully searchable. We now index press releases alongside 
our archive, so when you look for articles on a topic, 
you have the option of also seeing the vendor-supplied 
press releases relevant to your search. We think it 's a 
pretty cool implementation of a simple but powerful idea. 

But the important point is th at we got this thing up 
and running quickly and cleanly, without a lot of fuss, be­
cause we have a smart guy who likes tinkering with the 
Web and who understands the business of BYTE' s edi­
torial department. Jon will be changing and updating the 
BYTE Site, and the VPR component of it , frequently. 
Fortunately, because the application runs completely on 
our site, we won't have to send out masses of update 
di sks to all the people who regularly use it. We' ll just 
improve the product as we go. So don ' t blink. • 

RAPHAEL NEEDLEMAN, EDITOR IN C HIEF 

(rafe@well.com) 
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PENTIUM® CHIP,

LITHIUM, · 
16MB, ~ 
TFT. 
$2999 

PC Laptop's 
"Value Notebook of the Year" 

IBM• Compaq• DELL• WinBook• Texas 
ThinkPad LTE 5000 Latitude XPI XP5 Instruments• 

755CX 16/810 16/810 161810 Trave lMate 5000 
16/ B10 16/772* 

Prices quoted over 1·800 lines as of 11110/95 for identica lly equipped models 
with 75MHz Intel• Pentium• processor, lithium ion battery, 14.4 fax/modem, 
and 256K cache, from IBM PCDirect. Dell Computer Corp., WinBook Computer 
Corp., Compaq Direct Plus, and Texas lnstrumenu 

• Includes two lithium ion batteries 

Winner of PC Laptop'sannual Editors' 
Choice Award - the WinBook XPS 

gives you the features you want in the highest 
quality, best value notebook. At 12999, you get 
an amazing list of standard features including: 
75MHz Intel®Pentium®processor, lithium ion 
batteries, 10.4" TFT active matrix screen, 
16MB RAM, an 810 MB hard drive, and more. 

Great values on options begin 
with stereo sound, integrated 
toucl1pad or trackball, and 
3-year extended limited 

P,entium® warranty package. Call today 
' " 

0 
c • • • 

0 
" about our $2999 offer or for 

information on our other models. 

... ~.Ja.1111arY..l99.~ 

CD-ROM VALUES 
DOCKING STATION 
with 4x CD-ROM 

$399 
EXTERNAL CD-ROM 
with SCSI adapter 

Ava; rableonlyto 
WinBook XP and$199 XPS owners 

CALL US TODAY, TOLL-FREE 

1-800-468-0366 
Mondny-Friday, 8am-9pm EST • Sa turdny, 9am-4pm 
0U1~~!~~~i)~i~~;. ~l:;!l~i~~~~~~~~~:~~1;:.1kn~~p~~\~;~;o?~~~=~l . 

WmBool< 

COMPUTER CORPORATION 
a subsidiary of Micro Electronics, Inc. 

WmBook 


xP6
LJ$Z ­
Featuring the new Intel" Pentium• Processor 
• 10.4" TFT Active 

Matrix Color Display 
• 16MB RAM 
• 810MB Removable 

Hard Drive 
• 256K Cache 
• 6.1 Pounds 
• 14.4 Send/Receive 

FaxNoice/Data Modem 
• 32-Bit Local-bus Video 

• 40 Watts per hour 
Lithium Ion Battery 

• 1MB Video RAM 
•Two Type II or One 

Type Ill PCMCIA Slot 
• Integrated Dual-button 

Pointing Stick, Optional 
Dual-button Trackball 
or Touchpad 

• Parallel, Serial and 
PS/2 Ports 

··$2999

other XP/XP5 models and price

configurations available, starting at '1999 
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Pentiunr OverDrive· processor up 

Pentium OverDrive processor 

now available. 

Is your PC 

stuck in the slow 
lane? A Pentium® 

OverDrive® processor can dramatically 

boost your current CPU's perfonnance 

and get your software really moving. 

So, if you're not planning to move up to 

a Pentium processor-based PC just yet, 

then this is a good alternative for you. 

As our fastest single-chip processor 

upgrade, the Pentium OverDrive proces­

sor is a very affordable way to upgrade 

many Intel486 '" processor- based PCs. 

© 1995 Inte l Corporn tion. tSourcc: iCOMP®: A Sim pli fied Meas ure Of Re lati ve Mi croprocessor Perfo rmance. lncd Corpora ti on, 1992 . tt i4H6n1 processor-bused syste ms .~upport ing the write-throu gh mode will yield upproximate ly 



grade. Shiftyour PC into high gear. 

iCO/Vffft indext for Intel lnside0 and For more infonnation, contact your http ://www. intel .com/procs/ovrd1ive/ 
Pemium® OverDrive® proces.mrs. 

local PC dealer. Or you can dial our to learn more. 
g g 

FaxBack* number at 1-800-525-30!9, 
lnlelDX2™ (66MHz) ::o~!~~o~t~verDrlve ~__ • 581 

doc. #8739; call 1-800-538-3373, 
1486™ DX (33MHz) Pentium 011erDrl11e processor - ~- 581 

ext. 296; or visit our Web site at intel. 
15% lower iCOMP index r.Hings wh.;n upgr.1dcd wi th th e PL·ntium Q\·crDrivc prOC6!<.0L *Olhcr tr.1dc 11ame.~ referenced :ire chc property of lht:ir rl!~pcc 1i vc holders. 
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New Paradox 7tor Windows 95 and Windows NT 

Adapt to vour environment ellortlesslv. 


Boost productivity 

with new Experts that automate 
common tasks such as importing 
data and creating labels, reports, 

form letters, tables, and even 
database applications. 

Learn Paradox quickly 

~\ 
1 

______J~U-J~;:;~;:;; 

with new intuitive --------flt- ­
Paradox User Help­


abook-style 

help system. 


"The hands-down best Windows database is easier 
tO USe and ffiOre powerful than ever."-JnfoWor/d, October 16,1995 

Evolution just 
got easier 

Windows 95 may be a 
new environment, but 
it's comforting to know 
that with Paradox'" 7, 
your new database will 
blend right in. All the 
cool features from 
Windows 95 are here : 

tab-style controls, meaningful long filenames, mov­
able toolbars, and more. Dozens of built-in "Experts" 

What's New 
NEw! Ready-to-use custor.iizable busine ss and 
personal applications-from ahome assets applica­
tion to an order entry and inventory control system­
get you productive fast. 

NEwl Dozens of Experts automate common database 
tasks, suchas creating form letters, importing data, 
creating database applications, and more. 

NEwl Enhanced OLE support lets you categorize, 
control, manage, store, and share numerous types 
of data-including documents, spreadsheets, and 
graphics. That means you can link information from 
virtually any application on your desktop. 

make everything you do easier, so your work 
gets done faster. The new Quick Start Expert gets 
new users up to speed fast. With new Database and 
Table Experts, you can create a database simply by 
choosing from more than 30 ready-to-use templates 
and eight prebuilt, customizable applications. This is 
truly database power made easy. 

"You' ll find the Merge Expert 
to ctie for." 

-IntoWorld, October 16,1995 

Integration with 

your suite environment 


Microsoft Office 95 or Novell PerfectOffice 7 users 
can easily share data components between their 
word processor, spreadsheet, and graphics pro­
grams. With new act-alike menus and toolbars, you 
learn concepts once that apply to all the applications 
in your suite. 

Make asmooth transition 
Paradox 7 is compatible with previous versions of 
Paradox for Windows, so any data or applications you 
created in Paradox for Windows can be used in the 
new environment of Paradox 7. This makes Paradox 
the fastest way to get your database working for you 
in Windows 95 or Windows NT. 

Circle 62 on Inquiry Card. 

Eliminate toolbar guesswork 

r------ with new tool tips that show 


each toolbar function. 


Easily share data 

with other applications with 

excellent suite integration 


and act-alike toolbars 

and menus. 


Find out more 

Paradox "the easiest-to-use database." Find 
out why there are more client/server applications 
implemented in Paradox than in any other database. 
And discover the legendary speed of Paradox perfor­
mance. With Paradox 7, business productivity is full 
speed ahead. 

Try Paradox 7risk-free 
If for any reason you 're not fully satisfied, simply 
return it to Borland within 90 days for a full refund. 

ORDER PARADOX 7TODAY 

Fto °""$8995* 
See your reseller or call today.

1·800·336·6464, ext. 50436 
To see the entire /nfoWor/darticle, 

just access our Web site. 
Canada: 1-800-461-3327 •Internet: httpJ/www.borland.com 


CompuServe: GO BORLAND 


Borland 

Making Development Easier 

•Lim ited-time offer artcr manufacturer's rebate. Copyright @ 1995 Borland lntemntional, Inc. All rights reserved. All Borland product names are trademarks or Borland Inrernational. Inc. 
Offer good in 1he U.S. and Canada only. All prices are in U.S. dollars. Dealer prices may vary. BI 8712 

http:httpJ/www.borland.com


ZEOS® Pantera™••• 


The ZEOS Pantera. Now witl1 morespeed, more memory, bigger hard 

drives, your choiceof operating systems and new lowerprices. It's today's 

modern solution to getting your job done right. 

Step Up To The Best 

At ZEOS,our pl1ilosophy is to make sure that you, our customei; get the 

best of everything. And tl1at starts witl1 peiformance. The heart of tl1ePantera 

is an award-winningZEOS-designed motherboard. Already 

called "Overall perfom1ance leaders" by PC Magazine, 

tilePentium®processor-based Pantera line is now boost­

ed even furtl1er with theaddition of EDO DRAM, 
. d CPU 1 . synclironousburstSRAM caclie options ru1 cio1ces 

all the wayto tilenew 133MHz Pentium processor. In 

plain English,we've turned on the afterburners-giving you perfonnance 

unlike wytlling you've seenbefore! 

Beyond great performance, we also protect yominvestment. To ensure 

tliat your new ZEOS Pantera. will serve you well for years to come, we build in 

more reliability,expandability andupgradabilitytl1an anyone else. 

For starters, all Pwtera systems provideyouwithCPU upgradability to a 

future OverDrive®Processor. You also get six memorysockets instead of tl1e 

The Right

Tool For 


Your J ob. 

usual four. That means more room to grow-witl1out having to tl1row away 

perfectly good memory when it's time to upgrade.Panteras also include 

on-board PC! local bus SCSI and Ethernet options andtilepower to run all 

tl1ese goodies. Believe it or not,most compwies are nowbuilding in small 

power supplies of 150 watts or less!That's great for reducing their costs, but it 

sure doesn't do much for you.Pantera power supplies are 200 watts standard 

and tl1ey're energy efficient-Panteras ru-e EPA Energy Star compliru1~ mean­

ing tl1ey can power down ru1d use less energy. 

Thebottom line is tilat virtuallyno one else gives you any of thesefeatures 

to protectyour investment. At ZEOS we give you them all! 

More Than Great Hardware 

II* 

In addition to the latest features, you need your new system 

to arrive promptly ru1d you need it to work in yourenviron­

ment when you get it. That is why ZEOS Pantera. systems 

includeyour choice of Windows®for Workgroups or tl1enew 

Windows®95, and tl1at is why you also get compatibility witl1 

eveiy major opera.ting system on tl1e market including Win NT®, 

Netware®, Unix®ru1dOS/2*. That is also why we pioneered our 
NetWore 
Tested and Computers Now· program-mwy of our most popular config-
Approved 

ura.tions cru1 be shipped tl1eve1J' day you order (even 

• * custom-built systems canbe shipped in about aweek). You 

UnixW:ire could be taking delivery of your new Pwtera. tomonuw! 
Tested and 
Approved And after your purchase,we'll be here. ZEOS was tl1e first to 

provide 24 hour-per-day, 365 day-pei~year toll-free technical 

assistwce, and it's thebest tl1ei-e is. Add to tliat our easy t.EOS 

accessibilitythrough tl1e major on-line services 

and through our automated fax-back system, ru1d you 

cansee that we support you likeno one else. 

Unbeatable Value 

The hottest performance for today and for tomorrow, compatibility, 

reliability, bundled software, the bestservice in the industryand incredible 

prices that' ll leave you amazed at howmuch youget for so little.As 

PC/Computing said, thePantera. "... is a dealyou simplycan't pass up." 

So call your ZEOS Systems Consultant now at 800-554-5226. It's the best 

purchase decision you'll evermake. 

•Not all configurations maybe certified. Call ZEOS for additional details. 



486DX2-66 DX4-100 Pontlum-66! i Ti · ~~~1~2:;-9~: ~ January 1994 October 1994 June 1994 
1 • DX4-100 ~- Fe b ruary 1994 November 1994 July 1994 


June 28 , 1994 
 March 1994 December 1994 August 1994 

Pentlum-60 
 1995 WIN 100 

Apri l 1994 
June 1994 September 1994Pentlum- 60 


December 1994 Pentlum-90 

P e ntlum-90 


December 1994 
J anuary 1995 P e ntlum-90January 1995 August 1994February 1995 May1995
March 1995 P o nllum-66 Pentlum-66

August 1994 February 1995 Sep tember 1994 

April 1995 October 1994
Apri l 1995 

Package 1 Package 2 

Pentiume Processor-based Panteras 

75MHz CN! $1595 
90MHz $1645 

100MHz $1695 
120MHz $1795 
133MHz $1895 

> 8MBEDO RAM 
> 528MB local bus EIDE hard 

drive 
> 3.5'' l.44MB fi oppy 

diskdrive 
> Diamond Stealth 64 PC! local 

bus SVGA color graphics card with 
lMB DRAM 

> ZEOS 14" 1024 x768 NI SVGA 
color monitor, .28mm dot pitch 

> Six-bay desktop case witl1 two 
cooling fans 

> Microsoft Mouse 
> MS Windows 95, or MS-DOS 6.2 

&Windows for Workgroups 3. 11 
> MS Works 95 or MS Works 

75MHz CN! $2195 
90MHz CN! $2245 

100MHz $2295 
120MHz $2395 
133MHz $2495 

> 16MB EDO RAM 
> 850MB local bus EIDE hard 

drive · 

> 4X CD-ROM drive and 
3.5" l.44MB fioppydrive 

> Diamond Stealth 64 PC! local 
bus SVGA color graphics card with 
lMBDRAM 

> ZEOS 15" 1024 x 768 NI SVGA 
color monitor, .28rnrn dot pitch 

> Six-bay desktopcase with two 
cooling fans 

> Microsoft Mouse 
> MS Windows 95, or MS-DOS 6.2 

&Windows for Workgroups 3. 11 
> MS Office Pro 95 & 

Bookshelf 95 CD, or 
MS Office Pro&Bookshelf 

Included With Every ZEOS Pantera: 
> Genuine Intel• Processor. ZIF socket for easy upgrading 

to a future OverDrive• Processor.. 

> Diamond Stealth PC! local busSVGA color graphics card 
with !MB DRAM,upgradable to 2MB DRAM. 

> Flash BIOSfor easy upgrading. 
> On-board PC! local bus Fast SCSI-2and Ethernet IAN 

options. 
> 1\vo high-speed serial ports and one enhanced parallel 

port on the motherboard. 

May 1994 June 1994 

J anuary 1995 P antlum -90 Pentlum-90 November 1994 
February 1995 February 1995 August 1994 

November 1994 P e n tlum-90 

Package 3 

75MHz $2595 
90MHz CN/ $2645 

100MHz $2695 
120MHz $2795 
133MHz $2895 

> 24MB EDO RAM 
> 1.2GB local bus EIDE hard 

drive 
> 4X CD-ROM drive and 

3.5" i.44MB floppy drive 
> Diamond Stealth 64 PC! local 

bus SVGA color graphics card with 
!MB DRAM 

> ZEOS 15" 1024 x768 NI SVGA 
color monitor, .28mm dot pitch 

> Six-baydesktop case with two 
coolingfans 

> Microsoft Mouse 
> MS Windows 95, or MS-DOS 6.2 

&Windows fo r Workgroups 3.11 
> MS Office Pro 95 & 

Bookshelf 95 CD, or 
MS Office Pro &Bookshelf 

> Slots: Three PCJ & fi ve ISA. 


~ 6SIMM slots for low-cost merno1y upgrading. EDO RAM 

expandableto384MB. 

> ZEOS 101-key space-saving keyboard. 

> 200 watt power supplywith built-in surge suppressor. 
Switchable between 11 51230\1 

> EPA Energy Starcompliant. 

~ FCC CertifiedClass B; UL Listed. 

Hottest 
Pentium• Processors 

90MHz CN! $2695 
1 OOMHz CN! $2745 
120MHz CN! $2845 

> l6MB EDO RAM, 256K synchronous 
SRAM cache 

> 1.2GB local bus EIDE hard drive 
> 4X CD-ROM drive and 

3.5" i.44MB floppydrive 
> Diamond Stealth 64 PC! local 

bus SVGA color graphics card with 
2MB VRAM 

> ZEOS 15" 1024 x 768 NI SVGA 
color rnonito1; .28mm dot pitch 

> Ten-bay vertical case witl1two 
cooling fans 

> Microsoft Mouse 
> MS Windows 95, or MS-DOS6.2 

&Windows for Workgroups 3.11 
> MS Office Pro 95 & Bookshelf 

95 CD, or MS Office Pro& Bookshelf 

Best MM Supreme 
Pentium"' Processors 

100MHz CNI $4145 
120MHz CNI $4245 
133MHz CN! $4345 

The above system modified to include: 
> 32MBEDO RAM, 256K synchronous 

SRAM cache 
> 1.6GB local bus EIDE hard drive 
> Sound Blaster" AWE32 

sound card 
> ZEOS 17'' 1024 x 768 NISVGA color 

monitor, .28mm dot pitch 

Upgrade from a 15" to a 17" Monitor ZNYX EtherAction~ 32 

10-Bay Vertical Case Upgrade ••••••$95 

1MBto2MB 
Video DRAM Upgrade .................-$59 
Diamond Stealth 64 Video PCI 
Graphics Card with 2MB VRAM 
Fastest64-bit accelerated video .................$249 

Upgrade from a 14" to a 15" Monitor 
ZEOS SVGA NI, 1024 x768, fiat screen••••••••••••$95 

ZEOS SVGA NI, 1280 x1024, flat screen -·-········$295 

Internal 14,000 bps V.32 bis 
Modem with 14,400 bps
Send/Receive Fax •••••••••••••••••••••••••$79 

Internal 28,800 bps V.34 bis 
Modem with 14,400 bps
Send/Receive Fax •••••••••••••••••••••••$149 

SCSI Controller Chip 
Foron-boardSCSI. Includes drivers •••••••••••••••$49 

32-bit PC!Etl1emet IAN adapte[ Includes 10Base5, 
10Base2 and lOBaseTconnections•••••••••••••••$139 
Front Drive Bay PCMCIA SwapBox 
Installs into3.5" drivebay.2Type II , 
or1Type Ill and I Type II ··-·-·······---·······$ 179 
T1000 Internal Tape Backup
400 to SOOMB(withcompression),
includes backup software •••••••••••••••••••••••$179 
Multimedia Upgrade 
Sound Blaster 16®sound card,stereo speakers•••$128 

Many other t1/Jordab/e upgl"Cldes and ojJlio11s t1vailab/e. Ct1!1 for delt1ils! 

800-554-5226 zEos· · 
24 Hours a Day • 365 Days a Year 

A DIVI SIO N OF 

l"llC:-:!9~ 
CN! - Wecansh iptoday! Call for details. 

Fax Orders: 800-362-1205or 612-362- 1205. Phone Orders: Ouiside U.S. and Canada: 61 2-362-1212, 
Govemmenl: 800-245-2449, ZEOS lnfonnation S)~tems, Inc. GSA#GSOOK94AGS51 7PSOI. Purchase 
Orders, MasierCartl, VISA, Am Ex, Discover, Z-Card, COD and affordable leasing programs. 

Al l Pantera packages include 
your choice of Microsoft" 
Windows• 95 or MS-DOS 6.22 & 

Windows· fo r Workgroups 3. 11 , 
and Microsoft"Office Pro & 

Bookshelf 'or Microsoft• Works. 

~=~ti~~;:=~~0u~f~~~~~11:~~~~'~lli~1~~~~~~:·~1\~~~ ~~f~~.S:'.rh~id~~~~ii~ai~~i:J~~~~~~~~~~he1Wi1~~~~.~~:1~1~~~W~tt~~1fo~;!;. t!~i~~..~M%1:~!1'u~m!d~~~~)~,~~i1~~~~ ~~:::~~~0~~~:ri;:Ji:2~~:~1!~~~~~~~ ~:i~~~1:J 
Inside and Pentium l'n:x:eoor Logos are lr.ldema& of In tel Corpor:i.1ion. Windo\1;s is a registered tr.ulem:trk of Microsoft Corpor:1tion in the U.S. and other countries. ZEOS is a registered trademark; Computers NO\\'! is a registered sel"\icemark: Z-Cani is a senicemark: P:intera is a 
trademark of Micron Electronics, Inc.0 1996 Micron Electronics, Inc.; Micron Electronics, Inc. Is apubliclr lr.tdedcompany (NA.5DAQS)mbol: MUEI). P..\.~ ·8'T-9601 
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The PC Is Dead-Long Live the PC 

In "The New PC" (October ' 95) you talk 
abo ut general-purpose digital signal 
processors and native signal processors 
providing for a ll the user 's multimedia 
needs. With these new PCs (apparently) 
not supporting the old ISA standard, will I 
still be able to acid a higher-quality sound 
card? I worry that this "architectural over­
haul" is going to take away my hardware 
choices, the main reason I own a PC and 
not a Mac. I don ' t want PC comp uters 
turned into Macintoshes; I want PCs! 

Dave Gross 
Da vid=Gross%TelC0111 %fllfoSys@ 

ba11ya11.B\I. TEK. COM 

New PCs will still allow you to add high­
er-capability sound cards if you wan.t­
just as Macs do today. The idea is to de­
liver a machin e 
with a built-in 
repertoire of m.ul­
timedia features 
that is standard­
ized across the in­
dustry so sopware 
developers can 
re ly on it being 
there. New PCs 
won't rob you of 
any flexibility, but 
they will make life much easier.for the rna­
jority ofusers and developers. 

-Torn. R. Ha(fhill, senior editor 

I enjoyed "The New PC" cover story in 
the October issue. While I doubt that the 
PC as we know it is "dead," I can certain­
ly appreciate your point of view with the 
advent of new and breaking technology. 
Send my compliments to the photo peo­
ple who got the picture of the Apple 
Sweep. Now that's my next PC' 

Scott Bittick 
sco11_bittick@co111111011li11k.co111 

I'd like to have an Apple Sweep, too. Bur 
I have a feeling that prototypes such as 
the Sweep are like the concept cars in 
Detroit: They're cool, but when you fly 
to buy one, you end up settling for some­
thing that looks more like a box. 

-Tom R. Ha/jhill, senior editor 

Buried Cold 

Your art icles on data mining (State of the 
Art section, October) were wonderfu l ' As 
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a chem ical-engi neering cons ultant, I 
couldn 't help but wonder if these tech­
niques have been explored by chem ical 
companies to "mine" information from the 
teragigadodecaheclrabytes of data collect­
ed by on-line process-control systems. 
Most of this information is stored in some 
fo rm but is almost never analyzed unless 
something goes wrong. Then, employees 
scramb le to try to figure out what hap­
pened by reviewing huge data caches. Al­
most always, they are overwhelmed by the 
sheer vo lume of data and give up on using 
their own process information. Thanks for 
a thought-provoking article. 

Gary S. Huvard, Ph .D. 
hrc@ i2020.11et 

Data mining is a nascent field, and the 
fi rst set ofexperimental systems are just 
beginning to see the light ofday. I don't 
know ofany applications specifically ap­
plying DM to process-related problems. 
The closest I've heard of is an applica­
tion. developed at NASA-Ames. It uses 
DM to mine RAS spectrometer data to 
diagnose Space Shuttle m.ain engines. 
Th e developers presented a paper at the 
First International Conference on. 
Knowledge Discovery and Data Mining 
(KDD-95) this past summer. 

- Sara Hedberg 

Blasts from the Past Returns in the Present 

The "Blasts from the Past" co lumn that 
you've had over the last year was a lot of 
fun. I think it helps keep things in per­
spective when we are ab le to look back 
and see how far we' ve come-and how 
far we have to go ! 

Bob Penhale 
bpe11lwle@111orti111er.com 

A lot o.fpeople want Blasts back. It re­
turns in this issue's News section. 

-Eds. 

Where's the Mac? 

I read the November BYTE Special Re­
port on "today ' s and tomorrow 's" operat­
ing systems and was very surprised to find 
no mention of the Macintosh OS. Have 
you guys finally become a totally Wintel­
oriented rag? 

Roger Vossler 
Boulder, Colorado 

vossler@c.rn.11et 

Of WAIS, WebSite, and Windows NT 

I have been traveling the same road as you: 
text searching via NT-based Web servers . 
I wish I had read "Web Search" (Network 
Project, September) before I began my 
journey. Like you, I have been evaluating 
Purveyor and WebSite. For simple docu­
ment archives, both are sufficient. But 
what if you wish to be able to search dif­
ferent indexes? WAIS allows multiple in­
dexing, and the <isindex> pages can have 
different names. WebSite's Weblndex tool 
is very easy to use, but you can have on ly 
a single global index. I was not able to use 
a <isi ndex> search page via WebSite. Is 
there a fix to these limitations? 

Robert Goldschmidt, Ph.D. 
National Institutes ofHealth 

rcgoldsch1nidt@11ih.gov 

You can runfreeWA IS in conjunction 
with WebSite. In fact, that'sjust what 
I'm doing with our Virtual Press Room, 
for two reasons: the multiindexfeature 
you mention (I have a VPR+BYTE index, 
and a separate VPR-only index), and in­
cremental indexing with free WAIS. Web­
Site's Weblndex and WebFind tools are 
based on Simple Web Indexing System 
for Humans (SWISH), but SWISH itself 
is more flexible than are WebSite 's bun­
dled versions. I 've run SWISH on Unix 
but don 't have it for NT yet. 

-Jon Udell, executive editor 

I find your Web site to be very nicely done 
and very responsive for a poor guy using a 
14.4 modem. Keep up the good work. Now 
for the brickbat. In your 20th Anniversary 
sect ion (September), you mention the 
IRMA board as one of the most important 
networking products. The picture in your 
magazine (page 80) and on the Web site 
(http://www.byte.com/art/9509/img/50504 
3e l.htm) is not an IRMA board. It appears 
to be a token-ring board, possibly the ill­
fatecl IRMAtrac adapter. 

Stephen Johnson 
sjohnso11@mindspring.com 

Oops. Thanks for spotting that. The nice 
thing about the Web is that at least we 
can reverse such errors. 

-Jon Udell, executive editor 

We wantto hear from you. Address correspon­
de11ce to Lellers Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458; or you 
can send E-mail via the Internet or BIX to edi­
tors@bix. com. Lellers may be edited. 

mailto:tors@bix.com
mailto:sjohnso11@mindspring.com
http://www.byte.com/art/9509/img/50504
mailto:rcgoldsch1nidt@11ih.gov
mailto:vossler@c.rn.11et
mailto:bpe11lwle@111orti111er.com
mailto:sco11_bittick@co111111011li11k.co111


l n lrodu ci11g tbe 

£)(-8-8700, tb e c rJ1np le te 

and c1/J<,rda/Jle big b-copac it 1· 

a lter11atil'e to DDS-2 . 

Each day, an irreplaceable data stream flows through your company. And each night it's backed up. 

Until your storage system runs out of room. And you begin a life of quiet desperation. • Never again, 

you say. And if you choose Exabyte's new EXB-8700, you'll be right. Because it's more than just an 

8mm tape drive; it's now an affordable alternative to DDS-2 for the smaller PC LAN environment. 

The EXB-8700 holds 14 gigabytes of data with a transfer rate of 60 megabytes per minute.* 

Compatibility with over one million existing 8mm devices and ease of upward migration instill 

confidence that competitive technologies can't equal. • Beyond its superior technology, the 

EXB-8700 comes with an unprecedented bundle of hardware, software and accessories. In fact, it's 

a turnkey system with everything you need, including a host adapter, SCSI utilities, and our CD-ROM 

with popular software from Arcada, Cheyenne and Palindrome. Your choice. And all at no additional 

cost, an industry first. • So call us at 1-800-EXABYTE. We'll show you how 8mm technology ~ 

can increase your storage capacity, as well as your peace of mind. EXAIB3W'ITJE0 ~ 

·2: 1 compression <Cl 1995 Exabyte Corporation. Exabyle is a registe red tradamark of Exabyte Corporation. Exabyte Corporation. 1685 38th Street. Boulder, Colorado 80301 U SA. Phone 1-800-EXABYTE. 
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The Real World 

Finally , the promise of a technology to 
bridge the classic Academics vs. Prag­
matics gap! Alexander Steparov ' s "Stan­
dard Template Library" (October) pro­
vides the missing link. Most working 
professionals realize that whi le the popu­
lar journals describe how the Ph.D.s in 
their laboratories are evolving the latest 
algorithmic advancements using bleeding­
edge superworkstations, most production 
programmers are coding the binary search 
or quick sort for the thousandth time on 
the minimal cost-effective hardware of the 
real world. Congratulations on brilliantly 
concise yet rich coverage of this impor­
tant topic. 

Sing Li 
si11g@well. co111 

Ug1y XWindow 

I take exception to Tom 
Yager ' s statement ("OS 
Paradise," November) that 
X Window is ugly . Is he 
referring to the existing 
GUis on top of X Window or to the archi­
tecture? If he is comparing to NeWs or 
NextStep, then there can be a lively di s­
cussion about it. But if his comparison is 
with Microsoft Windows, then he doesn ' t 
know what he is talking about. You can 
implement any GUI toolkit (including 
Windows and the Macintosh GUI) on top 
of X. Try doing this with Microsoft Win­
dows (in all its different flavors). I would 
prefer the Common Desktop Environment 
(COE) over Windows 95 any day. If you 
want a slick interface, try SGl's DeskView. 
Lest readers think I am unduly biased to­
ward X, I have a few bones to pick with X, 
but I guess I have the entire skeleton to 
pick with Microsoft Windows. 

Harish P. Hiriyannaiah 
ha rish@i nfosofi. cmn 

I've used and programmed under X Win­
dow far longer than under Microsoft 
Windows. While I'll confess to being a 
fan , X Window's supportfor commercial 
applications is still sadly wanting com­
pared to Windows or Macintosh. Pick ei­
rher of the most widely used toolkit lay­
ers-OSF/Motif or Open Look-and 
check out any complex element (the stcm­
dard File Open dialog box, for example) 
that also exists in Windo ws. The Motif 
version doesn 't measure up to Windows' 
when viewed from any perspective: look, 
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feel, or AP/. CDE is gorgeous, but it 
doesn't.fix toolkit-level issues. I use X 
Window every day, but when I run com­
mercial applications, I run them on a 
Windows system. There are reasons we 
fine/far more mainstream applications 
for Windows than Unix. X Window is 
one of those reasons. - Tom Yager 

tyager@m.axx.net 

Linux Fan Club 
"The Linux Phenomenon" (November) 
implies that Linux, FreeBSD, and NetBSD 
are difficult to use. I have installed and 
used Linux, commerc ial Unix, and OS/2, 

and I can say that Linux is no more 
difficult than the others. 

Ken Sinner 
ksinner@solaria.m.il. wi.us 

Your "OS Paradise" article was very 
informative. However, I was disap­
pointed to see that Linux was not 
given the same treatment as other 
OSes in the article. We are running 
the largest UUCP network in Pak­
istan on Linux machines . Our gate­

way machine, a 486 DX2 with 16 MB of 
RAM , running Linu x l .2. 13, caters to 
more than 650 UUCP nodes. It has never 
crashed and has served all our needs. 

Wajihuddin Ahmed 
Islamabad, Pakistan 

wah111ed@sd11pk.1111dp.org 

We'll give Linux a thorough road test in 
our Unix Special Report in the February 
issue. -Eds. 

DavyCrockett@alamo.com 

What thrills me about Ted Nelson ' s Com­
mentary (November) is hi s sarcastic, yet 
fea rfully realistic, comment regarding 
"something like the Chpper chip." Nelson 
warns this kind of technology will allow 
the government total power because "we' ll 
all be breaking the big , vague new law 
against everyth ing." Sadly , the Internet 
might become the next Alamo. 

Ted Gaunt 
tga11111 @ford. co111 

Fixes 

Atlantic Systems Group 's E-maiJ address, 
which appeared in "Internet Firewalls" 
(October, page 180), was incorrect. The 
correct address is sales@asg.unb.ca. 

Due to typographical errors, we expressed 
SCSI throughput in Mbps rather than MBps 
on page 60 of "The New PC" (October). 

The reference to " 1000 SPECfp95" in 
"CPU Scorecards" (November) was a 
typo. We meant to say SPECfp92. SPEC95 
numbers are smaller than SPEC92 when 
measuring comparable pe1formance. • 

COMING UP IN FEBRUARY 


• 	UYTE AWARDS 
BYTE editors pick the best products of 1995. 

•INTERNET UROADCASTING 
Who cares about 500 channe ls on your TV? How about access to an unlimited number 
o f channels through the Internet? We look at who 's doing it and what technologies 
make it possible to send tex t, graphics, audio, and video over the Net. 

•AN AVATAR'? 
If you think Microsoft ' s Bob is a strange user interface, wait un til ~, ' :_~ ' ' 

you see the avatars, bots, and characters coming next. Will experi­

enced users accept cartoons on their screens? •
. 

•WHAT'S NEW WITH UNIX 
BYTE' s next Special Report covers Linux, Spring, deve loping 

portable applications, and using TCP/lP. 


• 	CORE TECHNOLOGY 
How do you manage JP addresses when Windows 95 and Internet-access software are 
putting lP stacks on most desktops? 

• 	FIRST-FLIGHT PENTIUM PRO SYSTEMS 
The BYTE lab runs a battery of benchmarks on new Pentium Pro boxes from ALR, 
Dell , Digital, Gateway, HP, and Intergraph. 

• 	NETWORK PROJECT 
What' s happening on your Web site? Homemade stati stical tools can te ll you. 
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capabilities of browsers beyond 
merely viewing information. A 
Java-enabled Web browser can 
download programs, called ap­
plets, such as data-entry fo1ms, 
spreadsheets, animations, and 
graphics. Any client, provided 
it runs a Java-enabled brows­
er, can access the Java appli­
cation (for more informati on 
on Java technology, see "Wired INTERNET WEB BROWSERS 
on the Web," page 77). 

Netscape' s Navigator is the 
mos t popular Web browser 
(various estimates give it about 
70 percent market share), and 
version 2.0 will be avai lableHow the Web Will fo r the Mac , Windows , and 
Un ix. The company' s lead in 
the Web browser fi eld lets it 
promul ga te ex tensio ns to 
HTML, the Hypertext Markup Change Computing Language used to create Web 
pages , and to add new func­
tionality such as the fast load­

Browsers and dynamic interpreted languages like Java enable developers to write ing of low- reso lution images 
and rea l-t ime chat to home clienVserver applications that are inherently multiplatform 
pages. Other capabilities like 
fu ll y threaded newsgroup read­
in g and NetScape's Secu re 

STEVEN J. VAUGHAN-NICHOLS AND RACHEL SCHMUTIER 

W
 
Sockets Layer for secure trans­

ac ti ons, whi ch other commer­


eb browsers, those graphical front ends to the Internet, are multiplying cial companies can license, il­

lu s trate how Ne tscape is 
faster than bunnies on a rabbit farm. As fast as they can, software 
becoming much more than a vendors are addi ng Internet connecti vity to their programs. 
mere vendor of browsers. 

Fax-software vendors like Delrina have added browsers and other Internet con­ " Netscape is not trying to 
nectivity programs to their communications suites. Lotus Development's integrated build Web browsers or Web 
InterNotes Web Navigator browser in the new version of Notes Release 4) merges 	 servers , it ' s trying to build an 

in frastructure to support pub­Notes- and Web-based data. Other software developers are upgrad ing their word 

Internet mania is more than a fad , on-line systems and the 
however: It marks the beg inning of ternet. "Netscape is build-
what many analysts fee l is a funda- ; :~:.~ g an operating system." 

menta l shift in how we compute. r~·bj~.. 	 ~·" ' " ~~~~~JI N etscape' s browser isn't - ~,,~\1'§·~·..,~1~~;;::===~~~~~~~'"The browser wi ll increas ingly be 0
•"•1Vo<1,2A"ll199522 	 e onl y one that wi ll sup­

..... Fro1•r MoziJJa <info@ 138126 ·070() (PDT)
the user ' s interface to the corpora- """cor•.c•n1> ort Java. Other browsers, 
tion and the wo rld ," says Denni s =-;;;;;----;;;~~--;;;;;;;:---- eluding ones from Spry and 
Freeman, market in g direc to r at ~elcorne to un , w ill a lso support the 

. M WT) Necstape Mail"'"' Front1er Technology ( equon, , ew language. 
an Internet-software developer. -= Web browsers are chang-

The latest version of the Nav i- gin other ways. A more ro­
gator Web browser from Netscape ust version of Netscape's pro­
(Mountain View, CA; (4 15) 254- ram, ca ll ed Navigator Gold 
1900; http://home.netscape.com) riced at about $79), breaks 
typifies this trend . Navigator 2.0 e boundaiy between browsers 
provides a wealth of new features d HTML authoring tools by 
(see the screen), but one of the ntegrating a WYSIWYG au­
most important is its support for <:> ming environment. Navigator 
the Java programming language Gold also provides you with a 
from Sun Microsystems. Java lets de- word processor. 
velopers of Web servers extend the Meanwhil e, other browser 
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lic and private distributed com-
processors, document managers, 
and even CD-ROM programs 
with Internet connectivity. 

,~~~~~~j~jFi~~iJij~p;u~tiing," says Jeremy All aire, ..~ resident of New World 
ed ia (Minneapolis, MN), 
consultancy speciali zing 

http:http://home.netscape.com


developers continue to improve 
on the Web ' s built-in hyper­
linking capabi lities. The Slip­
Knot 1. 13 browser from Mi­
croMind (slipknot@micromind 
.com) for Windows and OS/2 
downloads data from all local 
HTML links (i.e. , links specif­
ic to a given Web site) to your 
system in the background. This 
allows you to get a broad view 
of a Web site either on- or off­
line. Spyglass and NCSA are 
adding a similar feature to their 
browse rs, but SlipKnot lets 
use rs pick and choose what 
links they want downloaded. 

As browsers encroach on the 
turf of traditional app lications 
such as word processors, as 
well as that of tool s for devel­
oping custom front ends, com­
panies like Microsoft are adapt­
ing. For example, Microsoft is 
investigating ways in which 
Visual Basic can act as a front­
end development tool for the 
company's Internet Exp lorer 
2.0. The company is also de­
ve loping an e lectronic pub­
li shing tool (known as Black­
bird ) for the Micro soft 
Network and the Web. 

Internet connectivity is im­
portant, agrees Chris Flores, 
Microsoft' s product manager 
for Visual Bas ic. But he also 
says the Internet is just another 
ex tension for Vi sual Basic, 
which is a popular tool today 
among corporate developers 
for creating custom front ends. 
More than J000 custom con­
trols are avai lab le for Visual 
Basic developers today , Flores 
says, and severa l companies 
are developing controls for In­
ternet access. However, Visual 
Basic is not a strong cross-plat­
form so lution thanks to Mi­
crosoft ' s Wind ows-centric 
strategy: There' s no Visual Ba­
sic for the Mac, and few, if any, 
OLE Controls that wi ll run na­
tively on the Macintosh. 

Netscape faces formidable 
competition but is ahead of Mi­
crosoft and other developers in 
building the ultimate TCP/IP 
network tool interface, says 
New Media' s Allaire. Further­
more, Netscape is doing so at 
the application level for three 
major end-user operating sys­
tems: DOS/Windows, MacOS, 
and Unix. 

PROCESSORS 

Intel Beats the Clocl\ ••• Again 

I ntel' s surpri se rollout of its 200­

MHz Pentium Pro (aka the P6) 
processor will force its competitors 
in both the RISC and CISC camps 
to play catch-up this year. Most in­
dustry insiders expected Intel to re­
lease a 150-MHz, 256-KB-cache 
version of the Pentium Pro for desk­
top PCs and workstations in 1995, 
then fo llow with a 166-MHz, 512­
KB-cache version for servers in the 
first quarter of 1996. 

Instead, Intel is releasing those 
chips as scheduled, plus 180-MHz 
and 200-MHz versions during this 

quarter. (Both will have 256-KB cache and , 

like the 166-MHz Pentium Pro, wiJJ be built on 

Intel 's .35-micron manufactu1ing process.) In­

tel will also release a 200-MHz, 512-KB-cache 

Pentium Pro in the second quarter of this year. 


Intel experienced better-than-expected yields 
with its .35-micron process, which helped ac­

MHz, 256-KB-cache Pentium Pro sells for 
$1325 (in quantities of I 000); a 75-MHz Pen­
tium costs just $ 158 (the 60-MHz Pentium 
originally sold for $878). "I think Cyrix and 
AMO will have problems," Lowber says. 
"They' re playing catch-up again." 

-Dave Andrews 
celerate the release of the 200-MHz 
processor, company officials said . 
Several PC manufacturers told 
BYTE that the early avai lability of 
the 200-MHz version was a pleasant 
surpri se. Intel' s competitors were 
probably not as pleased: BYTE's 
cross-platf01m CPU benchmarks in­
dicate that the 200-MHz Pentium 
Pro delivers 2.8 times the integer 
perfoimance of a 90-MHz Penti um, 
and about 3.5 times the floating ­
point performance. 

The 200-MHz Pentium Pro will 
show up in the kinds of worksta­
tions typicall y powered by RISC 
CPUs. Peter Lowber, senior analyst 
for workstations and servers at Dat­
apro (Lexington, MA), says the 200­
MHz Pentium Pro undermines the 
RISC value proposition. Although 
Digital, SGI, and HP will likely sur­
pass Pentium Pro perfoimance when 
they release new chips thi s year, 
Lowber says the RISC vendors must 
demonstrate substantially superior 
perfomrnnce over relatively inex­
pensive Intel solutions. 

The news is worse for Intel' s x86 
competitors , AMO and Cyrix . 
AMO, which recently acquired Nex­
Gen, and Cyrix both sell Pentium­
class processors now and won't ship 
Pentium Pro competitors for run­
ning 32-bit software before the end 
of this year. Meanwhile, Intel' s Pen­
tium p1ices have plummeted. A 200­

Looking Good at 200 
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Intel's RISC competitors will release new processors this year that should pass 
the Pentium Pro in perfonnance. Also, while Pentium Pro processors are 
currently being built on a .35-mlcron manufacturing process, Intel's 
competitors are expected to release even higher-performing .3x-micron chips 
(not included in this chart) late this year. 
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PERSONAL SCANNERS 

Better Tools Reduce Paper Clutter 

P ersonal scanners are go­ important as inexpensive col­

ing to become easier to or printers increase their pene­
use, be able to capture color t:ration into businesses, analysts 
images, and be less expensive. say. PageScan Color can also 
First made popular by Vi­ capture images at 8-bit gray­
sioneer (Palo Alto, CA) and its scale resolution. You can de­
PaperPort hard ware/software tach its scanning head to scan 
system for Windows and the bound material or book pages. 
Mac, personal scanners typi­ Another new entry, Pa­
cally integrate OCR, archiving, perEase (about $249) from Pri­
annotation, and other software max Electronics (Sunnyvale, 
tools with a small sheet-fed CA), comes with an automatic 
scanner. document feeder , which can 

Personal scanners will soon handle up to IO sheets at a 
offer more extensive support time. PaperEase integrates with 
for color. Many products al­ most Windows applications (a 
ready let you add existing col­ Mac version is planned for the 
or images to a black-and-white first half of this year), including 
document, but PageScan Color fax and E-mail, and comes with 
($399) from Logitech (Fre­ document-annotation and 
mont, CA) also lets you scan archiving software. You can 
and capture color images at 24- fax directly from the PaperEase 
bit resolution. Support for col­ hardware without using fax 
or capture will become more software. The copier controller 

CUSTOMER SUPPORT 

Expert Advice Hard to Get 


U se of expert systems at help desks is declining, despite 
these systems' potential and value for support. That's the 

assessment of the annual survey of help-desk and customer­
support practices conducted by the Help Desk Institute. The re­
port says a major barrier is the cost of implementing an expert 
system, which typically requires personnel to feed the expert 
engines. Increasing demands on support staff make it hard to 
free up time to feed the system. But use of expert systems 
may increase in the future. Some support programs now have 
cognitive engines that learn as you log problems and requests. 
And vendors are teaming with providers to supply preloaded 
knowledge bases. 

in the scanner lets you enlarge, 
reduce, crop, and change the 
brightness of scanned docu­
ments. PaperEase currently 
scans at up to 400 dots per inch 
(dpi) and 256 levels of gray (8­
bit gray-scale). Primax says it 
will have a model that can cap­
ture color in the first half of 
this year. 

Visioneer ' s latest unit, the 
new PaperP01t Vx (about $369, 
available for Mac or Win­
dows) , offers an enhanced 
hardware and software system. 
It's easier to install, it's faster, 
and it supports 8-bit gray-scale 
images , the company says. 
New SharpPage technology au­
tomatically focuses and cleans 
up scanned images to provide 
more accurate OCR or higher­
quality faxes, according to Vi­
sioneer. Maximum scanning 
resolution will be 400 dpi . The 
Vx will connect to either the 
serial or parallel po1t. Visioneer 
wouldn't confirm that it will 
release a color version during 

the next 12 months, but a 
company official says it is 
reasonable to expect one. 

A new entry from 
Hewlett-Packard, the 4S, is 
about the same size as Vi­
sioneer' s original PaperPort 

and uses Visioneer's PaperP01t 

3.0 software. HP' s 4S doesn't 
support color capture. At $349, 
it's almost as expensive as the 
color Logitech unit, but ana­
lysts say HP' s entry will fur­
ther legitimize this market. HP 
will offer the PaperPort soft­
ware with its flatbed scanners 
so users can get the function­
ality of the integrated filing and 
OCR with any HP scanner. 

Look for increased im­
provements in ease of use and 
lower prices , says Kristy 
Holch, who tracks image-cap­
ture products for BIS Strategic 
Decisions (Norwell , MA) , a 
market research and consul­
tancy firm. MicroTek (Redon­
do Beach, CA) already sells its 
PageWiz bundle, which offers 
8-bit gray-scale scanning, an 
automatic document feeder, 
and other features, for just 
$199. The company is also de­
veloping a color version. Holch 
says ease of use will be a criti­
cal factor in a personal scan­
ner's success. 

"Conventional things like 
image quality, bit depth, and 
high resolution that are often 
used to differentiate profes­
sional flatbed scanners are not 
the issue here," she says. "The 
whole thing has to be easy and 
automatic." -Jon Pepper 
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Introducing Sy base® SQL A nywhere'." Its sma ll footpr in t fi ts eas ily onto noteb ook compute rs 
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It's the Intel Pentium® Pro processor. And it's the brains behind some of 

the most powerful new workstations available. 

Whether you're creating 3-D graphics for a hot new Web site or authoring a 

P~~n~rti~~~o multimedia title, designing with CAD applications or developing new software, 



Intel's Pentium Pro processor delivers the performance you need. 

The Intel Pentium Pro processor. It's the brightest idea to hit work­ intel.stations in a long time. For more information visit our Web site at 


http://www.intel.com/ The Computer Inside.™ 


0 1995 Intel Corpornlion. 

http:http://www.intel.com


small office 

COMMUNICATIONS 

Higher Data Speeds Coming for Plain Phone Lines 

ADSL: High-Speed Delivery 

Internet 

Broadband 

~ network 

access 

I nteractlve 
services 

Video on 
demand 

Atypical ADSL system uses existing copper wires. Hcan dellver data from different bandwidth-intensive services at a rate 
of about 6 Mbps whlle giving the user a 640·Kbps upstream channel. 

N ew technology promis­
es to add life to the ubiq­

uitous plain old telephone sys­
tem. One technology, called 
asymmetric digital subscriber 
line (ADSL), is an intriguing 
solution for Internet access, 
video on demand, and video­
conferencing. Unlike a related 
technology called high-bit-rate 
digital subscriber lines 
(HDSL), which supports equal 
transmission rates (typically 
1.5 or 2 Mbps) both upstream 
and downstream to the user, 
ADSL delivers much higher 
bandwidth downstream than 
upstream. Telephone compa­
nies and information providers 
will use ADSL-with existing 
phone lines-to deliver high­
speed services to the home or 
the small office. 

ADSL uses digital signal 
process ing and multiplexing 
techniques to deliver between 9 
and 10 Mbps of downstream 
data over exis ting copper 
phone lines (typical systems 
will offer about 6 Mbps). This 
is much faster than V .34 
modems, which offer 28.8 
Kbps, and ISDN, which offers 
64 Kbps (or 128 Kbps if you 
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Home or 

Up to 12,000 feet 

(about two miles) 

over copper wires 


depending on transfer rate 


combine the two B channels of 
a Basic Rate Interface line). 
Cable modems offer compara­
ble IO-Mbps data delivery rates 
but require coaxial cable to run 
into the home or office. Cable 
modems may also suffer per­
formance degradation as the 
number of users increases, but 
ADSL is a point-to-point solu­
tion that shouldn ' t suffer from 
decreased performance. 

ADSL and HDSL devices 
plug into a regular phone line 
like a modem, but unlike tra­
ditional modem technology, 
two people can't each just buy 
a modem and dial each other 
up. Transceivers must be in ­
stalled at the users' premi ses 
and at the phone company 's 
central office (see the fig ure). 

In addition to suppo rtin g 
high-transmission rates to the 
user, ADSL can sustain speeds 
up to 640 Kbps upstream, a 
transmission rate suitable for 
sending commands to control 
a movie on demand. Similar­
ly , you can use the upstream 
channel to send commands to 
Web pages and to take advan­
tage of ADSL's ability to trans­
mit graphical images at a high­

er bandwidth downstream. 
At last year's CeBIT show, 

Orckit Telecom muni cations 
(Tel Aviv, Israel) demonstrated 
the transmi ss ion of MPEG-2 
video from an NTSC videotape 
player at 8 Mbps downstream 
and 640 Kbps upstream using a 
pair of ADSL modems. (A 6.2­
Mbps downstream link can 
support fo ur channels of com­
pressed MPEG video.) At the 
Telecom '95 show in Geneva, 
many companies demonstrat­
ed new ADSL equipment and 
applications. 

Aware (Bedford, MA) and 
Analog Dev ices (Norwood, 
MA) have codeveloped a chip 
set for Aware ' s ADSL Inter­
net Access Transceiver. The 
transceiver de li ve rs s li ghtl y 
more than 6 Mbps downstream 
and 224 Kbps upstream over a 
distance of 12,000 feet between 
the transceivers (data rates of 
up to 8 Mbps can be achieved 
over shorter distances). 

Unt il recently , HDSL re­
quired two or three pairs of 
copper wires (ADSL requires 
one pair). But Orckit and Meta­
link (Tel Aviv, Israel) have an­
nounced HDSL chips that re-

FASTER ADSL 
The next generation of 
ADSL promises to deliver 
even higher bandwidth 
over existing copper 
phone lines. Several 
semiconductor manufac­
turers, including Analog 
Devices and Motorola, 
have developed signal­
processing chips for a 
version of ADSL that will 
operate at 25 or 51 
Mbps. However, delivery 
at these speeds will be 
over shorter distances 
than with other imple­
mentations-about 4000 
feet for 25-Mbps trans­
mission and 1000 feet for 
51-Mbps. 

The faster versions of 
ADSL will be used in 
fiber-to-the-curb projects 
currently being deployed 
by telephone companies. 
Such systems offer higher 
bandwidths by bringing 
fiber-optic cabling to the 
curb of a home or busi­
ness and then using the 
existing copper connec­
tion to get from the curb 
to the building. -S.S. 

quire just a single pair of cop­
per wires. Analysts say that 
HDSL's limited downstream 
bandwidth makes it less at­
tractive for Internet access, but 
these improve ments should 
strengthen HDSL' s position as 
a more efficient alternative to 
today's T l lines. ADSL will 
enable the te lephone compa­
nies to deli ver entertainment 
serv ices. And us in g both 
ADSL and HDSL, they ' ll be 
able to provide PC services, 
such as access to remote LANs 
and the Internet. 

-Salvatore Salamone 
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Core l PHOTO-PAINT 6 • 

Adda third 

dimension to text 

and objects 
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easily 


Corel PRESENTS 6 - Create dynam ic presentations 

with powerful charting, mopping and animation tools 


CorelDREAM 3D 6 - Powerful 3D modeling and 
rendering software with an easy-to-use interface 

Core /D RAW 6 - Multiple Document Interface, increased speed, power 
and precision 

Core/DRAW 6 is here!!! With awesome speed, power and 

accuracy plus hundreds of enhancements, CorelDRAW 6 is 

the most robust graphics software suite available. 

CorelDRAW 6 offers fully-featured software 

applications for illustration, photo-editing and 

bitmap creation, business and multimedia 

presentations, 30 rendering and animation. Also 

includes eight great utilities and incredible libraries. 

Includes Plus 
• CorelORAW ..6 • 25,000 clipart images and symbols 
o Corel PHOTO-PAINT "6 • 1,000 photos 
o CorelOREAM 30 6 1,000 TrueType"' and Type I fonts 

Corel MOTION 30 6 Over 750 30 models 
Corel PRESENTS '"6 
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BULLETPROOF 

APC provides the most reliable UPS sol 

APC's award-winning UPSs 
provide proven reliability in 
power protection. We offer 
solutions ranging from surge 
protectors to midrange UPS 
systems that protect anything 
from a basic PC to the most 
advanced superserver. Whatever 
your computing needs may be, 
APC is your one-stop shop for 
reliable power protection. Call 
today for a more information on 
our expansive product line of 
"bulletproof" protection! 

Use APC's UPSs with our other award­
winning products and accessories ... 

SurgeArrest AC surge 
suppressors... 

Accessories including PowerManager'" power 
Measure-UPS'; control centers... 

Call-UPS'" JI and 

Share-UPS'" ... 


KEY: 

Back-UPS® 

BEST VALUE POWER 

PROTECTION FOR PC 

WORKSTATIONS 

Use with Compaq Presario, IBM ValuePoint and 

eq uivalent 386 and 486 PC workstations 


I1111 SIMPLE SIGNALING 

All the protection ofSurgeArrest, plus: 

• Instantaneous battery back-up power 
prevents costly data loss and reduces 
downtime. 

• LAN signaling allows simple shutdown 
with interface kits (400 and above) . 

...... User replaceable, hot-swappable 
batteries ensure uptime, safe disposal . 

• $25,000 lifetime Equipment Protection. 

• Available in 200, 280, 400, 450, 600, 
900, 1250 Volt-Amps. Starting at $1 19 list. 

Bacl<-UPS®Pro™/PNP 

PERFORMANCE PROTECTION FOR 
ADVANCED WORKSTATIONS 
Use with Pentium, Power Mac, PowerPC and 32 bit 
multi-tasking workstaions running Windows 95, OS/2 
Warp and Windows NT 

I1111 SIMPLE SIGNALING 

All the protection ofBack-UPS, plus: 

• The first UPS "Designed for Microsoft 
Windows '95". Plug and Play (PNP) models 
are available and include software. 

• Automatic voltage regulation provides 
enhanced protection against long duration 
brownouts and overvoltages . 

• Built-in network card/modem surge 
protection for maximum system integrity. 

...... CellGuard™ Intelligent Battery 
Management extends battery life and 
increases runtime. 

• Line-interactive design for better 

performance and reliability. 


•Available in I 000 and 1400 Volt-Amps. 
Starting at $199 list. 280PNP, 420PNP and 

650PNP models also available. 


Performance, price 
increase le~ to right 

...... 
APC Exclusive: Use 
to differentiate from 
competitors 

So~ware capabilit y 
rating (I good-3 best) 

I! Simple signaling 
provides safe shutdown 

ofyour system in the event 
ofan extended power loss. 
APC offers the industry's 
widest selection ofkits, 
including Powe rC/wte. 

I! I! Serial signaling 
allows UPS 

queries, and data logging 

and analysis. PowerChute 
vis offers serial signaling. 

I! I! I! Enhanced 
serial 

signaling and SNMP 
management allow full 
wide-area control, such as 
PowerChute plus and 
PowerNet. 

0 1!195, Amrnc3n 1'0111r r Convrmo11. All fli;hu rr..,,.rd, All 1..drm3rh ~rc 1ile propcn;y of their rr•p«li •·ruwnrn. 



PROTECTION 
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. Solutions to suit any application 	 ® 

APPLICATION VALUE 

WORKSTATIONS BACK-UPS 

PERFORMANCE 

BACK-UPS PRO 

~ 

HI-PERFORMANCE 

SMART-UPS 

SERVERS SMART-UPS vis SMART-UPS MATRIX-UPS 

DATACENTERS SMART-UPS MATRIX-UPS 

Smart-UPS®v/s™ 

BEST VALUE SERVER 
PROTECTION FOR SMALL 
BUSINESS NETWORKS 
Use with PS/2, Dell, ProLinea and equivalent small 
business or department servers 

r11 ,.. SERIAL SIGNALING 

All the protection of Back-UPS Pro, plus: 

• Serial communication for enhanced 
network shutdown and control. Allows 
power quality event log, scheduling and 
UPS self-test. 

..... Includes PowerChute vis software for 
maximum reliability and convenience. 

• Available in 420, 650, IOOO, 1400 

Volt-Amps. Starting at $349 list. 


Matrix-UPS™ 

ADVANCED MODULAR 
PROTECTION FOR 
DATACENTERS 
Use with AS/400, HP9000, VAX, NetFrame and 
equivalent minis-servers 

Smart-UPS® 

PERFORMANCE POWER 
MANAGEMENT FOR ADVANCED 
BUSINESS NETWORKS 
Use with Proliant, IBM PC 55, Alp/l a and equivalent 
servers and internetworking devices 

r11 r11 ,.. ENHANCED SERIAL SIGNALING & SNMP MANAGEABLE 

All the protection of Smart-UPS vis, plus: 

• Software configurable features and data 
logging. 

..... 	SmartSlots'" for SNMP manageability, 
control via modem or multi-OS support 
mean wide-area reliability and uptime. 

• Full sine wave output. 

• Supports APC monitoring accessories, 
such as Share-UPS, Measure-UPS, Call­
UPS and more. 

• Rackmount and extended run models. 

• Available in 250*, 400*, 450, 700, I 000, 
1400, 2200, 3000 Volt-Amps. Starting at 
$299. *Not all features available on these models. 

All the protection of Smart-UPS, plus: 

..... Modular hot-swappable design for 
I00% uptime. 

• Add runtime quickly and easily with 
microprocessor-controlled SmartCells'". 

• 60% lower lifecycle costs than 

comparable brands. 


• LCD display. 

• I 20i208i240 Vac simultaneous output. 

• Available in 3000 and 5000 Volt-Amps. 
Starting at $3499 list. 

AMERICAN POWER CONVERSION 

800-800-4APC 

(800)800-4APC - US and Canada 
(40 I )789-5735 -Worldwide 
Compuserve: GO APCSUPPORT 
Internet: apctech@apcc.com Circle 224 on Inquiry Card. 
URL: http:l\www.apcc.com I
please reference Dept. A2 

http:http:l\www.apcc.com
mailto:apctech@apcc.com
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PERSONAL DIGITAL ASSISTANTS 

PDAVendors 
Improve PC Links 
M ore robust links to PCs and Macs 

will strengthen the connectivity of 
PDAs to desktop applications. Analysts 
don't think this improved connectivity 
alone will make PDAs a household item­
long battery life, a seamless inte1face with 
wireless services, and the ability to fit in 
the pocket are also important-but they 
say it is critical. 

Officials at several PDA companies ad­
mit that their first iterations of PDA-to­
PC connectivity solutions were limited, 
despite indications that connectivity was a 
high priority among PDA users . A study 
conducted by BYTE in 1994 showed that 
89 percent of users felt that the ability to 
automatically synchronize 

•••Ill~ er onal computer needs to be as 
simple as pushing a button." -D.A. 

their PD As with their desktop PC files was 
either somewhat or very important; they 
also wanted to be able to send and receive 
E-mail and faxes (see News and Views, 
June 1994, page 34). Now those improved 
connectivity solutions are either available 
or under development. 

Developers are also adding PDA-to-In­
ternet connectivity. For example, AIIPen 
(Los Gatos, CA; 415 399-8800), a devel­
oper of Newton OS applications, will re­
lease Web browsing software for Newton­
based applications this year. Although the 
software won ' t initially support graphics, 
it will let you upload and download infor­

mation through HTML 
forms. 

"Handwriting recognition 
is not the PDA' s killer ap­
plication," says Jon Hulak, 
senior analyst at BIS 
Strategic Decisions (Nor­
well, MA). "What' s more 
important to people is 
the ability to synchro­
ni ze basic two-dimen­
sional database infor­
mation found in 
personal information 
managers. That's crit­
ical information, and 
it's constantly 
changing." 

The PDA-to-PC 
connectivity pro­
grams are improv­
ing, but they could 
be better, says Ed 
Colligan , vice 
president of 
marketing at 
Palm Comput­
ing (Los Altos, 
CA) , which 
develops 
PDA applica­
tions . "Syn­
chronizing 

our PDA with your 

386 repllcant 
on the loose. 
AMO finally 
unveiled its 
clone of Intel's 386. We 
correctly noted that users every­
where would benefit from the compe­
tition in the PC CPU arena. Also, Rich 
Seifert, coauthor of the Ethernet 1.0 
specification, celebrated the 10th an­
niversary of the standard by asking 
BYTE readers to imagine a world with­
out networks. A world without the In­
ternet? We might as well imagine a 
world without politics or religion. 

Apple's long-awaited 
Japanese-language 
version of the Mac· 
intosh, called the Dy­
naMac, made its de­
but to favorable 
reviews. It featured 

512 KB of RAM and Kanji installed in 
ROM, and it wasn't available in the 
U.S. The Kanji Mac was apparently a 
smart move. Japan is now Apple's 
second-largest market (behind only 
the U.S.), the company says. Apple 
Japan made $1.8 billion in revenue 
in its latest fiscal year, up 48 percent 
over the prior year. 

No-pen PDA precur­
sor. We, checked out 
a new hand-held com­
puter developed by 
Matsushita and 
Friends Amis and sold 
by Pa.nasonic and 

Quasar. The 14-ounce unit featured 
a 159-column by 8-row LCD display, 2 
KB of programmable memory (ex­
pandable to 4 KB internally), and 16­
KB internal ROM with four sockets to 
hold ROM applications. An acoustic­
coupler modem was optional. We said 
that with a little practice, the small 
65-key keyboard wasn't a distraction 
(but our fingers, like our waistlines, 
were smaller then). 



• 4, 10 and 18 ppm 
• Internal NIC 
• Multi-protocol support 
• Modular paper-handling 
·Duplexing 
• Energy Star compliant 
• Small footprint 

YOU'D SMILETOO IF YOU JUST CUT YOUR 
NETWORK PRINTERCOSTS IN HALF. 

Kyocera offers abroad range 
of "cartridge-free" printers: 

• 300 and 600 dpi 

INTRODUCING THE NEXT GENERATION 

OF "CARTRIDGE-FREE" PRINTERS 

FROM KYOCERA. 

They're incredibly fast. Advanced. And reliable. 

So how come they cost 50% less to operate 

than HP®and Lexmark'" printers? 


Because the largest printer expense isn't the 
cost of the printer - but the cost of all those 
expensive toner cartridges you have to buy.

FfiJii Kyocera®printersare the first­
~ and only- laser printers with 
::ti'.r,,:: long-life imaging components, so 
you never have to replace expensive cartridges. 

"CARTRIDGE-FREE" TECHNOLOGY 
REDUCES PRINTING COSTS BY 50%. 
Over time, the savings can be enormous. 
One printer alone could save you $3,700* the 

first year. Depending on your network, your 
savings could be hundreds of thousands, even 
millions of dollars. 

That's not all you 'll save with Kyocera . Our 
modular paper-handling options give you the 
flexibility to upgrade over time, as you need it. 
You 'll even save space with our extra small 

footprint. So why pay more for the II 
same speed, performance and 1 1 

reliability? 

CALL 1-800-232-6797 FOR AFREE 

DEMO: "HOW TO CUT YOUR PRINTER 

COSTS'.' ASK FOR DEPT. 1015. 

Every Kyocera printer is backed by a 5 billion­

dollar company that's world-renowned for 

service, support and leading-edge technology. 

Call today. And soon you'll be smiling, too. 


Circle 614 on Inquiry Card (RESELLERS: 615). ~l<~DCERa 
"'Based on duty cycle of 20,000 pages per month at list prices. Allow 4 weeks delivery for the demo disk.© 1995 Kyocera Electronics, Inc. Kyocera is a registered trademark of Kyocera Corporation. 
Energy Star does not represent EPA endorsements of any product or service. All other product or service names ment ioned herein may be trademarks or registered trademarks of their respective owners. 



INTERNET ACCESS 

Coming: Thousands of Internet On-Ramps 

A new class of low-cost when turned on. The device's primary ap­

devices may soon plications will be Internet browsing, send­
replace the personal ing and receiving E-mail, word pro­
computer as the m cessing, and videoconferencing. The 
common method of~ low cost of these devices wil\ pro­
ting on the Internet. mote more plentiful networked 
phone companies, as computers , Ellison says. Users 
as major database vend will carry a smart card to pay 
like Oracle (Redwo for rental time on these com­
Shores, CA), are pro · puters. And cable TV com­
ing new ways to mak panies plan to use their in­
easier to access the Net, frastructure to deliver 

Philips Home Servi low-cost Internet on­
(Burlington, MA) is coll ramps.This approach 
orating with Oracle to · is currently being 
velop a system that will test-trialed in parts 
you send and receive er of France. 
tronic mail over the Inte One variable 
and other E-mail systems still unknown is 
ing a screen phone. sl![ ow mueh consumers will have to pay to 
scribers will receive a Phili !:tonk banking, shopping, E-mail, hop on the Internet over these low-cost 
phone (see the photo), wnich has an al­ and, of course, for conversing. devices. Philips says it hasn't determined 
phanumeric keyboard, and their own E­ The Internet-enabled screen phone does if it will bill subscribers at a flat monthly 
mail account. Paul Chapple, a spokesman not compete directly with a PC, Chapple rate or on a per-call basis. Officials at 
for Philips, says that although the PlOO says. "You're not going to use a screen AT&T, which plans to roll out a dial-up In­
costs about $399, that price will drop to phone to manipulate large amounts of ternet access service this year, say they 
$300 later this year and will probably fall data," he says. "Instead, we see it as adding haven't determined their pricing structure 
to $200 in l 997. PC functionality to the telephone." either. The company does plan on having 

Such a phone will have numerous ad­ At the recent Telecom '95 show in more than 200 access points to give as 
vantages over a PC, Chapple says, includ­ Geneva, Oracle CEO Larry Ellison de­ many users as possible Internet connec­
ing lower cost, faster boot-up, and small­ scribed a $500 computer that would con­ tions without having to pay additional 
er size. You could use it in your kitchen or tain almost no software and would down­ long-distance phone charges. 
living room to tap into services ranging load its operating system and applications -Dave Andrews 

TWO-WAY PAGERS: THE NEXT PDA? 

~1995 "l 

~ ounces; several weeks of power on AAA battery; receive mes­
1996 "ii sages of up to 500 characters; 15-character responses, or 95­
} character responses when using optional connection to HP 
~ palmtops; E-mail gateways. 

j
~~~~~~~~~~~~~~~~~~~~~~~~ 

SkyTel (Washington, D.C.J is offering two-way paging service in the U.S., 	 Two-way pagers from other companies; links to notebooks 
and others are expected to follow this year. SkyTel says it will continue 	 and other palmtops; rules-based E-mail routing; bigger message 

capacities; two-way PC Card pagers.to expand coverage of its personal communications service (PCS) be­
yond the 1300 cities currently supported. Analysts predict that as the Distant Future 1997 and beyonilhardware shrinks, and links to personal computing improve, this product 
category should see tremendous growth. Two-way pager chip sets integrate directly into palmtops, note­

books; PDAs with integrated wireless messaging. 

SkyTel Pager ($399), service starts at $25/month; 5.5 
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Imagine having the power of a What you see is what you can get! 
wizard. Being able to give a 
magic touch to what you see 

around you! Do you really 
want to turn the world upside 

down, - or just change the co­
lour of a friend's face? Well, it's all 

here: The Image Wizard™ imaging 
system lets you capture high quality colour video images with 
a simple Click & Freeze. Then it gives you the power to 
manipulate the image to the limits of your imagi­
nation, all with easy-to-use Wizard software. 

Acomplete imaging system 
If you have a desktop or portable PC with a PCMCIA 
card slot and access to video sources such as VCRs, cam­
corders, TVs, laser discs etc., then all you need is the 
Image Wizard from MRT(If your PC have no PCMCIA 
card slot, ask for the low cost MRT PCMCIA adapter 
to ISA). The video capture system consists of a PCM CIA 
card type I, a video adaptor cable, the Image Wizard soft­
ware package and an easy-to-fo llow user manual. 

The Image Wizard software is a powerful Windows-based image enhance­
ment tool which allows colour correction and retouching in an amazingly 
easy-to-use package. You can blend , lighten, darken, sharpen, remove ble­
mishes, change colours and cut-and-paste to your heart's conten t. Combine 
your own video images with the sample images included on the diskettes. 
In addition to video sources, Image Wizard also prov ides direct support for 
scanners and PhotoCD. If you can see it, you can paste it into your docu­
ment with a resolution of 511 x 511 pixels and 24-bit true colour. Best of 
all: The process is exceptionally quick and easy. 

MRT micro as. 
Str¢msvn. 74, N-2010 Str¢mmen, Norway 
Tel.: +47 63 89 20 20 Fax: +47 63 80 12 12 

USA Tel.: +I 603 465 2830 Fax: +I 603 465 2680 

Germany Tel.: +49 8092 880 77 Fax: +49 8092 880 76 


• Australia Electro Optics Tel. : +612654 1873 Fax: +612654 1539 • 

Belgium Microlink Te l. :+32 2 52 1 8650 Fax: +32 2 521 6078 • China 

Beij ing Da Heng Image Vision Co, Ltd.Tel.: +86 I 25 42059 Fax: +86 I 

25 42058 • Denmark Tri-Star Tel.: +45 4673 3200 Fax: +45 4673 3306 

• Finland Fuztech Group Oy Tel.: + 358 59 432931 Fax: +358 59 
432367 • France Win1ech Tel.: +33 I 694 65908 Fax: +33 I 692 5037 1 
• Germany Cameron Elekuonische Tel.: +49 711 775730 Fax: +49 7 \ \ 7 
73336 • Greece Tecor Tel.: +30 129 25 135 Fax: +30 129 15672 • 
Holland Compudata Tel.: +3173440700 Fax: +3 173440778 •Italy 
Elcomi Tel.: +39 2 61 95066 Fax: +392 6\ 34836 •Japan Macnica Te\.: 
+8145939 6140 Fax: +8 145939 6141 • Norway Andresen Data Tel.: 
+4722083170 Fax:+4722 197250 •PortugalBioDataTel.: +3512 
388829 Fax: +3512 37 11 502 • Saudi Arabia OFOQ Tel.: +966 2669 
6187 Fax: +966 2669 6272 •Spain Ciba! MuhiMedia Tel.: +3471 713523 
Fax: +347 1722600 • Sweden Amtech AB Tel.: +46 8 928065 Fax: +46 8 
928077 • Switzerland MPI Tel.: +41 5683 5555 Fax: +41 5683 4860 • 
Taiwan O'Sted International Hi-tech Corp. Tel.: +88 62912 8633/+ 88 
62910 1407 Fax: +88 62 912 8632 • UK Visimeuics Tel.: +44 1436 677557 
Fax: +44 1436 67213 1 • USA Belmonl Data West Tel.:+I 415 570 7792 
Fax: +I 415 570 4204. I-Cube Tel.:+I 301464 7070 Fax: +I 30 1464 0650. 
llronics Tel.:+ I 818 865 0005 Fax: +I 818 865 1227. Long \sland Instrument 
Corp. Tel. :+ I 516 781 4373 Fax: +I 516 78 14105. Microdisc Tel.:+ I fifJ 
486 0330 Fax: +I 609 486 7877. 

All trademarks in this document arc the property of their respective owners. 
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INTER NE T A C CESS 

The Meter's Running 
with CompuServe's Spryte 

M onthly Internet access 
for the cost of a burger 

and flies sounds appealing, but 
a c lose r look revea ls the 
amount of on-line consumption 
time wi ll be less than satisfy ­
ing. CompuServe's (Colum ­
bus, OH) new Spryte Internet 
services will soon be avai lable 
throughout North Arne1ica and 
m ajor E uropea n an d As ia n 
c i ties fo r $4.95 per mo nth. 
"Now every family can join the 
Internet," says Tim Oren, vice 
president of CompuServe's In­
te rnet D ivision. 

Spry te c ustomers will re­
ce ive the Spry Mosa ic Web 
browser; Spry Mail ; and a Hy­
pertext M arkup L a ng uage 
(HTML) authoring tool called 
Home Page Wizard. But under 
the $4.95-per-month pl an, In ­
ternet connectivity will be lim­
ited to three ho urs a mo nth. 
Other prici ng plans are avail ­
ab le, including one in whi ch 
20 hours of connecti vity will 
cost $19 .95. But after that, ad­
d iti o na l ho urs o n a ll of th e 
plans are $ 1.95 an hour. 

"Customers want fla t-rate 
p r icing. They do n ' t wan t to 
have a timer going when they 
hop onto the Web," says Joe 

Direct Connections Outpace 
On-line Services 

O'Reilly & Associates (Sebastopol, CA) 
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Picard, marketing representa­
tive for Digital Express, an In­
te rn e t prov ide r on th e Eas t 
Coas t . P icard notes th at hi s 
company offers SLIP/PPP ser­
vices at a rate of $35 a month . 
Dan C unn ingham, chief fi nan­
cial officer of PSI, one of the 
o ldes t nati o nwi de Inte rn e t 
providers, echoes Picard ' s sen­
timents. "CompuServe is just 
doing the same old thing by of­
fe ring an hourl y based pricing 
system." 

Nielsen Media Research and 
CommerceNet's recent survey 
of Internet usage indicates that 
the average Web user spends 
s ix hours a week on the Net. 
Unde r Compu Se rve's bes t 
p lan , th at means the ty pical 
user would pay $28 a month , 
which is about the same as the 
fla t- ra te p ric ing sc hemes of 
most Internet service providers. 
O ne adva n tage Spry te w ill 
have over some local service 
providers in rural areas is its 
local-call avail ability, thanks 
to Co mpuServe's widespread 
X.25 network. 

But even this advantage may 
not last for long. Ameritech, a 
telecommunications company, 
and Concentric Network, an In­
te rn et servi ces provider, are 
co ll aborating to provide lo ­
cal-phone-call Internet access. 
The two companies will offer 
a range of options, ranging 
from five hours of monthly 

connec ti o n fo r $7.95 
($ 1.95 each additional 
hour) to unlimited 
number of ho urs of 
monthl y access fo r 
$29:95 . A Concentric 
Network sp okes ­

woman said this service 
will allow any rural car­

rier in the U. S . to offer 
low-cost local Internet ac­

cess. -Steven J. Vaughan-Nichols 

AProgrammer Needs a Maid 

BYTE columnist Jeny Poumelle occasionally 


summarizes certain products by saying, "If 


you need this, you need it bad." I 


hope he doesn't mind my borrowing 


that expression, because I have to 


use it to describe Geodesic Systems' 


Great Circle. 


The Great Circle libraiy fixes mem· 


ory-management problems. By in· 


serting the libraiy at the head of your link· 


er's libraiy list, you allow Great Circle to take over the 


C/Cu memoiy-allocation/deallocation routines ma 11 oc ( ) • free. 


new. and de l ete . The product's manual says that after Installing 


Great Circle, you may never have to call de l ete (if you're a C++. pro­


grammer) or f r ee ( J .(if you're a C programmer) again. The manual is 


probably correct. 


Great Circle turns the C libraiy's "manual" memoiy management 


system into an automatic garbage-collecting one. Great Circle keeps 


track of all allocated memoiy and all pointers referencing memoiy. 


And when a chunk of memoiy is no longer "pointed to," Great Circle 


deallocates it for you automatically lit even handles "bizarre" structures 

such as circular lists). 


The package actually contains several variations on the basic Great 


Circle llbraiy. One, for example, reports memoiy errors. When you link 


it in and run your program, it tells you where the memo!)' leaks are 


while also describing the extent of the problem. 


In one sense, Great Circle is kind of spooky-especially on the C 


side of things. Tiie manual indicates that one reason why a pie.ce of mem· 

oiy may not be reclaimed is because an intepr in your program may CO· 


incidentally contain a value that's equal to the address of an allocated 


block. il'his means that Great Circle prowls through your program's 


data regions, searching for pointers that are attached to allocated 


memoiy blocks. 


Wheq you Install Great Circle, you're tempted to simply recompile 


your application with it and never think about it again. You can certainly 


do this, but Geodesic recommends a less lazy approach: The company 


suggests you include the reporting libraiy in your project at development 


time. This allows you to catch and correct memoiy errors during de­


velopment rather than rely on Great Circle to pick up your messes. 


And this points to my one concern regarding this product: It's like a 


software housekeeper. When I was young, my famil}' was lucky enough 


to have a daytime maid. She cleaned up after us. Consequently, I became 

quite a slob. 

If you're a Windows user running Boitand C++ or Microsoft Visual C++, 

Great Circle costs $495 for fufl support, or $345 for 6().day support. Unix 

workstation users have to pay $1095 and $795 for equivalent packages. 

If you need this, you need it bad. 

Contact Geodesic Systems (Chicago, IL) at (8001 360-8388 or (3121 
728-7196; fax (3121 728-6096; or http://www.geodesic.com. 

http:http://www.geodesic.com


PC-TO-UNIX 
CONNECTIVITY, AS DESIGNED BY 


NETWORK PROFESSIONALS. 


If it were up to you, even the most complicated things would be sim­

plified: tricycle assembly, VCR programming, maybe even your 

UNIX network. 

Not that you'd want to manage it with one button. But with 

Reflection X from WRQ, it's almost that easy. Reflection provides a 

powerful Xl 1R6 PC X server and complete PC-to-UN IX 

connectivity that lets end-users handily access mission-critical 

applications right from the Windows desktop. 

REFLECTION" X/REFLECTION SUITE FOR X 
.o. 	 ARCHITECTURE: 32-BIT WITH WINDOWS ACCELERATED VIDEO ENHANCEMENTS 

(WAVE); X l 1 R6 COMPLIANCE (XTEST AND MULTI BUFFERING EXTENSION IMBXll. 

OPTIMIZED FOR WINDOWS 95 

.0. 	 INTEGRATION TOOLS: DIAL-UP X, CONFIGURABLE PANNING, VIRTUAL SCREEN, BACK­

ING STORE AND SAVE UN DEAS, 24-BIT COLOR SUPPORT, REMOTE AND LOCAL W INDOW 

MANAGEMENT, GUI KEYBOARD MAPPING, AND ENHANCED LOCAL PRINTING 

.0. 	 TCP/IP AND APPLICATIONS: VT420, VT320, SCO ANSI, BBS ANSI, LPR/LPD, NFS, FTP 

CLIENT/SERVER, SNMP MIB II, DHCP. FINGER, PING, NETWORK MANAGEMENT, INTERNET 

.0. 	 MANAGEMENT TOOLS: X TRACE UTILITY WITH CUSTOMIZED FILTERS, QUICK-START 

CONNECTION TEMPLATES, HOST RESPONSE W INDOW, AUTO-FONT SUBSTITUTION, AND 
CENTRALIZED SITE AD MINISTRATION 

.o. 	 TECHNICAL SUPPORT: FREE PHONE SUPPORT, BBS, TECH NOTES BY FAX AND WORLD 

WIDE WEB 

WRQ REFLECTION OFFERS COMPLETE SOLUTIONS FOR UNIX, X, HP, DIGITAL, 
AS/400, 3270, AND TCP/ IP CONNECTIVITY. 

CALL 800.926.3896 IN EUROPE, CALL +31.70.375.11 .00 
OUTSIDE EUROPE, CALL 206.217.7100 

INTERNET: sales@wrq.com WEB: http://www.wrq.com 

It has the highest level of application reliability, 

an award-winning TCP/IP stack, plus 32-bit 

architecture for faster performance. And best of 
all, it's everything you need-PC X server, transport, TCP 

applications, emulation, even an NFS client and Internet 

access tools- all from one vendor. 

To try PC-to-UN IX connectivity designed 

point of view, get yourself in gear and call 

evaluation copy. Then sit back and watch everything go like 

clockwork. 

For a FREE evaluation copy, call 
800.926.3896 

~Reflection 
CONNECTIVITY FOR A CHANGING WORLD 

from your 

for a free 

http:http://www.wrq.com
mailto:sales@wrq.com
http:31.70.375.11


BEST OF COMDEX 

Internet Searching Software Wins Best of Comdex 

LAS VEGAS-Innovative search 
software for the World Wide 
Web won BYTE's Best of 
Show award at Fall Comdex 
'95. The awards recognize new 
products that wi ll have a sig­

ogy prize to Digital Semiconductor 's 
FX!32, a translator/emulator that allows 
32-bit x86 app li cati ons to run on Al­
pha/Windows NT at approximately 70 per­
cent of nat ive Alpha performance. 

Tseng Labs took the top spot in the Dis­
play and Sound Devices category with its 
128-bit ET 6000 graphics and multimedia 
engine. The ET 6000 integrates a 128-bit 
graphics accelerator, a video image pro­
cessor, and a 24-bit DAC into one chip. 

Apple Computer's Newton 2.0 operat­
ing system for PD As clinched the title in 
the OS category. This new version is bet­
ter at handwriting recognition and offers 
better connectivity to personal computers 
and a spiffier user interface. 

!omega's Jaz drive, which can hold a 
gigabyte on removable, $99 media, was 
voted Best Storage Device. Deneba took 
the prize of Best Application for Canvas 5, 
its integrated, multiplatform graphics pro­
gram. The graphics program provides im­
age editing, text and page layout, and 
drawing tools. In the Best Uti lity category, 
PowerQuest' s PartitionMagic 2.0 filled 
the top slot. The program lets you use par­
titions as flexible superdirectories . 

IBM won the Best Notebook category 
with its ThinkPad 760 CD. The first thing 
you notice about this Pentium-powered 
baby is its 12.1-inch SuperVGA active­
matrix display. Intergraph iced the Best 
System award for its TDZ-400 Pentium 
Pro personal workstation. 

Panasonic's KX PS-8000-a multi­
function color laser with 1200- by 1200­
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plement Citrix Wi nFrame to provide an 
NT workstation for about $700. 

Mul timedia Development winner was 
miro Computer's Video DC20, a video 
editing system that combines hardware­
assisted Motion JPEG compression of S­
VHS-quali ty video with PAL/NTSC out­
put; it's priced below $ 1000. 

The honors for Best Development Soft­
ware went to Oberon 's Prospero, a rapid 
application development tool that imple­
ments building-block-style programming. 

BEST OF COMDEX FINALISTS 

Internet Software: 
Fountain, an integrated VRML tool/Web 
browser; from Caligari (415-390-9600; 
http://www.caligari.com). 

HlndSite, a personal Web-browsing tool 
indexes Web pages; from !SYS/Odyssey 
Development (303 689-9998). 

Development Software: 
ClassAssist brings object oriented fea­
tures to Visual Basic 4; from Sheridan 
Software Systems (516 753-0985). 

DB2 for Windows NT brings IBM's rela ­
tional database development system to 
NT; from IBM (800 426-3333). 

Systems: 
Raptor 3 workstation, powered by the 
333-MHz Alpha 21164 processor; from 
Deskstation (913 599-1900). · 

Powerized LX, fueled by dual 150-MHz 
PowerPC 604s; from FirePower Systems 
(415 462-3000). 

Portables: 

The Z-Note GT features a 12.1-inch ac­

tive-matrix screen; from Zenith Data Sys­

tems (708 808-5000). 


OmniGo 100, a Geos-based PDA ($349) 
with an innovative flip-top design that 
accepts input from pen or keyboard; 
from Hewlett Packard (800 443-1254). 

Applications Software: 
DecideRight decision-support software; 

from Avantos (510 654-4600; fax 510 

654-1276). 


Maplnfo 3 Pro is a Win 95 mapping pro­

gram with GPS software for real-time 
tracking; from Maplnfo (518 28!XJOOO). 

Operating System: 
Linux Pro 3.0 includes customer sup­
port; from WorkGroup Solutions (303 
699-7470; info@wgs.com). 

Utility: 
MPEG Converter software can do two­
way conversion of Video for Windows 
AVI files to MPEG files; from Ulead Sys­
tems (310 523-9393; mkt@ulead.com). 

Perfector is a power-conversion device; 

from International Power Technologies 

(800 944-0356: fax 801 224-5872; 

http://www.sdic.com/ IPT.html). 


Communications Software: 
CommSuite 95; from Delrina (800 239­
2254; http://www.delrina.com). 


VideoPhone for low-cost Mac and Win­

dows ($149 with camera) network video­

conferencing; from Connectix (800 950­
5880; info@connectix.com). 


Communications Hardware: 
The SSA Data Pump, a PCI card for high­
performance Serial Storage Architecture 
connectivity; from Pathlight Technology 
(607 266-4000; http: //www.path­
light.com). 

Air Power, hardware/software package 
for one-way and two-way paging; from 
Motorola (512 434-1502). 

Multimedia Development: 
Buster, low-cost video playback, tv tuner, 
and video capture/display hardware; 
from Quadrant (610 964-7600). 

Apple Computer 408 996-1010; 

http://www.apple.com) 


Quarterdeck 800 683-6696 or 

310 309-3700; fax 310 309-3215; 

http://www.quarterdeck.com 


Deneba Software 305 596-5644; 

fax 305 273-9069; 

e-mai l deneba@aol.com 


Digital Semiconductor 800 332-2717 


IBM 800 426-2968; fax 919 517-1950 


Intergraph 205 730-2000; fax 205 730-2461 


Iomega 800 697-8833; fax 801 778-1000 


miro Computer 800 249-64 76 or 

415 855-0940; fax 415 855-9004 


Oberon Software 617 494-0990 


Panasonic 800 7 42-8086 


PowerQuest 801226-8977; 

fax 801 226-8941; 

e-mail magic@powerquest.com 


Ricoh Consumer Products 702 352-1600; 

fax 702 352-1615 


Symantec 800 441-7234 or 

541 334-6054; 

http: //www.symantec.com 


Tseng Labs 215 968-0502 


Wyse Technology 408 473-1200; 

fax 408 473-2080 


SAA7145, a multimedia bridge chip for 
low-cost video/ audio capture; from 
Philips Semiconductor (408 991-2000). 

Printer: 
LaserJet 5Si; from Hewlett-Packard (800 
752-0900). 

The Color Jetprinter 1020 provides black­
and-white and color output; from Lex­
mark International (800 358-5835; 
http://www.lexmark.com). 

Input: 
LexiPen, a Chinese-handwriting-recog­
nition program, from Motorola, Lexicus 
Division (800 LEX-ICUS). 

ScanJet 4Si , a $2999 networked scan­
ner that delivers documents to your 
desktop; from HP (208 396-2551). 

Storage: 
The SmartCache IV SCSI RAID controller 
supports up to 64 MB of hardware 
cache; from Distributed Processing Tech­
nology (407 830-5522). 

The DW-S114X Quadraspin CD-ROM 

Writer sells for less than $1300; from Pi­

oneer New Media Technologies (310 

952-2111; fax 310 952-3031). 


Display and Sound Devices: 
The WaveForce SW70XG chip set deliv­
ers outstanding audio, from Yamaha 
Sound (714 522-9011). 

The PanaFlat PF17 uses a flat tube in a 
17-inch (diagonal) slim CRT to present 
optically undistorted images; from Pana­
sonic Communications and System Com­
pany (201348-7000, 800-742-8086). 

http:http://www.lexmark.com
http:http://www.symantec.com
mailto:magic@powerquest.com
mailto:deneba@aol.com
http:http://www.quarterdeck.com
http:http://www.apple.com
http:light.com
http://www.path
mailto:info@connectix.com
http:http://www.delrina.com
http:http://www.sdic.com
mailto:mkt@ulead.com
mailto:info@wgs.com
http:http://www.caligari.com
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collector nomad hotshot workhorse 

On red- eye flights, 

you're the only one with 

the overhead light on. 

You demand a computer 

that only needs to 

recharge when you do. 
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NeTHE COMPAQ LTE 5000. THE ULTIMATE 




'EBOOK 

COMPAQ 

collector 

nomad 
You know exactly who you are. Well, at this exact minute. But the way 

workhorse 


hotshot things go, thi s probably changes several times a day. Which is precisely 


why we created the LTE 5000~ A Pentium• powered notebook featuring interchangeable devices, 

giving it the ability to change as quickly as you do. We started with features any self-respecting 

notebook user demands: a Pentium processor, a full-sized keyboard (complete with the Easy Point II'" 

pointing device) , an 11.3 - or 10.4-inch 800 x 600 LCD screen and two PCMCIA slots. Then we added 

memory expandable to 72 megabytes, 16-bit stereo sound and speakers, and optional MPEG video. 

But we left the cool part - the interchangeable part - up to you. The LTE 5000 is completely 

modular. So you can mi x and match capabilities at the drop of one of your many hats. For starters , 

FOR WHOEVER You HAPPEN To BE. 


there's a removable hard drive (going up to a hefty 1.35 gigabytes). A long-lasting lithium ion 

battery. And the kicker is the unique front-loading MultiBay - because it can do everything else. 

Running the world's biggest database? Use the MultiBay for a second 1.35-gigabyte hard 

a multimedia presentation? Plug in a CD-ROM drive. Need more juice for 

In fac t, the MultiBay is so useful, we built an expansion 

in the office, you can be fully connected with everything working at once. And when you 

pack up, just configure the LTE 5000 for what you'll need on the road . It all adds up 

to a r efreshing combination of the most advanced technologies and highly evolved 

common sense. Call it the technological cure for multiple personalities. Interested? Call 

< 

us at 1-800 -345- 1518 (select PaqFax option) or visit our Web site at www.compaq.com. 
' .+-: 

0 

www.compaq.com


MAXIMIZE YOUR MARKETING DOLLARS 

WITH BYTE REPRINTS! 


BYTE Reprints serve as high-quality, 
inexpensive promotional ,, 
tools for: 

• Trade show handouts 
• Direct mail campaigns 
• Dealer/distributor promotions 
• Training and educating key 


personnel 

• Presentations at conferences/ 


seminars 

w 

And there's morel 
• BYTE reprints can be customized 


with your company name, logo, 

product picture, etc. 


Call today for information 
and quantity prices. 

Susan Monkton 

BYTE Reprint Department 

One Phoenix Mill Lane 

Peterborough, NH 03458 

Phone: 603-924-2618 

Fax: 603-924-2683 


A Division of the McGraw·Hill Companies 



The Ultimate Pentium Reference 

TOM R. HALFHILL 

H ow nice it would be if thorough reference works such as The Indispensable 
Pentium Book were published immediately after a chip came out. Every 

time I write about a new chip, no matter how detailed my story, dozens of BYTE 
readers bombard me with E-mail asking for more information. Usually, there 

aren't any sources to which I can point them. 
But even though we had to wait two years for this book, 

it's sti ll worth reading. It covers the Pentium in more detail 
than anything except the official manuals from Intel. Unl.ike 
the official manuals , it offers a more independent point of 
view. For example, it doesn ' t shy away from discussing 
(albeit too briefly) rival microprocessors from AMD, Cyrix, 
NexGen (before the announced merger, of course), and the 
leading RISC vendors. 

Is this book truly indi spensable? Yes, if you' re a sys­
tems designer, CPU engineer, or avid wirehead. But average 
users will find it too technical. The book stumbles when it 
tries to woo beginners. For instance, a complicated expla­

nation of real-mode segmented memory inexplicably pre­
cedes a tutorial on binary numbers. But if you already THE INDISPENSABLE 

PENTIUM BOOKknow something about CPUs and crave arcane knowl­
edge about Pentium pin-out signals, cache protocols , Hans-Peter Messmer 
branching algorithms, exception hand ling, and much Addison-Wesley 
more, this book is the answer to your prayers. ISBN 0-201-87727·9 

Tom R. Halfhill is a BYTE senior editor. You can reach $29,9S 

him' on the Internet or BIX at thalfhill@bix.com. 

SURVIVAL OF THE FITTEST 
EVOLUTIONARY COMPUTATION: TOWARD A NEW PHILOSOPHY OF MACHINE 
INTELLIGENCE by David B, Fogel IEEE Press, ISBN 0-7803-1038-1, $49,95 

E volutionary Computation serves as an introduction to the murky cross­
roads where hot new technologies-genetic algorithms, neural networks, 

fuzzy logic, and AI-collide. The underlying notion is attractive, Instead of de­
signing software from algorithms, let a thousand flowers bloom. Generate many 
possible software solutions, let them compete against each other, pick the top per­
formers, and combine their features according to rules that mimic natural selec­
tion in the living world. Given enough "generations," so the theory goes, you will 
end up with a superior solution that embodies survival of the fittest. 

The prac tice is more complex , and the theoretical underpinnings are messier. 
For one thing, not even biologists agree on what they mean by the word fitness, 
and Fogel points out that the two major definitions (gene frequency and population 
fitness) have very different implications for designi ng software that evolves. 
Concentrating on gene frequency produces a bottom-up approach that stresses de­
composing the process and building from elementary pieces. Using population fit­
ness tends toward top-down solutions. Given that the algorithms for real-world 
problems are complex and nonlinear, neither approach is completely satisfactory. 

Evolutionary Computation's strength is David Fogel's approach. He is neither 
immersed in the minutiae of his subj ect nor does he make grand pronounce­
ments. The general reader who wants to know what the fuss is about will find Fo­
gel' s approach both informative and stimulating.• -Rick Cook 

TEACH YOUR 

CHILDREN WELL 


WITH OPEN EYES Voyager, 1 Bridge st., Irvington, 

NY 10S33, (9141 591-5500, $39.95 

BEETHOVEN LIVES UPSTAIRS BMC Interactive 

Entertainment, 1540 Broadway, New Yori<, NY 10036, 

(212) 930-4000, $39.95 

C D-ROMs meant for children are ei­
ther great or horrible. The great ones 

inspire and teach in a natural way, letting 
the child discover new material and con­
cepts in an intuiti ve, game-like fas hion at 
his or her own pace. 

With Open Eyes fulfills this mandate 
nicely. It runs on Macintosh System 7 and 
higher or Windows 3. 1 and higher, and it 
takes a child on a fantastic, interactive tour 
of some 200 pieces of art fro m the Art In­
stitute of Chicago. Not only is the toured­
ucational, it' s fun. Humorous icons, simple 
enough for even a four-year-old to under­
stand , playfully guide the child to and from 
exhibits. Points along an mt time line can be 
selected by choos ing a watch icon. Pick a 
frog to randomly jump to the next work. 
Help is symbolized by a life preserver. Au­
dio help is available as well. 

A magn ifyi ng glass lets the child zoom 
in on a section of the work, and a globe 
gives its place of creation. Another view 
shows the work ' s size by placing ir in a 
gallery setting with nearby admirers. Chil­
dren can keep a scrapbook of their favorite 
pieces with a camera and play a number of 
art-oriented games. In sum, this CD-ROM 
is a wondeifully designed introduction to 
some of the world 's most inspirational art. 

Beethoven Lives Upstairs runs on Win­
dows 3. 1 and higher. It transports a child 
into Beethoven's studio. Guided by Ludwig 
himself, the disc provides a colorful ex­
ploration into the world of music and art. At 
his or her keyboard, a child can learn to 
play the piano with help from animated as­
sistants, saving creations in a journal. And 
a game called Name That Musical Square 
challenges contestants to figure out the mu­
sical style of selections. 

-Jeff MacClay 
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DELL® LATITUDE™XPi P120ST 
120MHz PENTIUM"' PROCESSOR 

• 10.4" SVGA Active Matrix Display 
• 8MB RAM (40MB Max RAM) 

• 256KB L2 Cache 
• 420MB Removable Hard Drive 

(1.2GB Max) 

• Smart Lith ium Ion Battery with 
Advanced Power Management 

• 32-bit Loca l-bus Video, 
1MB Video RAM 

• 2Type 11/1 Type Ill PCMCIA Slots 
• 6.2 Pounds 
• Optional De ll Latitude DeskDock™ 

Avai lable 
• 1Year Warrantyt 
* Add a 28.8 PCMCIA X-Jack modem 

for $259 more. 

$3799 
Business Lease0: $137/Mo. 
Order Code #800038 

DELL LATITUDE XPi P75D 
75MHz PENTIUM PROCESSOR 

• 10.4" Dual Scan Color Disp lay 
• 8MB RAM (40MB Max RAM) 

• 256KB L2 Cache 
• 420MB Removable Hard Drive 

(1.2GBMax) 
• Smart Li thi um Ion Battery with 

Advanced Power Management 

• 32-bit Loca l-bus Video, 
1MB Video RAM 

• 2Type 11/1 Type Ill PCMCIA Slots 

• 6.2 Pounds 
• Optional De ll Latitude DeskDock 

Available 
• 1Year Warranty 
* Add an external Sony multimedia kit 

with detachable speaker and CD-ROM 
for $499 more. 

$2499 
Business Lease: $92/Mo. 
OrderCode #800025 

DELL LATITUDEXPi P120D 
120MHz PENTIUM PROCESSOR 

• 10.4" Dual Scan Color Disp lay 
• 8MB RAM (40MB Max RAM) 

• 256KB L2 Cache 
• 420MB Removable Hard Drive 

(1.2GB Max) 

• Smart Lithium Ion Battery with 
Advanced Power Management 

• 32-bit Local-bus Video, 
1MB Video RAM 

• 2Type 11/1 Type 111 PCMCIA Slots 
• 6.2 Pounds 
• Optional Dell Latitude DeskDock 

Avai lable 
• 1Year Warranty 
* Upgrade to a 7.ZGB hard drive for 

$500more. 

$3299 
Business Lease: $122/Mo. 
Order Code #800036 

DELL LATITUDELX 4100T 
100MHz INTELDX4™ PROCESSOR 

• 10.4" Active Matrix Color Display 

• 8MB RAM (24MB Max RAM) 

• 128KB L2 Cache 
• 420MB Upgradeable Hard Drive 

(810MB Max) 
• $99 More for 2nd NiMH Battery 

(S lides into fi oppy drive to achieve 
extended battery li fe) 

• 32-bit Local-bus Video. 
1MB Video RAM 

• 2Type 11/1 Type Ill PCMCIA Slots 

• 6.2 Pounds 
• 1Year Warranty 
* Upgrade to an 870MBhard drive 

for $300 more. 

SYSTEM NOT PI CTURED 

$2199 
Business Lea se: $81/Mo. 
Order Code #800033 

DELL LATITUDE XPi P90ST 
90MHz PENTIUM PROCESSOR 

• 10.4" SVGAActive Matrix Display 
• 8MB RAM (40MB Max RAM) 

• 256KB L2 Cache 
• 420MB Removable Hard Drive 

(1.2GB Max) 

• Smart LithiumIon Battery with 
Advanced Power Management 

• 32-bit Local-busVideo. 
1MB Video RAM 

• 2Type 11/1 Type Ill PCMCIA Slots 

: 6.2 Pounds 
• Optional Dell Latitude DeskDock 

Available 
• 1Year Warranty 
* Double your RAM to 76MB for 

$399more. 

$3499 
Business Lease: $129/Mo. 
Order Code #800035 

DELL LATITUDE LX 4100D 
100MHz INTELDX4 PROCESSOR 

• 10.4" Dual Scan Color Display 

• 8MB RAM (24MB Max RAM) 

• 128KB L2 Cache 
• 420MB Upgradeable Hard Dri ve 

(810MB Max) 
• $99 More for 2nd NiMH Battery 

(Slides into floppydrive to achieve 
extended battery life) 

• 32-bit Loca l-bus Video, 
1MB Video RAM 

• 2Type 11/1 Type Ill PCMCIA Slots 
• 6.2 Pounds 
• 1Year Warranty 
* Double your RAM to 16MB for 

$449more. 

SYSTEM NOT PICTURED 

$1899 
Business Lease: $70/Mo. 
Order Code #800020 

Pricing is not discountable. ••Tue \lerilest Cross-Country v2.0 test simulates typical executive use of Microsoft Office® applications in Microsoft Windows® 3. 1 l during an 
airplane flight. Power management was enabled and SMB RAM was installed. VeriTest. inc . is locatedin Santa Monica. CA. IFor acomplete copy of our Guarantees or limited 
Warranties. please write Dell USA L.P.. 2214 W. Braker Lane. Building 3. Austin. TX 78758. OBusiness leasing arranged by Leasing Group. Inc . * Prices and specificationsvalid in 
the U.S. only and subject to change without notice. Microsoft. Windows and the Windows logo are registered trademarks of Microsoft Corporation. The Intel Inside logo and 
Pentium are registered trademarksand lnte10X4 is atrademark of Intel Corporation. ©1995 Dell Computer Corporation.All rights reserved. 

Unli ke most Pentium"' processor 

notebooks, Dell 's Latitude XPi gives 

you battery life that's actually "big." 

That's not just an idle boast, either. 

In the independent VeriTest "Cross 

Country"™test;* the Dell Latitude 

XPi P75D notebook lasted an average 

of four hours and fo rty minutes. 

Thi s notebook also packs the 

necessary power. It's;::; 

ava ilable in 75, , 

90, or 120MHz. 

So pick up the Dell LatitudeXPi 

notebook. And get big battery life 

without the obligatory big battery. 

800-545-9692 
In Canada~ call 800-668-3021 
Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-5pm CT • http://www.us.del l.com/ 

IKeycode #01079 I 

Designed for 
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... .......ill Qtl 


Micro soft• 
Windows"95 

http://www.us.del




hen the Cold War ended, it 
looked like the end for super­
computing, too . But then a 
bank noticed that it could pro­
cess more financial transac­
tions quicker on a Cray than 

it could on a mainframe. And an 
aluminum company found that 
it could increase the life span 
of its metal castings with sim­
ulations on a Convex. And a 
telecommunications company 
figured out how to send its cus­
tomer bills faster with an IBM. 

While a number of well-re­

garded supercomputer compa­

nies have gone toes-up-Cray 

Computer (a spin-off of Cray 

Research), Kendall Square 

Research, and Thinking Ma­

chines-this shakeout is not 

the death knell of the super­

computer industry. Supercom­

puter companies, from old stal­

wart Cray Research to new 

kids like Silicon Graphics, Inc. 

(SGI), are alive and well. 


But today you might well 

mistake a next-generation su­

percomputer for a filing cabinet 

tucked into an office corner or 

even-shock hazard-beside 

a desk. There's still some some 

custom parts inside these sys­

tems, but they're mostly off­

the-shelf worksta­
tion components. 

Nevertheless, such 

a box packs more 

processing might 

than its ancestors 

did, and it sports a 

double-take price 

tag that a mid- to 

large-size business 

can afford: around 

$100,000 and up. 

As a business and 

its computing de­

mands grow , the 

supercomputer can 

grow along with it, by the ad­

dition of extra processors and 

hard drives. 


AFast History of Speed 
In the sixties and seventies, su­
percomputer companies like 
Cray Research got their start 
building systems that could 
handle formidable scientific and en­
gineering problems that used float-
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Down-to-earth uses, near-earth 
prices, and astronomical speeds 
are catapulting a new generation 

of supercomputers out of the 
labs into the workplace 

Tom Thompson 

ing-point calculations extensively. 
The intense computational demands 
of this type of work-much of it in­
volving nuclear research or aero­
space design, motivated by the arms 
race-combined with the necessi­
ty of quick results, meant that cost 

was no object in obtaining the 
fastest hardware possible. For 
example, the first Cray-1 , like 
the one shipped to the Los Ala­
mos National Laboratory in 
1976, had a peak speed of 167 
MFLOPS and cost anywhere 
from $4 million to $ J1.2 mil­
l ion , depending on the hard­
ware configuration. 

These systems used a vec­
tor-processing design that re­
flected typical engineering 
problems. Vectors are data ar­
rays representing specific quan­
tities. For example, you might 
model a jet engine with one 
vector representing the engine' s 
structural elements , another 
specifying thermal character­
istics within the engine, and 
a third detailing the fluid flow 
through the engine. A program 
that simulates engine operation 
mathematically combines the 
vectors according to physical 
models , iterating from time­
step to ti me-step . Properly 

done, the simulation 
allows you to study 
the behavior of en­
gine parts as the 
engine runs, which 
enables you to spot 
flaws in a new de­
sign or evaluate the 
strength of a differ­
ent engine material 
without ever build­
ing a real prototype. 

To boost perfor­
mance, supercom­
puter designers ori­
ented the system 

architecture around these vec­
tor operations , adding extra 
hardware to the processor to 
manipulate data vectors effi­
ciently. Pipelined logic units al­
lowed operations such as mul­
tiple memory accesses and the 
rapid combination of data vec­
tors to overlap. To run at a high 

clock rate, these special-purpose 
processors employed bipolar logic 
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circuits-fast, but so hot that they needed 
liquid cooling systems. High-perfor­
mance-and high-price-tag-peripherals 
handled the supercomputer's 1/0 demands. 

Compounding the system price even fur­
ther was the cost of software. Some super­
computers used proprietary OSes, and re­
searchers often had to write the modeling 
software from scratch. Nevertheless, be­
cause these research problems required 
tremendous processing power, and gov­
ernment funding helped foot the bill, su­
percomputers sold. Supercomputer com­
panies may have sold only a few dozen 
systems a year, but they charged high mar­
gins to defray the expenses of research 
and building a limited run of parts . 

Because producing faster custom pro­
cessors pushed the limits of fabrication 
technology , new supercomputer designs 
became more difficult and more expen­
sive. Cray Research begat Cray Computer 
in 1989 to develop custom processors out 
of gallium arsenide, a material with faster 
switching times than silicon. That com­
pany eventually foundered last year due 
to delays in fabricating such parts. 

Ironically, Cray Research itself kept 
ahead of the competition by taking a dif­
ferent tack entirely . Rather than using 
faster processors, its 1983 Cray X-MP had 
up to four custom vector processors to di­
vide and conquer computing jobs. This 
system, which could deliver a peak of941 
MFLOPS, cost anywhere from $2.5 mil­
lion to $16 million . 

Many Brains Make light Work 
Then came RISC. While perhaps not as 
powerful as a custom processor, a RISC 
processor had a significant price advan­
tage. Manufactured by the hundreds of 
thousands rather than by the dozen, their 
enormous economies of scale made RISC 
processors much less expensive by com­
parison. With multiple processors work­
ing together, a complex problem could fa ll 
by sheer numbers rather than by raw speed. 

Another speed boost: The competitive 
nature of the workstation market had RISC 
vendors striving to one-up the competi­
tion by boosting chip performance. Ac­
cording to Jack J. Dongarra of the math­
ematical sciences section at Oak Ridge 
Laboratory, who keeps track of the super­
computing industry, "RISC processors got 
faster quicker than anyone expected. Al­
though RISC first appeared in a commer­
cial system about a decade after the first 
supercomputer, their floating-point per­
formance lags [behind that of] traditional 
supercomputers by only an order of mag­
nitude. We see the current generation of 
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RISC processors match­
ing the performance of 
last generation's tradi­
tional supercomputers on 
a per-processor basis." 

Employing gangs of 
processors in parallel af­
fects how you write pro­
grams. You divvy up the 
data airny, assigning dif­
ferent portions to dif­
ferent processors. Every 
processor runs its portion 
of the program in paral­
lel (i .e., simultaneous­
ly) with the other pro­
cessors. As the program 
progresses, every proces­
sor exchanges data with 
its neighbors, as shown 
in the figure "Processing 
Schemes" on page 50. 
This scheme is known 
as parallel processing. A 
pai·allel-processor archi­
tecture can be scalable; 
that is, to get more com­
puting power, you can 
add more processors to 
the existing system. 

But don't aba ndon 
vector processing just 
yet. In certain situations, 
a vector-processing sys­
tem delivers better per­
formance than a paral­
lel-processing system, 
especially when dealing 
with complex simula­
tions involving huge data 
arrays. That's because 
the average memory-ac­
cess times can be shorter 
with vector processing, 
even with a large mem­
ory space. In contrast, a 
parallel-processing sys- SMP offers programming simplicity, while MPP provides better 
tern with lots of memory expandability. SPP is a hybrid that's expandable yet easy to program. 

might have to wait quite 
a while for data to move from one part of 
the system to another (because, as on a 
network of PCs, a packet might rattle 
around through dozens of nodes before 
reaching its tai·get). 

Current vector-processing supercom­
puters are also scalable (up to a point), in 
that you add more processors to boost 
performance. The Cray X-MP, though a 
vector-processor machine, had a scalable 
architecture. Cray still sells scalable vector­
processing supercomputers, such as the 
T90and190. Over the long haul, however, 
the price point of RISC processors will al­

low the construction of ever-larger, more 
powerful parallel-processing systems. 

Supershakeout and Recovery 
During this decade, recession and the Cold 
War's end have shrunk research funds 
drastically. The savvier supercomputer 
companies began exploring other market 
possibilities before the money dried up. 
Businesses were keen on using the pro­
cessing power of a supercomputer, but 
they weren't in a hurry to buy: The huge 
price tag was hard to justify, especially if 
a business's work load outgrew the sys­



W
hen Hewlett-Packard moved hypernode is essentially an SMP 
to acquire Convex Computer system where the processors and CONVEX: HYPERNODE POWER 

in 1995, it may have looked memory connect through a spe­

like HP had acquired another su­
percomputer-shakeout casualty. 
But the merger evolved out of a 
tight alliance that started in 1992. 
Convex had plenty to offer HP: It 

had succeeded in fabricating high­
speed gallium arsenide CPUs­
the same technology that had 
done in Cray Computer-and put 
them in its proprietary C line of 

tern 's capabilities in just a few years. Also, 
a proprietary supercomputer OS would re­
strict any custom in-house applications to 
running on that type of system and no oth­
er. And you still couldn' t buy supercom­
puter software at Egghead. 

Supercomputer companies responded 
to these issues. To address price sensi tiv­
ity, supercomputer designs started to fea­
ture merchant or "commodity" worksta­

supercomputers. 
The Exemplar line of super­

computers takes the commodity­
parts route and uses HP's own 
PA-RISC 7200 processor, clocked 

Top: Acrossbar minimizes 
bus contention for RAM. 

Left: The CTI organizes 
distributed memory Into one 
shared space. 

at 120 MHz. The Exemplar 
SPP1200/CD, a compact 
model, starts with two pro­
cessors and is expandable 
to a maximum of 16. The 
SPP1200/XA starts with 
eight processors and ex­
pands to a maximum of 
128. RAM configurations 
range from 128 MB to 32 
GB. 1/0 support includes 
fast-and-wide SCSl-2 and 
FDDI. 

The basic building block 
of the Exemplar is a hyper­
node that holds a maximum 
of eight processors. Each 

cial four-by-five, high-speed, non­
blocking crossbar bus. Gallium ar­
senide gate arrays implement the 
crossbar logic. When a processor 
accesses RAM, bus logic called 
an agent (see the figure "The Con­
vex Hypemode") looks for an idle 
bus to memory and makes the 
connection. The fifth part of the 
crossbar is for 1/0 only. 

Convex achieves scalable par­
allel processing by tying hyper­
nodes together. Four one-way 
toroidal rings connect the hyper­
nodes. Called Coherent Toroidal 
Interconnect (CTI) by Convex, it's 
based on the IEEE standard 1596­
1992 Scalable Coherency Inter­
face (SCI). The crossbar logic mon­
itors memory accesses, and local 
(i.e., on-board) access remains 
on the hypemode. Remote (i .e., 
off-board) accesses get passed 
to the rings. Through CTI , the 
memories on all the hypemodes 
appear as one globally shared 
memory space (see the figure 
"Toroidal Interconnect"). 

Because the rings are actually 
cables, you can tie several Convex 
systems together to obtain more 
processing power. Furthermore, 
you stlll have one unified memory 
space, even though the RAM is 
physically located in different ma­
chines. 

The Exemplar uses a multi­
processor verion of Unix called 
SPP-UX. SPP-UX is binary-com­
patible with HP-UX, so the Exem­
plar can draw on thousands of HP 
workstation applications. 

A basic Exemplar 1200/CD 2 
with two processors and 128 MB 
of RAM costs $128,320. A basic 
Exemplar 1200/XA 8 has eight 
processors and 256 MB of RAM 
and costs $349,500. Each four­
processor upgrade will set you 
back $107,800. 

tion parts, such as IBM's Power2, Hewlett­
Packard's PA-RISC 7200, and SOi' s Mips 
R8000. Common peripherals, such as 
SCSI-2 drives, 100-Mbps Ethernet, asyn­
chronous transfer mode (ATM), and Fi­
ber Distributed Data Interface (FDDI) net­
work connections, also became part of the 
mi x and kept costs low. 

Commodity parts plus a scalable archi­
tecture also solved the growth issue: As a 

business expanded, you could add more 
(less expensive) processors and hard drives 
to meet computing demands. Prices for a 
basic scalable supercomputer today, which 
can start at around $100,000, reflect the 
new market reality. 

Finally, and perhaps most important, 
supercomputer companies adopted widely 
accepted workstation OSes, such as IBM's 
AIX, Sun 's Solaris, and SOi's Irix 6. This 
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drove a stake into the heart of proprietary 
software concern s. Supercomputers can 
now tap into the existing base of worksta­
tion applications and customers. When an 
office's work load overwhelms its work­
stations, the company can reasonably mi­
grate upstream to a supercomputer. It can 
then use the workstations as terminals to 
submit jobs to the supercomputer or to 
handle smaller jobs. 

Superpower at Work 
Different markets have accepted super­
computers because of their low price and 
scalable processing power. Oil companies 
can improve their accuracy in finding fu ­
ture oil and gas reserves by processing seis­
mic data and simulating reservoir fl ow, 
reducing their typically astronomical drill­
ing costs. Car manufacturers can simulate 
crashes of prototypes, speeding new-yet 
reliable-models into the showroom six 
months ahead of the competition. 

You don' t have to be in the Fortune 100 
to profit from supercomputer smarts, ei­
ther. Banks use supercomputers to handle 
thousands of on-line transactions and to 
call up credit histories within seconds. Re­
tail businesses sift through gigabytes of 
point-of-sale receipts to data-mine impor­
tant trends. 

While the supercomputers of yesterday 
might have generated results of interest 
only to a handful of physicists, today's su­
percomputers offer something for every­
one. Whether it's marketing a new product, 
speeding catalog-o rder turnaro und , or 
manufacturing car parts, most jobs can 
now benefit- economically-from the 
power of supercomputers. 

Alcoa Aluminum's adoption of a new­
generation Convex supercomputer is a 
classic example. Simulating the casting of 

Vector and parallel processing compared. Both schemes have their advantages, but parallel processing 
can be achieved at a lower cost. 

large aluminum parts-possibly for use 
in cars-is eas ier than actuall y produc­
ing them. Walt Wahnsiedler, a technical 
specialist for Alcoa's process design and 

smelting, uses a Convex Exem­
pl ar SPP lOOO/CD with e ight 
processors to model aluminum­
casting operations. These models 
help fi nd ways to reduce the 
stress on the steel dies used in 
casting, so the dies las t longer 
than the usual 20,000 castings, 
thus saving costs. They also can 
reduce defects in the aluminum 
parts themselves caused by 
shri nkage during cooling or by 
pores introduced due to gas. 

Alcoa formerly used a Con­
vex C l , and then HP worksta­
tions, to run commercial simu­
lation software. Because the 
Convex Exemplar's SPP-UX 
OS is binary-compatible with 
HP-UX applicati ons, Wahn­

siedler moved the company's commercial 
software to the Exemplar with few prob­
lems. " It has improved productivity by let­
ting me run more simulations or run sim­
ul ations that we couldn ' t do otherwise," 
he says. 

For example, car companies would pre­
fer to make parts out of large one-piece 
assemblies that are more solid structurally 
than those made of several pieces welded 
together; plus, fewer parts speeds build­
ing a vehicle. " With the Convex," reports 
Wahnsiedler, " I can now simulate these 
larger parts, whose models can have up to 
1.5 million cells, while reducing defects." 

Multiprocessing Architectures 
While parallel processing offers a definite 
cost advantage, its main benefit-scala­
bility-can still be diffic ult to achieve. 
That' s because as you add processors, the 
contention for shared system resources in­
tensifies. Several different parallel-pro­
cessing designs address this fundamental 
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problem, each with its own advantages 
and disadvantages. 

The first, symmetric multiprocess ing 
(SMP), has a simple yet effective design, 
as shown in the figure "Parallel-Processing 
Architectures" on page 46. (The SGI Pow­
er Challenge and the Cray CS6400 En­
terprise Server are examples of SMP de­
signs.) In SMP, multiple processors share 
RAM and the system bus. This design is 
also known as tightly coupled, or "shared 
everything." 

Because SMP shares RAM globally, it 
has on ly one memory space, which sim­
plifies both system and applications pro­
gramming. This single memory space lets 
a threaded OS distri bute its tasks among 
various processors or lets an application 
obtain the memory it needs for a complex 
simulation. The globally shared memory 
also makes data synchro nization easy . 
SMP is one of the most 
mature para ll e l-p ro­
cess ing designs. It ap­
peared in the Cray X­
MP and similar systems 
over a decade ago. 

However, this global 
memory also contrib­
utes to SMP's biggest 
problem: As yo u add 
more processors, mem­
ory-bus traffic increases 
until you reach a point 
where the bus gets satu­
rated. Adding local cache 
memory to every pro­
cessor can reduce some 
bus traffic, but the bus 
ge nera ll y becomes a 
bottleneck at about eight 
processors or more. 

Massive ly para ll el 
processing ( MPP) is an­
other parallel-process ing design. To avoid 
memory-bus bottlenecks, MPP does not 
use shared memory. Instead, it distri butes 
the RAM among the processors so that the 
hardware resembles a network. Because 
of the loose distribution of RAM resources, 
this architecture is also known as loosely 
coupled, or "shared nothing." 

To access the memory outside its own 
RAM, a processor must use a message­
passi ng scheme analogous to network 
packets. This system reduces bus traffic, 
because each section of memory sees only 
those accesses that are bound for it, rather 
than every memory access, as in an SMP 
system. This enables large-size MPP sys­
tems with hundreds or even thousands 
of processors. IBM's RS/6000 Scalable 
Powerparallel System (SP2 for short) is 
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ray Research started its 
Business Systems Divi­( 
sion about four years ago 

to build supercomputer sys­
tems that would serve busi­
ness needs. The company's 
Cray CS6400 Enterprise 
Server uses an SMP archi­
tecture to support up to 64 
SuperSparcs, each clocked 
at 60 or 85 MHz. 

Since bus traffic normally 
degrades an SMP design 
that ' s built around eight 
processors , the CS6400 
seems to defy logic. The sys­
tem dodges this limit by us­
ing four buses instead of one 
to reduce memory conten­
t ion. Each bus has Its own 

private bank of RAM, while 
the processors connect to 
every bus, as shown in the 
figure below. 

Physical memory is inter­
leaved among all four mem­
ory banks to create a shared 
memory space. You can add 
up to 64 memory modules 
to the system, for a maxi­
mum of 16 GB of RAM. To 
reduce bus traffic further, 
every processor module 
(which consists of four pro­
cessors) has a 2-MB static 
RAM (SRAM) cache. Bus­
watcher logic snoops all 
memory accesses and up­
dates the caches to main­
tain memory coherency. 

To ensure optimum 1/0 
throughput, up to 16 buses 
support up to 64 1/0 con­
trollers. The 1/0 subsystem 
can manage up to 5 TB of 
on-line storage. Larger stor­
age capacity is possible via 
the use of either disk arrays 
or an off-line archival me­
dium, such as tape. The 
CS6400 supports communi­
cations via Ethernet, 100-· 
Mbps Ethernet, FDDl/CDDI, 
Token Ring, and ATM . 

To host mission-critical ap­
plications, a System Service 
Processor (SSP)-which is 
actually a built-in Sun work­
station-monitors the sys­
tem's health. In the event of 

a major failure, the 
SSP restarts the 
system and logi­
cally removes the 
problematic hard­
ware. The system 
design allows you 
to hot-swap faulty 
hardware without 
interrupting service. 

The computer 
runs Solaris 2.4, 
which is a Unix 
S5R4 derivative 
from Sun Micro­
systems. It can 
host Sun worksta­
tion applications 
and provide ac­
cess to database 
applications, such 
as Oracle's Ora­
cle 7 and lnformix 
Software's lnfor­

mix Online Dynamic Server. 
The all iance with Sun also 
fits into a strategy of offer­
ing workstation solutions 
(via Sun), with connectivity 
to the CS6400 to tackle the 
huge jobs. 

A basic Cray CS6400 has 
one processor module and 
512 MB of RAM (but no disk) 
and costs $400,000. The ba­
sic system is rated at 3.8 
GFLOPS, although floating­
point calculations don 't nor­
mally figure into the type of 
work this system does. The 
big box, with up to 64 proces­
sors and 16 GB of RAM, 
costs about $4 million. 

The CS6400 can be expanded with additional processors 
and storage. 
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an example of an MPP system. Writi ng an MPP appli­
The downside to MPP is that it makes cation also requires that 

programming difficult, because it breaks yo u be aware of a pro­
memory into small separate spaces. With­ gram's memory organi­
out any globally shared memory space, zation. Wherever it's nec­
running (and writing) an application that essary, you have to insert 
requires a large amou nt of RAM (in com­ message-passing com­
parison to local memory) can be difficult. mand s into the program 
Data synchronization among widely dis­ code. Besides complicat­
tributed tasks also becomes difficult, par­ ing the program design, 
ticularly if a message mu st make many such commands can create 
hops to the target processor's memory. hardware dependencies in 

IBM: THE BLUE FLASH 


D
espite the difficulties involved the port is ready. This scheme 
in implementing MPP systems, reduces traffic on the system net­
IBM took up the challenge and work. 

built one. Called the RS/6000 An SP2 system network con­
Scalable Powerparallel System sists of two types of components: 
(SP2 for short), it consists main­ nodes and switchboards. On the 
ly of parts found in RS/6000 switchboard are 16 switch chips 
workstations. and corresponding shadow-switch 

The SP2 starts with two nodes, chips for fault recovery, for a total 
expandable to 512. A node con­ of 32 chips. Each chip has eight 
sists of a Power2 processor, an input and eight output ports, a 
optional leve~2 cache, some RAM data queue, and an unbuffered 
(ranging from 64 MB to 2 GB), crossbar. Pairs of chips (one han­
several Micro Channel slots, an dling input, one handling output) 
Ethernet connection, and hard are wired to construct a four-way 
disk storage. In August 1995, to four-way crossbar, which im­
IBM boosted the processor clock plements a 16-port bidirectional 
speed from 66 MHz to 77 MHz. multistage interconnect ion net­

Total system RAM starts at work, as shown in the figure "The 
128 MB and is expandable to 1 SP2 Frame. " 
TB , while on-line disk storage Nodes connect to one side of 
starts at 2 GB and is expandable the switchboard, while the op­
to a hefty 9 TB. For 1/0, the SP2 posite side connects to other 
supports a variety of high-speed switchboards. This setup achieves 
connections, including fast-and­ linear scalability, because prop­
wide SCSl-2, 10-Mbps Ethernet, erly connected switchboards re­
FOOi, Token Ring, ATM, and High duce the numbef of hops be­
Performance Parallel Interface tween widely scattered nodes. 
(HIPPI). Systems with more than 80 

One problem plaguing MPP de­ nodes require intermediate 
signs is the time delays that re­ switchboards to handle the in­
sult when data migrates from one terconnection among the nodes, 
processor to a distant one. This as shown In the figure "A 128­
makes synchron izing data or Node SP2 System. " 
tasks difficult. Nevertheless, In such large 

IBM has minimized this prob­ systems, th is multistage inter­
lem by the use of a unique switch connection arrangement means 
that acts like a smart network that a data write to another pro­
switch. It routes data packets cessor takes about four hops. 

A128-node IBM SP2 supercomputer system has eight frames and four 
intermediate switchboards. The frames and switchboards are all connected 
by abidirectional mesh. 

frames, so the SP2 supports a 
company's existing installation 
while consolidating information. 

A basic SP2 system, with two 
nodes, 128 MB of RAM , and 2 
GB of disk storage, will cost you 
$138,000. Additional 77-MHZ 
nodes cost $51,300 a pop. 

onto a network leg with the target 
system rather than broadcast­
ing the packets over the entire 
network. The SP2 switch uses a 
data packet's routing information 
to locate the target node's port 
and sends it Immediately if the 
port is idle. If the port is busy, 
the packet stays blocked until 

This consistent hop count, what­
ever the system's size, reduces 
synchronization problems and 
simplifies programming. It also 
provides multiple pathways be­
tween any two nodes, which re­
duces packet traffic and ensures 
a level of fault recovery. 

The SP2 runs AIX with MPP ex­

tensiohs, so applications written 
for RS/6000 workstations run on 
the SP2. This provides a conve­
nient migration path from work­
station to supercomputer as pro­
cessing demands grow. IBM also 
has ways to tie in AS/400 su­
perminicomputers and 370 main­
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DELL LATITUDE 	 DELL LATITUDE''' LX 4100D * S99 More for 2nd NiMH Battery 
lOOMHz INTELOX4"' PROCESSOR 

With Superior Battery Life 
Dependable Notebooks 

• 10.4" Dual Scan Color Display 

* Upgrade to an Active Matrix 
Color Display for only S300 more 

Designed for • 8MB RAM (24MB Max RAM) 

* 128KB L2 Cache::::~•33..... ., .. ill! 
::::=1 	 • 420MB Upgradeable Hard .........-­..........111 .1;1 Drive (810MB Maxi 
Microsoft··' • 32-bit Local-bus Video, 
Windows95 lMB Video RAM 

(Slides into floppy drive to 

achieve extended battery lifeI 


• 2Type 11/1 Type Ill PCMCIA Slots 
• 	Preloaded Communications 

Software 
High Performance• 6.2 Pounds 

• 1Year Warranty' 100MHz Latitude LX
* Add a 28.8 modem for 5259 more 
Business Lease :$70/Mo. 
Order Code #800020 $1899 

PERFECT FORYOUR 

WORK HABITS. EVEN BETTER 

FOR YOUR SPENDING ONES. 


In these days of "do more with less:· 
we offer a notebook that actually 
makes it possible. The Dell Latitude 
LX notebook. 

For just $1899, the Dell Latitude LX 
notebook gives you all the features 
of a high-priced notebook. Such as a 
lOOMHz processor, 
BMB RAM,a 420MB 
hard drive, and a 
large 10.4" STN 
color display.Or get onlys300more 
the brilliance of an active matrix color 
display for only $300 more. You can 
even get seven hours6 of battery life 
by sliding an optional second battery 
into the floppy drive. 

Call us today to order the Dell 
Latitude LX. And get a lot of notebook 
for a I ittle budget. 

limi;Mi;llf!i!I 
800-727-4660 
In Canada~ call 800-668-3021 
Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-5pm CT • http://www.us.dell.com/ 

IKeycode #01077 j 

Pricing is not discountable. 6ln Cross-Country'" tests conducted by VeriTest, inc., a leading independent test lab, the Dell latitude lX 4100D lasted 3 hours 39 minutes with one battery, 7 hours 36 minutes with two batteries. 
That's lA to New York. no problem. The VeriTest Cross-Country v2.0 test simulates typical executive use of Microsoft Office®applications in Microsoft Windows®v3.11 during an airplane flight. Power management was enabled 
and BMB of RAM was installed. VeriTest, inc. is located in Santa Monica. CA. tfor a complete copy of our Guarantees or limited Warranties. please write Dell USA l.P .. 2214 W. Braker lane, Building 3. Austin, TX 78758. 
OBusiness leasing arranged by Leasing Group, Inc. Prices and specifications valid in the U.S. only and subject to change without notice. Microsoft, Windows and the Windows logo are registered trademarks of Microsoft 
Corporation. The Intel In side logo is a registered trademark and lntelDX4 is a trademark of Intel Corporation. ©1995 Dell Computer Co rporation. All rights reserved. 

http:http://www.us.dell.com






It was adark and snowy night. The extended Heifer family cruises 
on, headed for an exciting holiday ski destination. 

Suddenly, they encounter a roadblock in the middle of nowhere. Just as they were 
about to despair, the Heifers notice ari i]1idescen.t glow on the horizon: What could it 
be? It looks surreal ... but sort of warm and inviting. They decide to investigate. 

The glow is coming from aGateway 2000®computer in the front window of the 
mysteriously deserted Mt. Bovine Ski Lodge. The family rushes inside to begin the 
incredible computing adventure ... 

Members ofthe Heifer family include: 
Marge Heife.r- an agricultural scientist 

, . ' , I , , , 

Mit~h Heifer ...:;_;Marge's husband who has .\ill aversi0n to bfow-hards 
·Bessie Heifer:_ Marge and Mitch's macabre daughter 
Billy Heifer - their son, who is spooked by his sister Bessie's obsession with ravens 
"Uncle'' George - assigned to the Heifer family by the South Dakota Witness 



~: .frote~tion Pr,ogram (SDWPP) after he turned state's €v idence in South Dakota's 
·	biggest case of dairy fraud 
Wally Heifer - George's bodyguard who suffers froman inexplicable fear of cows 
Buffy and Bernice Heifer - twins, Heifer cousins who are tagging along on the 

family holiday 
Roger Heifer- family know-it-all and ski expert 

"Holycow," shouts Uncle George. "It's a Gateway 2000 Family PC'" multimedia 
system!" Thus begins the Tale ofMt. Bovine ... 





"Wally, I'm happy as all get-out with this Gateway computer. Go out there 
and ski with your family. Anyway, there's no one here to recognize me," says Uncle 
George, busy at the keyboard the next morning. "And Wally ... quit whining about 
cows. I'm telling you, it's gotta be a theme resort, man. Just because it's called Mt. 
Bovine doesn't mean there's an Abominable Snow Cow herd out there." But 
George can't convince him. So Wally stays in with George, who is totally entranced 
by the Gateway 2000® PS-100 Family PC' multimedia system standard with 
MPEG technology, and priced at only $2,149 - an unbeatable value! 

New MPEG Technology For Movie-Quality Video 
All Gateway 2000 Family PC multimedia systems now come standard with new 

MPEG (Motion Picture Experts Group) data compression technology for movie-like 
video performance. MPEG gives you incomparable full-screen, full-motion video 
right from your CD-ROM drive! Combined with the video scaler on all Gateway 
graphics cards (standard on our Family PC systems), moving pictures from all your 
MPEG multimedia applications will be smoother - no herky-jerky moving images 
here! And it won't be long until all your favorite flicks will be available on CD. 

"Wally, get a load of this! In Gateway's Generations II software collection is 
Masters®Golf," exclaims George. "Check out all this live-action video and 
interviews with cool pros like BobbyJones. I can't believe the video. It's just like 
being there! And Wally, I called the friendly folks at Gateway, and they say there 
are more MPEG-ready applications coming soon!" 

850MB Hard Drives Minimum On All Gateway PCs 
Get the hard drive space you 'll need to store today's and tomorrow's intensive 

software applications. Gateway 2000 introduces a new minimum standard - hard 
drives from 850MB to 2GB on all Gateway desktop PCs! Even with all the 
incredible pre-installed software on your Gatewaysystem, you 'll know that you still 
have plenty of room to go. These hard drives support DMA Mode 1or 2, providing 
you with the best performance for multitasking environments like Windows®95. 

George can't believe his good fortune in discovering the Gateway PS-100 Family 
PC system complete with MPEG technology. M.eanwhile on Udder Trails, Buffy · 
and Bernice think it's just plain rude for Uncle George and Wally to be so antisocial. 



Inseparable as always, the twins Buffy and Bernice head out to the moguls on 
Cud Pass. "I can't believe George and Wally are at that computer already this 
morning," pouts Bernice. "They are so ... hey Buffy, where is that incredibly cool 
music coming from? No way! Buff, that computer is pumping out those tunes!" So 
the twins spend their day with the Gateway 2000®Holiday XL system, while Mt. 
Bovine's entertainment, Disco Santa, lip synchs along to the high-fidelity sound. 

Stereo Speaker Sound For The Audiophile At Heart 
You'll be in awe when you hear the amazing stereo sound of Gateway's Altecni 

Lansing ACS-40 speakers now standard on all Gateway Family PC"' multimedia 
systems! Exclusively from Gateway 2000, these high-quality speakers are a step 
above any other standard speaker set in the industry. 

Add our Altec Lansing ACS-250 subwoofer for only $75. Your speaker system will 
pump out an additional 40 watts of thumping bass on all your software applications 
and music CDs with this heart-pounding subwoofer. 

Experience the full-bodied sound of a home stereo system with Altec Lansing 
ACS-400 speakers. These 1-foot-tall tower speakers include the ACS-250 subwoofer 
and Dolby®Pro-Logic Surround Sound for the epitome of stereo sound on all your 
multimedia applications and music CDs. The ACS-400s are available exclusively 
.through Gateway 2000 as an upgrade from theACS-40 speakers for just $120. 

6X EIDE CD-ROM Drive For Super-Fast Performance 
Be ready for tomorrow's technology with this lightning-fast 6X CD-ROM drive. 

It's the fastest EIDE CD-ROM found anywhere with 900KB/second data transfer rate 
and 214ms average access time. Combine.the 6X CD-ROM with any Gateway 



graphics accelerator standard on our Family PC systems, and you'll get full-motion 
video and be setfor video scalingapplications including MPEG and videoconferencing. · 

"Bernice, I'm just blown away by the stereo sound of Gateway's Holiday XL 
speakers!" exclaims Buffy. "And I can't believe how cool and helpful those Gateway _ 
tech support people were today. Boy, I wish we knew that much about computers! 
Check out this Music Central"' 96 software application running on our really fast 6X 
CD-ROM." Meanwhile, back on Bull Run, Marge is anxious to try the business appli­
cations on one of those Gateway 2000 PCs, known for their high quality and value. 



On abreak from Bull Run, Marge and the kids, Billy and Bessie, are thrilled 
to find aGateway PS-120 Family PC"' multimedia system. And Marge sees visions 
of the perfect holiday ahead with all the software applications available from Gateway. 

Microsoft Windows 95 At Your Service 
All Gateway 2000®PCs include Microsoft®Windows®95 and are optimized to take 

full advantage of this new operating system! You'll be prepared to weather all the 
computing storms of tomorrow with the powerful 32-bit platform of Windows 95. 

Gateway's New Generations II Software Collection 
You'll get 45 of the newest, most popular software programs in the world with 

Gateway's new Generations II software collection, pre-installed on all Gateway Family 



PC multimedia systems. Most Generations II programs are optimized for Windows 
95, bringing new life to your multimedia software. And don 't forget to ask about 
Gateway's Ultimate Software Bundle- unrivaled in the world of software bundles! 

Takill' Care Of Business With MS Office 95, Professional Edition 
Gateway's Holiday XL configuration, and our P5-100, P5-120, and P5-133 

Professional systems all include Microsoft Office 95, Professional Edition, with 
32-bit versions of MS Word, Excel, PowerPoint®presentation graphics program, 
Schedule+, Access database and Bookshelf®'95. These feature-rich applications 
provide innovative tools and resources to take advantage of Windows 95, for the 
ultimate computing perfommnce. 

"Mom, dig this!" exclaims Billy, experiencing the full multimedia fun of NHL® 
Hockey '95, available in the Gateway Sports Pack. Marge smiles, but can hardly wait 
to explore MS Office 95. While back on Herding Road, Mitch is sick ofRoger's free-
advice, King-Of-The-Hill attitude .. . looks around and ... "Whoa, what the heck's 
going on at Mt. Bovine? Marge? .. . kids? Hey Rog, I'll be right back, buddy." 





"Know-it-all, big ski expert Roger," mutters Mitch as he enters the warm 
glow of Mt. Bovine lodge, "I've been itching to get in here with these.computers . 
for days anyway!" With that, Mitch stumbles into Mt. Bovine and almost lands 
right on a Gateway 2000® PS-120 Family PCThl multimedia system where he 
discovers a whole new world on the information superhighway! 

Introducing The Gateway 2000 Information Highway CD 
When you get aGateway 2000 PC with fax/modem, your universe.erupts with

• 
more information and communication capabilities at your fingertips than you ever 
thought possible! And we'll include our own Gateway 2000 Information Highway 
CD to make navigation around this new universe easy. The Information Highway 
CD features acool user intedace with point-and-click icons that lead you through 
tri·al memberships to CompuServe~ Prodigy~ America Online~ and Reuters 
Money Network online services. You'll also get GNN (Global.Netwotk 
Navigator®) for<easy Internet browsing and FaxWorks"' communication software 
on the Information Highway CD. 

Explore the entertainment world, access live chat lines and meet people from all 
over the globe, or converse with old friends and family! Reference early releases 
of publications.such as USA Today, People and BusinessWeek. And get hooked 
into UseNet groups where people sharing common interests meet on!ine for world~:. 

~ide conversations and to exchange information. Access areas where you can · 
download a mmion files of all types -free of charge! And for the world's most 
expert online technical support assistance, you can contact the Gateway 2000 BBS. 

~ 'I;o get an edge on Roger, Mitch enters the ESPN site and talks to ski pros about 
'•· altthe latest slalom tips. But.he's sidetracked and finds evidence that,Uncle . 

• G~~rge donated his dairy heist money to the research of high-nutrition mi1k 
; ~ production. "Oh, just"f'ait till I tell Marge! She's been wondering who gave her 

. thal an~nym?us grant mone~! And n?w that I'm online, t,here's nothin' stopping 
me frbm faking over as family know-it-all. See ya' Rog! 1~ ~ · ."1.Meanwhile Roger readies himself for Holstein Hill, Mt. Boy,ine's most trr;ach­

!;;. c:~~is, do~Iihill,,.~iope...~e p()ises, glances arnunqto mak~ sure ~veryq~e's !06king 
·· 	 ·and:·· "Bey! Where did they all go?! What are they domg? How could those 

Gateway computers possibly be more entertaining or informative than me? I'd 
better head back to Mt. Bovine to check out my competition!" 



"Hey Heifers! The roads are open. Let's go!" But Roger stops-in .•- . 
.~r ~ ~ ,; 

awe at the sight of the whole He.ifer fa~ily happily wmputing·on,__Gateway 2000® _,, ..,~,:~~..:, 
P~s. "~oly cow! You must be jokingF'. faµ,ghs George. "This is·the coolest holi.da)i' t ·" "· . 

this family's ever had! There's somethmg for everyone here. Plus, Gateway gives • ' 

you all the resources and technology to make initial start up, daily maintenance, 

and upgrading for the future easy. Boy, does that ever add to the overall value of a 

computer! And Gateway 2000 even has a 90-Days No Payment Program." 

Value-Packed Pentium-Processor PCs For Today And Tomorrow 

Nearly all Gateway 2000 PCs include the Intel®Pentium®processor. All your 
applications will run better and faster with the extra oomph of this processor, and 
you'll be prepared to handle the new applications of the future! 
Gateway 2000: Making Computing Easy For Everyone 

Microsoft®'s new operating system makes working on your computer easier 
than ever. And all Gateway 2000 keyboards are designed with three keys specifi­
cally for Windows®95. The included MS IntelliType and IntelliPoint software 
will turn your keyboard and mouse into powerful, personalized computing tools. 



-~ Gateway PCs are l00% Windows 95 Plug and Play compatible. Plug and 
~0~::s-;; ·Pla;automatically'recognizes aud configures any new exp~~sion .hard\Vafe· 
···' 	 · ~:~,';.. installed in your PC, making upgrading your system ~asier than ever. · 

.{if;,, 	 I You 'll get all the resources you need, from Gateway's Quick Setup poster to 
· 	 our Information Highway CD, to award-winning toll-free technical support for 

quick, expert technical assistance. All Gateway PCs are built to order, so we'll 
custom-configure a computer to your exact specifications. And be sure to ask 
about our outstanding line of Gateway Solo,.,,, portable PCs. 

"Hey gang, we've gotta come back next year and b1ing the whole Heifer herd!" 
exclaims Roger, now aGateway believer. "Just think of all the incredible stuff 
Gateway 2000 will have then. Mt. Bovine mies! Where do we make reservations?" 



• PCI Enhanc dIDE Interface 
• 64-Bit PCI Graphics Accelerator 

w/2MBDRAM 
• 4X EIDE CD-ROM 
• 16-Bit Gateway Sound Card 
• Altec Lansing AC,S-40 Spejikev.S 
• TelePath 28.8 Fax/Modem 

Communication Center 
• Gateway Informatim;i Highway CD 
• 3.5" Diskette DFive 
• 15" .28dp Crysta!Scan Color Monitor 
• 7-Bay De.sktop Case 
• 104• Keyboard &MS Mouse 2.0 
• MS Windows 95 
• a GeneratioJJS II Soft.ware Collection 
• Gateway Gold SerVice & Support 

$2149 

• Microsoft®Encarta®96 • MS 
Cinemania®'96 •MS Julia Child: Home 

' Cooking with Master Chefs • MS Bob,T" 
for Gateway 2000 • MS Works 95 •MS 
Publisher 95 • MS Money 4.0 • MS Golf 
•MS Music Central"' 96 •MS CD Sampler 
•MS Entertainment Packs l-4 (3 1fun 
games!) • Cash GrafHome Office Plus"' • 
Mayo Clinic®Family Health Book • 
Mediamatics Arcade"' MPEG Player• The 

PS~75 FAMILY PC 
• Intel® 75MHz Pentium®Processor 
• 8MB EDO Performance DRAM 

• intel QOMl;Iz Pentium Processor 
• 8MB EDO Performance DRAM 

• 	 850MB !Oms DMA Mode 1EIDE 
Hard Drive 

• 	 PCI Enhanced IDE Interface 
• 	 64-Bit PCI Graphics Accelerator 

w/lMBDRAM 
• 	 4X EIDE CD-ROM 
• 	 16-Bit Gateway Sound Card 
• 	 Altec"' Lansing ACS-40 Speakers 
• 	 TelePath®14.4 Fax/Modem 

Communication Center 
• 	 Gateway Information Highway CD 
• 	 3.5" Diskette Drive 
• 	 14" .28dp CrystalScan®Color Monitor 
• 	 7-Bay Desktop Case 
• 	 104• Keyboard & MS Mouse 2.0 
• Microsoft®Windows®95 
• • Generations II Software Collection 
• 	 Gateway Gold"' Service & Support 

$1799 

PS-120 FAMILY PC 
• 	 Intel I20MHz Penti um Processor 
• 	 8MB EDO Performance DRAM 
• 	 1.62GB 9ms DMA Mode 2 EIDE 

Hard Drive 
• 	 PC! Enhanced IDE Interface 
• 	 64-Bit PCI Graphics Accelerator 

w/2MBDRAM 
• 	 6X EIDE CD-ROM 
• 	 16-Bit Gateway Sound Card 
• 	 Altec Lansing ACS-40 Speakers 
• 	 TelePath 28.8 Fax/Modem 

Communication Center 
• 	 Gateway Information Highway CD 
• 	 3.5" Diskette Drive 
• 	 15" .26dp Vivitron"' Color Monitor 
• 	 7-Bay De~ktop Case 
• 	 104• Keyboard &,MS Mouse 2.0 
• MS Windows 95 
• • Genera'tions II Software Collection 
• 	 Gateway Gold Service & Support 

$2499 

Gateway 2000 
Manufacturing, Nonh 
Sioux qty, Soutli Dakota, 
is SO 9002 cenified. 

• 1GB10msDMAModelEIDE 
Hard Drive 

Masters®: Interactive Journey Through Its 60­
Year History, for MPEG 

*MS Office 95, Professional Edition includes 

Word, Excel, PowerPoint® presentption 


' 
and Bookshelf® '95. 

r 


graphics program, Schedule+, Access database 



Gateway 2000 Family PC Systems · 
HOLIDAY XL 

I Intel J33MHz Pentium P(om o 

I J6MB EDO Performance!ORAM:- . 

I 256K Pipelined Burst Cache 

I 1.62GB 9ms OMA Mode 2 EIDE ' 


Hard Drive 
I PC! Enhanced IDE Interface 
I l\~trox® MGA "' 2MB WRAM 

Graphics Accelerator 
• 6X:"EIDE CD-ROM Drive 
I 16-Bit Ensoniq® Wavetable 

Sound Card 
I AltecLansing ACS-40 Speakers 

w/ A CS-250 Sub woofer 
I TelePath 28.8 Fax/Modem 

Communication Center 
I Gateway Information HighwayCD 
I 3.5"Diskette Drive 
I 17" .28dp CrystalScan Color Monitor 
I 12-BayTower Case 
I 104• Keyboard 8i. MS Mouse 2.0 
I MS Windows 95 
I MS Office 95, Professional Edition* 
I a Generations II Software Collection 
I Gateway Gold Premium ervicef 

$3499 

Service When You Need It 
I 	 Toll-Free Technical Support 24 

Hours A Day, 7 Days AWeek 
I 	 Pree Software Technical Support 

for all Gateway-provided operating 
systems & applications (includes 
Windows 95 Support) 

I 	 Industry-Leading Response Times 
For Toll-Free Support 

I I-Year On-Site Service Agreement** 
I Next Business Day Response On-Site 

Serviceft 

Gateway Ultimate Software Bundle 
Ca/l 1oday and ask how you can.get /)oth 

Generations II S1~f1ware Collection and ~ 

Miqrosoft Office 95, PffJfessirmal Edition*pre­
'• lmtdlled on miy Gatell'ay 20004esk1op PC.

}. 	 ,..... ,. . ' 
a/611g ~Rith a gamingpad·-all fur ail 

• unbeatablevalue! 

flnc/udes priorily access to technical 

experts and ex1e11ds 011 -site service -.v"'!~~ 


agreement to 1hree years Iota/. 


I Extended On-Site Service Hou s 
(6a.m.-10p.m. Monday-F1iday, 
8a.m.-5p.m. Saturday8J 

I Scheduled On-Si te Service 
(2-hour aRpoin,ment windo.v;)__, 

I 3-YearPartsOnlyLimitedW • 
. , Express Replacemenr Parts Del' ~·..,=-__.,. 
I Club Gateway"' Membership , • 
I GW2k'": Gateway M§ ine • 
I Gateway Bltlletin Board-'(BBS) Service 
I Automated FaxBack Service 
f f Pending parts delivery for most locations, and 
when our technicians determine it's necessaty. 
**Call or write us.for afree copy ofour 
warranty or on-site se1vice agreement. 

8 0 0 . 4 2 4 . 1 4 1 3 




PS-133 
I 	 Intel l33MHz Pentium,Processor 
I 	 16MB EDO,Performance DRAM 
I 	 256K Pipelined Burst Cache 
I 	 1.62GB 9ms DMA Mode 2EIDE 

Hard Drive 
I 	 PC! Enhanced IDEJnterface 
I 	 64-Bit PCI Graphics Accelerator 

w/2MBDRAM 
I 	 6X EIDE CD-ROM Drive 
I 	 3.5" Diskette Drive 
I 	 15" .26dp Vivitron Color Monitor 
I 	 7-B ay Desktop Case 
I 	 104+Keyboard & MS Mouse 2.0 
I 	 MS Windows 95 
I 	 MS Office 95, Professional Edition* 
I 	 Gateway Gold Service & Support 

$2799 



Microsoft® Windows·NT 

WorK5tation 3.51 Upgrade 

rr your work demands a powerful opecating 
system, you need MS Windows NT Worksta­
tion. Run your 32-bit applications with cras_h, 
protection and preemptive multitasking, better 
network access, improved security, and the 
capability to handle large data files . Availal) le 
as an upgrade on the PS-1 20 and PS-133 
Professional systems in selected configurat ions 

\ at time of system purchase. $99 

Service Options 
Gateway Gold Premium '"\.. 
• 	 Extended Three-Year On-Site Agreement** 
• 	 Priority 800 Number For Access To 

Technical Experts $99 

Gateway Gold ALa Carte 
• 	 On-Site System Installation 
• 	 On-Site Upgrade/Add-On Installation 
• 	 Hardware and Software Customization/ 

Integration 
Ask your sales represe11tative for details a11d 
prici11g i11formatio11. 

**Ca/I or write us for afree copy of0 1.1/' 

warranty or 011-site agree111e111. 

*MS Office 95, Professional Edition includes 
Word, Excel, PowerPoint®presentation 
graphics program, Schedule+, Access database 
and Bookshelj® '95. 



Gateway 2000 DuoLine"" MasterCardfi card, issued by 
Dial National Bank, DesMoines, Iowa. 
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(jet All The Sights and Sounds of 

Incredible holiday extras from Gateway 2000, all at outstandingvalues. All peripherals 
and software sold only with the purchase of a Gateway system. 

Multimedia 
Audio Multimedia Kits 
Everythingyouneed to add multimedia to a Gateway 2000®PC. Choose a Gateway J 6
CD-quality sound card or an Ensoniq®Soundscape"'l6-bit wavetable sound card. Both a're 
Sound Blaster"' compatible and include two Altec'" Lansing ACS-40 speakers. 

$95 (Gareivay 16-bit sound card and ACS-40 speakers) 
$115 (Ensoniq Soundscape 16-bit ivavetable sound card and ACS-

Multimedia Speaker Upgrades 
Upgrade the speakers in anyGateway multimedia kit by adding the all-new Allee Lansing 
ACS-250 subwoofer to provide up to 40 watts of additional bass. 

$75 (upgradefrom systems which include A/tee ACS-40 speakers) 

The Dolby® Pro-Logic Surround Sound ACS-400 speaker system will make your CD 
audio multimedia applications come alive with theater
with twoAllee LansingACS-400 satellites and ACS-250 subwoofer. 

$120 (upgradefrom systems which include A/tee ACS-40 speakers) 

6X EIDE CD-ROM Drive 
Access your so ft ware applications and documents faster than ever w
EIDE CD-ROM drive from Gateway 2000, givingyou 900KB/se 
transfer rate and 2 I 4ms average access time. Supports multisession 
CDs and XA format, enabling simultaneous audio and data with ad tional 
hardware. 

$100 (upgradef1vm systems with 4X CD-ROM drive) 

4X Three-CD Ghanger 
Enhance the value and usefulness of your PC with the4X three!\CD changer. 

It supports multisession photo CDs and XA fonnat, enabl' 

audio and data with additional hardware. You'll have ocess to three times 

the amount of information of a s D-ROMing! 


$100 (upgradefrom 4X CD-R 

CH FlightStick 
The CH FlightStick is engineered specifically to look and feel like ajet joy 
stick. Features advanced throttle control, contour jet grip with two fire 
buttons and seven-foot cable. $35 

Gateway accepts mostmajor credit ~ cardsand C.0.D. terms, with net 30­
daytenns and leasing options ~ 

NO PAYMENTS
available to qualified commercial 

Ask About Our stomers. Yo1t can also applyfor the "90 Days 

No Payment" 


Program! 
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Software

.1M8+10th Anniversary Software Bundle 
Our special 10th Anni versary byndle includes BioForge;"' Wing Commander® Ill: Heart of theTiger; Magic 
Carpet'" II:The Netherworlds; and a Gate1yay 2000 lOth Anniversary T-shi rt! $49 
(Bio Forge may nor be suitable for younger children.) _____ 

Kid's BackPackrn II "' 
Our new Kid's BackPack II combines learning and fun in a software package specifical ly designed for kids. 
Includes What is a Bellybutton?; The Tales of Peter Rabbit; Ci nderel la, The Original Fairy Tale; Freddi 
Fish'" and the Case o'f tbe Missing Kelp Seeds'": and Pocahontas Reading A:dventure, along with a Gateway 
cow-spotted backpack! $59 
.. Finance Pack 

Get your tinances in order with this new software bundle. Includes Quicken® Deluxe 5; Quicken Financial 
Planner;'" Quicken Family Lawyer;"' QuickenParents' Guide To Money;"' and a coupon to receive 
Turbo Tax® Deluxe upon release at no extra charge. $79 

Starter Pack: The Sequel 
Anew twist on our favorite software bundle! Includes Tuneland;"" Cyberia;" ' SimCity;'" Rand McNally 
TripMaker"'SE; Hometime® Weekend Home Projects; 70 Mi llion Households Phone Book; Consumer 
Survival Kit; and The 7th Guest'~' Also includes 12-CD flip-case holder. $99 
(The 7th Guest may 1wt be suitable for younger children.) 

Sports Pack 
Incl udes Unnecessary Roughness '95;"' Hardball 4;n' FIFA International Soccer, PGA Tour® Golf; 

NHL® Hockey '95; and NASCAR® Racing. Also includes Gravis GamePad'" and 20-disc storage rack. $99 


Flight Pack 
Includes TFX"': Tactical Fighter Experiment; Aces® Over Europe; Max imum Comanche;®Strike 
Commander; Privateer; Wing Commander® Armada; and Warplanes. You also get a joystick and 20-disc 
storage rack. $99 

Communications & Storage 
TelePath®28.8 Fax/Modem Communication Center 
Internal fax/modem, 28,800bps modem, V.34, with 14,400bps fax capability. Sends and rec ves data and 
faxes, and also includes voice mail capabilities. Includes the Gateway Iiiformation Highw yCD giving..you 
trial memberships to CompuServe~ Prodigy~ America Online~ Reut ·Money Network onlin~se ices, and / 
GNN® for easy Internet browsing. $149 (11pg radef1v111TelePath14.4 to ]elf Path 28.8 FdpModem 0) 

. . ... ' 
Colorado Memory Systems®Jumboni 1400 TBU , · ., . 
CMS Jumbo 1400 internal tape backup unit with up to l.36GBcompressed(680MB native) storage ~~pacity 
per tape. Comes with MS Windows® and DOS®software, one tape ana cable. $199 

American Power Conversionrn Back-UPS®"600 
Protect your computer and data with an Uninterruptible Power Supply from American Power Conversion 
(APC), the power protection products leader. $259 

800-424-1413 

' 



More (jateway Way 

Monitors 
Gateway Vivitronrn Color Monitors 
Non-interlaced color monitor using Sony® Tri nitron® tube technology, capable 9f 12 0 x.1024 resolution. 
Gateway IS-Inch Vivitron Color Monitor, .26 dot pitch 
Upgrade from a 14" CrystalScan® monitor to 15" Vivitroq monitor $160 
Upgrade from a 15" CrystalScan monitor to 15" Vivitronmonitor $75 
Gateway CrystalScan Color Monitors 
Non-interlaced color monitor capableof 1280 x I 024 resolution. 
Gateway 15·Inch CrystalScan Color Monitor, .28 dot pitch 
Upgrade from a 14"CrystalScan monitor to 15" CrystalScan monitor $85 
Gateway 17-lnch CrystalScan Color Monitor, .28 dot pitch 
Upgrade from a l 5" CrystalScan monitor to l 7" CrystalScan monitor $265 
(Upgrade prices good only at time of system purchase.) 

N-etworking 
3Com®Ethernet Adapters 
10/100 Base-T PC! Card for CAT 5 Unshielded Twisted Pair $159 
l6-bit Triple Media Card with BNC, AUi and RJ -45 connectors $99 
l 6-bit Card with onlyRJ-45connector $79 
SMC PCI Ethernet Adapter 
32-bit Card with both RJ-45 and BNC connectors $119 

Printers 
Epson®Stylus"' Us Color Ink Jet Printer 
Photo-quali ty printing in color and black-and-white with 720dpi on high.quality glossy paper. Great for 
home use, and is easy to use. $339 . 
Epson Stylus II Color Ink Jet Printer 
Perfect for the small business or home office, provitlin vivid c !Or and crisp black-and-white printing at 
720dpi. Plus, it's quiet and compact. $449 
Hewlett®Packard 51-FS Printer, 
Add professional edge to your outputs with oOOdpi and HP Resolution Enhancement technology. You'll also 
enjoy fast laser printing with this printer's speedy ·ppm engine. $499 
Epson ActionLaser 1400 Printer 
Features ahigh-performance RISC-based. processor optimized to perform operations in fewer clockcycles 
than a standard CISC,$ wen as 600 x 600dpi with edge smoothing technology. $499 
Lexmark™0 tra R 

1Corporate-quality nnter with ~etworking .capabilities. Features a 25MHzRISC processor, 2MB memory, 
true 1200 x l200dpi, and prints 12ppm. $1299 
EpsonActionPdnter 3260 
This letter-quality, dot-matrixprinter printsat 360 x 360dpi with a choice of 10 built-in typefaces and can be 
Ujlgraded to color. $209 

Allprinters include parallel cable. 
Cal/for additional printer options. 

/ 
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95 operatin ' '/ ' 

~ ·• · 1 

Microsoft Office 95 , Professional"Eilition is designed to work specifica ll y with theWindows 95 operating 
system, and includes 32-bit versions of Word, Excel, PowerPoint presentation graphics, Schedule+,Access 
database, and Bookshelf '95. $349 

Service & Support 
Gateway Gold"' Premium service and support is available to all new customers as an upgrade to Gateway 
Gold standard with all Gateway desktop systems. If youare already a Gateway customer and are currently 
wi thin your one-year on-site service agreement, you canupgrade to the Gateway Gold Prem·um service 
option for $99. 

Gateway Gold Premium 
• Extended 3-Year On-Site Agreement 
• Priority 800 Number For Access 

To Techni cal Experts $99 

8 0 0 . 4 2 4 . 1 4 1 3 

Your Holidays· Brighter! 

Software Upgrades · 
Gateway's following special Microsoft®Windows 95®and Office 95 Professional Edition offers are 
available to existing Gateway 2000®customers only as upgrades to DOS®and Windows or MS Office. 

.Microsoft Windows® 95 Upgrade 
Only available to our valued customers, Microsoft" new operatij)g-system 1vill make your system faster and 
easier to use. And you'll get toll-free technical support Ii windows-.95 installation,configuration and 
problem resolution. Order your copy today! $94 (01 'fii,r;kett~s. $104) \· · 

Microsoft Office 95 Professional Upgrade t 

Microsoft Office 95, Professional Edition is designed to work specifi all) with the Window 
system, and includes 32-bit versions of Word, Excel, PowerPoint®prJsentation graphics, Schedule+, Ac is 
database, and Bookshelf® '95. $264 
Windows 95 &Office 95 Professbmal$dition Upgrade 
For an unbeatable combination value get both MS Windows 95 and MS Office 95, Professiona!Edition. 
Microsoft Windows 95 operating system wi ll make your system faster and easier to use. And you'll get toll­
free technical support for Windows 95 installation, configuration, and problem resolution. 

http:windows-.95


Portables 

GATEWAY SOLO"' 

• 	Active Matrix Color Display 
• 	 Intel®Pentium®Processor 
• 	Expandable to 40MB RAM 
• 	256K L2 Pipelined Burst Cache 
• 	 lMB Video RAM 
• 	 Lithium Ion Battery & AC Pack 
• 2 PCMClA Type II or 1Type III Slot 
• 	EZ Pad'" Pointing Device 
• 	Removable Hard Drive 
• 	 3.5" Modular FloppyDrive 
•Integrated 16-Bit Sound with Stereo 

Speakers 
• 	86-Key MS Windows® 95 Keyboard 
• 	Parallel, Serial, VGA, PS/2®& Infrared 

Ports 
• 	 Built-In Mic, Headphone and Line-In. 

Jacks and External Volume Control Dial 
• 	Starti ng at 5.6 Lbs.'~ l 1.8" x 8.8" x2.0" 
• 	 MS Automap®Road Atlas 4.0 

(CD-ROM) &Ascend®persona.I 
information manager (for use with 
Franklin Day Planner®) 

•Microsoft® Windows95** 

• 	 10.2" VGA (640 x480) Display 
• 	75MHz Intel Pentium Processor 
• 	8MBRAM 
• 	 Modular CD-ROM Drive 
• 	540MB Hard D1ive 
•MS Works 95 
• 	Carrying Case 

$3499 
V90DELUXE 

• 	 10.2" VGA (64Q x 480) Disp 
• 	90MHz Intel Pentiuni~rocessor 
• 	8MBAAM ~ 
• 	Modu)a( CD;£5MDrive 
• 	540MB HardDrive ;' 
• 	MS Office 95, Professional Editiont 
• 	Carrying <foe 'f 
$3799 

• 	 10.4"SVGA (800 x60 Display 
• 	 l20MHzIntel Pentium Processor __ 
• 	 16MBRAM -­
• 	Modular CD-ROM Drive 
• 	 l.2GB Hard Dri ve 
• 	28.8 PGMCIA Fax/Modem 
• 	DesJCtop IR Module ~ ~ 
• 	Extra Lithium Toa;.B~¥--.............,... 

• 	MS Office 95. ProfessionalEdition t 
• Deluxe Leather Carrying Case 

$5999 
r.. ·,': . Vl20 
I 10,2" VGA (640 x480) Display 

I l20MHzlntef Pentium Processqr 


' I J6MBRAM 

I Modular CD-ROM Drive 

,. I '720MB Hard Drive 
. I MSWorks95 

• 	 Carrying Case 

'$4299 
S90DELUXE 

I 10.4" SVGA (800 x600) Display 

. I 90MHz Intel Pentium Processor 

I 16MBRAM 


. I Modular CD-ROM Drive 

I l.2GB Hard Drive 

I MS Office 95, Professional Editiont 

I Carrying Case 


$4799 
*5.6-pound c011figurarion 

includes: 540MB Hard 

Drive, SVGA Active 

Matrix ColorDisplay and 

Option Bay Cover. 
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• 10.4"SVGA DSTN Color Display 
• Intel 486 DX4-100 P~ocessor 
I 4.2 Lbs., 10" x8" x 1.6" 
• [MB Video RAM 
• NiMH Battery & AC Pack 
• 2 PCMCIA Type Il or 1Type III Slot
• EZ Point"' Integrated Pointer 
I ~emovable Hard Drive 
m'thoice ofDesktop IR Module or 

External Floppy Drive 
I 78-Key Keyboard 
I Parallel, Serial,VGA & PS/2 Ports 

'/ I Ascend personal information manager 
(f~r use with Franklin Day Planner) 

I Microsoft Windows 95** 

DX4-IOO 
I 8MB RAM (expandable to 24MB) 
I 340MB Hard Drive 
I 256K L2 Cache 
I External Floppy Drive 
•MS Works 95 

$2599 

DX4-100 DELUXE 
I 16MB RAM 
I 540MB Hard Drive 
I 256K L2 Cache 
I External Floppy Drive 
I MS Office 95, Professional Edition t 

$3099 
1 MS Office 95, Professional Edition includes 
Word, Excel, PowerPoint®presentation 
graphics program, Schedule+, Access database 
and Bookshelj® '95 . 

**MS-DOS® 6.22 and MS Windows for 
Workg1Vups 3. 11 available upon request. 

DX4-100 BEST BUY 

I 24MBRAM 
I 720MB Hard Drive 

-• 256K L2 Cache 
I 2 NiMH or I Lithium Ion Battery 
I TelePath®14.4 XJACK®Fax/Modem 
• DesktopIR Module 
I External Floppy Drive 
I MS Office 95, Professional Editiont 
I Liberty Leather Carrying Case 

$3599 

I Panasonic®KXL-D720 External 
CD-ROM Drive $299 

I PCMCIA 14.4 XJACK Senqmeceive 
Fax/Modem $159 • ' 

I 28.8 PCMCIA Fax/Modem $299 
I PCMCIA Network Adapters 

3COM®Twisted Pair Ethernet $129 
3COM Coaxial Ethernet $159 
IBM®Token Ring $399 

I Extra Solo Lithium Ion Batt~~ $200 . 
I Extra Liberty NiMH Battery , 9 
I Extra Liberty Lithium Ion Bjittery $19.9 
I Desktoj)'IR Module $11 f ::t ' 

I Call for additional memory a dhard' 
dri ve options. . 

SERVICE & WARRANTY 
I Call for service and warranty options. 

~-~~=~aed·---iii!! for 

::·--= : . :~:i!! 

===~· Microsoft 
Windows95 

~ 
~M~~~~!I 
fill.O~. ~ 

I Lifetime portable-specific toll-free 
support 24 hours a day, 7 days a week. 

I One-year limited wammty standard. 
(For afree copy, call or write.) 

• Three-year limited warranty option. $100 
.-NO PAYMENTS 

Ask About Our 

"90 Davs 


No Payment" 

Program! 


Augl.>Sll995 
Gale101ayUbllffyOX·lllOO 



All members ofthe cast are Gateway employees or their family members. Wishing you a vet)' meny holiday 
season are: Marge (Michelle from Sales); the twinsBemice a11d Buffy (Katie from Creative Services and 
her twin sister Mollie), Uncle George (Wesfrom lnfor111ation Systems), Roger (Dave from Marketing), Mitch 
(Ed from Technical Support), Wally (Daxfro111 Portables Technical Support), Bessie (Ed's daughter Mandi), 
and Billy (Ed 's son Quinn, who couldn't be dragged awayfro111 NHL® Hockey '95 for this photo). 
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your applications. However, most super­
computer vendors have safeguarded ap­
plications portability by adopting either 
a public-domain message-passing mech­
anism, known as Parallel Virtual Machine 
(PVM), or a developing standard, called 
Message Passing Interface (MPI), to im­
plement the message-passing mechanism. 

How to overcome the diffi culties of 
SMP and MPP? The last parallel archi ­
tecture, scalable parallel processing (SPP), 
is a hybrid of both, using a two- tier mem­
ory hierarchy to achieve scalability. The 
firs t memory tier consists of a node that 
is essentially an SMP system, complete 
with multiple processors and their glob­
ally shared memory. 

You build larger SPP systems by inter­
connecting two or more nodes via the sec­
ond memory tier so that this tier appears 
logicall y as one global shared-memory 
space to the nodes . The two-tier memory 
reduces bus traffic, since only updates to 
keep memory coherent among the nodes 
occur. SPP thus offers the easy-to-pro­
gram SMP programming model while pro­
viding scalability similar to that of an MPP 
design. The Convex Exemplar is an ex­
ample of an SPP machine. 

Superapps 
Because they use works tation OSes and 
common RISC processors, the new breed 

of supercompu ters inherits a stable of 
ready-made workstation applications. The 
SMP architecture that's typical in most 
systems confers an advantage as well. The 
globally shared memory lets appropriate­
ly modified applications work wi th larger 
data arrays or di stribute the work load in 
threads across multiple processors. 

However, some software vendors don't 
want to modify their existing commercial 
applications for fear of introducing bugs 
with the rewrite. Also, fu lly supporting 
multiprocessor hardware using threads, or 
writing message-passing code for an MPP 
system, is a daunting task. 

Fortunately, you can fi nd ways around 
these issues, dependi ng on the application 
type. Many supercomputer OSes can par­
tition the machine so that some or all of 
the processors function as stand-alone sys­
tems. A company can then fold its existing 
traditional work fl ow into the computer. 

Some parti tions function in a mainframe 
batch-mode operation, letting users sub­
mit jobs from termi nals or workstations, 
while other partitions use multiple proces­
sors to tackle compute-intensive jobs. Each 
stand-alone partition can run its own copy 
of a mission-critical application, so the sys­
tem can handle multiple users. This an ange­
ment also lets companies consolidate all 
their computing services into one box. 

Lotus Notes is an appl ication in point, 

since large companies use it as a coll abo­
rat ion mechani sm. A typical enterpri se­
level installation might have thousands of 
users, managed by dozens of servers linked 

POWERFUL SECRET IDENTITY 


Large caches, bus snooping, and Interleaved RAM reduce bus traffic In the 
SGI Power Challenge. 

A
lthough Silicon Graphics' first 
claim to fame is as a work­
station vendor whose snazzy 

boxes serve up rich graphics and 
make scientific visualization pop­
ular, within the last two years the 
company has been making for­
ays into supercomputer territory. 
Arrays of its own 90-MHz Mips 
R8000 RISC processors provide 
ample processing power for its 
Power Challenge supercomputer. 

The Power Challenge has an 
SMP design. The basic system 
contains two processors and is 
expandable to a maximum of six 
or 18 processors, depending on 
the size of the chassis you pur­
chase. Each processor can have 
4 MB of cache memory, which re­
duces competition for the system 
bus. The bus hardware performs 
its own bus snooping to maintain 
cache coherency. 

The RAM bus is 576 bits wide, 
enough to support one-, two-, four-, 

or eight-way memory in­
terleaving. The wide bus 
and memory interleaving 
provide full bus band· 
width for fast page-mode 
accesses. System RAM 
starts at 64 MB and ls 
expandable to 16 GB. 

1/0 support includes 
the VME64 bus with five 
or more slots, fast and 
wide SCSl-2, and Ether­
net. FOOi, Ethernet, and 
High Performance Paral· 
lel Interface (HIPPI) are 
available via expansion 
cards. On-line storage ca­
pacities range from a minimum 
of 2 GB up to 3 TB. 

You can boost the processing 
power by joining several Power 
Challenge systems together via 
network links. The downside? The 
SMP model breaks down for this 
arrangement. Instead, you must 
use the MPP distributed memory 

model for programming, using 
message-passing to relay memory 
accesses to the other systems. 

The Power Challenge runs the 
company's own workstation OS, 
lrix 6, and can draw on Its horde 
of visualization software. The Pow­

er Challenge system comes In a 
broad array of configurations. A 
basic Power Challenge Lsystem 
comes with two processors 
(upgradable to six), 64 MB of 
RAM, and a 2-GB hard drive and 
costs $102,800. 
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Microsoft 
Office 

.... .. ?.:llll'''"" '" 

ABC 

USE ABC GRAPHICS SUITE " WITH YOUR MICROSOFT®OFFICE" SO 

YOU AND YOUR DOCUMENTS WILL BE MORE IMPRESSIVE THAN E V ER. 

Designed fo r use in the "drag and drop" environment of Windows®95, ABC Graphics Suite is the perfect graphics 

extension to Microsoft O ffice 95. It arms you with market-proven, award-winn ing applications for diagramming, image 

editing, drawing, 30 text and g raphics and media management of over 30,000 c lipa rt images. You'll get the new "6.0" 

versions of ABC FlowCharter~ Picture Publisher ~ Micrografx Designer7 and the revolutionary ABC Media Manager" plus 

Instant 30~ F or only $149.95". it's one of the most cost-effective ways to improve your business. 

[::;; 
.;;""' 
Microsoft 
\'iln<lows'95 

Microsoft' 

OFFICE 
Compatible 

Only $149.95* Call 1-800-376-511 9 for a free" 
30-day trial CD, for more information or 

'Upgrade price for o wners of Micrografx 

or competitive g raphics software and/or 
 to use our automated fax back system. 
Microsoft Office 95. E.R.P for firs t tim e 
buyers is $299.95. M IC ROGR AFX' http://www.micrografx.com 

In C anada. call 1 -8 00·360·8 4 6 '1. . Can adian E .R .P S t 99 ' "T here Is a $9 95 c harge for sh ,pp•n g and ~1 and i1ng . C! 1995 /;·11crografx. Inc A ll righ ts reserve d . All prod uct n a mes are tra.dernarks of their respect•ve compan ies 

Circle 103 on Inquiry Card (RESELLERS: 104). 

http:http://www.micrografx.com


It's his life savings. 

All six years of it. 

It goes into the bank and gets processed 
into the system. 

Along with 123,441 other transactions. 

Will it be handled with the same 
accuracy as amillion-dollar deposit? 

Absolutely. The bank has an account 

with OS/2. 
,__________~ 

] No bank could ever smvive byCan your 
software offering accmacy for "most" of [ do this? their transactions. That's why 20 

of the top 30 banks depend on os12· to run many of 

their computer systems. 

It gives them the reilable, 32-bit foundation they 

need to build a distributed information system. As weU 

as the perfect environment for appilcations that are so 

vital they can't go down for even a second. 

It also lets them bring aU of their 

offices and banking systems together 

on one common platform. 

Virtually every computer 

in the company, from notebooks 

advantage of OS/2 - ensming seamless communications 

throughout the enterprise. 

OS/2 has delivered Crash Protection'" and true 

OS/2 Warp Connect Fullpack is available from IBM for $189 by calling 1800 IBM-3333, ext. EA115. In Canada, please call 1BOO ISM CALL, ext.1290. Reseller prices may vary. TheIBM home page is located at http://www.ibm.com. 
IBM and OS/2 are registered trademarks and Crash Protection, the OS/2 logo and Solutions for asmall planet aretrademarks of International Business Machines Corporation. © 1995 IBMCorp. All rights reserved. 

http:http://www.ibm.com
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rnultitasldng (allowing a wide range of banl< services to 

be processed simultaneously) since 1992. And as more 

companies come to depend on networked environments, 

OS/2's strengths are helping them succeed. 

But banks aren't the only ones who are using it. 

OS/2 (along with its latest release, OS/2 Warp Connect) 

is hard at work every day in insmance companies, fast­

food checkout systems, automated teller machines and 

airline reservations - businesses where downtime due 

lo a computer system error is simply not an option. 

Give us a call at 1 800 IBM-3333, ext. EA1J5, or 

visit our Web site at http://www. software.ibm.com for 

all of the details. We'll provide information that your 

company can really bank on. 

- - ------_ ®___ , 

Solutions for a small planer 

http:software.ibm.com
http://www


across the country or around the world. A 
setup such as this gives a system manager 
nightmares because of the software up­
grades and maintenance problems involved 
in dealing with these widely scattered com­
puters. Furthermore, data synchronization 
among the separate No tes databases is 
problematic. 

However, a properly configured IBM 
SP2 supercomputer can come to the rescue. 
First, you configure the SP2 so that each 
processor operates independently . Next, 
you run nati ve copies of the Notes serv­
er, one per processor, thus creating an ar­
ray of virtual servers. 

This arrangement conso lidates all the 
servers into a single system and eliminates 
maintenance and upgrade hassles. While 
Notes currently limits database access to 
only one server at a time (because all the 
servers draw from the same database fi le), 
synchronization issues disappear. Thi s set­
up also offers mission-critical redundancy: 
Some virtual servers in the system can op­
erate as backup un its, taking charge when 
a failure di sables an active server. 

Another existing job that supercomput­
ers can tack le is handling large volumes 
of information, either for on-line transac­
tion processing (OLTP) or for data mining 
(on-line analytical processing, or OLAP). 
Companies can accumulate gigabytes of 
sales data daily, and supercomputers ware­
house the information for evaluation. How 
large can these data warehouses grow? 
Cray Research has shown a 48-processor 
CS6400 managi ng a 1.6-TB (a terabyte 
equals I million MB) Oracle? database. 

Fortunately, such a setup does not re­
quire modification of the front-end appli­
cation. Instead, the database managing the 
back end routes the queries to individual 
processors. Complex queries that gener­
ate multiple data tables can go out to sev­
eral processors, as long as the results of 
each table do not depend on another table' s 
data. Key to this sort of operation is par­
allel-processing-savvy database software, 
such as Oracle's Oracle? Parallel Server, 
Informix's PDQ Dynamic Server Archi­
tecture, and Sybase's System 10 Nav iga­
tion Server. 

Rob Geller, director of marketing and 
sales systems at MCI, uses an IBM SP2 
system to consolidate the company's de­
mographic and billing data, which used to 
be stored in several mainframes located 
around the U.S. The SP2 has 104 nodes 
and operates on a 3-TB Informix relation­
al database. Geller uses off-the-shelf desk­
top and workstation software, including 
Brio ' s BrioQuery, to mi ne the data. The 
results help MCI refine behavioral models 

THE WORLD'S FASTEST SUPERCOMPUTER (NOW) 

I
n September 1995, the board also has 1 GB of RAM, 2-D planes that build the 


U.S. Department of Ener­ most of which serves as packet-switching mesh. Each 
gy's Accelerated Strategic a file cache for any hard plane consists of Message 

Computing Initiative (ASCI) drives. Routing Components tMRCs), 
awarded a $45 million con­ The system has 7 4 com­ six-ported devices that route 
tract for the development of pute cabinets, each housing signals to adjacent neigh­
a supercomputer capable of 64 nodes (i.e., 32 boards). bors. Neighbors can be on 
sustained 1-TFLOPS pro­ The present setup has 4536 either plane, since addition­
cessing. The TFLOPS system compute nodes (9072 pro­ al MRC connections bind the 
will model the effects of ag­ cessors) and 283 GB of RAM. two planes together. This 
ing on nuclear warheads, 
which are physically com­
plex mechanisms. 

What company won 
the contract? Intel, the 
world 's largest maker of 
commodity parts for 
desktop computers. 

Because 1 TFLOPS 
equals 1000 GFLOPS, 
you can expect any such 
system using current 
technology to be physi­
cally 1000 times larger 
than any of the GFLOPS 
systems that are men­
tioned in this article. And 
the TFLOPS system Is 
big: It occupies 1500 
square feet, uses more 
than 9000 processors, 
and consumes an esti­
mated 400 kW of power. 

The system uses In­
tel's Pentium Pro pro­
cessor. The TFLOPS machine 
has an MPP architecture 
whose basic element is a 
node, each consisting of two 
Pentium Pros. Nodes mount 
on boards that resemble 
desktop motherboards be­
cause of the commodity 
parts used in their construc­
tion, such as the DRAM, PCI 
interface, and 82450 chip 
set. The only nonstandard 
part on the board is the net­
work interface (see below). 

Boards consist of two 
types: Compute boards and 
1/0 boards . Each compute 
board has two nodes-for a 
total of four processors-and 
128 MB of RAM. Additional 
RAM, up to a maximum of 
512 MB, can be added lat­
er. Each 1/0 board has only 
one node, but richer 1/0 func­
tions. It manages several PCI 
buses (and their expansion 
cards), the network traffic, 
and any disk arrays. Each 

The ICF in Intel's TFLOPS machine provides alternate signal paths 
for reliabllity. 

The system's two 1/0 sub­
system cabinets each con­
tain about 25 nodes. One 
node monitors the system's 
health; four manage the 
Ethernet, FDDI, ATM, and 
boot-network connections; 
and 16 to 20 handle the 
RAID arrays. Each cabinet 
has more than 32 PCI slots 
for adding new peripherals. 
Each 1/0 subsystem cabinet 
manages its own 1-TB RAID 
array. All the cabinets are 
arranged to minimize the sig­
nal length in the Intercon­
nection Fabric (ICF), the net­
work that ties the nodes 
together. 

The TFLOPS system ar­
ranges the processors in 
what's known as a 2'-AD 
mesh, as shown in the fig­
ure "The TFLOPS Topology. " 
Nodes connect to one of two 

arrangement provides alter­
nate data paths so that you 
can replace a faulty network 
segment without switching 
the system off. 

Each board's Network In­
terface Component (NIC) mul­
tiplexes all network traffic at 
a low level. The combination 
of NICs and MRCs make up 
the ICF. The ICF does not 
maintain memory coherency: 
That job is up to the OS. 

Different portions of the 
TFLOPS machine run differ­
ent OSes. The compute nodes 
run a Light-Weight Kernel 
(LWK) based on SunMOS 
and the Puma OS. Since 
each compute node runs a 
copy of the kernel, a small 
memory footprint is essen­
tial. The 1/0 nodes run a Sys­
tem V-compatible_ version 
of Unix. 
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Th e 3Com I111pa ct ISDN 
Digital Mode111 delivers 128 Kbps 
for high-speed Intern et access. 

Choosing the right company to 

supply your hardware connection 

to the high-speed world of ISDN 

can really make a difference in 
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that direct marketing and sales efforts. "The 
SP2 has boosted the rate of our analysis 
by an order of magnitude," Geller says . 
"Queries that once took over 2 hours now 
take only a minute. This also lets us ask 
questions that weren' t possible before." 

A supercomputer's capacity lets a com­
pany combine the data-processing needs 
of diverse departments, often with syner­
gistic results. For example, Macklanburg­
Duncan, a manufacturer of building-im­
provement products, uses a Cray CS6400 
Enterprise Server to integrate its customer 
orders and manufac turing and fi nancial 
information. The system keeps track of in­
ventory for 4000 different products and 
helps coordinate shipments to 17,000 cus­
tomers nationwide. 

Prev iously, this data was on separate 
mainframes. According to Michael Mack, 
Macklanburg-Duncan' s manager of tech­
nical services, consolidati ng all these op­
erations on the Cray gives the company a 
fas t response time on orders. "An order 
goes through a series of processes, and if 
thi s process releases the order, the ship­
ping form gets printed immediately . The 
entire operation takes only 30 minutes if an 
order is transmitted electronically," he says. 

Phone orders take a little longer: A cus­
tomer-service consultant enters an order 
on-line and has the option of immediately 
processing it or allowing a periodic batch 
job to perfo rm this task. The company 
warehouses orders so that geographic and 
purchase-activity information can help di­
rect the company's decision-making. "Be­
cause of the Cray's scalabili ty," Mack con­
tinues, "we' ll be able to add other divisions 
or acquisitions without having to purchase 
additional machines. There will be incre-

Convex Computer Corp. 
Richardson, TX 
(214) 4974000 
fax: (214) 4974848 
http://www.convex.com 

Cray Research 
BuslnlfiS Systems DiYlskln 
Beaverton, OR 
(800) 289-2729 
(503) 641-3151 
fax: (503) 520-7724 
CS6400@cray.com 
http://www.cray.com 

IBMCorp. 
Somers, NY 
(800) 426-3333 
http://lscftp.kgn.lbm.com/pps/ 

Slllcon Graphics, Inc. 
Mountain View, CA 
(800) 800-7441 
(415) 960-1980 
fax: (415) 961-0585 
http://www.sgl.com 
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pies. Based on an estimat- around salt structures. InSUPER VISION ed earth model (i.e., a map these areas, the formations 
The new breed of super- of the formations), the data are a jumble af different Jay-

computers can pay for is imaged into a 300- by 400- ers of material displaced by 
themselves in many ways. by 1000-point grid. The imag- the upwelling mass of salt. 

Dr. Dwight Sukup, of Texa- ing information provides data They make suitable traps for 
co's Exploration and Produc- to improve the earth model, hydrocarbons moving through 
tion Technology Division, and then the process is re- the porous strata. Geosci­
uses an SGI Power Challenge peated. It might take several entists can look inside these 
in his work. The system pro- iterations to obtain accept- complicated formations to lo­
cesses seismic data to gen· able results. cate a trap and to predict 
erate 3·D images of how Any formation data avail· whether it contains sufficient 
subsurface formations look. able from wells in the area hydrocarbons to warrant 
These images improve the can Improve the physics of drilling a well. 
accuracy of locating new oil the model. "Often we're do- The SGI Power Challenge 
and gas reserves. Ing exploration work, where that Sukup uses has 14 pro-

Accuracy is the name of there aren't any wells. For cessors and 4 GB of RAM. It 
the game in oil exploration, that, we might estimate for· takes the system weeks or 
where an offshore well in the mation material using data months to process one of his 
Gulf of Mexico can cost up taken from wells over 50 models. However, in an in· 
to $20 million to drill. More miles away,• explains Sukup. dustiy where it takes months 
important, since only one out The Power Challenge works to get a drilling rig into posl· 
of six wells ever finds hydro- on the seismic data, and the tion, accuracy is critical. Plus, 
carbons, "anything that Im- results are fed to a seismic· the SGI system costs less to 
proves the odds so that we interpretation workstation for operate than a vintage su· 
save $20 million at a time is visualization. percomputer. 
worth it," says Sukup. By rotating and viewing Says Sukup: "We used to 

The imaging job begins slices of the 3-D formation have a Cray Y-MP (a 1988­
with the collection of seismic map on the workstations, a era supercomputer) in here 
information over a 50-square- geoscientist can spot poten- that cost several million a 
mile area. Such a survey tial "traps,• or impervious year, because it required its 
costs millions of dollars and layers of strata where hydro- own maintenance staff to op-
takes months to complete. carbons might accumulate. erate. The Power Challenge 
The data consists of roughly This imaging work is espe- just sits there, and we have 
50 million seismic traces, ciaily valuable in evaluating our Unix person check it out 
each made up of 2000 sam- complex geologic regions occasionally." 

me nta l costs to add resources , but the 
CS6400 gives us the abili ty to expand as 
our business grows." 

Tall Buildings to Leap 
While supercomputer vendors such as 
Cray Research and SOI have used inge­
nious techniques to extend SMP's perfor­
mance, this architecture will eventuall y 
reach a performance limit. In the long term, 
li ke it or not, future application des igns 
will have to grapple with MPP systems 
and message-passing schemes. 

Unfortunately, as the description of the 
MPP archi tecture suggests, writing such 
parallel code is not easy. A dearth of de­
velopment tools-not surprisi ng, given 
the relative newness of MPP designs­
aggravates the situation. Debugging is es­
pecially complex, since it's difficult to iso­
late a problem connected to a thread that 
has crashed on a single processor. 

In a scene that's similar to desktop com­
puting, supercomputi ng hardware has out­
paced the software. While writ ing such 
software will take time, the situation is not 
that grim: There' s plenty of work for su­

percomputers to do with the software that's 
currently avail able. 

Superco mputing's transit ion has re­
quired the parallel processes of design sim­
plification and standardization, the use of 
multiple inex pensive components , and 
proper marketing- all similar paths to the 
computer industry as a whole. Supercom­
puters have escaped their ivory-tower pris­
ons to help businesses with such mundane­
but-crucial tasks as rapid order turnaround 
and strategic decisions made with the help 
of data min ing. 

There seems 1.ittle doubt that the lessons 
learned in the stratosphere of computing 
will eventually appear in desktop machines 
that routinely use similar multiple-pro­
cessor architectures. Thus, the fi nal triumph 
of supercomputing may be its assimila­
tion into desktop computers everywhere. • 

Tom Thompson is a BYTE senior technical 
editor at large with a B.S.E.E. degree from 
the University of Memphis. You can reach 
him on AppleLink as "T.THOMPSON" or 
on the Internet or BIX at tom_thompson@ 
bix.com. 
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Ilighest performance PC .~ Se rver. 
Fully X 11 R6 complianL and the 

fastest on the market today.Common Desktop Environment (CDE) . 
Gives you the same look and feel across UNIX 


platformsas endorsedby SUN, HP, IBM. 

Novell. DEC, SGI, TriTeal, and other vendors. 
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and application debugging. 
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AMD 1\6 Tal\es On Intel P6 

TOM R. HALFHILL 

I
t takes a lot of nerve to add new 

instructions to the x86 instruc­

tion set if your name isn't Intel. 

And it ' s especially cheeky if 

you're a tiny company like NexGen, 
barely a mosquito on Intel's back. 

Yet that's what NexGen hoped to 
do. Last October, the company an­
nounced its latest microprocessor, the 
Nx686. It was the first x86 chip to in­
tegrate a multimedia execution unit and 
a new set of multimedia instructions. 
Never before had anyone but Intel at­
tempted such a bold revision of the 18­
year-old x86 architecture. Could any­
one take NexGen seriously? 

Then came stunning news. Nex­
Gen-which ranked last behind Intel , 
Advanced Micro Devices, and Cyrix 
as a vendor of x86-compatible chips­
agreed to be acquired by AMD. And 
AMD promptly scrapped its own sixth­
generation CPU project in favor of the 
Nx686, which will now be marketed 
as the AMD K6. 

The surprise announcement instant­
ly boosted the prospects for NexGen ' s 
maverick microprocessor. AMD is a 
$2 billion company that has serious 
marketing muscle and high-profile cus­ AMD's new KG (formerly the NexGen 
tomers, including five of the top six Nx686) is the first x86 chip with special
suppEers of PC compatibles. In addi­

tion , AMD has its own process tech- multimedia instructions 

nology and wafer-fabrication plants . 

NexGen, a fabless company, subcon­
tracts its manufacturing to IBM Microelectronics. (This partner­ the merger, NexGen claimed it was part of such an alliance but 

ship may continue for some products, including the Nx586.) said the other members weren't ready to go public. When the 


Suddenly, Intel faces stiffer competition for an emerging mar­ time is ripe, company officials say, it will be apparent that the al­
ket of multimedia CPUs. While NexGen was developing the liance has enough strength to make the extensions a de facto in­
Nx686, Intel has been working on its own multimedia x86 pro­ dustry standard. 
cessor, code-named the PSSC. This Pentium variant will proba­ That remains to be seen. Even without its multimedia en­
bly make its debut in the second half of this year, about the same hancements, however, the K6 is still an impressive chip. If it 
time as the Nx686/K6. Intel isn't releasing many details, but we Jives up to expectations, the K6 could match or beat the perfor­
know the PSSC will also define new multimedia instructions for mance of Intel ' s flagship processor, the Pentium Pro (formerly 
the x86 architecture. called the P6). 

Of course, Intel still wields more clout than AMD and NexGen. 
Only by joining forces with compiler vendors, software <level- Multimedia Marvels 
opers, and perhaps other chip makers can AMD ensure that the The K6' s multimedia execution unit is one of seven execution 
K6' s multimedia extensions will survive alongside Intel' s. Before units in the new processor. NexGen says it occupies only about 
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5 percent of the chip's die area. Because 
the K6 is not yet in production, NexGen 
won ' t reveal the actual die size, other than 
to claim it will be "substantially smaller" 
than the Pentium Pro 's die of 306 square 
millimeters. The multimedia unit proba­
bly accounts fo r less than 300,000 of the 
K6 's six million transistors. 

That ' s not a lavi sh expenditure in the 
transistor budget of a leading-edge micro­
processor these days. But what does it buy? 
NexGen says the multimedia unit recog­
nizes about 10 to 20 new instructions. All 
are designed to streamline multimedia pro­
cessing, such as digitized audio, dig itized 
video, 3-D g raphi cs , MPEG-2 decom­
pression, motion estimation, and pi xel ma­
nipul ation. According to Greg Favor, who 
directed the chip' s development, the ex­
tended instructions are fairly general in 
nature, so they won ' t become obsolete as 
the industry defines new standards. 

One new instruction perfo rm s the same 
kind of multiply-accumulate (MAC) func­
tion often seen in digital signal processors 
(DSPs). Programmers can use the MAC 
instruction to multiply and add a series of 
numbers repeatedly without a branched 
program loop . It 's fas ter than regul ar 
x86 code because the CPU doesn' t have 
to execute separate instructions for the 
multiply and acid operations or eval­
uate a branch during each iteration of 
the loop. 

NexGen won ' t say much about the 
other new instructions, except that 
they adhere to a s in g le-in struc ­
tion/multiple-data (SIMD) model, 
just like some DSPs. In other words, 
each instruction operates on multi­
ple operands of data. That's ideal 
for multimedia, which typicall y 
consists of lengthy data streams 
that mu st be compressed , de­
compressed, or otherwise trans­
fo rmed. In concept, the K6's 
new in stru c ti ons rese mbl e a 
si milar subset of multimed ia 
in s tructi o ns th a t Sun Mi­
crosystems defined for its Ul­
traSparc processor in I 994. 

Externally, the new K6 
instructions are as accessi­
ble to programmers as any 
o ther x86 in st ruction s. 
However, NexGen hints 
that appli cation pro­
g rammers probably 
won't have to explicitly 
call the new instructions 

Windows. Certainly an ally such as Mi­
crosoft would be usefu l to an industry al­
liance that wants to extend the x86 archi­
tecture without the bless in g of Inte l. 
(Microsoft has no comment on this.) 

Internally, the K6 translates the multi­
media instructi ons into RISC86 opera­
tions-the RISC-like primitives that were 
the most innovative feature of the Nx586 
when it appeared in 1994. The Nx586 was 
the first x86 processor to introduce thi s 
concept of a decoupled CISC/RISC mi­
croarchitecture. On the outside, to x86 soft­
ware, the chip behaves like a normal x86 
CPU. But inside, special decoders translate 
the variable-length CISC instructions into 
fixed-length (a lbeit long) RISC-Like oper­
ations that execute in a RISC-like core. 

NexGen, Intel, and AMD are now using 
decoupled mi croarchitectures in all the ir 
latest CPUs. They believe it ' s a better ap­
proach than trying to exec ute multipl e 
CISC instruc tions in paralle l and out of 
order. The only ho ldout is Cyrix ; eng i­
neers there say a decoupled mi croarchi­
tecture will become too difficult to manage 

in wider superscalar designs . 
Favor says th e K6 's multimedia in­

structions are easy to execute in parallel 
because they're more efficient than most 
x86 instructions . Each one breaks down 
into just one or two RISC86 operations. 
The MAC instruction , for example, trans­
lates into a single RfSC86 primitive that 
typically executes in a single cyc le. 

According to NexGen, the multimedia 
unit can execute up to 6 billion operations 
per second (BOPS). That's amazing if true. 
The fastest general-purpose DSP-Texas 
Instruments' TMS 320C80 Multimedia 
Video Processor-executes about 2 BOPS. 

Until AMD makes the K6 available for 
independent benchmarking, however, it' s 
unclear how often the processor will be 
able to sustain 6 BOPS. Tl's chip appears 
to have more internal bandwidth , and it 
uses a multiple-instruction/multiple-data 
(MIMD) model instead of a SIMD model 
like the K6 uses. If the K6 comes any­
where close to sustaining 6 BOPS when 
running real-world multimedia software, it 
will be a signifi cant accomplishment. 

co111i11ued 

because they'll be en­ NexGen has advanced its hybrid 
CISC/RISC microarchitecture by widening the execution capsulated by higher­
bandwidth and adding special logic for multimedia processing. The KG is a four-way 

level AP!s, such as Mi­ superscalar processor with seven execution units; during each clock cycle, it can execute up to six instructions 
crosoft' s Direct-X for and retire four. At the far right of this diagram is the multimedia unit, which recognizes a new set of multimedia instructions. 
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Bottlenecks Begone 
There's a lot more to the K6 than its mul­
timedia unit. The new chip fixes several 
shortcomings of d1e Nx586 by adding larg­
er caches, multiple decoders, more reg is­
ters, deeper queues, and additional execu­
tion units. As a result , the K6 is now a 
four-way superscalar processor; the Nx586 
is a three-way design. 

However, NexGen has di scarded two 
key features of the Nx586: the integrated 
cache controller and the dedicated bus for 
d1e secondary (level 2) cache. These were 
casualties of NexGen's last-mjnute deci­
sion to make the new chip pin-compati­
ble with the P54C-series Pentiums. As a 
pin-compatible part, the K6 will work with 
the same peripheral clups as the Pentium­
for example, PCI chip sets des igned by 
third-party vendors. 

But the downside of d1is decision is that 
the K6, like the Pentium, now requires an 
external cache controller and wi ll access its 
secondary cache (if present) over the same 
64-bit bus it uses for memory I/O. Sharing 
d1e same bus hu11s petfonnance because of 
bus contentions. 

To compensate for thi s pe rformance 
loss, NexGen has greatly ex panded the 
K6 's onboard cache. The primary (level 
I) caches in the K6 now total 64 KB , com­
pared to 32 KB in the Nx586 and on ly 16 
KB in the Pentium. The caches are evenly 
split, with 32 KB each for instructions and 
data. Both caches are two-way set-asso­
ciati ve and support the MESI protoco ls 
for cache-coherent multiprocessing. The 
data cache is dual-po11ed and isn' t banked, 
thus elimjnating bank conflicts. It can han­
dle one read operation and one write op­
eration per cycle. 

NexGen also added a 16-KB predecode 
cache that 's close ly co upl ed to the in ­
struction cache (I-cache). The predecode 
cache holds special in formation that's gen­
erated when the K6 fills the I-cache. For 
example, as pa rt of its predecod in g, th e 
K6 locates and marks the boundaries be­
tween x86 instructions, which are variable 
in length . (This step is unnecessary in a 
true RISC processor beca use RIS C in­
structions are always fixed- length .) Pre­
decoding speeds up full decoding furthe r 
down the pipeline; AMD's KS has a sim­
il ar stage. 

However, one drawback of predecod­
in g is that it lengthens the x86 instruc­
ti ons by appending extra informati on to 
them. In the case of the K6, each instruc­
tion byte ga ins 4 bits ( 1 nibbl e) of pre­
decode data. Thi s threatens to effectively 
reduce the working size of the I-cache by 
50 percent. T o avo id thi s size pena lty, 
the K6 stores the extra nibbles in the 16­

70 BY TE J ANUA RY 1996 

• Multimedia execution unit; first 
x86 CPU to have one 

• New subset of multimedia 
instructions 

• Four-way superscalar pipelines 

• Hybrid CISC/RISC 
microarchitecture 

• Seven execution units, 
including FPU 

• Executes up to six operations 
per cycle 

• Out-of-order execution, dynamic 
branch prediction, and 
speculative execution 

• Six million transistors 

• 32-KB primary instruction 
cache; 32-KB primary data 
cache 

• Clock frequency at debut: 
180 MHz 

• 0.35-micron, five-layer-metal, 
CMOS process technology 

• Pin-compatible with P54C­
series Pentiums 

• Claimed performance: At least 
as fast as Pentium Pro with 32­
bit software; twice as fast with 
16-bit software 

• Production scheduled for mid­
to late 1996 

KB predecode cache. Then, when the K6 
fe tches instructi ons from the I-cache into 
the instruction buffer, it s imultaneously 
retri eves the nibbles. 

The K6 also marks branch instructi ons 
during the predecode stage and calcul ates 
their target addresses. All branch predic­
tions are based on a two-level dynamic al­
gorithm with a 2-bit hi story flag (s trongly 
taken, weak ly taken, wea kl y not taken, 
and stron g ly not taken) . The K6 stores 
these fl ags in an enormous branch-predic­
ti on table that can ho ld 8 192 entri es. It 
also stores the return addresses and target 
addresses in two additional caches th at 
each hold 16 entries. As a result, the K6 ' s 
branch prediction is well over 90 percent 
accurate, putting it in the same league as 
the Penti um Pro and ahead of other x86 
processors. 

Parallel Decoding 
Where the Nx586 could decode only one 
x86 instruction per cycle because it had 
just one instruction decoder, the K6 has 
two decoders and can handle two xi6 in­
structions per cycle. 

The Pe ntium Pro has three x86 de­
coders, but two of them can deal only with 
simple instructions, and the most complex 
instructions are detoured into a microcode 
ROM. NexGen c laims the K6 's decoders 
are more capable: They ' re not constrained 
by instruction groupings that would stall 
the Pentium Pro ' s simple decoders , and 
they can decode a larger subset of x86 in­
structions without using microcode. Of 
course, the most complex or rarely used 
x86 instructions still invoke microcode.) 
NexGen says it considered adding a third 
decoder, but simulations revealed a per­
fo rmance gain of onl y 2 to 5 percent in re­
turn for a frequency loss of 15 to 20 per­
cent- not a good trade-off. 

Although d1e maximum input to the de­
coders is two x86 instructions per cycle, 
the max imum output is fo ur RISC86 op­
erations eac h cycle. That ' s because the 
crsc instructions usually break down into 
two or more RIS C- like primitives. 

Examples: I NC reg i ste r translates 
directly into a single RISC86 reg ister op­
eration; ADD reg i s te r , memory gets re­
duced to a load operati on and a register 
operation; ADD memory , reg i ste r re­
sults in a load operation, a register opera­
tion, and a store operation. The worst x86 
instructions can generate dozens or even 
hundreds of RJSC primitives. In those cas­
es, the K6 ca n iss ue as many as fo ur 
RJ SC86 operations per cyc le from its mi­
crocode ROM. 

The K6 ' s pipe line gets wider toward 
the middle. During each c lock cycle, two 
x86 instructions can enter the decoders; 
fo ur RISC86 operations can ex it the de­
coders; six operati ons can issue and exe­
cute; and fo ur operati ons can retire. Thi s 
bulge in the midd le of the pipe minimizes 
bubbles and stalls and keeps the seven ex­
ecution units from twiddling their thumbs. 

The traffic cop that manages all this ac­
tion is the instructi on control unit (ICU). It 
temporarily holds up to 24 RISC86 oper­
ations and issues them to the appropriate 
executi on units. Thi s is also where the in­
structions get out qf order. The ICU can is­
sue up to six in structi ons per cycle in any 
order to any avail able exec ution unit, as 
long as there are no dependencies between 
instru cti ons. (A n example of a true de­
pendency is when one instruction depends 
on the result of a prev ious instruction. ) 

To reduce the chances of so-calledjci/se 
dependencies-instances where regi ster­
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AMO KG TAKES ON INTEL PG 

dependent instructions might 
stall because there aren ' t any 
available registers-the K6 
has a large set of 48 general­
purpose registers, compared to 
14 in the Nx586. Eight of them 
represent the eight logical reg­
isters of the x86 architecture. 
The K6 can temporarily re­
name the other 40 physical 
regi sters to represent any of 
the eight logical re g isters. 
When a register operation re­
tires, the K6 copies its value 
into the corresponding archi­
tectural register. This is quite 
similar to how the Pentium Pro 
uses its set of 40 physical and 
eight logical registers. 

A feature called register-re­
sult bypassing allows the K6 
to make completed results im­
medi ately available to subse­
quent instructi ons without ac­
cessing ma in me mo ry. 
Because register operations are 
much fas ter than memory ac­
cesses, register- result bypass­
ing can save numerous clock 
cyc les. Also, NexGen claims 
the K6 is particul arly fast at loading seg­
ment registers and at handling partial reg­
ister operations. This means that it should 
outperform the Pentium Pro when running 
16-bit software. 

The KG will be fabricated on AMD's 0.35-micron, five-layer-metal CMOS process 
technology. NexGen says the die, shown here, will be significantly smaller than the 
Pentium Pro's die, which is 306 square millimeters. 

seven-entry queue that tem­
However, th e porarily holds them until the 

The KG's designers hope toK6 's ICU draws 
from a smaller poo l achieve superior 
of pending instruc­
tions than the Pen­ performance with 
tium Pro's instruc­ architectural 
tion schedul er: 24 
versus 40. And the efficiency, not by 
ICU can ' t track 

driving the chip tomo re th an l 2 x86 
instructi o ns at a extreme clock 
time . A larger in­
s truction pool­ speeds. 
which is a window 
into the running program-would allow 
more flex ibility when issuing instructions 
out oforder. Still , the K6 is more flexible in 
thi s regard than the Nx586. 

Execution Time 
In addition to its innovati ve multimedi a 
unit, the K6 has six other execution units: 
a load unit, a store unit, two integer units, 
a branch unit, and an FPU. Again , this is a 
significant improvement over the Nx586, 
which has only three execution units and is 
the only fifth- generation x86 processor 
without an integrated FPU. 

The K6 's separate load and store units 

72 BYTE J ANUARY 1996 

will speed up memory reads and writes, a 
prominent barnacle on the hull of CISC 
instruction sets. Each unit has a two-stage 
pipeline. The store unit feeds results into a 

CPU completes all prev ious 
instructions and resolves any 
dependencies. Holding them 

assures that all in­
structions reti re in 
original program 
order, regardless 
of the order in 
which they exe­
cuted. 

One exception: 
If a load opera­
tion depends on a 
pending store, the 
load can bypass 
the sto re and 
fetch the value di­
rectly from the 
results qu eue. 
Since this hap­

pens before the store unit actually writes 
the va lue to memory, it eliminates anoth­
er slow memory access. 

The K6's two integer units are not sym­
metrical ; one can handle a superset of arith­
metic operations, including multiplication 
and division . Most operations execute in a 
single cycle, and multiplication requires 

only two cycles. Floating-point 
math appears to be fast,, tao Al­
though the K6' s FPU is not as 
heavily pipelined as those in the 
Pentium and Pentium .Pro, its fa­
tencies are shorter. NexGen says 
most floating-point additions , 
subtractions, and multiplications 
will execute in only two cycles. 

As mentioned, the branch unit 
is among the most efficient in 
any x86 processor. Much of its 
work is done early , because it 
calculates target addresses while 
decoding. If the correct target 
address isn't cached, the branch 
unit calculates and fetches the 
new target du1ing the next stage, 
paying only a one-cycle penalty. 
However, if the branch unit mis­
predicts a branch, it needs about 
five cycles to recover-not an 
unreasonable penalty for a CPU 
whose predictions are more than 
90 percent accurate. 

Overall , the K6's pipeline is 
five or six stages long, depend­
ing on the operation. Register 
and integer operations typical­
1 y require fiv e stages, and 

load/store operations need six. The K6 
isn' t superpipelined like the Pentium Pro, 
so it probably can ' t be driven to the same 
high clock frequencies. NexGen hopes to 
achieve superior performance with archi­
tectural efficiency, not extreme clock 
speeds. 

NexGen has been testing silicon sam­
ples of the chip since September, so the 
engineers can roughly estimate its actual 
performance. They say they expect that 
the K6, at equivalent clock speeds , will 
beat the Pentium Pro when running 32-bit 
software, and perhaps outrun it by as much 
as 33 percent. With 16-bit software, Nex­
Gen expects the K6 to run about twice as 
fast as a Pentium Pro. 

If the K6 can deliver that level of per­
fonnance on a die as small as NexGen sug­
gests, the new processor could achieve a 
significant price/performance advantage 
over Intel ' s top-of-the-line chip. When 
you throw in the multimedia goodies, the 
K6 looks even better. 

Of course, nobody-including AMD 
and NexGen-expects to dislodge Intel as 
the king of the x86 market. But the K6 
chip could carve out a respectable niche 
and presage the multimedia microproces­
sors of the future. • 

Tom R. Halfhill is a BYTE senior editor 
based in San Mateo, California. You can 
reach him at thalfhill@bix.com. 
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THE NEXT REVOLUTION 

IN COMPUTING IS HERE. 


AND HERE 
DISPLAY. The a1Ue-inspiringsize and 800x600 
resolwion of this display set a new standard in screen 
qualiuy. PC/ local.bus uideo delivers specuu:ular fu ll­
morion 11ideo and phenomenal. graphics acceleration. 

AND HERE 
PCI WCAL BUS ARCHITECTURE. 

Windows' 95 !'lug and !'lay capabilities. 

AND HERE 
LITHIUM ION BATTERY. 
Get the ultimate in long life 1Uith u)J to 

5 hours per charge. No other battery 
technology comes close. 

MODULAR ~ ~ 

AND HERE 
120MHz PENTIUM" PROCESSOR Fly tlirough 
even the most c01n/Jlex ap/>lications with ease. At only 2. 9v, tltis 
processor gives yo" th e /Jotuer you need without sacrificing precious 

battery life. Ir 's also coupled with 16MB of high-speed synchronous DRAM memory* 
to maximize the performance of the Pentium" /Jrocesso r. 

Unlock the trne potentia l of the Pentium' processor. PC I's 32-bit 
architecture offers the fasresr levels of video performance and dara 
throughput. Plus, it allows you to take full advantage of all 

AND HERE 
QUAD-SPEED ~-, 
CD-ROM DRIVE. Conduct 
interactive multimedia presentations, access huge databases 
and more. The new Se /ectBay architecttire makes swapping 
this ultra-fast, optional, Quad-S/Jeed CD-ROM dri11e with 
the modular floppy drive as easy as changing a di.1k! 

TECRA 700CT AND 700CS: 
· \\.3' dia. color display in your choice ofacrive matrix 
(CD or DSfN dual SCIO(CS) 

· \20MHz Intel Pentium' processor (2.9v) 
·800 x600 screen resolution 
· 24-bit true color suppon at 640 x480 externally 
·High-speed synchronous DRAM memory 
(\6MB expandable to 48M Bon 700CT, 

SMB expand-able to 40MB on 700CS) 


·PC! local-bus arrhitecrure ·Two PC CaITI(PCMCIA) slots ·Toll-free Technical Support ­
· 1.2 Billion B11e(=l.13GB) removable HOD (nvo Type II or one Type !I I) 7days aweek, 24 hours aday 
·SelecrBay for modular 3.5' floppy disk drive or · lnfmred data port (lrDA-compliant) 

Des igned fo roptional modular quad·spet'ICD-ROM drive ·Optional Desk Station V: PC! Card support, 
· Llthium Ion banery (up to 5hour banery lite) Plug and Play, hot docking and more 
· 16-bit Sound Blaster" Pro compatible sound system · Pre-installed software: Windows' 95 or MS-DOS' 
with WAY and MIDI sound support with Windows' for Workgroups, Run Time Video 

· Built-in stereo speakers for Windows', Fn-essc software and lndeo"video 
·Audio jacks: headphone/speaker, microphone · 3-ycarlimited warranty 

•700CT comes standardwith 16MB expandable to 48MB, 700CS comes st:mdard with SMB expandable ro40MJ3. All specifications and availabiliry arc subject ro change. © 1995 Toshiba America ln formntion Systems, Inc. 
lntcl Inside and Pentium Processor Logos arc trndcmarks of Intel Corporation. All produns indicated by mdemark symbol s arc nadcmnrkcd and/ or registered by their rcspeC[ivi: comp:mics. 



AND HERE 

WINDOWS" 95. A host 
of new fea tt< res comes to PC 

users - 32-bit speed, Pl 1<g and 
Play, t111e preemptive multitasking, 

an easier user interface, hot docking 
and more. Tecra 700 has been designed 

fro m the star t to wke fu ll advantage of 
every one of them. 

STEREO SOUND. Pum/>11/> your presentations. 
The Tecra 700 is Sound Blaster'" Pro compatible and plays 
.WAV and MIDI sowul files. A b11ilt-in microphone, stereo 
speakers and integra ted headphone/speaker and microphone 
jacks compl.ete your mobile audio system. 

,ri~£~~~10NV 
Who needs a desktop co mp11ter1 The new Desk 
Station V giws you PC I card su/>/>ort, stereo I 
speakers, hot docking, Plug and Play connectivit~ 
a SCSI-I I port and instant connecrion to yom 
monitor, keyboard, />rinters and more. 

1.2 BILLION BYTE (=1.BGB) REMOVABLE HARD 

DISK DRIVE. Here's some massive .storage rn/>acity. Even with.all your 

applications loaded, yo 11 'II still have lots of room for gra/>hics, l!ideo and large 

data base fil es. Plus, it 's eas il y remot1able for .safe-keepingor upgrading larer. 


...~CR' A '"' Introducing a portable so advanced, we gave it an en tirely new name: Tecra":' From the modular design to 
• 1;;1 .#1l the uncompromising power of the Pentium' processor and PC!, Tecra is Toshiba engineering at its best. And 

with the optional Desk Station V, Tecra offers far more expandability and high-petformance options than ordinary desktops. Ready 
for the next revolution? Call 1-800-457-7777 for more information or a dealer near you. 

In Touch with Tomorrow 

TOSHIBA 

Toshiba. The World's Best Selling Portable Computers. 
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The Art of Smart 


SmarTerm for Windows 
offers a true MDI interface 
and automation tools to 
reduce support costs . 

SmarTerm 's TCP/IP stack 

offers drag-and-drop FTP 

and an FTP file viewer for 

easy file transfers . 

TCP Addition™ for SmarTerm 
provides a sophisticated 
PPP/SLIP dialer for efficient 

SmarTerm®is a fine art form . High-end host 
connectivity and TCP/ IP make SmarTerm the corporate 
standard of choice for DOS, Windows, Windows NT, 
and Windows 95 . Whether you need VT, TN3270, Data 
General, SCO Console, ANSI BBS, TCP/ IP, LAT, PPP, or SLIP-SmarTerm is your very own masterpiece. 

Persoft has painted an entire series of SmarTerm emulations, added a completely Windows-based TCP/ IP 
stack (a Windows Sockets DLL), and given you the power to create your own work of art with its automation 
tools . If you want the Art of Smart, then you want the Art of SmarTerm. 

Call us today at 1-800-TCP-3130 
to qualify for a 90-day evaluation. 
Persolt, Inc. , 465 Science Dr., P.O. Box 44953, Madison, Wisconsin 53744-4953 U.S.A. persnff· 
Phone 160B)273-6000, Fox 1608)273-8227, Soles: 1-800-EMUlATE or soles@persolt.com, 
World Wide Web: www.persolt.com 

CONNECTIVITY SOLUTIONS Persolt Inc, European Heodquorters, Lower Woodend Borns, Fowley, Henley-on-Thomes, Oxfordshire, RG9 6JF, United Kingdom 
Phone +44 (0)149 1 638090, Fax +44 (0) 1491 638010 DOS • Windows • Ethernet • Token Ring 

Copyright 1995 Persoft, Inc. All Rights Reserved. SmarTerm and Persoft are registered trademarks and TCP Addition is a trademark of Persoft, Inc. All other trademarks are property of their respective owners . 
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Wired on theWeb 

ANDREW SINGLETON 

Y ou' re busily bro ws ing the 
World Wide Web, c licking 
on links, avoiding commit­

ment. Suddenly, the page comes to life. 
An imated figures tumble from the mru·­
gins. Graphs slin k s ideways through 
time. A beveled data-entry panel ap­
pears, complete with running totals. 

Thi s is HotJava, Sun Microsystems' 
Web browser. It can downl oad its own 
programs, called apple!s, and run them 
embedded on a We b page. In many 
ways, HotJava represents the holy gra il 
o f co mpute r sc ie nce-a uni ve rsa l, 
global OS . 

HotJava retain s the key advantage 
of a traditional Web browser- uni ver­
sa lity. But while standard Hypertex t 
Markup Language (HTML) browsers 
sacrifice fea tures so they can disp lay 
information on many kinds of comput­
ers, HotJava enables you to ex tend an 
HTML browser. Any client, regardless 
of its CPU or OS, can access the same 
applications as long as it' s using a Java­
enabled browser (see the fi gure "The 
Uni versa l Interface" on page 80). 

Thi s means cl.ient/server developers 
that use HotJ ava as a front end mi ght 
never need to in sta ll any customi zed It's not just for breakfast The HotJ ava browser run s app lets 
client software. And if a developer uses written in the Java language. Java is an

anymore; with HotJava,the Java programming language, an ap­ interpreted language that' s based on C++ 
plication might never need to be ported but is designed for dynami c loading. you'll get a jolt every
to another system. HTML pages that ru·e designed for Hot­

time you use your World Java have spec ial tags of the form <a pp 
Not Just Another Browser =3 Dapp name heig ht=3Dxx width= 
While Java and Hot Java have great po­ Wide Web browser 3Dyy> . When HotJava sees the app= tag, 
tential for revolutionizi ng the Web, they it goes back to the Web server that the 
ac tually predate the Web frenzy. James Gosling, a Sun engineer HTML page originally came from and asks for the file a pp ­
and creator of the NeWS windowing system, started work on name . c l ass . HotJ ava then creates a window on the Web page 
Java in l 99 J. with the dimensions xx ,yy and runs the applet in the window. 

Originally called Oak, Java was designed for programming While Java has a syntax sim.il ru- to that of C++, it 's designed to 
consumer electroni cs, where it would be used to create a hetero­ work around C++' s more problematic features, especially Linking, 
geneous network of home appliances. This environment defined object instantiation, and memory management. For example, in­
Java's characteristics as a small , re li able, rea l-time interpreter stead of including class definitions and then linking the code, 
that was, above all , portable and able to leap across the wire. Java programmers just import the code and definitions dynami ­
Searching for a useful application, the Sun team made a foray into call y in a single statement. Additionally, instead of using Delete 
the set-top-box market. Then in m.id-1994, according to Gosling, and then chas ing memory leaks, Java programmers can just con­
"we realized we could build a reall y cool browser." tinue and let a garbage coll ector clean up memory. 

con1i1111ed 
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WIRED ON THE WEB 

The complete Java kit, which is avail­

able (in most cases for free) from the Sun 
server at http://java.sun .com, includes a 
HotJava browser, a Java compiler (called 
javac), documentation, and libraries. The 
javac compiler turns Java source code 
(j av a files) into class files containing byte­
code, a low-level pseudo-machine lan­
guage. A virtual machine on the target 
platform then interprets the bytecode. 

As an interpreted language, Java sacri­
fices speed-programs interpreted on the 
Java virtual machine run about 10 to 15 
times slower than compiled programs do. 
Sun is aware of this problem and plans 
to address it in a future release , which 
might be available by the time you read 
this article. Java interpreters use just-in­
time compilation to load the bytecode and 
then translate it to local machine code. 
Thus equipped, Java should be fast enough 
for any application , including real-time 
graphics. 

To deploy a Java applet (see the figure 
"How Java Works" below), you just put 
the class files on any Web server. Regular 
HTTP servers work fine for serving Hot­
Java applications, since HotJava uses a 
standard HTTP GET command to retrieve 
its code. 

Though easy to get and deploy, Java re­
quires a higher skill level for content de­
velopers than HTML. Java is a real pro­
gramming language that requires a real 
programmer. Programmers have to learn 
their way around the standard Java library, 
which contains objects and methods for 
opening sockets, implementing the HTTP 
protocol, creating threads, writing to the 
display, and building a user interface with­
in an applet. 

Tackling Security 
As a user, you are probably nervous about 
surfing into a uniform resource locator 

ASample Applet 
When this sample applet is run using a Java-enabled browser, it randomly cycles the colors 
of the text associated with it. 

II Call with <APP text="astring" delay=anumber> 

II this applet paints <astring> in a random color every <anumber> milliseconds 


import browser .Applet; 

import awt.Graphics; 

import awt . Co l or ; 

import java . lang . Math; 


class Dif ferentColor extends Applet implements Runnable { 
11 a "Runnable" class has a run method (an "interface") to set up a "Thread" 

Thread painter = null; 
String text = null; II text to paint 
int delay = 2000 ; II repaint delay in milliseconds 

public void ini t() 

text=getAttribute ("text"); 11 retrieve from the caller 

delay= Integer .parseint(getAttribute( "delay")) ; 

resize(60, 25 ); II change this to fit the text 


public void paint(Graphics g) { 

II Repaint t he text in a different random color each time 


g . SetColor(new Color((int) (255*Math . random()), 

(int) (255*Math.random()), 

(int) (255*Math.random()))); 


g .drawString(text, 10, 25); 

public 	void start() { 

if (painter==null); 

{ 


painter=new Thread(this); II start a thread to run this applet 
painter . start() ; 

public void run() 
while (painter!=null) 


II repaint every delay milliseconds 

painter . sleep(delay); 

repaint (); 


(URL) and splashing down into an un­
known program. You don't want the pro­
gram to write viruses onto your disk, read 
your mail , or broadcast nasty messages to 
users on your LAN. Because of the po­
tential for vandalism or errors, the creators 

of HotJava included a number of special 
security measures. 

For example, a load-time check ensures 
reliable execution. Java is a strongly typed, 
stacked language. Because of this archi­
tecture, a parser can read the bytecode as it 

How Java Works 

Write source Java 
code (e.g., hello.java) 
and compile code 
creating a "class" file 
(e.g., hello.class), which 
contains the bytecode 
format for the Java 
virtual machine interpreter. 

e 0 
Puts "class" Create applet 
file on Web tag in HTML 
server in "class" docu ent. 
subdirectory that 
holds HTML files. 

G 
When a Java-enabled 
browser reads the 
document over the 
internet and sees the 
<app> tag, it generates 
an HTTP get for 
"class/Hello.class" and 
retrieves the compiled 
bytecode. 

The browser creates a 
new window and a new 
thread and then runs 
the code. 

.; 
/

/ 

------- ....;;;,____~---v-7/ 

Developers follow a number of steps to make animated and interactive Web pages available over the Internet. 
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launches Fortran 

PowerStation 
Alabama desktop. No, it isn't science fiction; 

the folks at NASA really do run compute-intensive 

programs on their PCs. The secret is new 

Microsoft® Fortran PowerStation 4 .0. It brings 

UNIX workstation-caliber performance to the 

desktop without workstation premiums. 

Each day, Dr. Stephens (seen below) and his 

colleagues at the NASA Marshall Space Flight 

Center download terabytes of data from orbiting 
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WIRED ON THE WEB 

loads and ensure that all operations act on 
objects of the correct type and that all op­
erations parse correctly. 

Also, at run time, applets don ' t get ac ­
cess to the printer, and they can access 
only a single directory on your disk. They 
allocate memory from a special Java heap, 
and the parser checks memory access fo r 
validity. 

In addition , doma in-address checks 
constrain network access . A setting in the 
HotJava browser enables you to prevent 
a Java applet from communicating with 
any domain except the one from whi ch it 
ori ginated. 

Is clever technology enough to prevent 
vandali sm or securi ty leaks from attrac­
tive Trojan horse app lets? Only time will 
te ll. However, Java app lets are safer than 
ordinary Internet freeware, and Java 's at­
tent ion to security sets it apart fro m other 
types of downloadab le code. 

Competition looms 
Java faces its first rea l competition in the 
on-demand software category from Mi­
crosoft's Blackbird, a system for authoring 

•s~ 

Anyone interested in checking out the capabilities 
of Java can download a Hotlava browser from 
Sun's home page lhttp://java.sun.com). 

and distributing on-line content, clue to ap­
pear in early 1996. Sun and Microsoft have 
already started sparring about whi ch en ­
vironment is better. 

Like Java, Blackbird dynamica lly loads 
code from a network, in the form of OLE 
Control s (OCXes) inserted into a docu ­
ment. After that, however, the two products 
cease to be similar. Java is a programming 
too l. It 's small , portable, and secure. A 
Java system is likely to be easy to main­
tai n, because its loca l install ation is min i­
mal and it loads most of its code on de­
mand over the network. 

SO BYTE JANUARY 1996 

By contrast, Mi ­
crosoft's Blackbird 
is a complete au­
thorin g a nd pub ­
li shing environ­
ment. It harnesses 
all the features of 
Windows 95 and 
OLE 2.0. Blackbird 
documents are pages 
that have embed­
ded OCXes. A cli ­
e nt download s a 
document through 
a requester ca ll ed 
the caching object 
store . 

Every object on 
the page rece ives 
its own globa l uni ­
versal ID (GUID), 
whi ch enabl es a 

The Universal Interface 

Web servers 
with Java 
applications 

11
Clients 
running any 
OS on any "111 platform0 l .:_ I 

7 

Mac Windows Unix 

AJava-enabled browser acts as a universal interface that gives users 
uniform access to applications written in the Java programming language, 
regardless of the CPU or OS of the client. 

sophi sti cated cach­
ing and notification 
scheme-one that co uld spawn , fo r ex­
ample, a variety of accounting mechanisms 
for subscription and controlled-access busi­
ness models. A Blackb ird client can also 
manipulate local OLE servers, such as Mi­
crosoft Excel. At the server end, Microsoft 
promises drag-and-drop layout too ls for 
constructing content from Office source 
materials, as well as one-button publishing 
of the resulting co mpound doc uments. 

All of Blackbird ' s wonders come at a 
cost: There ' s no sec uri ty in the Blackbird 
client. A developer can send you an ap­
plication that scans your di sk fo r sensiti ve 
in formation (as the ori ginal Microsoft Net­
wo rk cli ent was rumored to do) or that 
even vanda li zes your machine. As the say­
ing goes, let the buyer beware. 

Blackbird was stil l unavailable at this 
writing, but it will clea rl y de li ver a lot 
more than current Web servers and brows­
ers do. Microsoft has prom ised a Black­
bird cli ent fo r the Macintosh; however, 
po rtabi lity for embedded 
controls is unlikely. Devel- • s M"' . . . . , • un 1crosy ems, 1nc. . 
opers will1ngness to 111vest Mountain View, CA tlons, phone call s fo r help 
in B lackb ird app li cations ' (415) 960-1300 or for overnight delivery, 
will depend on how sensi- • fax: (415) 969-9131 server closets located on 
tive they are to security and http://java.sun.com every floor, complex and 

nouncecl their intention to include Java in 
a next-generation browser. 

The Sun Java team has re leased the 
source code for porting to Uni x systems 
other than So lari s. The documentation 
warn s that thi s is a nontrivial port because 
of the use of graphics and thread pri mi­
lives. However, porting projects for Linux 
and other platforms have sprung up in the 
energeti c Internet freeware community. 
Most importan t, Sun has offered attrac­
ti ve licensing agreements to other com­
mercial Web browser developers that want 
to bundle a Java interpreter. 

Sometime in the near future when we 
jack in to the Internet, when software is 
deli vered on demand , distributed systems 
are stripped down into single servers, and 
our desktop computers are multimedia lap­
tops with a single implementation of the 
uni versal cli ent software, we will be ab le 
to see the technology of 1995 for what it 
is: huge, unstab le OSes, dusty stacks of 

CDs, constant upgrades 
st and maintenance install a­

whether they bel ieve Win-

claws is the on ly OS they will ever need. 


The Future of Java 
In spite of Microsoft's efforts with Black­
bird, Sun is committed to establishing Java 
as a standard , according to chief technol­
ogy officer Eri c Schmidt. Sun is building 
HotJava browsers for Mac OS 7.5+, So­
lari s, Windows 95 , and Windows NT. At 
this writin g, Spry and Netscape had an-

tenuous replicati on and 
di stribution of data, and incompatible ap­
plications. It 's messy, it's expensive, and, 
thanks in part to Java, it 's soon to be ob­
solete.• 

Andrew Single/On is president ofMoney. Com. 
(Cambridge, MA), a provider offinancial 
information sen ,ices on the Internet. You can 
reach him on the Internet at andy@smokey 
.money. com. or on BfX c/o "editors." 

http:money.com
http:Money.Com
http:http://java.sun.com
http:lhttp://java.sun.com
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Unix Tal{eS Off 

CATE T. CORCORAN 

I 
twas a long and stormy flight. A voice rang out, "Fasten 
your seat belts, return your tray tables to their upright and 
locked positions, and please refrain from gr e ppi ng until 
we're safely on the ground." Unix has invaded the cockpit. 

You're probably thinking, off-the-shelf software is fine for 
word processing, but only custom code has the right stuff for 
Jjfe-critical applications such as aerospace. Right? Not anymore. 
Granted, the Boeing 777 's autopilot isn ' t built on a Microsoft 
Word for Windows macro, but Boeing did break with tradition by 
incorporating commercial code in the maintenance display sys­
tem on its new 777. The result: Engineers say they cut costs, re­
duced development time, and still met the FAA's requirements for 
quality-assurance testing and reliability . 

The Unix-based Maintenance Access Terminal (MAT) dis­
plays the health of the plane. According to its designers , MAT is 
one of the first systems using off-the-shelf software that the FAA 
has allowed on an aircraft. MAT cou ld be a first step toward 
eventually using standard software in more-critical parts of the 
plane. The 777's overall maintenance system, including MAT, 
could further save money by reducing the time planes stay on 

be small enough to fit within the memory constraints of an aircraft. 
Furthermore, the system had to be compatible with third-party ap­
plications and add-ons. 

Boeing subcontracted Rockwell International-Collins Avion­
ics (Cedar Rapids, IA) to write custom software and integrate it 
with Venix EDS, a commercial version of Unix from Ventur­
Com. Rockwell also specified MAT hardware and aircraft-based 
LAN components, which had to meet the special requirements of 
an aircraft environment. 

Keep It Up 
The 777' s maintenance equipment tracks dozens of systems on the 
aircraft, including the engines, engine-control systems, and land­
ing gear. The data-collection devices and the system that runs 
them are not part of MAT. MAT provides only the hardware and 
system software for a maintenance application and user inter­
face (UI) . MAT displays maintenance data on a flat-panel LCD 
connected to a 486-based PC. The display sits in the cockpit be­
hind the first officer, so the pilots and ground crew can see it as 
they board. Ground crews can also receive MAT data by 

the ground while mechanics diagnose and fix problems. 
The challenge for Boeing was to find a ready-made OS that 

could handle its need for real-time response and reliability yet still 

Avionics LAN 

connecting PCs to ports outside the plane. 
Designers say the maintenance system re­

duces paperwork and centralizes diagnostic 

SONA 2 BYTE J ANUARY 1996 



High-Flying Unix Il~~i i:! !1:1 i[1H~1 


SHIPSHAPE 


Unix makes Boeing's 777 
something special in the air 

information that was previously scattered across the plane on 
various systems. In the past, flight crews and pilots examined 
these disparate systems, each with a display reflecting its state of 
readiness. The crews then noted the information on long check­
lists. 

The maintenance application now downloads the readiness 
information from the on-board LAN, and MAT presents it to the 
crew on a central display. Users can print the information or 
copy it to floppy disks for downloading to a maintenance database. 
(On older aircraft, someone has to manually key in information 
from the paper checklists to update that database.) The mainte­
nance application saves time by telling the crew what work needs 
to be done and which procedures are optional, rather than re­
quiring a crew chief to examine several reports of data and figure 
out what parts need to be replaced . 

The maintenance application may also increase the quality 
and type of diagnostic information avai lable to the crew. On the 
777, sensors inside the engine and other systems measure fluc­
tuations in temperature and other states. 

The sensors take temperature readings every few seconds. By 
assembling the infmmation in the database and analyzing it, the 

maintenance application can catch slight variations that 
might indicate that the fuel nozzle is blowing too 

much fuel into the combustion chamber, for example. The noz­
zle might not be broken, and the temperatures may not exceed ac­
ceptable levels, but the crew could decide to replace the nozzle or 
inspect the combustion chamber to prevent the possibility of a fire. 

Making Your Connections 
A Fiber Distributed Data lnte1face (FDDI) network connects the 
aircraft's maintenance systems with MAT (see the figure "Air­
borne LAN "). The architecture could have used Ethernet rather 
than FDDI in the final implementation. However, the original 
system design called for large packets that would have required 
the bandwidth of FDDI, according to Rockwell technical direc­
tor Tom Mepham. The company later jettisoned that plan be­
cause it was too expensive and it would have been harder to re­
ceive FAA certification. But systems designers stuck with FDDI 
to learn how to adapt the fiber-optic wiring to an aircraft envi­
ronment for future designs. 

Rockwell designed the optical data link to operate in the ex­
treme temperature fluctuations of the aircraft-from -40°C to 
70°C. Rockwell also built the LAN cards and device drivers. 
The Open Systems Interconnection (OSI) protocol stack came 
from the French company Alcatel. 

Rockwell adapted commodity hardware to work under the un­
usual conditions of an aircraft. It selected chips partly for theiT 
ability to weather temperature changes, while boards had to with­
stand electromagnetic inte1ference (EMI), the gravity load, the vi­
brations of takeoff and landing, and temperature changes, among 
other considerations. At the same time, all the components had to 
be as small and lightweight as possible. 

" We spent a lot of engineering time optimizing the mechani­
cal design," Mepham says . To protect the system's hard drive 
from vibrations, the company put it on shock mounting and iso­
lated it from other parts of the system. A housing with closed 

JANUARY 1996 BYTE SONA 3 



ll~~it:1!1:WIH~1 High-Flying Unix 


X libraries 

XWindow 
clients 

X Window manager 

Main menu 

MTF 

486 processor nugget 

System utilities 

X server daemon 

Device drivers 

Main processor bite 

By uslqg o(f.the-shelf Unix modules 
for a portion of the MAT system, 
Rockwell says Hsignificantly cut 
development time. 

Brightness contrast 

I Test processor software X server 

Text display server 

joints surrounds the system ' s boards to 
make sure they don't emit radio waves 
that might interfere with plane communi­
cations. Rockwell connects some of the 
peripherals using a modified SCSI con­
troller built from an NCR controller chip 
that met requirements for low power con­
sumption. 

To reduce power consumption, bulk, 
and weight, Rockwell built the MAT dis­
play with an LCD screen rather than a 
CRT. The display offers a 25 percent sav­
ings in power over a CRT screen, and it 
weighs 30 percent less. The box is only 8 
inches deep, compared to the 14-inch depth 
of the CRT. The LCD automatica ll y 
brightens or dims in response to cabin 
light, but Rockwell had to work hard to 
get the LCD screen to function reliably . 
The screen ' s fluorescent backlight was 
particularly troublesome, accounting for 
70 percent of the display' s predicted fail­
ure. Rockwell optimized the gas film pres­
sures and mixtures inside the lamp to min­
imize the chances of it breaking. 

Rockwell built special subsystems to 
ensure that MAT functions correctly. The 
hardware subsystem uses an Intel 80186, 
and it monitors each hardware subassem­
bly and peripheral, including the PC's 486. 
Engineers also had to modify much of the 
network management code so it could 
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switch off and disconnect from the net­
work any monitoring systems that weren ' t 
working, to avoid giving the crew inaccu­
rate information. If any systems malfunc­
tion, MAT will shut itself down. Designers 
believe it's better to give flight crews no in­
formation from MAT rather than incor­
rect information. 

Unix: Top Gun 
Designers chose Unix for its reliability 
and settled on Venix because it is modular, 
has real-time extensions, and supports data­
base management applications that run on 
The Santa Cruz Operation's UnixWare 
(see the figure " Unix Sandwich"). Venix 
also nms on MAT's 25-MHz 486, which 
was the fastest Intel chip that was avail­
able at the time the project began five years 
ago. Rockwell wrote about 30 percent of 
the system software itself using C and 
small amounts of assembly language, 
much of it for drivers for the hardware 
components . 

The rest of the software consists pri­
marily of standard Venix modules, which 
Boeing could pick and choose as needed. 
The MAT system software lacks typical 
Unix features such as the vi editor, whose 
presence might be a security risk because 
unauthorized users might be able to dis­
able the system. MAT software runs in 

on ly 16 MB of memory, a requirement on 
the space- and power-constrained aircraft. 
For the GUI, Boeing chose X Window 
System and Motif libraries from AGE 
Software, which run on a Texas Instru­
ments 34020 graphics processor. 

Boeing needed to control MAT so it 
wouldn't interfere with the flight-critical 
systems attached to the LAN. The system 
had to be able to wait for a few millisec­
onds while the LAN sent critical traffic 
that took priority over the maintenance 
system. Originally, Unix was unbounded 
and had no mechanism for preempting the 
kernel. Recent versions allow responses 
in the 20-ms range, but developers can't 
precisely control the response rate. Venix's 
real-time extensions allow a predictable 
response within tens of milliseconds , 
which was enough to meet Boeing's re­
quirements. 

Preflight Checks 
Even though the maintenance system was 
not cettified as flight-essential, it needed to 
be more reliable than typical desktop soft­
ware. In addition , Boeing and Rockwell 
wanted to analyze this system' s reliability 
to see if it would one day be possible to 
use conunercial software in flight-essential 
systems. As a result, the testing process 
became a crucial and lengthy part of the 
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Steve Fuemmeler (left) and Bob 
Geers helped guide Rockwell's 
MAT software development. 

test procedures covered 
less than half the code 
and took days to execute 
on a 66-MHz 486. 

The testing showed 
whether the software 
worked as it was de­
signed to, weeded out 
any failures, and gauged 
how well code ran dur­
ing power surges and in 
high-temperature condi­
tions . Stress testing 
showed memory leaks 
that Rockwell was able 

to fix early. on. The company doesn ' t claim 
to have found every bug or problem, but 
Rockwell says it is confident the software 
runs reliably . 

Rockwell ' s software designers have sev­
eral recommendations for developers who 
want to make their code more reliable. 
First, at least a few people on the design 
team should have a good understanding 
of both software architecture and hard­
ware and how the two interact. Second, 
spend the bulk of your time up front un­
derstanding your requirements and de­
signing the software to meet them. A good 
peer review of software design is better 
than finding problems after you 've written 
the system. Third, if you find problems in 
actual operation that your testing didn ' t 
catch, go back and see why the tests didn't 
catch them. If you keep track of this pro­
cess, it will improve your chances of catch­
ing these problems in the future, Rock­
well believes. 

For example, Rockwell might find prob­
lems in the software caused by power fluc­
tuations on the aircraft that QA didn't iden­
tify because it didn ' t test for such real­
world conditions in the first place, Fuem­

software-development effort. 
The FAA requires a review of every 

line of code in the systems it certifies. On 
flight-critical systems, developers must 
write each line so it can be tested to prove 
it does what it ' s designed to do . The test­
ing required for MAT wasn ' t this strin­
gent. In some cases , Rockwell was able 
to use standard Unix tests. 

But to improve the reliability and testa­
bility of the code, Rockwell wrote custom 
code so the software could be tested line­
by-line like any flight-system software. 
The company also developed rigorous test 
software for Venix. "To be certified as a 
[flight-essential] system, you must do an 
additional level of testing, where you en­
sure that the test suite covers I 00 percent 
of the statements in the code," says Steve 
Fuemmeler, Rockwell software manager. 
"Industry-standard tests for commercial 
software did not hit this mark." 

Rockwell had assumed that off-the-shelf 
tests would execute about 80 percent of 
the code statements. They planned to write 
the remaining tests themselves. 

In fact, existing tests executed only 27 
percent of the code, and Rockwell , Ven­
turCom, and AGE Software spent far more 
time writing their own tests than they had 
anticipated . " On Venix, we wrote addi­
tional supplemental tests that got us much 
closer, that did more structural testing and 
coverage of the software," Fuemmeler 
says. 

In addition to the fact that tests with 100 
percent code coverage aren' t available for 
Unix, the amount of code in systems such 
as X and Motif make thorough testing im­
practical-another surprise to the avionics 
industry, says Bob Geers, 777 electronic 
data management system program man­
ager for Rockwell. For instance, Motif has 
about 300,000 lines of code, and 100,000 
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meler says. Rockwell flight attendants and en­
wrote custom software tertainment systems that 

are located in seat backs that would allow MAT to 
handle power failures of a and arms. " Because we 
few tenths of a second, blazed a trail on the de­
which are conunon on air­ velopment process with 
craft when they switch 
from auxiliary power to engine power at 
takeoff and landing. The hardware flags 
the software during power interruptions 
so the software can initialize the appro­
priate module. 

Usually, data loss isn't a problem be­
cause RAM will hold up for short periods 
without power. Rockwell then tested the 
software' s ability to function during power 

loss with test equipment that injects a pow­
er interrupt of the required duration. An­
other Rockwell test exercised all the sys­
tem calls and X library calls that the 
current set of applications on the aircraft 
will use. The test suite ran for 10 days to 
check for adverse effects on performance 
or loss of available memory. In the real 
world, aircraft systems often run for this 
long. " They ' ll roll the aircraft up to the 
gate, keep it on, and then fly again," Fuem­
meler says. 

Bringing It In 
Despite the amount of test software Rock­
well wrote, using off-the-shelf software 
halved the amount of time spent in devel­
opment since so much of the code was al­
ready written. Now that it has written tests 
to make up for Unix test shortfalls , Rock­
well hopes to one day use Unix in more­
critical systems. 

However, the company believes it's dif­
ficult to use the X or Motif layers in any 
system that has to be thoroughly tested . 
"The size of X Window and Motif, the 
lack of a disciplined development process 
with the X Consortium, and the approach 
they took to develop X Window and Mo­
tif do not lend themselves to essential lev­
els of certification," Geers says. If it were 
not for those layers, MAT might have qual­
ified for flight-essential status, he adds. 

Even with the long test cycles, Geers 
estimates the company still saved 10 per­
cent or 20 percent of the time it would 
have spent in testing a proprietary-code 
system-but it's a bit of an apples-to-or­
anges comparison, because the tests were 
not as comprehensive as would have been 
required in a flight-critical system. MAT 
also has far more features and functions 
than would a maintenance system created 
with proprietary code, he says. 

Other areas where Rockwell might be 
able to use off-the-shelf software in the 
future include workstations that are used by 

commercial, off-the-shelf 
software, the development savings was 
marginal , but in terms of the future , it 
could represent significant cost savings," 
Geers believes. • 

Cate T. Corcoran is a freelance writer who is 
based in San Francisco. You can contact her 
at ctcorcoran@aol.com or via editors@bix 
.com. 
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FITS IN SMALL BUDGETS AS 

WELL AS SMALL BRIEFCASES. 


Sure it's sma ll, but we've managed to 

add even more features to our Latitude LX 

Des igned for

::::=•:a
:=:===.::::I 
- ..... ,...jll e 

Microsoft" 
Windows~95 

notebook and sti ll 

keep it under $1900. 

You' ll get all our 

usual good stuff- a 

1DOMHz processor, 
L2 cache built-in, plus onlyS300 more 

now we've boosted the RAM to BMB and 

pre-installed Microsoft®Windows®95 

software. And incredibly, for only $300 

extra, you can add all the sharpness and 

brilliance of an Active Matrix color 

display. What more could you want? 

Yo u can get double the battery life as 

well, because the LX's floppy drive bay 

accepts a second battery. 

So, if you don't get the Dell Latitude LX 

now, you better have something examined. 

And we don't mean your briefcase. 

11ic.hJ.fol@•• 
800-626-4316 
In Canada~ ca ll 800-668-3021 

Mon-Fri 7am-9pm CT • Sat 10am-6pmCT 
Sun 12pm-5pm CT • http://www.us.dell.com/ 

I Keycode #01081 I 

Pricing is not discountable. "Guarantees available in the U.S. only for registered owners of Dell Latitude systems purchased aher 8/8/94. tFor a complete 
copy of our Guarantees or Limited Wa rranties, please write Dell USA l.P.. 2214 W. Braker Lane. Building 3, Aust in, TX 78758. ¢Business leasing arranged by 
Leasing Group. Inc. * Prices and specifications valid in the U.S. only and subject to change without notice. Micro soh. Windows and the Windows logo are 
registered tradema rks of Microsoh Corporation. Tile Intel Inside logo is a registered trademark and lntelDX4 is a trademark of Intel Corporation. ©1995 Dell 
Computer Corporation. All rig hts reserved. 
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Window 

To Your 

Mind's Eye 

Samtron 's 17'' monitors offer pictures so crisp, so clear, they 
truly provide a window to your mind's eye . Winner of Byte 
Magazine's Best Monitor Overall for Image Quality award, praised 
by Windows Magazine ("You'll Like What You See") and highly 
recommended by PC Digest & Ratings Report, Samtron's 17'' 
monitors offer flicker-free resolution, sharp edge-to-edge focus 
and energy-saving features perfect for the home or office. 

And they just got better. Our next generation of 17" monitors, 
the SC-728FXL and SC-726GXL, feature digital on-screen 
controls, ergonomics and 15 .7" viewable, flat-square screen 

displays with fine dot pitch. Plus, they 're both Plug & Play 
compatible making them ideal for use with Windows 95 . In 
addition, both models offer Dynamic Focus for maximum clarity, 
INVAR Shadow Masking for increased brightness with less 
distortion and a ClearScreen Coating'" which reduces screen glare, 
eyestrain and fatigue. All this, and a limited 3-year warranty, at 
pleasantly competitive prices. 

For more information on these models and our full line of 14;' 15" 
and 20" high-qualit)r monitors, contact Samtron today. We'll open 
up awindow of possibilities, and give your mind 's eye a better view. 

•SAMTRON, 18600 Broadwick Street. Rancho Dominguez, CA 90220 
PHONE:1310) 537-7000, FAX: 1310) 537-1055,TECHNICAL SUPPORT: (BOO) SAMTRON 
The EPA Energy Siar emblem does not represent EPA endorsement of any produc1 or seivice. AU product names are uademarks of 1heir 
respective companies.©1995 SAMTRON, CtearScreen Coating is atrademark of Samtron. Floorp\an image courtesy of BAGH Technologies. 
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STATE OF THE ART 

Prefabricated application building blocks are coming. The only question is when. 

T 
he days when one programmer could bang out a com­
mercial-grade application are over. The size and com­
plexity of most applications are just too great fo r one 
mind . Enter components-prefabri cated parts of ap­

pl ications that a developer can string together to create a sum 
greater than its parts . 

Today , componentware is neonatal, residing largely in the in­
cubators of organi zations such as Component Integrati on Labs, 
Microsoft, and the Object Management Group (OMG), with their 
OpenDoc, OLE, and COREA standards. In th is series of articles, 
we tell you how you can dea l with and develop applicati ons us­
ing these developing standards. 

But are they the future? David A. Fi sher thinks not. As a pro­
gram manager fo r the Nati onal Institute of Standards & Tech­
nology (Gaithersburg, MD), he helps admini ster $ 150 milli on 
in government fundin g to fi pd new and better ways to create 
component-based software. So fa r, NIST has chosen to fund 16 
projects. " We picked the radical ideas fl oating around," he says. 

These ideas come from organizations at polar extremes. On one 
side are the almost-mythical research institutions, such as AT&T 
Bell Labs and Xerox' s Palo Alto Research Center (PARC). On the 
other side are obscure start-ups, with names Like Aesthetic So­
lutions, Semantic Designs, and even Tom Sawyer Software. 

At the heart of NIST' s program is the goal to make components 
and the skeleton applications that they plug into eas ier to build . 
The benefits to corporate developers would be shorter develop­
ment time, more-reliable code, and more effi cient use of devel­
opment resources. The program also seeks ways to create a viable 
component market that spawns an industry of commercial com­
ponent developers who can expect sales volumes large enough to 
recoup their programming costs. 

How might we fulfill these goals? Check back in five or sev­
en years. That' s when Fisher expects the research NIST is fund­
ing today to start to see day light as commercial products. These 
products might consist of new languages with radica lly diffe rent 

ILLUSTRATIONS: VICTOR GAD © 1996 

ways of expressing program requirements. " In the past, we've had 
some success by focusing on interface standards, but that 's not a 
long-term solution," Fisher says. " Interface standards have life ex­
pectancies shorter than the standards-setting process." 

New automation tools would generate both the needed com­
ponent and the mechanism for gluing it together with other com­
ponents. If languages and tools address the detail s of building 
component-based applications, software developers can focus 
solely on an application' s fea tures, performance, and reliabili ty. 
" We want developers to concern themselves with content over 
form," Fisher says. 

But th at des ire isn' t new. It 's what spawned CASE, object­
oriented programming, and today's more down-to-earth version 
of componentware. What's more, developers don ' t often complain 
that there aren' t enough creati ve ideas for making software de­
velopment easier; miss ing are here-and-now technologies that 
can help developers build programs today. 

It ' s to that strength that OLE and COREA (and soon, perhaps, 
OpenDoc) play. That's what we will ex plore in the followi ng 
pages. • -Alan Joch, Senior Editor 

Integration, Not Perspiration Components Everywhere 
Developing component-based applications Alook inside Network OLE and CORBA, 
still isn't for the faint of heart. Here's the leading standards for disbibuting 
some help ..................................83 components on your network ..... 9 9 
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Each year, the illegal use of software 
consumes nearly 50% of your potential 
revenues.With the flames of piracy 
eating away at your profits, can you 
afford not to protect your software? 
Software Obtained Illegally, by region, 1993 vs. 1994 

$666,440,105 
392,667,055 

$3,963,527,364 
4,350,961,640 

$4,900,862,9601-......_______._ _ .,s.002,681.255 

$821,992.ZSl 
1,334,894,665 \ 

$2,487 
3,)31, ' 

Source: BSA 

HASP®is widely acclaimed as the 
world's most advanced software 
protection solution. Since 1984, 
thousands of leading developers have 
used:nearly two million 
HASP keys to 
protect billions 
of dollars worth 
of software. 
Why? Because 
HASP 's security, 
reliabilicy, and 
ease-of-use led them to a 
simple conclusion: HASP is the most 
effective software protection system 
available. 
Today, more developers are choosing 
HASP than any other software 
protection method.To learn why, and 
to see how easily you can increase your 
revenues,call now to order your HASP 
Developer's Kit. 

1-800-223-4277 
http :// www . aks com 

The Professz'onal's Choice 
Aladdin Software Security Inc. 
·1e1 (soo) 2234277, 212-564 5678 
Fax: 2 I 2-564 3377 
E-mail:sales@ hasp.com 

Intl Office Aladdin Knowledge Systems Lid. 
Tel: 972-3-537 5795, Fax: 972-3-537 5796 
E-mail:sales@aks.com 

Aladdin Knowledge Systems UK Ltd. 
Tel: 0 I 753-622266, fax: 0 I 753-622262 
E-mail: sales@aldn.co. uk 

CAl:Kkfin KooMedgeSystemslld. 1985-19!15 (lD.95) HASP«liSa1eQ!Ste!e<1trOOemarko!Alad(fn KooMedgeSystemslld. Allotlle1 ~odli:t11.1rnesaretrildcmarksolthei1 respcct)wa.mers. Mac& lhe MacOSlogoarotrallemarksolN)llle 
Compulef, Inc., used umer licens6. NSTl makes no rca:mme!XlatiOn or COOOrscmeflt ol :iny prowet. 

• Aladdin BeneluK 08894 19777 • Aladdin France I 40859885 • Aladdin Japan 0426 60 7191 • Aladdin Russia 095 9230568 • Australia Conlab 398985685 • China Shanghai URI 
021 4372070 • Chile Micrologica 2222 1388 • Czech Atlas 2766085 • Denmark Berendsen 39 5773t6 • Egypl Zeineldein 23604632 • Finland IO·Systems 0870 3520 • Germany 
CSS 20t 278804 • Greece Unibrain t 6856320 • Hong Kong Haslings 02 8571339 • India Solulion ti 2218254 • Italy Partner Data 2 26147380 • Korea Dae·A 
2848 4481 • MeKico SiSofl 55439770 • New Zealand Training 45666014 • Poland Systherm 61 480273 • Portugal Futunnatica 14116269 • Romania lnleracliv 64 153 ti 2 • South 
Africa 0 Le RouK 118864704 • Spain PC Hardware 3 4493193 • Switzerland Opag 61 7t69222 • Taiwan Teco 2 555 9676 • Turkey Mikrobela 312 467 0653 
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STATE OF THE ART 


INTEGRATION, NOT PERSPIRATION 

CORSA, OLE, and OpenDoc: Three technologies for desktop components face off 

DAVID S. LINTHICUM 

C hoose one from column A, one from 
column B, and one from column C. 

Presto: You have an application. 
Why shouldn't it be that easy? After all, 

you can build an entire personal computer 
by selecting off-the-shelf components. 
Why can't you build a software program 
the same way? 

You can, if you understand how to use 
today ' s three main component technolo­
gies: CORBA, OLE, and OpenDoc. De­
velopers who work exclusively in Win­
dows have it easiest: Microsoft has been 
chumming the waters for more than two 
years with Visual Basic custom controls 
(VBXes) and OLE controls (OCXes) . 

But all is not perfect with Microsoft 's 
Object Linking and Embedding technol­
ogy. lts learning curve can be daunting, 
and even when you've mastered it , you 
hit disappointing limitations like its lack of 
inheritance. (Inheritance is one of the cor­
nerstones of object-oriented (00) devel­
opment.) Ask developers about the alter­
natives, and they'll describe OpenDoc as if 
it were an objet d'art on a pedestal. Un­
fortunately for most production shops , 
OpenDoc will remain as impractical as a 
museum piece until the technology finally 
ships and is embraced by third-party com­
ponent vendors. 

The ground is even shakier for devel­
opers who code for Macintosh, OS/2, or 
Unix. They have nothing like OLE for get­
it-done-now jobs. And their best-hope 
component environments, from OpenDoc 
to CORBA descendants like SunSoft ' s 
NEO (Networked Objects), are infants . 

Controlling OLE 
Unless you've been lost in Myst for the 
last three years, you've probably heard the 
hoopla over Microsoft's OLE 2.0. ln short, 
it provides the event-handling, file-man­
aging, and information-sharing mecha­
nisms that serve as the plumbing of appli­
cation components like OLE Controls. 

continued 
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Moreover, OLE is an integral part of Win­
dows 95 and other Microsoft operating 
systems. 

But OLE has a big drawback: Despite its 
name, it does not support 00 develop­
ment.OLE-based components don' t offer 
inheritance-the capability to move data 
and functi ons from existing objects into 
new objects for use inside an application. 
You can alter OLE components using ag­
gregation, but you cannot extend the ca­
pabilities of an OLE component through 
standard 00 programming operations. 

(In contrast, COREA-based platforms, 
like OpenDoc, do support the 00 model 
religiously. Developers can extend the ca­
pabilities of OpenDoc components, or oth­
er CORBA-based object request brokers 
(ORBs), through the same 00 develop­
ment practices found in C++, Smalltalk, 
and many special client/server tools.) 

OLE Controls are a mi x of an OLE au­
tomation server, which allows one OLE 
Control to expose its class modules tooth­
er OLE Controls, and an OLE in-process 
server, which is a server OLE implements 
as a DLL. OLE Controls support embed­
ding; OLE automation ; event notification ; 
and the capability to connec t obj ec ts , 
which establi shes two-way communica­

tions between an object and an applica­
tion. This link lets an object notify an ap­
plication when there's a change in its data 
or when a user has fired an event, such as 
executing a mouse click. In addition, OLE 
Control s register themselves in the Win­
dows registry (throu gh the DllReg is­
terServer function), provide a licensing 
fea ture, and offer property editing. These 
ne w fea tures ease so me deve lopme nt 
chores for those who build OLE Controls. 

How do OLE Controls work within an 
application? As the fi g­
ure below show, th ey 
transform user-generat­
ed events (s uch as 
mouse clicks) into mes­
sages that communicate 
with the appLication (the 
container in OLE par­
lance) . OLE Control s 
use these events to trig­
ger event handlers that 
carry out the bidding of 
the OLE Control. 

There are two major 
steps in the process of 
creating an OLE Con­
trol. First, you must de­
sign the control , which 

means creating, writing, and compiling 
the code that draws the control and sets 
up all the methods and data encapsulated 
inside it. The code eventually becomes a 
DLL with an .OCX or .DLL extension. 
Second, you need to design the interface 
that will allow Microsoft' s Vi sual Basic, 
Borland ' s Delphi, or other appropriate de­
velopment environment to use the OLE 
Control. OLE Controls are DLLs and are 
not linked to a single application. 

The communication between applica-

OLE Control Messaging lntelface 

Interface Interface 

Container OLE Control 


pfn 

pfn
Function table 

An OLE Control interface consists of a pointer to a function table that 
sits between the container (an application) and the OLE Control. 

How an OLE Control Works with an Application 

2 The messa e tells the 
application (known in 

1User-generated events, OLE parlance as a container) 
such as a mouse click, what action it should 

3Containers and OLE 
controls communicate 

through a messaging 
interface. Every OLE control 
has a built-in receptor, called 
a sink, to receive instructions 
from an application. 

4 Sometimes a user 
generates an event 

within an OLE Control. To 
communicate this event to 
the container, the control 
tells the container to 
dynamically set up a sink to 

send off a message to the receive the communication. perfonn.
OLE application. 
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STATISTICA"' (automatically configures itself for Windows 3. 1 or 
WINDOWS 95) • Acomplete data analysis system with thousands of on­
screen customizable, presentation-quality graphs fully integrated with all pro­
cedures • Comprehensive IVi11dows' suppo11, OLE (client and sen,er), DDE, 
customizableA11/o Task toolbars, pop-up menus • Multiple data-, results-, and 
graph-111ndows with data-gmjJh links • The largest selection of statistics and 
graphs in a single system; comprehensive implementations of: Explorato1y tech­
niques 11·ith advanced brushing; multi -way tables with banners (prcsentation­
quality repo11s) ; nonparametrics; distribution fittin g; multiple regression ; gen­
eral nonlinear estimation; stepwise logit/probit; general ANCOVA/MA.NCOVA; 
stepwise disc rimin:mt analvsis; log-linear analysis; confirmatorv/ exploratory 
factor analysis; cluster an:tlysis; multidimensional scaling; canonical correla­
tion; item analysis/reliabilitv; surviv:tl amtlysis; a large selection of lime series 
modeling/forecasting techniques; structural equation modeling with Monie 
Carlo simulations; and much more • On-Line Electro11ic Manual wiil1 compre­
hensive introductions to each procedure and exmnples • Hypertext-based Stats 
Advisor expert s~~tem • Workbooks with multiple A11toOjJe11 documents (e.g., 
graphs, reports) • Extensive data management facilities (fast spreadsheet of 
unlimited capacity with Jong formula s, Drag-a11d-DrojJ, A11t0Fil/, A11/o ­
Recalc11late, split-screen/variable-speed scrolling, advanced Clipboard sup­
p011, DDE links, hot Lin ks to graphs, relation:tl merge, data vc1ification/clean ­
ing) • Powe1ful STA TISTIC4 BASIC language (professional development em1­
ronment) with mauix operations, fuLI graphics support, and interface to exter­
nal programs (Dlls) • Batch command language and editable macros, fl exible 
··n1rn-key'" and automation options, rnstom-designed procedures c:mbe added 
to floatingA11/a Task toolbars • All output displayed in ScroUsheets'" (d)"1<unic, 
customizable, presentation-qualitv tables wi th instant 2D, 3D, and multiple 
graphs) or word processo r-style report edi tor (of unlimited capacity) that 
combines text and graphs • Extremely large an:tlysis designs (e.g., correlation 
mat1ices up to 32,000x32,000, unlimited ANOVA designs) • Megafile Manager 
with up to 32,000 variables (8 Mb) per record • Unlimited size offiles; extend­
ed (' ·quadruple'") precision ; unmatched speed • Exchanges data and graphs 
with other appli ca tions via DDE, OLE, or an ex tensive selection of fil e 
import/export facilities (incl. OIJIJCaccess to 11rtually :~I data bases and main­
frame fi les) • Hundreds of t111es of graphs, incl . categorized multiple 2Dand 
3Dgraphs, tern:uy 2D/3D graphs, matrix plots, icons, :u1d unique multivariate 
(e.g. , 4D) graphs • Facilities to custom-design new graph t)11es and add them 
permanently to menus or toolbars • On-screen graph customi zation with 
advanced drawing tools (e.g., scroUing and editing of complex objects in 32x 
real zoom mode) , compound (nested) OLE documents, Jl/11lti/1le-Gra/1b 
A11to!L9'011t Wizard, templates, speci:tl effects, icons, page layout control for 
slides :u1d printouts; unmatched speed of graph redraw • Interactive rotation , 
perspective and cross-sections of 3D displays • Large selection of tools for 
graphical exploration of data: extensive brushing tools with animation , fitting, 
smoothing, overlaying, spectral planes, projections, layered co mpressions, 
marked subsets • P1ice $995. 

Quick STATISTICA (for Windows) • Asubset of S/!17/STICA ; com­
prehensive selection of basic statistics and the full analj1ic and presentation­
qualitygraphics capabilities of S7!171STICA • P1ice $495. 

STATISTICA/QC - Industrial statistics add-on package (requires S7ATIS­
TICA or Quick S7!17'1S71CA for Windows) • The largest selection of intlustri:tl 
statistics in a single package; qualitycontrol charts (compatible with re:tl-time 
data acquisition systems) , process capability analysis, R&R, sampling plans, 
and an extremely comprehensive selecti on of experimental design (DOE) 
methods • Flexible tools to customize and automate :tll analyses and reports 
(incl. "turn-key" systemoptions, and tools to add custom procedures) • Price 
$495. 

STATISTICA/Mac (for Macintosh) • Price $695 (Quick -$395) 

Domestic sh/h S12 per product ; 30-day money back guarantee. 

RlStatSoft' 
2325 E. 13th St. • Tulsa, OK 74104 • (918) 583-4149 
Fax: (918) 583-4376 

Overseas Offices: StatSoft of Europe {Hamburg. FRG) , ph : 040/ 4200347 . fax : 
040/4911 310; StatSoft UK (London), ph: 01462/482822. fax: 01462/482855; StatSoft Pacific 
(Melbourne, Australia) , ph: (03) 663 6580, fax: (03) 663 6117: StatSoft France ph: (1) 45 66 
97 00, fax: (1) 45 66 06 51: Available from other Authorized Representatives worldwide: 
Sweden: AkademiDa!a Scientific ph: 0 18-210035, fax: 018-210039; Finland: Slalcon Oy ph: 
24-334678, fax : 24-333867; Belgium: Texma NewTech ph: 010 61 16 28, fax 010 61 69 57; 
South Africa: Osiris ph: 12-663-4500, fax 12-663-611 4; Japan (Macintosh): Three's Company. 
Inc.. ph: 03-3770-7600, fax 03-3770-7784; Japan (Windows) : Design Technologies. Inc.. ph: 
03·3667-1110, fax: 03-3668-3110; Italy : Prompt SRL ph: 49-893-3227. fax: 49-893-2897; 
Poland: Companion Oprogramowanie ph: 12-369680, fax : 12-360791 : Taiwan: Intelligent 
Integration Corp. ph: 2-759- 1791. fax: 2-759-1790 StatSoft, the Sta!Soft logo. STATISTJCA, 
and Scrollsheet are trademarks of Sta!Soft , Inc. 



How TO WALK THE STANDARDS TIGHTROPE 


As the OLE and OpenDoc standards 

continue to evolve, developers must 

make sure works in progress aren't 

harmed by any abrupt changes in direc­

tion. Developers can take one of four ap­

proaches to these shifting sands: Go OLE, 

go OpenDoc, go both, or wait and see. 

OLE 2.0 is a great fit if you develop 

only for Windows 95 and Windows 

NT since it's part of those oper­

ating systems. If you go OLE, 

you base your application-devel­

opment efforts on an obtainable 

technology. This here-and-now 

advantage led approximately 375 

software vendors (so far) to publicly de­

clare their allegiance to OLE. But OLE 

comes with a price: Applications are diffi­

cult to build because OLE 2.0 has an 

overly complex interface. Thus, develop­

ers need to absorb a lot of low-level detail 

before they get OLE to sing and dance. 

With OpenDoc, you can build CORBA­

based objects that have the capability to 

operate within a desktop environment. 

OpenDoc provides an easier approach to 

development and is better for cross-plat­

form applications, so it's a solid fit for 

Unix, Macintosh, and OS/2 environments. 

OS/2, in fact, is built using the System 

Object Model !SOM), which gives it and 

tions and OLE Controls is through a mes­
saging interface. The host application tells 
the control what to do through thi s inter­
face, and the control carries out the oper­
ation. Every OLE object has a receptor, 
known as a sink, to rece ive an appli ca­
tion's instructions. In some cases, howev­
er, a user may generate an event within an 
OLE Contro l, and the co ntro l needs to 
communicate thi s to the application. OLE 
Contro ls set up these two-way communi­
cation links dynamically. The control fi rst 
tells the application what language it can 
speak. The app li cat ion then sets up the 
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OpenDoc common ancestry to CORBA. 

OpenDoc even supports OLE, so you 

can embed OLE 2.0 objects directly into 

its OpenDoc components. Also, OpenDoc 

is a better bridge to networked applica­

tions, thanks to its kinship with CORBA 

2.0, whose creators have already worked 

out how to distribute object throughout 

enterprises. On the other side, Mi­

. crosoft has still not released 

the final version of Network 

, OLE (see "Components Every­

. where," page 99). 

But delays plague OpenDoc 

also, and the success of OLE 2.0 

and Microsoft's considerable influence 

give many potential OpenDoc supporters 

second thoughts. Development tools us­

ing OpenDoc have also been slow to ap­

pear, so only a handful of products, such 

as AppWare, will support OpenDoc when 

it finally becomes a reality sometime later 

this year. Novell didn't help the situation 

at last year's Unix Expo; the company ap­

peared to be hedging on its OpenDoc sup­

port and seemed to be flirting with OLE. 

News like this places OLE alternatives in 

a holding pattern. 

OpenDoc has a better approach to 

component-based development and bet­

ter platform support, but it could still 

proper sink to accept th is language, and 
the two sides make a connection. 

To ease deve lopment, OLE prov ides 
standard events (called stock events) for 
each OLE Contro l. These are the base 
events that developers build on to create 
their OLE controls. The OLE Control par­
ent class, Microsoft Foundation Classes' 
COleControl, manages stock events by de­
fa ult. To make an OLE Control interac­
tive, developers must add interface meth­
ods and properties. Methods provide the 
OLE Control with basic behaviors; prop­
e1ties generally include color and fonts for 

lose the big game to OLE. 

Other component technologies include 

Iona's Orbix, Digital's ObjectBroker, 

IBM's SOM, Expersoft's XShell, SunSoft's 

NEO, and HP's ORB Plus. Although these 

six technologies provide CORBA compati­

bility, most are based on CORBA 1.2 and 

therefore can't play well with each other. 

Things are changing, however. The OMG's 

new CORBA 2.0 specification finally pro­

vides enough detail to allow developers to 

create object request brokers (ORBs) that 

work together. 

Some development shops take the po­

litically correct approach: They support 

OpenDoc, CORBA, and OLE. But it's ex­

pensive to keep developers up to date on 

tools and training for all the different 

technologies. Some other organizations 

have chosen the cheaper path of waiting 

to see which way the industry goes before 

committing resources. However, watching 

and waiting could be the most dangerous 

option of all, since component technology 

moves so quickly. Those who choose to 

stand still now could find that it's almost 

impossible to catch up later. You can't 

blame developers for getting frustrated 

with the entire situation as they watch 

the factions of component development 

fight it out. 

use in the O LE Contro l. Methods and 
prope rt ies toge ther make up the bas ic 
mechani sm that allows the appearance and 
values in the control to change as appli ­
cation processing takes place. 

But OLE Controls are difficul t for many 
developers to understand and even more 
difficul t to build. For instance, OLE re­
qu ires that a developer invoke J26 fu nc­
tions just to get at 13 in terfaces. However, 
Microsoft's fi rm support fo r the standard 
has led to such handy tools as the App­
Wizard, a dynamic template generator for 
use with Visual C++ that lets you develop 
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OLE2.0 
PROS 
• Available today for commercial develop­

ment projects 

• Widespread third-party component 
support 

• Extensive and growing development-tool 
support 

• An integral part of Windows 95 and 
Windows NT 

• Microsoft aggressively promotes the 
technology 

CONS 
• Steep learning curve for developers 

• Uses a complicated interface 
• Doesn't support inheritance 

OpenDoc 

PROS 
• Supports inheritance and other object-

oriented principles 

• Easy-to-use interface 

• Requires fewer API calls than OLE 
• Supports irregularly shaped objects, 

overlapping parts 
• Components can be active in the 

background 

• Designed for cross-platform 
applications 

CONS 
• Formal version hasn't shipped yet 
• Nascent third-party component market 

• Few development tools currently sup­
port the technology 

OLE Controls and other OLE paits without 
having to code from the ground up. 

Support for OLE Controls is growing. 
Development packages such as Borland 's 
Delphi , Microsoft' s FoxPro and Access, 
and Visual Basic all support OLE Con­
trol s, as do most Windows-based 
client/server development products. 

OLE Control Roots 
While OLE Controls may represent the 
future, VBXes are by far the most suc­
cessfu l implementations of component­
based development. VEX-based appli ca­

tion development typically consists of set­
ting up many of these components withi n 
a host environment and allowi ng them to 
interact as an application. Developers usu­
ally just place VBXes inside interface win­
dows, then tell the appropriate component 
properties within the tool what wi ll happen 
when the program in vokes the VBX. You 
can often add these VBX components to an 
application without having to write a sin­
gle line of code. It ' s plug-and-play pro­
gramming. Most Windows de ve lopment 
tools, such as Visual Basic, PowerSoft' s 
PowerBuilder, Borland 's Delphi , and most 
C++ compilers can use VBXes. 

VBXes are everywhere. You can pur­
chase them by the score at prices ranging 
from free to $3000. They' II do everything 
from fax ing within an application to pro­
viding visual buttons to managing com­
plex financia l information. On-line ser­
vices, BBSes, and Web servers offer many 
freeware or shareware VBXes. 

But all has not been well in the VBX 
world. VBXes aren' t based on any partic­
ular standard, and many developers con­
sider them kludges that are closely linked 
with Visual Basic. And prec isely 
because the list of third-party ven­
dors is so vaiied, "buyer beware' ' is 
the mantra for users of VBX com­
ponents. Generally speaking, VBX 
vendors test the products on ly with 
a few select development tool s, 
not with all potential development 
environments. Some PowerBuilder 
developers say man y VBXes 
aren't co mpatible with that plat­
form ' s client/server development 
environment. Even Visual Basic 
developers find that bugs in VBX­
es keep them from playing well 
with other VBXes. 

These problems will soon be­
come moot. Microsoft is aban­
doning VBX in favor of OLE Con­
trol to promote the OLE agenda. 
For those of you who build VBX­
es, Microsoft provides a VBX-to­
OLE Control migration toolkit as 
part of Vi sual C++ 2.0, the pre­
mier development environment for 
VBX and OLE Control. 

Using OpenDoc 
If OLE Controls are king for Win­
dows environments , then Open­
Doc is the crown prince for many 
Unix, OS/2, and Macintosh devel­
opment efforts . OpenDoc has a lot 
on OLE, including its full support 

for inheritance. OpenDoc has a better in­
terface than OLE partly because develop­
ers can do more wit h fewer API ca ll s. 
OpenDoc also supports irregulai·Iy shaped 
objects, overlapping parts, and the capa­
bi Ii ty to have a variety of parts active at 
the same time. (However, "active all-the­
time" OpenDoc components can cause 
performance problems since they all re­
quire CPU cycles.) 

OpenDoc programs cons ist of doc u­
ments, parts , container applications, part 
editors, part services, and a part viewer. 
You build applications by grouping Open­
Doc parts inside a document (see the sam­
ple below). Paits typically have part editors 
or pait services, which enable users to view 
or manipulate parts, depending on the ap­
plication . 

The container is a stand-alone applica­
tion that a developer has modified to sup­
port embedded OpenDoc part ed itors and 
services. Part editors display and modi fy 
the contents of a part, as well as provide a 
user interface for making these modifica­
tions. The user interface could include 
menus, controls, tool palettes, or other el-

The Sum of OpenOoc's Parts 

, kcipc1~1 \\m1pcii. ctiarn :u.lfahil" 

innc·<lilul i1c1 :u!l uu,J;ih1fo Cll\ <'111 . 11 1 

CJtclli , S~bUrr(• for t itcr 

frrm~n!~ l ,\ ui;u s!ll>. quuil 

o mi 1:1rcum~reil ie1 :> klfu,J. 

The building blocks of an OpenDoc document are parts­
components that hold text and graphics, as well as viewers 
and editors that let you manipulate the infonnation. The 
photo in this sample document is ready for editing. 
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ements for interacting w ith the contents. allow users to see and p1int the contents them a component discipline that other ar­
For example, an OpenDoc part could be of a part. A viewer is useful i f a develop­ chitectures, including OLE, have yet to 
a bar graph that will go into an annual re­ er would like the user to be able to exam­ match. OpenDoc i s a set of shared class 
port. By invoking a part editor, a user can ine but not change the information in an libraries with a platform-independent in­
display and alter the informati on. OpenDoc part. terface defined by an interface definition 

Part serv ices prov ide the background language (IDL). It uses object skeletons 
features of an OpenDoc part and the user Something Completely Different based on COREA-compliant System Ob­
inter face for manipulating the contents of Developers w ill find OpenDoc a radical j ect M odel (SOM) base classes. It's easy to 
that part. For example, a database-access departure from traditional GUI appli ca­ add new parts at any time because the 
part would build in the database-access ti on development 
functionality as a part service. Part viewers because it gi ves 

FROM THE TRENCHES 

0PENDOC AND OLE 
COMPANY feed into the application 


Prodigy Services Co. even when it's not in the ac­


tive window. OLE doesn 't 


DEVELOPER support this: When you click 


Michael Twisdale, off the application, the feed 


senior architect stops. "This is a big differ­


ence, from our point of 


DEVELOPMENT ENVIRONMENT view," Twisdale says. "The 


C++, Java, and Telescript. coolest applications in the 


Some Delphi ; investigating 	 future will be those that are 

Smalltalk. alive." 


"In addition," he adds, 

JlTHE PROBLEM 	 "distributed processing is to use OLE for NT or Win 95, "Is Novell committed to 
m 

~ 
Expand the on-line service 's simpler with OpenDoc even if he believed OpenDoc 	 ,, 

JlOpenDoc? Will Apple be 
cdistributed-processing capa­	 thanks to the System Object to be superior. 
m 

maround to support it? Will IBM CJ 

zbilities. Find ways to distrib­	 Model (SOM) and the Distrib­ There's also concern 
~ 

ute applications without di­ uted System Object Model about OpenDoc 's backers. stand behind SOM? Microsoft 
~ vulging source-code secrets. 	 (DSOM). You just plug in "When Novell creates as is launching ahuge effort to g! 

DSOM libraries. OLE is still a much uncertainty as it did at 
l!l 

push OLE, but I don't see that 
BACKGROUND single-desktop strategy. With Unix Expo, it's easier for Mi­


Prodigy is building experi­ SOM, we have automatic crosoft to sell OLE," Twis­ happening from Novell and * 

mental OpenDoc and OLE propagation. This guaran­ dale says. " Is Novell commit­ IBM with OpenDoc." 

container applications that tees that protocols are con­ ted to OpenDoc? Will Apple 
 -Michael Twisdale, Prodigy
speak directly to the on-line 	 sistent. Without this , consis­ be around to support it? Will 

service. One example is an 	 tency rests with the IBM stand behind SOM? Mi­

application that gives users programmers." crosoft is launching a huge lot more work on developers. 

a live stock-market feed with OpenDoc 's inheritance is effort to push OLE, but I OLE doesn't hide things the 

continuous pricing updates. important to Twisdale: "This don 't see that happening way more object-oriented en­

Any traditional business ap­ lets us distribute source from Novell and IBM with 
 vironments do. With OLE you 

plication such as Microsoft code without giving away any OpenDoc." 
 have to remember how what 
Word can act as a container of our trade secrets ." "If we've just developed a you create will affect this op­

and automatically receive whole suite of applications, erating system or that oper­

stock prices. STATUS we're sunk if OpenDoc sup­ ating system. Microsoft 


OpenDoc works for this Cl Labs ' slow commitment to port wavers . So we develop wanted to get to market, so 

application because it sup­ a 32-bit version of OpenDoc in both OpenDoc and OLE. 
 the level of abstraction in 

ports in-place activation. concerned Twisdale. Without But with OLE, we do so OLE is not that hot." 

Stock prices can continue to that support, he would have screaming. OLE imposes a 
 -AlanJoch 
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FOR WIN w 
The world's best-selling memory 

AMAZING NEW 
management program is now 

TECHNOLOGY 
bigger than ever. 

Quarterdeck's QEMM 8 breaks through barriers 

to squeeze every last byte of memory out of your 

computer. With a program that's generations ahead in 

technology, safety and ease of use. And comprehensive 

enough to let you run all the applications you need, 

from 32-bit Windows 95 all the way back to DOS. 

QEMM 8 uses three key technologies: 

QEMM's memory multiplying technology is a 

proprietary method that compresses physical memory. 

This, combined with a unique technique to speed up 

virtual memory gives 

you maximum available 

Windows memory. So yo u 

don't need to fork out 

hundreds of dollars for 

expensive RAM chips. 

QEMM's resource manager frees up Windows 3.1 

User and GDI resources. So you can open more 

programs simultaneously without those dreaded 

'Out Of Memory' messages. 

just point and click to optimize 
your PC. 

D 
QEMM's system 

memory management 

~squeezes up to 634K 

out of the 640K, with 

patented Stealth 
I~ 
.... 

technology that maps 

system ROM into 

other areas of memory. This doesn't just make your 

programs and games under the DOS prompt scream right 

off your screen, it gets Windows the memory it needs. 

No other memory program does so much. 

Or does it so well. All this power comes to you in 

a package that's incredibly easy to set up, optimizes your 

PC automatically and lets power users fine-tune the settings. 

QEMM 8 also comes with Manifest®, so you can see 

what's happening with your memory and other system 

components like PCMCIA adapters. 

Not that you' ll ever have anything to worry about. 

Over 10 years of experience in memory management 

makes QEMM 8 one of the most dependable programs. 

You couldn't do more for your computer than visit 

your local dealer today. For more information, go to 

www.quarterdeck.com or call 1-800-683-6696. 
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Manifest gives you a 'view under the 
hood' of your PC. 
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FRO M T HE TRENCHES 

OPENDOC AND OLE 


COMPANY 
MCI Telecommunications 

DEVELOPER 
Tony Dunbar, staff architect 

in the Open Platform 

Development Group 

DEVELOPMENT ENVIRONMENT 
C and C++ for OS/ 2 , Win­

dows NT, and Windows 3 .11 

THE PROBLEM 
"Compound documents are 

great stuff, but I've got to 

turn around 45 developers 

and 7000 network adminis­

trators to a new way of think­

ing, " says Dunbar. "I have in­

dependent development 

groups, and it 's hard for 

them to collabo rate, so inter­

operability issues don 't get 

addressed until after we 

send the [forms processing] 

software to the field ." 

BACKGRO UND 
Historically, MCI 's Open Plat­

form Development Group 

wrote on ly monolithic appli­

cations . Document-based ap­

plications wou ld help the 

company adapt to changes , 

especially in the old-style 

forms-processing program 

that lets end users create a 

form to collect data and send 

it to the server. Today, as in­

formation needs change, 

users create a new form . 

"That's an easy way to devel­

op, but it's a bad appl ica­

t ion ," Dunbar says. "So now 

we 're looking at OpenDoc to 

address this ." 

STATUS 
OpenDoc could help reduce 

interoperability problems that 

arise from having indepen­

dent development staffs . 

"OpenDoc brings to the table 

objects that interoperate 

without needing direct collab­

oration between developers ," 

Dunbar says. "OLE is a col­

laborative API: It requires 

that two devel­

opers work to­

gether to 

agree on spec­

ifications ." 

OLE's ad­

vantage? " It's 

already out 

there." 

To change 

users familiar only with 

monolithic applications, Dun­

bar is rolling out a new inter­

face with a document shell 

that introduces end users to 

the document-centric ap­

proach. Within the developer 

staff, Dunbar wil l capitalize 

on their experience. 

"I have a couple of experts 

on staff who can focus on 

the domain-specifi c aspects 

of OpenDoc, " he says . "This 

lets the application program­

mers become either just 

OpenDoc parts bui lders or 

parts users ." Gradually, he 

will introduce the program­

mers to new ideas like in­

"OpenDoc brings to the table 
objects that interoperate 
without needing direct "' "' "' 
collaboration between 
developers." 
- Tony Dunbar, MCI 

place editing with OpenDoc's 

parts handler. 

"The developers are 

ready," he says. "We're ex­

perimenting with the alpha 

version now. I'm banking on 

OpenDoc being released in 

beta within the next six 

months. " 

- Alan Joch 

SOM objects dynamicall y bind. 
The IDL and SOM base of OpenDoc 

allow part editors bu il t with various com­
pilers and programming languages to talk 
with each other using a common commu­
nications mechani sm. SOM includes a 
component-packaging mechanism. When 
building OpenDoc objects, developers can 
use this mechani sm to package part edi­
tors using binary class libraries for ship­
ment as DLLs; yo u can send a part to 
someone and be sure the rec ipient will 
have the appropriate viewer to see the pait. 
SOM is the 00 heart of OpenDoc, and 
it 's where OpenDoc gets its inheritance 
capabilities. Inheritance lets developers 
subclass OpenDoc parts and either use or 
override methods and data delivered us­
ing the DLL binaries . This feature brings 
the concept of extenclable parts to Open­
Doc, which is one of the real selling points 

of this technology. 
On paper, Open Doc offers a number of 

technica l advantages . But is creating parts 
any easier than cod ing controls in the OLE 
environment? Actually, the process of pro­
gramming an OpenDoc part is stra ight­
forw ard. You create the interface in an 
IDL source fil e, run the SOM precompi l­
er on your IDL code, acid the body of the 
implementation code, compile the whole 
thin g into a DLL for Windows or the 
equi va lent in other environments, and 
you' re ready to roll. Building OpenDoc 
parts requires fewe r steps than building 
simi lar components as OLE Contro ls. 

When creating an OpenDoc part, you 
must first subclass ODPart, which is an 
abstract class that brings with it 60 meth­
ods to define the behavior of a part. You 
customi ze behavior of a part by overriding 
any of the default methods that came with 

the part. You can create a workable Open­
Doc part by implementing as few as six 
methods. Thus, creating OpenDoc parts is 
a snap for most developers in almost any 
programming environment and platform. 
The onl y real trick is to track which meth­
ods OpenDoc call s while your part is 
working in a production environment. 

With OpenDoc, you can also create 
links between objects, or a permanent ref­
erence from one part to another. When 
data changes in one OpenDoc object, it 
automati cally changes in the other. For 
example, developers could use one Open­
Doc component to track in fo rmation in 
the stock market in real time, and send in­
formati on to update a graphical depiction 
of the data in another Open Doc object. 

The component-based nature of Open­
Doc allows developers to create or 1nigrate 
components on one platform and use them 
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Solve problems fast; 
look good. 

Solve problems fast and increase 
yields; look really good. 

Turn In an Impressive 
performance every time, 
with Cornerstone™ data 
analysls software. 

Cornerstone'" helps you meet even the 
most ambitious yield goals. Because 
Cornerstone makes it easy to interpret 
large amounts of data , you can visualize , 
analyze, and solve problems quickly. 

Cornerstone is a powerful exploratory 
data analysis tool that helps you isolate 
opportunities for increased yields . 
Easy-to-use, yet sophisticated Statistical 
Process Control capabilities let you monitor 
and improve your manufacturing process­
es. Cornerstone even allows you to easily 
create impressive charts and graphs, 
so you can share your good results with 
colleagues. 

Cornerstone is based on many years' 
experience with manufacturing customers. 
We embed that domain knowledge into 
our software. To learn more about how 
Cornerstone can help you achieve 
impressive results , call: 

S00-331-2266, ext. 301. 

Look really good. 

Ask for a free Inf01mation 
Kit. You'll receive more 
information on 
Cornerstone software, 
and a copy of Data 
Analysis: New Tools for 
Expanding Needs. This booklet, by the 
Patricia Seybold Group, is yours free , 
so phone, fax, or Email today 
Call: 800·331·2266, ext. 301 
Fax: 508·429·8395 
Email: Cornerstone@bbn.com 
Visit our Web site: 

http://www. bbndomaln. com/mfg/ 

~DOMAIN 

,.., Software smart. Process perfect. 

© 1995, BBN Domain Corpor::nion (formerly BBN Softw:ire Producis Corporation). 
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OpenDoc Building Blocks 
ponents. App l e OpenDoc i s the obvious choice of com­
and the other pro­ ponent technology for the Macintosh. Ap­
ponents of Open­ p le is a member of Component Integra­
Doc are realistic . tion Laboratories, the consortium that is 
They are we! I creating and promoting OpenDoc. And 
aware that the App le now uses OpenDoc to deliver a 
techno logy has a component-based architecture for System 
tough battle to w in 7. (Microsoft is also porting OLE 2.0 to 
the desk top , so System 7.) 
OpenDoc 's OLE In many ways , System 7 and OpenDoc 
support allows de­ are funct ionally equ ivalent to Windows 
ve lopers to mix 95 and OLE. However, Macintosh devel­
and match both opers have only a few select OpenDoc 
OpenDoc and tools to use, many of which are still evolv­
OLE components ing. Orac le Power Objects uses BASIC 

on other platforms that support the stan­ in the same development environments. and w i ll support OpenDoc component de ­

dard. Open Doc, as with other CORBA off­ ve lopment on the Mac. (Power Objects 

spring, supports OLE 2.0 by encapsulating Mac Development 

OLE components inside OpenDoc com- T hanks to A pp le's strong support, 


FROM THE TRENCHES 

VBXES 
COMPANY used VideoSoft's VS Elastic, that someone 


Ademco , a Pittway Inc. a control that changes the has already 


subsid iary size of al l chi ld controls in written." 


forms whenever you resize a But VBXes 


DEVELOPER window. are not with-


Scott Bernstein, database out problems. 


applications engineer STATUS Bugs that ex-


The imaging system uses ist in compo-


DEVELOPMENT ENVIRONMENT standard Adaptec 1542C nent-based 


Visual Basic 3.0 SCSI adapters, which means appl ications 


Ademco can choose almost often surface 
;: 
JJTHE PROBLEM any scanner for the best on ly as genera l protection "The population of controls is )> 

0 

Bui ld a high-volume imaging price and performance. fau lts (GPFs), and tracking CJ)so vast, it's not difficult to find 
)> 

z 
system that doesn 't re ly on The new system now con- down the problems at such a ~ 

)>aVBX that does what you wantthe performance vagaries tains 150,000 scanned im- high level can be difficu lt, lg 

and expense of proprietary ages, wh ich represents Bernstein says. to do.There's no question @ 

"' "' "' 

images the company amass- PC development over to Visu­

turnkey imaging systems . about three-quarters of the Ademco is switching its VBXes make things more 
productive because you don't

BACKGROUND es in a typica l year. Ademco al Basic Enterprise and 
have to reinvent code thatOver the course of a year, is also importing a half-mi l- hopes that GPFs wi ll be less 

the company bui lt its own lion images that reside on prevalent in the world of OLE someone has already written." 
imaging system using Visual the previous system. Controls. Also, Bernstein - Scott Bernstein, Ademco 
Basic and Diamond Head "The population of con- hopes to avoid the memory 


Software 's lmageBasic, a trols is so vast, it 's not diffi- leaks that occur with VBXes 

suite of VBXes, OLE Con- cu lt to find a VBX that does 
 because some tools don't vai l? "Just ask: Which tech­

tro ls, and imaging engines. what you want to do, " Bern- deal locate memory when nology does Microsoft sup­

The VBXes they used includ- stein says . "There's no ques- they're done. port? Companies that fight 

ed Metafi le's ViewTool, t ion VBXes make things Does Bernstein lose sleep Microsoft tend to get 

which displays black-and- more productive because you over whether OLE or alterna- bought. " 

white images. They also don't have to re invent code tives like OpenDoc will pre- -Alan Joch 


,----- ­ - . - -­ -

I OpenDoc component 
[ services 

I 

Ope~Doc storage 
services 

OpenDoc automation 
services 

Open Scripting 
Architecture 

The OpenDoc architecture consists of an amalgam of services for creating, storing, 
and distributing documents. The SOM provides the foundation for CORBA 
compliancy and for distributing OpenDoc documents across interconnected WANs. 
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The fastest motherboard 

on the planet . . . 


300 MHz, 600 Mflops 

It's aScreamer™ 
The Microway fa mily of"Screamer" motherboards utilizes the fastest 
processor to hit the workstation market in the last ten years! The 
DEC Alpha 21164 not only blows away a ll o ther CPUs, but has the 
VLSI support needed to build memory systems that take fu ll advan­
tage of its numeric speed. Microway A lpha based products set a new 
standard in price/perfo rmance fo r workstat ions. The 266/300 MHz 
Alpha is a clear winner in both the numerics and intege r process ing 
arenas. With its ab ility to issue fo ur pipel ined instructions per cycle, 
the 21164 hi ts peak speeds of 1200 MOPS. Common numeric opera­
tions, such as dot products, peak at mind-boggling, on-chip through ­
puts of 600 megafl ops! This results in Linpack rat ings that go from 100 
to 400+ mflops (as vector lengths increase ) and sca lar rates of 80 
to 150 mflops. 

Memory, Cache, PCI ... 
The biggest cha llenge to running numeri c in tensive code on 
CPU's clocked over 200 MHz is building a cache/memory 
subsystem capable of keeping up with the CPU's numeric 
units. The 211 64's Harvard architecture starts with two 
32 deep 64-bit registe r files, fo llowed by two SK pri­
mary caches and an intern al 96K cache. The 
2 l 164's ex ternal 128-b it data bus gets fed by 2 
to 8 MB of Bcache bu il t with lOns SRA MS. 
The 256-b it wide in terleaved memory sub­
system that backs up the Bcache can 
hold up to 512 MB of DRAM. The 
coup de grace is the Screamer's PC ! 
bus interface, which can accommo­
date both 32- and 64-bit PCl add-in ca rds. The 
Screamer is the biggest numeric winner Microway has intro­
duced since we made it poss ible to run an 8087 in the IBM-PC in 1982! 

A motherboard by itself does not a system make. 
And more ...Microway adds the operating systems and compilers you need • _ 


to putthe21164towork. These includeNT,Linux,DEC UN IX M icroway a lso des igns DSP 

and OpenVMS, wh ich now run thousands ·--- - ca rds based o n th e i860, persona l 

of applications including A utoCad, Exce l 1 NDPac.+Alpha SuperComputers that run up to 24 i860's , A l­
and Word. The Screamer and Microway's /,' NDPFoman-AJpha /Micro pha add- in cards and 32-bit globally optimized, 

NOP Fortran, C IC++ and Pasca l compilers Way RISC-scheduled compile rs for the A lpha, 

are ava ilable to both OEMs and end users. IMicro Pentium and i860; running on DOS, OS/2 , 


/Way .,__._.._., UNIX , Linux, N T , DEC UNIX and 
DEC, A lpha, Open VMS and DEC UNIX T M Digiw l. l 	 Open VMS. W hether you are an end use r or an OEM, our 
NT, Excel and \Vorel TM Micrnsufr . AutoCad TM Auto Desk. 
Screamer, NOP Fo rtran and Microway TM Microwriy. f~--••iiliil•~ 	technical staff wi ll gladly configure the correct solut ion. S ince 

1982, Microway has ea rned a solid reputation for designing 

M,•""nJwa'V_® :~:t ______~~-_ roduc-_and .. llowin - up - _____llent te- ­: f_P	 ­________ ;~u t~:~_ t p____ ts ___,~o...__- - g - with exce_____ch
••J ,_ 	 Technology You Can Count On 

Corporate Headquarters: Research Park, Box 79, Kingston, MA 02364 USA• TEL 508-746-7341•FAX508-746-4678 
info@microway.com •France 33 146229988 •Germany 49 6997650000 •India 91 806637770 •Italy 39 24984655 
Italy 39 27490749 •Japan 81 6 459 3113 •Poland 48 22 487172 • United Kingdom 44 1815415466 
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also supports VBXes and will probably pend on OLE components. sell OpenDoc for Windows 95 and Win­

someday suppo1t OLE Controls.) Novell' s OpenDoc ' s cross-pl atform capabilities dows NT , as we ll as OpenDoc for OS/2 
App Ware and the forthcoming MacApp bring a great advantage to so ftware devel­ and A/I X. Mac intosh developers are look­
al so support OpenDoc. But there's a sig­ opers. These capabilities offer much better ing to straddl e the stand ards by using a 
nificant problem: Commercial OpenDoc interoperability with other environments mi x of OpenDoc and OLE development 
components are basically nonex istent. For (s uch as Uni x and eve n Wind ows) th an environments. conti1111ed 
the near future, developers will have to de- OLE does. IB M, fo r exa mple, will 

FROM THE TRENCHES 

CORBA AND NEO 
COMPANY pie years. These clients con- Next's 

AT&T Wireless Services nect to mainframe or Unix Portable Dis-

servers for operational and tributed Ob-


DEVELOPER decision support data. "Our jects (PDQ) 


Hide Horiuchi, architecture assumption is that the does a "pretty 


planning manager amount of data we have is good job" of 


good enough ," he says. "But distributing ob-


DEVELOPMENT ENVIRONMENT data many times doesn 't jects within 


Windows and NextStep turn into information ." the NextStep 


environment. 

' PROBLEM STATUS "But as we be-

First, connect heterogeneous The company is investigating come more ex­' ,.G> 

client and server environ- CORBA and Sun's implemen- perienced, we 're finding that Jl"As we become more -< 

ments so clients can access tation of it in NEO (Net- PDO and CORBA each have mexperienced, we're finding that z 
CD 

data anywhere in the organi- worked Objects) as middle- their own strengths and 0"' 
PDO and CORBA each have z 

zation. Second, find ways to ware that can bridge the weaknesses. For perfor- @ 

"' 
make sure each department client and server environ- mance, there are times when their own strengths and "' "' 

or region interprets data us- ments consistently. "It 's we use PDO, other times we weaknesses. For performance, 
ing the same business rules . CORBA's concept of objects use CORBA." there are times when we use 
Third, maintain data integrity and the consistent transport "From a development per-

PDO, other times when we usein an environment where between heterogeneous sys- spective, NEO is better than 

data may be replicated in dif- terns that is of interest to other CORBA implementa- CORBA." 

ferent areas. us, " Horiuchi says. "CORBA tions ," according to Horiuchi . 
 -Hide Horiuchi,AT&T Wireless 

has the interface definition "It has more tools to help 


BACKGROUND language for communicating you code faster, including cope with evolving stan-

The division committed to ob- with mult iple systems." the ability to graphically link dards? " If history holds true, 
ject-oriented technology two- Horiuchi 's group chose to two objects and give them an there won 't be one stan­
and-a-half years ago when it beta-test NEO because of association ." dard ," says Horiuchi. "There 
built its mission-critical cus- the product 's close ties to "OLE has a steep learning will be different object mod­
tomer-care system on 00 OpenStep. "Sun has realized curve and not enough tools . els to use for different pur­
concepts using NextStep. the value of OpenStep and It's a difficult product to poses. I'm a strong propo­
"Now, we're transferring that coupled that technology with- use, " he says. "We have to nent of standards. Standards 
knowledge beyond in the NEO family, " Horiuchi pay close attention to Net- are what really helps you pro-
NextStep," Horiuchi says. says. "The bonus for us is work OLE because of the tect your investment. They 

The Wireless Services divi- the relationship between Sun number of Windows clients may slow down the evolution 
sion supports two client envi- and Iona, which makes a we have. OLE is not quite ob- of a technology, but they pro­
ronments: Windows, with CORBA component for plat- ject-oriented, but there 's vide a better guarantee of 
more than 3000 seats, and forms beyond just Sun 's. enough commonality there your investment than if one 
NextStep, which Horiuchi ex- This gives us some consis- that we hope to overcome company tries to ram a spec­
pects will reach 4000 to tency when we have to go be- the differences. " ification down your throat. " 

5000 seats in the next cou- yond the network boundary. " How does AT&T Wireless 
 -Alan Joch 
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Typical network locations in the U.S. get mugged 

by an average of 289 power disturbances yearly. 

Surges. Spikes. Sags. Brownouts. Nasty stuff 

that can corrupt your data. Steal productivity. 

Fortress®uninterruptible power systems stop this 

crime wave cold. With advanced features like 

Adaptive Power Tracking, Fortress-unlike some 

"UPS"-prevents any break in computer-grade 

power to your system. 
Fortress 

scores highest.As for violent crime, 
11 1 tlH: 1 994 R£! l1 al11lity 

R;i1111ns Survt:y, tlw BEST
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4.94 	avnr<1ur? 1111111~1 

on a 1-to-5 sc<1 lr) badge for lightning and 
All s urvt:yf!d W<JI 1lcl 

b11y BEST <i~Jim 1. 

surge protection. 

(A "Double Lifetime" Warranty is standard.*) 

Plus, Fortress is loaded with intelligence. The 

front panel displays critical data like runtime 

remaining (no software needed). Customizing 

operation is a breeze. And sophisticated 

network power management is a snap. 

Serious about crime prevention? 

Find out more about today's 

best value in serious power 

protection. Fortress. 

Call 1-800-356-5794, ext. 1537 
for more information. 

BEST POWER 
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Unix: Up For Grabs 
ln the Uni x world, the component market 
is still anyone's game. SunSoft's Solaris, 
Hewlett-Packard's HP/UX, and Next's 
NextStep operate in the world ofCORBA 
as we ll as environments defin ed by pro­
prietary component-based so lutions. 

SunSoft's Solari s clearly stands in the 
CORBA cam p with the company' s NEO 
specifi cation. NEO, under deve lopment 
fo r three years, was scheduled to shi p in 
volume earl y thi s year. NEO is not just a 
component- based development standard ; 
it's Sun 's vision of how it will deli ver OS 
and application software in the fu ture. 

The problem with NEO is it ' s just now 
becoming available. SunSoft prov ided ear­
ly developer re lease (ED R) too lk its for 
NEO to a few select customers last year. 
The EDR provided a COREA-based object 
req uest broker that supports C and C++. 
The NEO ORB routes object requests from 
objects that res ide on Solaris-based work­
stations to a network lin k. 

Another problem is NEO ' s shaky ad­
herence to the 00 model. The specifica­
tion supports single instead of mul tiple in ­
heritance. SunSoft's first release of NEO 
will include support for CORBA 1.2-based 
serv ices such as naming, event, li fe cyc le, 
and persistence. After adopting the new 
CO RBA 2 .0-based se rv ices, S un Soft 
promises NEO will support transactions, 
concurrency contro l, extern ali za ti on, li ­
censing, and query ing. 

Fo r deve lope rs, the most co mpelling 
reason to in vestigate NEO is the power of 
the envi ronment. If you deve lop in an all ­
Solari s shop, NEO may be the only way to 
go when mov ing toward componen ts in 
th e sho rt te rm . If NEO Ii ves up to its 
promises and fu ll y supports COREA 2.0, 
it will be a solid contender in the distrib­
uted object market. However, OpenDoc 
will still shine for component-based de­
velopment on the Unix desktop, and de-

Component Integration Next 

ve lopers should foc us on the tools and 
technology that make use of Open Doc. It 
w ill prov ide co mponent co mpatibility 
within Solaris and within other environ­
ments as wel I. 

Next is crashing ahead with its own pro­
pri eta ry compo nent-based sta ndard , 
Porta bl e D is tr ib ute d O bj ec ts (PDO). 
Through an alli ance with Sun , Nex t sell s 
the OpenStep environment for Sun work­
stations. OpenStep is also ava il able fo r 
W indows 95 and Windows NT systems, 
thus competing with OLE and OpenDoc. 
OpenStep supports PDO and NEO, and it 
could be the COREA-compli ant client of 
cho ice fo r both Uni x and Microsoft OSes 
when the dust sett les. There is even talk 
of a PDO-based distributed OLE standard. 

PDO, however, is proprietary. You use 
the Objective C environment to assemble 
PDO components into appli cations. PDO 
obj ects comm unicate over a netwo rk 
through standard Objective C messages. 
Jn many ways, the Objecti ve C language 
de li vers the ORB features of PDO, rather 
than an underlying standard such as COR­
BA or Microsoft's COM. Thi s limi tation 

makes NextStep no better 
than other proprietary de­

Laboratories Redwood City, CA 	 velopment environments. 

(408) 864-0300 fax: (415) 780-3714 
Sunnyvale, CA (415) 366-0900 	 However, PDO will pro­

v ide co nnect ions w ith 
fax: (408) 864-0380 
ci labs@cil.org Object Management Group COREA-compliant ORBs 

Framingham, MA and OLE 2.0. 
Microsoft (508) 820-4300 To build appli cations 
Redmond, WA fax: (5Q8) 820-4303 
(800) 426-9400 	 using PDO w ithi n th e http://www.omg.org 
(206) 882-8080 NextStep enviro nment, 
fax: (206) 936-7329 SunSolt yo u mu st re ly o n th e 
http://www. Mountain View, CA 

NextS tep deve loper toolmicrosoft.com (800) 786-7638 
(512) 345-2412 suite. Although Next pro­
http://www.sun .com/ sunsoft vides an effective devel­

opment environment, it's 

the only game in town. Therefore, devel­
opers looking to hedge their bets with sev­
era l development tools may want to steer 
clear of thi s environment. The tool suite 
inc ludes a P roj ec t Builde r, Inte rface 
Builder, Object ed itor, and Class browser. 
On top of the Developer tool suite, Next 
provides Enterprise Objects Framework, 
whi ch offers lin ks to standard relati onal 
database servers so that they appear as ob­
jects within the Objective C environment. 

VHS or Beta? 
The issue of component-based develop­
ment may be more political than techni­
ca l. O pen Doc, fro m a developer 's per­
specti ve, is far superior fo r component­
based appli cati on bu ilding th an OLE. 
However, OpenDoc is still in th.e "too new 
to tell" phase, while OLE is a reality. OLE 
is a lso assoc iated with the applicati ons 
juggernaut: Microsoft. There are a few in­
novative vendors that support OpenDoc 
deve lopment, but most nonpropri etary 
components and component-based pro­
gramrnjng tools you can purchase today 
are based on OLE and OLE Controls. 

In many respects, 1996 will be the year 
that determines how significant OpenDoc 
and other CORBA-based component en­
vironments are in your development ef­
fo rts. OpenDoc will succeed or get out of 
the way so M icrosoft can take over the 
component-deve lopment market. Suc­
cessful component-based development will 
come to pass only when we finally have a 
sing le standard. Today, there are just too 
many oars in the water. • 

David S. Linthicum is a technical manager 
with EDS in Falls Church, Virginia. You can 
reach him at 70742.3165@compuserve.com. 
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5 OCompany Management 
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24 OMultimedia6 0 IS/MIS/IT Management 
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STATE OF THE ART 


COMPONENTS EVERYWHERE 

Microsoft's Network OLE and the OMG's CORBA are competing to distribute components on your network 

TOM R. HALFHILL AND SALVATORE SALAMONE 

S tick an object on a network and as­
sume that applications will be able 

to use it. The idea is simple in the broadest 
sense, but the devil is in the details. So far, 
nobody has been able to come out with a 
standard way of dealing with distributed 
components that addresses enough of the 
problems and has enough support to take 
hold . Two standards stand a chance. 

OLE may be the 800-pound gorilla of 
desktop-component technologies, but it's 
more of a rhesus monkey in the jungle of 
distributed components. To gain bulk, the 
upcoming Network OLE will use remote 
procedure calls (RPCs) to Jet companies 
scatter components throughout the enter­
prise and enable them to communicate. 

But there 's already a gori lla in this ter­
ritory : the Object Management Group ' s 
(OMG's) Common Object Request Bro­
ker Architecture (CORBA) standard . It 
tackles the same problems, but its object­
request-broker (ORB) architecture gives 
developers greater programming-language 
and OS freedoms than OLE. And with 
technical roots that extend back to 1990, 
CORBA is a specification that's further 
along the evolutionary path. 

So which one is for you? Like all other 
complex questions, the answer is a hedge: 
It depends. But to make your decision, you 
need to understand how Network OLE and 
CORBA work. 

Network OLE 
Due in 1996-97 with the next version of 
Windows NT, Network OLE adds a third 
tier to your client/server network. It lets 
you encapsulate the critical code that con­
tains your business rules into relati vely 
lightweight components that you can dis­
tribute across the network as you see fit. 
For security, performance, or upgrading 
ease, you may locate the components on 
client systems, enterprise servers, or special 
component servers. Thus, the third tier can 
be more conceptual than a physical entity. 

conrinued 
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A three-tier architecture requires a 
mechanism that keeps track of distributed 
components and lets clients access them. 
Network OLE has just such a feature. 

Network OLE is an OS layer that insu­
lates app li cations and components from 
the hairy details of network transports and 
component tracking. If it works as Mi­
crosoft is promising, it will be transparent 
to users and translucent to network ad­
ministrators. Users won't need to know 
whether the OLE objects they ' re using re­
side on their local machines or on other 
networked systems. Administrators will 
decide where to install the objects , and 
Network OLE will maintain the invisible 
links even if the ad mini strator moves or 
updates the objects (see "Extending the 
Reach of OLE," November 1994 BYTE). 

Priming the Pump 
Microsoft is doing two things to pave the 
way for Network OLE. First, it is urging 
software developers to support OLE 2.0 
in all new software. The more OLE 2.0 
features that programs support, the more 

Stepping Stone to Network OLE 

Client system Server system 

OLE object regl 

Remote 
automation 

manager 

NT-RPC network link 

Visual Basic remote automation uses a remote OLE proxy that converts OLE calls into remote procedure 
calls (RPCsl and sends them to a remote system. An automation manager translates the RPCs back into 
normal OLE calls and forwards them to the appropriate OLE object through the local proxy. 

benefits they ' ll automatically inherit un­ A new remote automation mechanism in 
der Network OLE. Second, Microsoft is Visual Basic 4.0 (VB4) Enterprise Edition 
offeri ng a glimpse of what ' s to come. lets you build and deploy distributable 

Make no mistake about it! The most 
fully-fean1red, automated data entry 
software is now the most accurate. 
TELEFORM 4WITH Tri-CR. 

The technology behind our latest 
success story is Tii-CR. Our new powerful 
character recognition software provides 

you with even greater accuracy. 

AUTOMATED 

DATA ENTRY. 


, ACCURACY 

FROM A TO Z. 

Jlllllll' lll,\'/ ( 'l"lflll-tlf •·~ 
"'

Whether your forms contain hand 
print or machine print text, you're 
assured the highest level of accuracy 
available. What's more, it's affordable 
too. Teleform 4with our new cutting­
edge technology is just $1495. Call 
800-659-8755 today to order or for 
more information. 
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TO 
KEEP 
YOUR 
AUDI· 
ENCE 

Want a better way to connect clearly. And be 

flexibility and performance to take 

with your audience? Discover the 
power of Proxima. 

With a Proxima Desktop 
Projector;· you can make a bigger 
impact with your presentations. 
Communicate your ideas more 

The Proxima DP5100 and the best-selling 
DP2810 lead the way in brightness, image 
quality, and price/pe1forma11ce. 

more productive. Without the limi­
tations of slides and transparencies. 

Just plug a Proxima Desktop 
Projector into yo ur PC or Mac, and 
you'll be able to project images 
from your computer screen onto a 
large screen or wall. It's that simple. 

Want to add audio and video 
to your presentations? Make last­
minute changes on the fly? No 
problem. Proxima gives you the 

your multimedia presentations to 
a higher level. 

FIND OUTMORE 
about Proxima today. And keep 
your audience wired. 

PROXI~ 
THE D ESKTOP P ROJECTJON COMPANY 

Main Ofhce. 9440 Carioll Park Drive, San Diego. CA 92121-2298, (61 9) 457-5500. FAX (619) 457-96-H European Office. Horsierweg 24. 6191 AX Boell.. The Netherlands, +31-43-650 248. FAX .+3 1-43-649 220. 

Proiuma and Cyclops are reg1ste1ed 1rademarks of Proxima Co1pora11on Desktop Proiector and Deskiop P101ect1on are trademarks of Prox1ma Corporation. 0 1her trademarks are the p1operty ol their respechve owners. 


US and IOl'e19n patents are pending Copyright 1995 P1ox1ma Corporation All 11ghts reserved Spec1hcaoons subiect to change without notice 
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OPEN WINDOWS 

OF 


OPPORTUNITY 

After only 12 months in the competitive 486 
market, SGS-THOMSON have produced more 
than a million 486 microprocessors. We have also 
helped our x86 partner, Cyrix, set production 
records. Now we are opening the Windows of 
Opportunity even wide~ by extending the 
standard ST486 range upward in performance 
with 586 and 686 architectures, first-class 
products that will offer industry-leading 
price/performance advantages. 

A Commihnent to PC 
STx86 microprocessors. complement a vast family 0f 
SGS-THOMSON devices that are raising 
performan~e standards in every area of the PC. For 
example, ST devices can be found on PC 
motherboards, in monitors, disk drives and 
multimedia add-ons. In fact, tmere are probably 
more SGS-THOMSON chips in more PCs than any 
other x86 manufacturer. 

ComPQtibility without Compromise 
STx86 microprocessors are 100% compatible with 
the thousands of applications that run on Windows, 
DOS, 05/2, UNIX, Netware and other x86-based 
operating systems. We can guarantee it because 
SGS-THOMSON STx86 microprocessors have 
received compatibility certifications from Microsoft, 
IBM and Novel. 

Architecture, Technology and Choice 
Consistently superior x86 architectures mean 
consistently better price/performance standards. 
SGS-THOMSON's rapidly evolving leading edge 
semiconductor technol'ogy means our STx86 
devices are always ready to run the newest, most 
demanding multimedia applications. We offer 
choice by extending our standard STx86 portfolio 
to include an ST486 core 
applications such as Set-Top-Boxes 
{Personal Digital Assistants). 

for embedded 
and PDAs 

Environmentally Friendly Power 
SGS-THOMSON STx86 microprocessors are 
designed to make your computer run faster and 
more efficiently than ever before - but not at the 
expense of the environment. In our multi..:million 
dollar state-of-the-art STx86 production facility in 
Phoenix, Arizona, the most advanced equipment 
and methods are used to ensure that all of our 
products are environmentally friendly. De-ionized 
water is reclaimed. Waste water is reused. What's 
more, chemicals are reprocessed. Our ecology 
charter is creating standards that allow 
SGS -THOMSON to be benchmarked against the 
world's most stringent environmental 
requirements. You can be sure when you invest in 
an SGS-THOMSON STx86 microprocessor, you 
are also contributing to a better environment. 

For further information on SGS-THOMSON's STx86 family or any other product in the 

Co111pany's range of PC products fax us at (602) 867-6227 or e-mgil us at x86@st.com 
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Gain Access to the 

world of smartcards 


Alut!din Smorfcard ln'l\to\\\\\~'\\\. 

In an increasingly wired world,tliousands of profitable smartcard applications 

are just waitingto be developed... in education, telecommunications, healtl1care, 


banking, securi ty. You name it. By personali zing and securingdata, smartcards 

satisfy a real need of the Information Age. 


To seize this opportunity and create successful smartcard applications, all you need is 

ASE"' - The Aladdin Smartcard Environment. ASE is an integrated developmentenvironment 


that gives software developers an efficient, flexible and secure tool for making themostof this 

new business opportunity. 


The ASE system includes ASESofl,a library of software interfaces and utilities;ASEDrive,aversatile 

read/write smartcard drive unit;and ASECards, personalized smartcards of various types. 


ASE offers ease-of-use and a short learningcuive, 1vitl1 standards-compliant support for a1vide range ofsmartcards. 

And ASE incorporates advanced security fea tu res, including digital signature, authentication, and other public 


key ciyptographic functions. 


ASE Development Kits - as well as stand-alone ASEDrives and customized ASECarc/s- are now available. 

Aladdin, a world leader in software security, has more than 10 years of experience in providing advanced solutions 

for application developers, in the fields of security applications, system integration, anddevelopment tools. 


For more information about ASE -your key to tl1eworld of smartcards- call 1-800-223-4277 today. 


http: //www .aks.com 
NOf1111AMERK':A AladdlnScttwllreSecurttylnc. Tel:(800)223:277. 212·5645678, Fax:212-5&43377, E· l'll.lt sales'lhasp.com 

nm OFRCE Aladdin Knowledge Systems ltd. Tel:972-J.537 57!f5,Fae: 972'3-5375796, E-mal:sales@akS.com ~ '41141)1]1~1UNTTED KINGDOM Aladdin Knowledge Syalems UK Ltd. Tel: 01753-62n66, Fai.: 01753-622262, E·mail:sales@aldn.co.ull 

Call fo r det a il s or your l oca l distrib ut o r ! v 'A• s Tbe Professional's Choice 
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vides the remote automation 
mechanism that lets the OLE con­
troller application call the remote 
OLE object's automation methods 

pro grammatically. 
For example, today you could write a 

VB program that sends 10 values to a copy 
of Excel on the same computer and ask 
Excel to compute and return the sum of 
those values. But you can't do that if the 
copies of VB and Excel are on different 
machines on a network. With VB4 remote 
automation, you can. 

Remote automation uses a new OLE 
proxy on the client machine and a remote 
automation manager on the server (which 
could be a traditional server, another client 
machine, or a component server). When 
a client application calls the methods of 
an OLE automation object, it first checks 
the OLE object registry (see the figure 
" Stepping Stone to Network OLE"). The 
registry knows whether the called object is 
on a local machine or a remote machine. If 
the object is on a local machine, the re­
quest passes through the regular OLE 
proxy to the object. 

If the called object is remote, the new 
OLE proxy handles the request. It trans­
lates the OLE call into a Windows NT­
standard RPC and sends it over the net­
work to the server. At that end, the remote 
automation manager translates the RPC 
back into a regular OLE call and forwards 
it to the OLE object. OLE callbacks are 
handled the same way. 

It' s not quite as cool as full-blown Net­
work OLE, but it's enough to whet your 
appetite. Network OLE will be more robust 
and will offer many more features. For ex­
ample, it will work with the NT file system 
to automatically keep track of objects if 
you relocate them on the network. It will 
also let you link applications and objects 
created with any development tools, not 
just VB4. (Technically, VB4 makes this 
possible, but Microsoft's licensing agree­
ment requires that one of the OLE objects 
must be VB or created with VB.) 

The advantages of a three-tier architec­
ture will become more obvious as the tech­
nology becomes more widespread. By de­
livering a preview of Network OLE in 
VB4-and by laying the groundwork with 
OLE 2.0 in today's software-Microsoft is 
building a solid distributed-objects strategy 
for the future. 

Technology Tango 
Network OLE isn't the only technology 
to consider. The OMG recently released 

objects (they're called OLE automation 
servers). You can scatter these objects 
across a network and call their methods 
from any client application that's an OLE 
automation controller. Some examples of 
OLE automation controllers are Mi­
croson's Word, Excel, Access, Power­
Point, and VB4; Borland 's Visual dBase 
and Paradox for Windows; Novell's Quat­
tro Pro; and Powersoft's PowerBuilder. 

Until now, the only way you 
could use OLE over a network 
was to dynamically link or embed 
OLE objects in your applications. 
In other words, you could manually 
embed an Excel chart in a Word document 
if Word was on the client machine and Ex­
cel was on a file server, but you couldn't 
write a Word macro that called Excel's 
OLE methods on the file server. VB4 pro­

mailto:E�mail:sales@aldn.co.ull
mailto:sales@akS.com
http:AladdlnScttwllreSecurttylnc.Tel:(800)223:277.212�5645678,Fax:212-5&43377,E�l'll.ltsales'lhasp.com


ur storage devices can endure long hours, 
natural disasters, and other fonns of abuse. 

[ ot unlike aday at the office. J 

The DE Ioo·· is a remombie 

modd is 
rhe mos t 

comf1acr 

Tlie DS500'- is an ext~mal rad An ideal srornge 
disk/rape subS)'S tem char allows 11101m1 rhm houses nine half# chassis for work­

lieigh1 bays, swrions, network 
allows users sen<?rs, mul PCs, 
w integrate 1he DS I00 /Jro­

any SCSI uicles /hibiii1y 
dma. It 's comparible wirh an /Jeri/JheraI 

-------

for users ro mix and 
excensive variety of srandard removable storage subsystem combincuion, and includes 11p w marcli up co four 
SCS I or IDE/E IDE clri ues. available on the market today. two JOO; wau />0wer ~rnt>JJlies . SCSI /x.oiphera~. 

Wh en it comes to protecti ng va luable data, on ly Kingston's rugged venti lation system fo r cooling today 's h igh-perfo rmance drives. 
storage dev ices have shown th ey ca n brave the e lements. Used in computer rooms, workstations, and network servers, they 
Though th ey were designed to perfo rm in the most demanding support more SCSI con nect ions and have more options than any 
commercial environments, they' re a lso tough enough to sur­ other storage subsystem on the market. If that doesn't impress 
vive in army bunkers, submarines, and even in spacecraft. O ur you, our unbeatable five-year warra nty will. So ca ll Kingston 
Data S ilo'" enclosures and Data Express'" removables are con­ or your neares t dea ler fo r more info rmat ion. Because in the 
structed of rugged steel with a carefull y designed and tested world of storage systems, only the strong survive . 

Kl!lJI~l2ll 

Ca ll (800) 435-0670 or find us at hrrp://www.kingston.com 

Kingston Tcchnol og~· Corporation, 17600 Newhope Srn~cr , Founwin Va ll ey, CA 92708 USA, (7 14) 438- 1850, Fax (71 4) 438-1 847. 
© 1995 Kingswn Technology Clqxlration. Kingston Tcchnnk1gy is a rcgi~ t crcd 1mdcm;irk ofK i11 g~ t1111 Tcchno ltigy Corpor;iii1m. All rights rcscrv1..'!I. 
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American Made 

Steel Chassis 


Computer or RAID 

Applications 


- Rugged all-steel construction 
- Designed for FCC certification 
- Easy assembly and service 
- Full line of models and sizes 
- Competitive prices 
- American made redundant power 

supplies, removable disk drive 

modules, RAID controllers, 

Passive Back Planes in stock! 


See us at COMDEX Booth #S7049 

Call NOW for information 
and FREE color catalog 

1-800-394-4122 
VISA & MasterCard accepted 


Same day shipment! 


Designed, CAUFORNIA 
Manufactured, 

PC P RODUCTS
Guaranteed by: 

408-638-9460 
205 Apollo Way - Hollister, CA 95023 
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Objects in Orbit 

Object request brokers [ORlllil act as a common platfonn for objects to 
communicate. The client object routes a request through stub routines (via 
the IDL Interface) or as dynamic requests. The ORB finds the appropriate 
object and communicates the data Inside the request. When the appllcatlon 
object finishes acting on the request, the request goes back to the ORB, which 
passes control back to the client object. 

CORBA 2.0, a revision 
of the original CO RB A 
specifications. But what 
happens to CORBA in 
the next year-espe ­
cially how the standard 
evolves to enhance por­
tability and interoper­
ability-could hold the 
key to the future of 
componentware. 

ORBs are the corner­
stones of the CORBA 
architecture. In a dis­
tributed environment, 
they provide a common 
platform for objects to 
request data and services on the client side 
and for servers to send their responses back 
to the client objects (see the figure "Objects 
in Orbit"). ORBs hide interoperabi li ty de­
tails from the client and server objects, so 
such issues as what programming language 
and OS each object uses don't stand in the 
way of their communication. Thanks to 
ORBs, a client object doesn ' t even need 
to know the location of its server counter­
part, which may be on the same machine or 
on a computer thousands of miles away. 
It's the ORB ' s job to be the matchmaker. 

A client appl ication makes a request for 
some kind of information. The request has 
two basic parts: an object reference for a 
particular object and the action the object 
is to perform. The client creates this re­
quest by calling stub routines specific to an 
object (through the inte1face definition lan­
guage, or IDL, interface) or by construct­
ing the request dynamically. Either way, 
the client sees the same interface regardless 
of what language the object is written in or 
where it li ves on the network. 

The stub routine (or dynamic request) 
routes the request to the ORB. The ORB is 
responsible for maintaining mechanisms 
to find the requested object, preparing the 
object to receive the request, and commu­
nicating the data inside the request. During 
the request, the ORB locates the appro ­
priate object implementation, transmits the 
parameters of the req uest, and transfers 
control to the object. Once the object is 
done with the request, it passes control 
back to the ORB along with the results. 
The ORB then passes control back to the 
client application. 

CORBA 2.0 built on this architecture 
and addressed some of the shortcomings 
in the original version. Specifically, it in­
cl udes bridging technology, which pro­
vides for communication between ORBs, 

and an optional Distributed Computing En­
vironment-based (DCE) interoperability 
scheme. CORBA 2.0 also adopted TCP/IP 
as the standard communications protocol to 
help ensure out-of-the-box interoperabil­
ity between different vendors' TCP/IP im­
plementations of CORBA. The DCE can 
also be used as a way for objects to com­
municate, but it is an option that users must 
choose to implement. These enhancements 
extend the portability and interoperability 
of the standard. 

CORB A is part of the larger Object 
Management Architecture (OMA), which 
includes CORBAservices and CORBAfa­
cilities. CORBAservices provide basic op­
erations, such as object class management, 
instance management, and security. COR­
BAfacilities offer link management, print 
services, and E-mail. Such facilities will 
help extend the portability of CORBA into 
such areas as groupware and transaction 
monitors. 

In some ways, what is happening to 
CORBA is analogous to what has hap­
pened to network OSes (NOSes) in recent 
years. When they were introduced, many 
NOSes offered such basic services as print 
and file services. But for those NOSes that 
moved from being aimed at the workgroup 
to being honed for the enterprise network, 
developers added more capabilities, such 
as directory and security services. 

In a similar way, the OMG has added 
services to CORBA and expanded the 
ways users access them. For example, the 
proposed licensing service lets a CORBA 
developer use the Object Licensing Ser­
vice for monitoring and possibly meter­
ing an object's usage. This lets users write 
a program that tracks an object' s usage 
and bills customers based on the number of 
times they accessed an object and how 
long an object was used each time. Such a 
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"For sheer simplicity, Corel's 
CD Creator is the champ; anyone can Features:learn and run it in no time." 
New Media Magazine, September 1995 •	 Create mixed mode discs 

(audio and data) 
"Corel's Wizard will let even the 

• "Drag and drop" layout design
novice begin writing a disc in ;ust 

using OLE 2 .0 
a few minutes." 

• Support for single session,Digital Video, June 1995 
multisession, and enhanced CDs 

"Corel software is the easiest way to • Writes MS-DOS or IS0-9660 
cut a disc." file names 
PC Magazine, March 14, 1995 

• Includes a WAY file editor 

• Create your own customized CD"Corel's Windows CD-R premastering 
jewel case insertpackage, CD Creator, has set a new 

standard for ease of use, price • Includes a utility to create your 
performance and error avoidance and own compilation Photo CD 
recovery. It may be the natural point • System diagnostic utility 
from which to evaluate other programs. " 

• Disc Wizard 
The Seybold Report on Desktop Publishing, 

Macintosh®version 

To design the layout of 
the information, 
simply drag and drop 
data and audio files 
directly to the Corel 
CD Creator window. 

Using a CD recorder 
you can now "burn" 
your CD. 

Create your own 

jewel case insert 

using the sample 

template provided. 


«IGLOBALCD 

1-800-845-6225 ~ 

~~~~~~~~~~~~~~~~~~~~~~,.,...-~...,..-~~ 2 
"USS plus applicable ta xes. 

also available 

Corel CD Creator was designed with you in 
mind-it's an easy, affordable and comprehensive 
program that lets you create CDs effortlessly. Ideal for 
professionals and beginners alike, the Disc Wizard 
included with the program will make CD recording a 
simple and familiar process for any user. 

Corel CD Creator provides a secure and durable 
medium for storing your vital data with quick and 
easy access . The CDs you create can then be played 
on virtually every CD-ROM drive or audio 
player-making Corel CD Creator the most user­
friendly CD recording software on the market! 

Did you know... ? 


CD recorde rs ca n be purchased 
 Enter the Corel $3,000,000 
for as little a s $1 000*! Wo rld Design Contest and win! 

(September '95 to April '96)Corel CD Creator works with virtua ll y all 
To receive a1axed copy o111\e mies CD recorders. To create your own CDs, 

you wi ll also require a CD recorder. 

For a complete list of Corel cert ified recorders, 
please call : 1 ·613-728-0826 ext. 3080, 
Document# 1010. 

and an entry formplease call: 

1-613-728·0826 ext. 3080, 


Document# 1125. 

To leave a message please call: 


1-613-728-0826 ext. 81609. 


Call now for faxed literature! 
1-613-728-0826 ext. 3080 

Document # 1012 
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AnthroCartS! 


AnthroCarts are so flexible. You have 
dozens of shapes and sizes to choose, 
plus over 50 accessories to configure 
your cart exactly the way you want. 

And they have a Lifetime Warranty! 
Made of steel and high density particle 
board, these AnthroCarts are as tough as nails. 

Call for your 
free catalog: 

800-325-3841 
6.00 AM to 6.·00 PM PST, M- F 

Anthro Corporation® 
Tuchnology Furniture® 
10450 SW Manhasset Dr. 
Tualatin, OR 97062IC\®
Fax: 800-325-0045 

ANT~O E-mail: sales@anthro.com 

Since 1984. Prices from $299. For a lower cost line for the home, 

ask for our SOHO catalog. GSA contract. Available for OEM applications. 


Anthro, AnthroCart and Tuchnology Furniture are registered trademarks of Anthro. 


service goes beyond the basic functional 
interoperability that is required in object­
oriented applications development. 

Looking Ahead 
Back to the jungle. For better or worse, 
OLE is the object technology that domi­
nates most desktop-development efforts 
today. As Microsoft extends OLE's reach 
into a distributed environment, the com­
bination of the client stranglehold with 
strong network services could create an 
insurmountable mountain for COREA. 

A possible compromise scenario is an 
object-development environment, where 
the desktop is dominated by OLE and the 
backbone is COREA. Ideally, there would 
be a simple way to link the Windows desk­
top with objects residing on Unix and OS/2 
servers. Today, companies such as Exper­
soft (San Diego) , Iona Technologies 
(Dublin , Ireland), Genesis Development 
(West Chester, PA), and Visual Edge Soft­
ware (Montreal) offer products designed to 
bridge the OLE-to-CORSA gap. 

However, all these solutions are pro­
prietary . The OMG is working on an 
OLE/CORBA specification that would 
standardize the process in which a user 
would be able to carry out an operation 
on a CORBA object from OLE-enabled 
applications. Last summer, the OMG re­
ceived over a dozen vendor proposals on 
how to close the OLE-to-CORBA link. 
Basically, the OMG's efforts could lead 
to the definition of an OLE/COM (Com-

Microsoft Corp. 
Redmond, WA 
(800) 426-9400 
(206) 882-8080 
fax: (206) 936-7329 
http://www.microsoft.com 

Object Management Group 
Framingham, MA 
(508) 820-4300 

fax : (508) 820-4303 

http://www.omg.org 


ponent Object Model)-to-CORBA gate­
way that provides a mapping between 
COM and OMA. 

In the meantime, developers are left to 
watch the standards evolve and to bet de­
velopment resources on a large gorilla or a 
committee-designed camel. • 

Tom R. Halfhill is a senior editor for BYTE in 
San Mateo, California, and Salvatore Sala­
mone is a news editor for BYTE in New York. 
They can be reached on the Internet or BIX 
at thalfhill @bix.com and ssalamone@bix 
.com. 
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mailto:sales@anthro.com
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Here's my home Windows 95 machine displaying the console of one of The BYTE 
Site's development servers: an Intergraph TD-4 running Citrix Systems' WinFrame 
(a Windows NT extension) and O'Reilly and Associates' Website. Finally there's a 
way to manage an NT system from afar. 

SERVER 
MANAGEMENT 
T he sun never sets on The BYTE Site. Once I 

launched it, I became responsible for a service 
that a growing international clientele expects to be 

able to use 24 hours a day, 365 days a year. 
How do you keep this kind of service humming? Two 

crucial variables-the World Wide Web server applica­
tion and the OS-govern your management options . 
Here's a look at some combinations I've tried so far. 

NCSA Server, BSD/OS 
The most manageable Web servers run on Unix (or Unix­
like) OSes. Consider the Dell PC on which I've been 
running the National Center for Supercomputing Appli­
cations (NCSA) server + BSD/OS combination. It 's a 
headless box; I borrowed the monitor long ago and nev­
er returned it. Why bother? A telnet window on another 
workstation-located on the local Ethernet or anywhere 
on the Internet-is fully equivalent to the Dell's mjssing 
console. I can dial BIX from a DOS subnotebook, telnet 
to the Dell , stop the NCSA server, launch EMACS, edit 
the server's configuration fi les, and restart the server. 

If the server and its related utilities were GUI-orient­
ed rather than command-line-oriented applications, they 
cou ld export the same control capabilities using the X 
Window System. You'd need more than a DOS sub­
notebook to run the X server, of course. But the point is 
that location doesn't matter in Unix computing: You can 
do just about anythjng from anywhere. 

A healthy Web server needs to 
be running on a healthy system, 
of course, so the scope of the man­
agement task goes beyond just 
monitoring the httpd (the Hyper­
text Transport Protocol daemon) 
itself. You also have to pay atten­
tion to ftp and mail services; or­
ganize, prune, and back up fi les; 
and read and analyze system logs. 

Unix doesn ' t make any of this 
easy for a novice, and mastering 
the seemingly endless number of 
interactions between shell scripts 
and configuration files requires a 
huge investment of time and ef­
fort. But advanced users leverage 
that investment by packaging rou­
tine management tasks into shell 
scripts and scheduling them to run 
periodically. Automation and re­
mote access are the keys to effective system manage­
ment. Unix shines in both departments. 

Netscape Commerce Server, Windows NT 
Telnet and EMACS get the job done, but should you re­
ally have to depend on 25-year-old character-mode tools? 
A number of second-generation Web servers, led by 

Netscape's, export management inter­
faces as Web applications. The Net­
scape server's administrative tool set 
has two parts : a collection of Hypertext 
Markup Language (HTML) forms that 
document the tasks a web master can 
perform-creating a user database, 
viewing a log, securing a directory­
and a corresponding set of Common 
Gateway Interface (CGI) programs 
that perform those tasks. 

When you install a Netscape server, 
you really install two servers attached 
to different TCP/IP ports. The public 
server, http://www.byte.com:665/ in 
my case, presents a home page. The 
administrative server, which I set up 
at http://www.byte.com:666/, presents 
an authentication dialog box and then 
a page of management options. 

Why a separate server? One key ad­
mirustrati ve task is stopping and start­
ing the primary server. Because the 
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Managing WebStar on an AppleTalk Network Managing WebStar on the Internet 

Netscape server's process control depends 
on CGI, you might be ab le to shut down 
the primaiy server using its own CGI mech­
ani sm, but you' d be sawing off the branch 
you ' re sitting on. 

Because it leverages Web technology, 
Netscape ' s server admjni stration enj oys 
the same portabi lity as al l other Web ap­
plications. Local and remote X, Microsoft 
W indows, and Mac browsers all run the 
ad mini strative applications identi ca lly . 
On the server side, the CGI wrapper pro­
vides the same capabilities on any server 
OS. For example, I ran the Netscape Com­
merce Server on Windows NT, whi ch 
lacks the remote access features that Uni x 
provides. No matter. A user of Netscape' s 
ad mini strative tool set doesn' t have to 
know what OS underlies the server. 

WebStar, Mac System 7.5 
A new member of The BYTE Network 
Project' s family of Web servers is the Ap­
ple Internet Server, a Power Mac 6 l 00/60 
running StarNine ' s WebStar. Currently 
thi s machine is running as an intranet 
server-it's connected only to the BYTE 
LAN , not to the Internet. I've mirrored 
the contents of The BYTE Site onto the 
WebStar server, and I'm now using it to 
co llaborate with BYTE' s design depart­
ment on a redes ign of the site's graphics. 

WebStar' s administrati ve appli cati on 
handles the usual chores: defining users 
and groups, configuring logging and suf­
fix mappi ng, and tweaking communica­
ti ons buffe rs. It communicates with the 
WebStar server entirely by means of Ap­
ple Events. This means that on a LAN, 
you can admini ster WebStar from any 
Mac , since Apple Events read ily cross 
machine boundaiies on an AppleTalk net­
work. This scheme won't work on an IP 
network, however. This is because even 
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On an AppleTalk network (left), WebStar's administrative application can talk to the 
WebStar server locally, or across the network using Apple Events. On the Internet (right), 
you can use any Web browser to talk via HTTP to Remote Admin, a CGI application that in 
turn speaks via Apple Events to the WebStar server. 

with Open Transport, Apple' s latest trans­
port-independent technology , core Apple 
networking services, such as file sharing 
and App le Events, can' t yet ride on IP. 

What to do? Eric Zelenka from Star­
N ine pointed me to a CGJ appli cation 
call ed RemoteAdmin.acgi (not shipped 
with the Apple Internet Server, but avail­
ab le from http: //www.starnine.com). It 
exports an HTML forms interface to Web­
Star' s admini strative fun ctions. 

Like Netscape' s approach, this a1rnnge­
ment affords both remote access and por­
tability. Any browser, whether Mac-based 
or not, can now control a WebStar server 
over the Internet. The browser speaks 
HTML to RemoteAdmin.acgi, whi ch in 
turn sends Apple Events to WebStar (see 
the figure " Managing WebStai· on an Ap­
pleTalk Network" above) . Because the 
System 7 .5 Finder can itself be driven by 
Apple Events, it should be poss ible to 
write a more amb itious CGI application 
that can manage files on a Mac server, 
operate Control Panels, and even restart 
a Mac. 

WebSite, Windows NT 
O' Reilly and Associates' WebSite pro­
vides a suite of Win32 management tools, 
including Server Admin , which controls 
security settings, data-type mappings, and 
transaction logging. It' s really just an in­
te1face to the Windows NT (or Windows 
95) registry where WebSite stores the val­
ues of its contro l variables. 

Because the NT and Windows 95 reg­
istry ed itors are remote procedure call 
(RPC) enabled-that is, you can point 
one machine' s copy of RegEdit at anoth­

er's registry, even across the Internet­
WebSite is as capable of the same sort of 
limited remote management as any Win­
dows 95 or NT application that stores con­
figuration data in the registry . To make 
RegEdit work across the Internet, add a 
line like 

192 .1 68 .1.1 MY SERVER 

to the WINDOWS\LMHOSTS file. This 
line maps the target macrune's IP address 
to a NetBTOS name that Windows net­
working services, such as RPC, require . 
(See "Wide-Area Windows Networkjng," 
January 1994 BYTE, for more on Net­
B !OS-over-TCP/IP.) 

This setup works, but it's slow over 
dial-up IP because RegEdit uses a slow 
link inefficiently. To improve performance 
and simplify the interface, WebSite ' s de­
signers made Server Adrrun RPC-enabled. 
From my Windows 95 machine at home, 
I can tweak WebSite registry values on 
an NT server at BYTE over the Internet. 

But while Server Admin works well in 
RPC mode, I've had poor luck using an­
other tool, WebView, to remotely scan 
The BYTE Site for broken hypertext bnks. 
With WebSite, as with Windows NT in 
general , RPC-based remote administra­
tion is a hit-or-miss affair. You must spe­
cifically modify each application that ex­
ports a control interface through RPC, and 
even then your mileage varies, depend­
ing on the characteristics of the adminis­
trative application and its data. 

So what ' s the general solution for re­
mote management of NT systems and ap­
plications? Enter WinFrame. continued 

http:http://www.starnine.com
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Purveyor, WebSite, and WinFrame 
Citrix Systems' WinFrame transforms 
Windows NT into a multiuser OS with a 
flexible and efficient remote GUI. For the 
past month , WinFrame has been running 
on one of The BYTE Site's development 
servers (a dual-processor Intergraph TD­
4), and it has revolutionized how I devel­
op and manage the site. 

Check out the screen on page l07 show­
ing The BYTE Site's WinFrame co m­
mand center. You ' re looking at my home 
Windows 95 PC on a 28.8-Kbps dial-up 
link to the Internet. The window titled 
"TD4" is a projection of the Intergraph 
server's console, and it could just as eas­
ily appear on a LAN- or dial-up-connect­
ed Windows 3. 1 or DOS machine, or on 
one of the new WinFrame-aware termi­
nals from Wyse. 

There are a lot of things going on at 
once in this window. A detailed descrip­
tion follows. 

Web View. The WinFrame server is run­
ning WebS ite. In theory, I can scan its 
web from home using WebView' s RPC 
capability. In practice, this process works 
faster and more reliably when I run it di­
rectly on the server and export its user in­
terface using WinFrame. 

TOOLWATCH 
Microsoft Paint 
(included with Windows 95) 
Microsoft Corp. 
(http://www.microsoft.com/ ) 

Not until I hit the road with a Windows 3.1 note­
book and then needed to tweak some icons for 
the site did I realize how dependent I've become 
on the handy new bit-map-editing features of 
the Windows 95 version of Paint. Now if only it 
would read and write GIFs ... 

by D. Brent Chapman 
and Elizabeth Zwicky 
O'Reilly and Associates , 1995 
ISBN: 1-56592-124-0 

_, (http://www.ora.com/ ) 

Perimeter networks, dual-homed bastion hosts, 
proxies, and screening routers all loom on my 
horizon . Fortunately, Chapman and Zwicky, who 
have been there and done that, have written the 
practical handbook I've been waiting for. This 
book will become another well-thumbed O'Rei lly 
classic. 
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Perl. The MS-DOS icon represents an 
instance of Perl running a script that sum­
mari zes the IP addresses in the produc­
tion server's log. 

Pe1formance Monitor. Here I'm watch­
ing two Web-server processes: WebSite 
on the WinFrame and , through the Win­
Frame system, Process Software 's Pur­
veyor on the production Windows NT/Al­
pha machine. The WinFrame box can see 
the Alpha/NT box's Performance Moni­
tor, because vanilla NT's Performance 
Monitor is RPC-enabled. 

Unti l I installed WinFrame, I couldn' t 
remotely monitor the Purveyor process 
because I couldn't directly access the Pur­
veyor box's Performance Monitor. Ditto 
for Event Viewer, shown here watching 
both systems' event logs. Ditto also fo r 
Registry Editor, Server Mruiager, and User 
Manager. 

File Manager. With megabytes of log 
data and reports accumulating every day , 
my server management routine involves 
slingi ng a lot of fi les around. With the 
two servers ' fi le systems cross-mounted, 
I can run plain old NT Fi le Manager on 
WinFrame's remote console and effec­
tively manage both . 

Users of Purveyor I . I will especially 
li ke being able to use File Manager 
remotely. Although l.l exports all 
its Control Panel functions to remote 
Web browsers by mea ns of CGII 
HTML, you still have to use a File 
Manager extension to set permissions 
on uniform resource locators (URLs). 
Purveyor on Windows NT can' t ex­
port that function to remote adminis­
trators; Purveyor on WinFrame can. 

Control Panel. Under Uni x, GUI 
administrative tools are just wrappers 
around more-primitive command-line 
tools ; th at 's why yo u can manage 
Unix remotely using just telnet. NT's 
versions of these tools are native ly 
graphical, so they ' re easy to use, pro­
vided yo u're sitting at the console. 
But even if you use a third-party tel­
net on NT, you can ' t stop, reco nfig­
ure, and restart the system services 
that the Control Panel contro ls. Win­
Frame exports control over these vital 
services to the remote administrator 
running Wi ndows 95, Windows 3.1, 
or even lowly DOS. 

Back to the Future 
So far I've described only the benefits 
of Windows NT remote control. Win­
Frame is currently the only player in 
thi s field. None of the Windows 3.x 

remote-control programs has yet stepped 
up to the plate, nor has Microsoft's own 
Systems Management Server. When they 
do, will Citrix wind up on the bench'? 

I don ' t think so. WinFrame' s remote 
GUI is a godsend for the manager of an 
NT-based Web server, but its multiuser 
dimension makes it much more than just 
an NT remote-control product. The Cit­
rix vision of Web-based computing rep­
resents a serious alternati ve to both the 
existing CGI/HTML standard and the dis­
tributed-component architectures current­
ly being advanced by Sun and Netscape 
(Java) and Microsoft (B lackbird). 

Consider the suite of Web-based tools 
I' m now writing to support administra­
tion of the Virtual Press Room (see "Perl 
Magic," December BYTE). First-gener­
at ion Web techno logy dictates a CGI/ 
HTML so lution. That ' s doable, but if 
you ' ve been fo llow ing my CGI adve n­
tures , you know that mimicking a li ve 
GUI using a series of fo rms-based trans­
actions can get hairy. 

Second-generation Web technology 
(the Java/Blackbird approach) promises to 
export the live GUI through the Web as a 
dynamically acquired component. Sounds 
great, but I won ' t deliver tools next month 
based on Java or Blackbird; these tech­
nologies aren' t ready yet. 

WinFrame, in contrast, relies on old­
fashioned development tools, such as Vi­
sual Basic and Delphi . And it updates the 
even-more-old-fas hioned mainframe- or 
X- li ke model of computing, enabling Vi­
sual Basic/Delphi applications to run on 
a multiuser host with local access to data 
while displaying on Windows terminals. 

Too retro for your taste? By the time 
you read this, Citrix will have shown a 
Web browser that displays off-the-shelf 
Windows and Win32 applications run­
ning on a WinFrame host located across 
the Internet. I'm bu lJ ish on Java and Black­
bird, too, but there are a lot of Windows 
app li cations kicking around, and Citrix 's 
approach ought to make you stop and 
think. 

WinFrame also pours fue l onto the NT­
versus-U nix debate. John Montgomery, 
who edits this column, neatly frames the 
issue this way: "NT gets you from zero 
to 60 more easily than Unix, but you need 
Unix to get from 60 to 100." I agree. And 
now that I've experienced the power of 
Citrix's Uni x-like ex tensions, I' ll never 
want to settle for vanill a NT. • 

Jon Udell (judell@bix. co111) is BYTE's exec­
utive editorfor new 111.edia. 
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Finally: Custoin 
Controls You 
Can Custoinize 
Add-in OCX modules make it easier to develop 32-bit 

Windows applications 

KAREN OFFERMAN 

C omponent software isn ' t a startling concept. It' s simply 
common sense. Why reinvent code to do a job that's already 

been done? The 16-bit custom controls (VBXes) Microsoft in­
troduced with Visual Basic put us on the road to implementing 
reusable code, but it didn ' t go far enough. The new Visual Basic 
4 puts us closer to code nirvana. 

First, some history : Visual Basic developers have been free 
to choose from a host of VBXes that extended the reach of both 
the developer and VB, while requiring little real coding effo1t. Pro­
grammers could focus on integrating the custom controls and had 
to code only those functions unavailable elsewhere. 

Still, VBXes had serious drawbacks. You could use them only 
with Visual Basic ; not even other Microsoft tools supported 
them. And, paradoxically, you couldn't customize most custom 

controls, not even with VB it- Perhaps the major drawback 
self. Only a few late-bloomers, to 32-bit controls is the wait. 
such as Borland's Delphi , en- "Everyone ' s waiting on VBX 
abled developers to both use vendors to show up with OCX­
and customize VBXes. es," says Paul Bonner, a Visu-

With release 4, VB has al Basic consultant and writer. 
moved to a 32-bit processing "I imagine there are lots of 32­
model, and its custom controls bit projects on hold, waiting for 
have made the leap as well. OCX support." 
Now called OCXes, the new Over the next six months, 
32-bit modules are more capa- we'll see innumerable OCXes, 
ble than their 16-bit predeces- but so me products already 
sors, and they're also more uni- stand out as winners. Class­
versal tha n any other Assist from Sheridan Software 
component software to (Melville , NY) helps 

dote VB4 lot• 841~B programmersadd custom prop- create objects and 
erties and meth- classes. It pro­
ods to the vides a set of 
forms you use • basic controls 
with an OCX. and also let s 

Support for OCXes is far you create OCX controls. De­
more widespread than that for saWare (San Jose, CA) has a 
YBXes. All 32-bit Windows C new control called Storage­
compilers let you call OCXes, Tools that Jets VB and OCX 
and you can share VB and Vi- developers work with docu­
sual C++ controls between the ments made with OLE's struc­
two tools. Microsoft applica- tured storage facility. In effect, 
tions that support Visual Basic this creates a file system with­
for Applications (VBA) in the file itself. 
-e.g., Excel , Access, and Pro- OCXes will make life easier 
ject-can call OCXes in their for Windows developers. As 
mac ros . (M icrosoft Word , 32-bit component software 
though , uses a unique VBA comes to market, developers 
implementation that can't use will have the tool s to design 
OCXes.) more innovative programs. • 

Cyberpunl~s Cracl~ Netscape 

W hen two UC-Berkeley graduate 

students cracked the widely used 
Netscape Web browser , they saved 
Netscape from a serious security breach. 
They also taught the company a thing or 
two about building security into software . 

Ian Goldberg and David Wagner are 
members of Cypherpunks , a group that 
seeks to safeguard the privacy rights of 
individuals through cryptographic securi­
ty . They wanted to see how secure the 
Netscape browser really is . They discov­
ered a classic mistake. 

Whenever the Netscape browser wants 
to have a safe conversation with a remote 
system-to send credit card information, 
for example-it generates a special code 
called a session key. That code is used 
only for that one conversation, and it 's 
supposed to be based on a random value. 

However, the Netscape browser gener­
ates "random" numbers that aren ' t ran­
dom at all. It 's a bit like having a strong 
password-encryption algorithm and then 
picking a password that ' s easy to guess. 

This weakness allowed Goldberg and posedly secure browsers. Netscape seems 
Wagner to break a Netscape session key in to have gotten the message; the company 
25 seconds on a single workstation. has announced that it's assembling a board 

There's an important lesson here: Cryp­ of outside experts who will "review the 
tographic protocols should be published design and implementation of security in 
and scrutinized widely. This idea goes Netscape's products." 
against every instinct, but it is the best way -Oliver Sharp 
to find problems 
early. The alterna­
tive-"sec urity 
through obscuri­
ty"-is a recipe for 
disaster. If the peo­
ple who re verse­
engineered the 
browser hadn ' t 
been public-mind­
ed graduate stu­
dents, someone in 
a position to mon­
itor Internet trans­
actions could have 
helped himself to 
confidential infor­
mation from sup-

THE BAD SEED 
To create a "random" number, Netscape simply combined three numerical 
values into one: the process ID of the browser, the process ID of its parent, 
and the current time (expressed in seconds and microseconds). Unfortunately, 
process IDs can 
often be discov­
ered by querying 
the system or by 
watching the 
packets sent on 
the network. The 

Browser Parent Time since midnight 
process ID process ID (seconds/microseconds) 

tt~---- Known----' Unk~own 
time in seconds is known almost exactly. The only value that is unknown is 
the current number of microseconds. But, by definition, this has only 
1,000,000 possible values. Instead of checking all 240 possible keys, the 
cracking code can ignore most of them and look at just a tiny subset. 
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Dynamics of Software Development 
54 maxims for delivering 

great soft ware 011 time 
Jim McCarthy 

ISBN 1-556 15 -823 -8 
208 pages , $24 .95 

Th e Windows • Interface Guideline.\· 
for Software Design 

User i111 e1face desig11 pri11ciples 
fo r Windows 95 and Windows NT'" 

Microsoft 
ISBN 1-556 15- 679-0 

576 pages, $29.95 

Programming the Windows • 95 
User Interface 

The insider's guide 10 coding the new U/ 
Nancy Witinick C/uts 
ISBN 1-55615-884-X 

408 pages, $34.95 

You form questions. And need answers. Now. 

You need reliable information to build upon. To get 

yott from here to there. Fast. To get you past the next 

"what if" You need to do what you set out to do. 

And do it better. You need Microsoft Press. 

ll• ~ 
•Ill

7.'=11.... 
-~ 

OLE Controls Inside Out 

Ne w 32-bit custom controls 


programming techniques 

Adam Dem1i11g 


ISBN 1-55615 -824-6 

736 pages . $39.95 


Programmer's Guide to 

Microsoft • Windows• 95 


I-lot topics f rom rh e Windows 95 team 

Microsoft 


ISBN 1-556 15-834-3 

704 pages, $27.95 


Hardcore Visual Basic • 

Windows programming power 


11 si11g 32-bil Visu al Basic 

Bruce McKinney 


ISBN 1-556 15-667 -7 

672 pages. $39.95 


Microsoft 0Press 
At book and software stores everywhere or call 1-800-MSPRESS. 

In Canada, 1-800-677- 1115. CompuServe- GO MSP. hrrp: I /www.microsofc.co m/mspress 

t;C 1995 Mi crosoft Co rporar ion. All rights reserved . l'o li crosofr , Microsoft Pn·ss . Vi sual Basic. an d Windows art• rei; istcrcd t rad ema rks and \Xf indows N T is a rrademark of Microsoft Corporation. ABY 
CompuScn'c ~ i s a reg istered t rademark of CompuServe, Inc. 
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Does It Work~? 
CURTIS FRANKLIN 

T 
he plain truth is, codi ng is 

g lamorous and testing isn't. 

Few wou ld deny that soft­

ware testing is important, 

especially in the complex client/serv­
er environment, but it doesn't capture 
the popular imagination. Fortunately, 
the current crop of software-testing 
tools makes it possible to apply a high 
degree of discipline and automation to 
the problems of quality assurance and 
overall applications performance. 

You can take severa l different ap ­
proaches to testing, beginning with what 
you decide to tes t. If you ' re tes ting 
an application for accuracy, com­
pleteness, and functionality , then one 
set of methods and criteria comes into 
play. But if you' re interested in the pe1for­
mance of a complete system under a par­
ticular application, you use a different set of 
methods and criteria. 

fn the former case, testing attempts to ex­
ercise as many application functions as possible 
while measuring the total number of errors un ­
covered. In the latter instance, the em­
phasis is on choosi ng the operations 
most like ly to mirror a user's actions Automated 
and on measuring the time required to testing can let you 
complete a specific number of itera- To make th e performance of so many tests 
tions. While some tool s can test both know, as you build possible, automated tools are a necessity . Among 
performance and app li cat ions , th e the better-known too ls for regression testing are 
break between the two camps defines a an application, what QAPartner, from Segue Software (Newton, MA); 
starting place for looking at the differ­ and WinRunner, from Mercury Interactive (San­works and how wellences between tools. ta Clara, CA). 

While there are differences in detai ls, all re­
Regression Testing Looks at Possibilities gress ion-testing tools share a basic approach to creating suites of 
Most modern client/server applications offer a staggering array regress ion tests. Because they involve the application, these tool s 
of possible actions and responses, depending on the precise task monitor activ ity at the user-interface level. A typical testing tool 
undertaken and the state of the particular data involved. Regres­ simulates mouse activity and keyboard strokes while monitoring 
sion testing is the process of trying as many of the potentia l ac­ the placement and contents of dialog boxes, response cells, and 
tion/data combinations as poss ibl e . For a complex system, an result screens. 
absolutely complete regression test might involve tens of thou­ In addition, regression-testing tool s provide a scripting lan­
sands of individual tests. guage (generally based on C or BASIC) to build new scripts or to 

Although many design teams try to perform exhaustive testing, modify existing activity scripts. GUis make using these languages 
most will admit that the sheer complexity of cli ent/server appli­ simi lar to programming the original appli cation under test. 
cations makes completeness nearly impossible. Even when de­ While program ming a regression test involves manipulating and 
signers use profiling tools to decide on the most reasonable sub­ monitoring certain system components, the testing process can­
set of functions to test, it' s common for a regression-test sequence not ignore other parts of the system that aren ' t directly involved . 
to include thousands of individual tests . In particular. regression testing tends to look at the results of 
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operations as they are 
presented to the user 
rather than concen­
trating on the quality 
or performance of the 
underlying code that 

Test Re. uirements Hierarc 

QUARTERBYTE SAVINGS BANK 
MORTGAGE PREQUALIFIER 

~D NEW CUSTOMERS 
leEXISTING CUSTOMERS 

~ 
REVIEW ACCOUNT HISTORY 

DRETRIEVE DATA 
D OVERDRAFT PROTECTION STATUS 
GENERATE GRAPH 
GENERATE PREQUALIFICATION LETTER 

D GET FEDERAL RESERVE INTEREST RATE 

II ENABLE "CUSTOMER" MENU 

Defect Trend Report 

Venly that the "l:ustomer" menu option exists 1i 
it1 lht: cum::cl vuaitiun uu lht: mt:inu bd1 dull 
that itt pulldown element• are complete and I 

Admin Window !::!.elp 
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I New 

I Opon 

I aosed 

pect. If you want to look at the server' s 
performance or examine the actual code 
that the application produces, you have to 
use different tools. 

Testing Server 
produces the results. Perlonnance 


Consider an appli­
 When the focus is 
cation that uses client moved from the ap­
workstations to send plication to the sys­
SQL calls to a data­ tem, many test as­
base server through pects change. From 
Microsoft's Open Da­ the tool perspective, 
tabase Connectivity the emphasis shifts 
(ODBC) extension. away from the user 
Different drivers can interface and toward 
create quite different the interface be­
code segments that tween the client and 
will , nonetheless, elic­ the server. Where re­
it identical results gression - testing 
from the database. Re­ tools emulate the re­
gression testing is un­ sponse of a user, sys­
likely to look at those tem-testing tools em­
differences or to con­ ulate the calls made 
sider how they might affect performance. from the client to the server to test the sys­

The only issue here is whether the re­ tem ' s ability to create the answers in the 
sults that make their way to the screen first place. Representative tools in this cat­
match the response that the developers ex- egory include preVue C/S, from Perfor-
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Noble Net Middleware 
Gets Three·Tier Development Going Your Way! 
When it comes to partitioning and distributing applications, don't get caught going 
one-way. NobleNet provides avariety of alternatives for building three-tier applications 
across arange of over 40 platforms - RPC, Corba compliant ORB, and ODBC.To get 
development going your way, look to the NobleNet line-up. 

EZ-RPC FAMILY 

• Advanced third generation 
RPC compiler technology 

• Lets you easily remote C 
and C++ APls across hetero­
geneous platforms 

• Easily integrates .DLLs and 
Macintosh code fragments 
to back-end services 

• Also supports complex data 
structures and asynchronous 
- as well synchronous ­
processing. 

• Winsock-compliant 

OneDriver ODBC SOK 

• Develop three-tier ODBC 
applications for increased 
throughput and improved 
scalability 

• Use one universal driver 
on the client to access al I 
data services 

• Extend the ODBC API 
to perform non-SOL functions 
over the same connection 

• Use by itself or in conjunc­
tion with EZ-RPC 

Orbix 

• NobleNet also offers the 
IONA Orbix CORBA-compliant 
object request broker 

• Acomplete development 
environment for managing 
multi-platform, fine-grained 
objects 

• Includes Implementation 
Repository and advanced 
administration tools such as 
astream-based Dynamic 
Invocation Interface 

• Programmable client­
transparent proxies improve 
pertormance 

• Compatible with the EZ-RPC 
development environment 

NOVELL IPX/SPX NETWORK TOOLS 

• RPCware, EZ-RPC for NetWare, builds RPC/NLMs that run on SPX and TCP simultaneously 
• WinRPC, EZ-RPC for 16-and 32-bit Windows, provides application runtimes (same binary) 

for SPX or TCP 
• RPC Gateway bridges SPX-based Windows 3.1, clients to TCP-based server anywhere 

All NobleNet tools distribute leading Cand C++ programs, plus Visual BASIC , Visual C++, 
PowerBuilder, Delphi and other 4GL products. NobleNet software supports development and 
deployment on over 25 UNIX platforms, Macintosh, NetWare, OpenVMS, OS/2, VxWorks, 
Windows 3.1, Windows 95, and Windows NT. 100%ONC compliant. 

Call Today for No-Obligation Evaluation Copy 
1-800-809-8988 

\.' NobleNet 

NobleNet, Inc., 337 Turnpike Rd.,Southboro, MA 01772, 508-460-8222 FAX 508-460-3456 

E-mail: sales@NobleNet.com Home page: WWW.NobleNet.com 
Circle 601 on Inquiry Card. 
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mance Awareness (Raleigh, NC); SQA 
LoadTest, from Software Quality Assur­
ance (Woburn, MA) ; and LoadRunner/ 
PC, from Mercury Interactive. 

While regression-test automation is use­
ful for executing thousands of tests, auto ­
mated server-load testing emulates thou­
sands of users. Although it' s possible to 
load-test a server by actually connecting it 
to thousands of client PCs controlled by 
thousands of users, each ready to press 
Enter at the same time, it's hardly practical 
or economical. Instead , to test modern 
servers thoroughly, methods that are more 
affordable and more repeatable are needed. 

The differences between regression test­
ing and performance testing are echoed in 
the efficiencies that automation can bring 
to the process. In system-pe1formance test­
ing, the queries and activity that are gen ­
erated by a single client workstation can 
be stored and played back-usually by a 
RISC-based Unix workstation-to deter­
mine how the system will perform under 
realistic deployment loading. 

Looked at another way, regression-test­
ing tools test an application's functiona l­
ity and feat11res. They sit between the client 

workstation and 
the user, captur­
ing and playing 
back user-inter­

!!I ToUil Coverage 13 m 26 U4 81%
face responses. l!I .. .lu441hooel....,,..-tllk>iforuo/ 13 m 26 114 81% 

l!l t..t!iash.c 7 87X 24 57 70%


In addition, re-	 18 ../ 7 10 58% 
t estRe..Ha::h 12 ../ 7 10 58%

gression-testing test.P\JtHosh 18 ../ 5 a 61% 
~or 0 x 3 0 0% 
Min 6 	 ../ 1 13 mtools must coex­ r­test.HakeHashTeble 6 ../ 1 6 85X 
FUlTestToble 6 ../ 0 6 100%ist on the system t est&IHashTable 6 	 ../ 0 4 100% 

6 100% 2 57 96%being tested, ere- 3000 ../ 1 7 87% 

re.Hash 600 ../ 1 12 m
ating and run- delliashTtible 6 ../ 0 9 100% 

gotllash 1200 ./ 0 7 100%
l'~ 

ning test scripts, ~hTable 6 ./ 0 4 100% 
putli..h 1200 	 ../ 0 18 100% 

all the while as ­
suming that the 
testin g tool has 
no effect what­

plication's functionality . C/S, it 's most often exe­
soever on the ap­ ~illllillllllSystem-performance cuted on separate te st 
testing tools sit between workstations, apart from 
the client and the server, the server being tested 
capturing and playing back the interac­ and the actual application clients. 
tions between the two computers to test 
the reaction of the server. Load- and per­ Making Testing a Suite Deal 
formance-testing software can coexist on In regress ion- and performance-testing 
a system under test with the application products alike, the trend is toward com­
being used to generate the load. But, as is bining several different functions into a 
the case with LoadRunner/PC and pre Vue complete, automated testing suite. Levels 

WIZRl!LE FOR WINDOWS 
• Apowerful data mining tool 
• 	 Provides tremendous insight into your database by 

revealing hidden patterns and relationships 
• 	 Purge your database of costly errors 

AREVOLUTION IN DATABASE AUDITING! 
WizRule for Windows reveals 1ules and 
errors in the contents ofa database 

WizRule for Windows: 
• 	 Heads databases created by all 

popular applications (Access®, 
Clipper®, dBASE®, FoxPro®, Paradox®, 
etc.) through ODBC 

• 	 Independently discovers known and 
unknown rules which govern the 
contents of a database 

• 	 Identifies records deviating from the 
rules: such deviations indicate 
"suspect" errors in the database 

WizRule for Windows is based on a unique mathematical algorithm 
(patent pending) by which it independently discovers qualitative and 
quantitative rules within a database. There is no need to specify tlie rules 
in advance - WizRule for Windows automatically detects the governing 
rules of the database. 

WizSoft 
WizSoft Inc., 945 Concord Street, Framingham, MA 01 701 

Phone: 508 620 4554 Fax: 508 879 0698 
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"We've been developing a complex Client/Server applica­
tion using C++ and SQL. OEW does a tremendous 
job increasing our productivity. Today we wouldn't 
even think about working without it." 

Karl Kessler, Worldcom 

"I am in awe of this tool. It's the best thing I've seen for C++ 
development in its price category." 

Mick Hittesdorf, Andersen Consulting 

(- . 

"OEW's functionality and its Clesign makl ~EW ·a very 
powerful and easy to learn CASE t ol for obje~t­
oriented softWare development.. OE~ not only 
supports all phases of the develOP,Q1ent process, 
it also generates great deal of very Oseful i;>roject 
documentation. I really can r~~ommend bf.W.to 
anyone who consi ers clevel~P,ing qbject-or~r:i.te~ 

I 

"Microsoft Visual C++™ means productivity through 
reuse and the fact that OEW can reverse-engineer 
any standard C++ source code supports our 
mission . OEW can reverse-engineer Microsoft 
Foundation Classes and re-generate them as part 
of a new application ready to be compiled and 
debugged by Visual C++." 

Don Johnson, Microsoft 

"Every once in a while, a tool appears on the market that 
makes you think how did I ever manage before this 
came along. OEW is just that kind of tool. " 

'Ian White, Consultant at Westinghouse 

-. . 
"ToP.Control, i ~pl~ment~d on windows and OS/2 systems 

' using (++,- enables its user to remotely control 
mainframe COmJ:>uting centers . OEW has shown an 
outstandiog performance in the quality control of 
TopControl's developmer:i t." ,.. 

software with C++." 

Dr. Hans Konig-Goy,, debis Systemhaus CSF 

"lnformix provides leading edge technologx for ~brallel 
relational database systems. With the n,ew OEW 
V2.l, there is finally an efficient way to map C++ 
designs to our DBMS." 

Oliver Hoeveler,·lnformix 

"OEW has convinced me. Innovative Software's 24-hour 
customer support is as important as the program 
itself: whenever I have a question or a problem, 
I receive a highly competent answer right away." 

Ora Jaervinen, Digital Equipment 

OEW is available on all major platforms. For more information conta ct: 

OEW International 
Innovative Software GmbH flJ +49 69 236929 Fax +49 69 236930 
Australia · OSE flJ +6 1 52 377388 Fax +6 1 52 377054 
Austria - Ambit flJ +43 l 5354690 Fax +43 l 53546909 Tera so ft Technology Corporation 
BeNelux · Pratools Software flJ +31 20 645 5023 Fax +31 20 640 334 1 
Finland · Micromax Systems Ky flJ +358 0 4002014 Fax +358 0 4003024 221 East Main Street 
Fronce · lei flJ +331 34657777 Fax +33 1 34659097 
Germany - Kessler Software flJ +49 551 507620 Fax +49 551 5076222 Milford, Ma 01 757 
Italy · ISA flJ +39 323 922066 Fox +39 323 925208 Phone(508)634-8400Russia - Rodnik Software flJ +7 095 1137001 Fax +7 95 3169754 
Sweden · Fox Data ro +46 8 6268100 Fax +46 8 6269808 Fax (508) 634-8236 
Switzerland - ProArt ln farmatik flJ +4 1 31 9712373 Fax +41 31 97 12307 
UK - Si licon River flJ +44 181 3177777 Fax +44 181 3167778 CompuServe 73602,2737 
USA, Conoda · Terasoft flJ +1 508 6348400 Fax+1 508 6348236 
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The PKWARE Data Compression Library products allow you to include 
state-of-the-art, patented data compression technology within your software 
applicat ions. Data produced by the PKWARE Data Compression Library 
products is compatible across multiple platforms! 

The PKWARE Data Compression Library products offer an all-purpose data 
compression algorithm that compresses ASCII or binary data quickly. An 
adjustable dictionary size allows software to be fine-tuned for maximum 
speed or compression efficiency. The use of application-defined callback 
functions allow maximum flexibility. No runtime royalties. The format used 
by the compression routine is completely generic and not related to the 
PKZIP® fil e form at. 

Versions availab le for DOS, OS/2, Windows , Win32, DOS32, and UNIX 
(call for latest platform avail abili ty). 

• Compatible with • Compatible with 
IBM Cset/2 & Microsoft Win­
Borl and C++ fo r dows 3.x appli­
OS/2. cations. 

for OS/2 $350 for Windows $350 

• Separate versions • Compatible with 
for Intel , Alpha popular 16-bit lan­
object, and Power guage compilers. 
PC. 

for Win32 $375 ea. for DOS $275 

• Separate versions • Compatib le with 
for SCO, AIX, most 32-bit DOS 
Solaris I .x Spare, extenders. 
Solaris 2.x Spare, 
So laris 2.x X86, 
Uni x Ware and 
Linux. 

for Unix $450 ea. for 00532 $350 

Please add $5.00 Shi pping & Hand ling 
per package in the U.S. & Canada; - :K $ 11 .25 overseas. Wisconsin res idents 
please acid appli cab le state & coun ty 

The Data Compression Experts" 

9025 N. Deerwood Drive 
sales tax. No COD. Brown Deer, WI 53223-2437 

Phone: (414)354-8699 Fax: (4 14)354-8559 
WEB: http://www.pkware.com 

Copyright 1995, PKWAAE, Inc. PKWAAE, the PKWARE logo. PKZIP, and the PKWAAE Data Compression Library are registered trademarks of 

PKWAAE. Inc. Trademarks of other companies mentioned here appear for idenlification purposes only and are the property of 1heir respeclive 
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of integration and functionality vary among 
specific products, but most include func­
tional blocks that coITespond to four basic 
areas: test development, test repository, 
test performance, and defect tracking. 

Like the program development cycle, 
test development can be divided into de­
sign and coding stages . Programs such as 
QAPlanner, from Segue Software, aid the 
test process by imposing a specific disci­
pline on the testing team. Once you've 
created a test plan, the product builds the 
test script, either by capturing actions and 
responses, enabling script creation th.rough 
a programming language, or both. 

After you've built the initial test script, 

Types of Automated Testing 
Regression 
• Checks out application 


functionality. 

•Tests all possible user inputs­

mouse, keyboard, and data. 
• Requires thousands of tests. 

Server Load 
• Measures system performance 

and response. 

• Simulates multiple simultaneous 
users. 

• Ensures that a system delivers 
the correct services and data to 
client applications. 

Code Monitoring 
• Examines performance of 


program modules and code 

sections. 


• Checks for code that's never 

executed. 


• Finds heavy-use routines to 

optimize. 


• Locates memory leaks to plug. 

the next job is to create a reusable test 
repository, which offers several advan ­
tages. You can archive tests and run them 
repeatedly, which brings discipline to the 
process. Also, you can rerun tests from 
known intermediate points-not just from 
the beginning-which can save time and 
money. Finally, you can build tests on oth­
er known tests, making the entire testing 
process more complete. 

Some in the testing field believe the 
repository function of an automated test 
suite is the most important benefit the tool 
brings to the test ing process. More than 
any other component, the test repository 

http:http://www.pkware.com


We're Free 
for the next 

30 days, 

if you are. 


Systen1 Architect is 

tb.e award winning 

client/server soft­

ware engineering 

tool tbat delivers 
hi gher performance - at a lower 

price. And to show you, we'll send you 

a copy of System Architect"' to evalu­

ate for 30 days - absolutely free. 

0BJECT-01m:: :-nEu A&D 
Implement your 00 design using SA 

Object. Some of the features include: 

• Support for Booch, Shlaer/Mellor, 

OMT, Coad/Yourdon, and Use Case 

• User-extensible repository 

• Automatic creation of data models 

from class models 
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Develop your server design using SA's 

data modeling capabilities: 

• Comprehensive support fo r the OBA 

function 

• Generates DDL from data models fo r 

Oracle, In fo rm ix, SQL Server, Access, 

SYBASE and many ocl1ers 

• Supporr fo r phys ical/logical data 

modeling 

• Specify referential integrity rules 

• T rigger & Stored Procedure editors 
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STTWCTLW ED A&D 
Develop your client/server design using: 

• Info rmation Engineering 

• Yourdon/DeMarco (event-driven) 

• Gane & Sarson 

• Ward & Mellor (real-time) 

• Decomposition diagranis 

• SSA.OM IV 

BP J{ 
Popkin Software has introduced a business 

process reengineering tool. C111 for details. 

55,000 USHS 
CAN 

1

T B E Wi-~ONG 
Thar's the number of satisfied SA users 

worldwide, and ir's growing every day. 

T RY IT FREE FOR 30 DAYS.* 

To Q uAu FY Fm1 Ai\J 

EVALUATION COPY OF SA, 


CALJ.. 800-732-5227, EXT. 695 

OR FAX 212-571-3436. 


' Offer good in US and Ca 11 :td:i. o nl y. Sec distr ibutor 
telep ho ne num be rs bdow fo r inic rn :uional response. 

ml SYSTEM 
~ARCHITECT™ 
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Why Buy New'? 

UPGRADE 

PERFORMANCE, 


DOWNSIZE 

COSTS 


Rave Computer's 

SPARC Compatible Upgrades 


Axilerate™ 
Rave - Exclusive Distributor= 

Increase the performance 
of your SPARCstation 
from 3 to 7 times its 

original speed with per­

formance upgrades from 
Rave . As an exclusive 

distributor and authorized 

reseller of power 
enhancement products, 
Rave can provide 100% 

SPARC compatible perfor­

mance upgrades for 
UpgradeSS l, l +or 2with simple almost every Sun system,
replacement of motherboard • Sun 

at economical price microSPARC II processor• Increase 
performance 3to 7times • Protects points. Our Sun certified 
investment in memory, peripherals... technicians are extensive­

ROSS ly trained on the installa­
hyperSPARC Upgrades tion , maintenance and 

.....~~~~~~~~-
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• SPECfp92 

• SPECint92 

= = 
~ 

g 
=.... 
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• SPECrate_lp 

• SPECrate_int 

Increase 2to 5limes performance of 
SS l 0, 20 or 600 MP system• SPARC 
ISA v.B and MBus compliant • mounts 
to motherboard• compatible with 
SPARC sohware... 

custom adaptation of Sun 
hardware and software . 

Protect your investment 

with performance 

upgrades from Rave. 

Call us today for the best 
price and service. 

A~afwlTSU. llt> 

141@1·•· 

WEIT~ 

Sun 
MARKETPLACE 

Reseller 

Rave Computer Association, Inc. 
~ 36960 Metro Court• Sterling Heights, MI48312 

Fax: (810) 939-7431 •E-Mail: info@rave.com 

1-800-966-7283 
Circle 630 on Inquiry Card. 
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turns test scripts from disposable tools into 
valuable, reusable assets of the organiza­
tion. While this alone can' t make testing an 
inexpensive proposition , it can go a long 
way toward protecting an organization's 
investment in the entire testing process. 

Test suites that combine system perfor­
mance and applications testing have more 
complex requirements than those that 
concentrate on either task. Performance 
Awareness's preVue C/S , for example, 
must not only manage the functions of its 
integral load-testing capabilities but also 
work with Win Satellite , a companion 
product that creates a load by driving the 
ac tu al app lication on a single Windows 
workstation. 

Once the test suite is complete, what 
happens to the resu lts? This question is 
important for performance testing, but it's 
absolutely criti cal in regression testing. 
The vo lume of results from thousands of 
regression tes ts couldn 't feas ibly be ana­
lyzed by a human tester in any useful pe­
riod of ti me. A tool like Mercury Interac­
tive's Test Director assists the testing team 
in identi fy ing defects, passing them back to 
the development team for correction and 
subsequent retesting. This piece of the test 
suite, more than any other, ties the testing 
process to the development cycle in a 
closed , integrated loop. 

Deep Testing 
The tests discussed thus far are aimed at 
e ither veri fy ing application functiona lity 
or evaluating performance. While this is 
crucial data, it doesn ' t give developers all 
the in formation they need to improve their 
applications between initial development 

Mercury Interactive Corp. 
Santa Clara, CA 
(800) 837-8911 
(408) 987-0100 
fax: (408) 982-0149 

Perfonnance Awareness 
Raleigh, NC 
(919) 870-8800 
fax: (919) 870-7416 

Pure Software, Inc. 
Sunnyvale, CA 
(800) 353-7873 
(408) 720-1600 
fax: (408) 720-9200 

Segue Software, Inc. 
Newton, MA 
(800) 922-3771 
(617) 969-3771 
fax: (617) 969-4326 

Software Quality Assurance, Inc. 
Woburn, MA 
(800) 278-9922 
(617) 932-0110 
fax: (617) 937-3280 

mailto:info@rave.com


STOP! 

Have Your Windows® 95 Applications 


Been Checked For Quality? 


With the advent of Windows 95 , 

new applications are coming with increased 

complexity and sophistication . As is true of all 

complex products ... whether it's a car or a software 

package ... the bugs need to be worked out. 

Nu-Mega Technologies pioneered automatic error detection . As the industry leader, we 

are now introducing the next generation ... BoundsChecker™ Professional Edition . It revolutionizes 

automatic bug finding and takes it to new depths. In the next few months, you ' ll see the 

BoundsChecker Professional Edition difference. Some of the largest software development companies 

are using BoundsChecker For their Windows 95 applications. Wouldn 't you like to know who? 

Nu-Meg a: Improving Softw a re Quality ... 

If You ' re An End-User, We'll Tell You Why. 


And If You 'r e A Developer, We ' ll Show You Ho w. 


Call 1-800-4-NU-MEGA u.s. oNLY 

For International Calls (country code) + 603-889-2386 

Nu-M~ IM(fTECHNOLOGIES INC 

P. O . Bo x 77 80 Nas hua , NH 030 6 0- 77 80 
Tel (603) 889 -2386 • Fa x (603) 8 8 9 -11 3 5 • inf o@ num e ga .co m • http ://ww w. numega .co m/ 

Circle 602 on Inquiry Card. 

http:http://www.numega.com
mailto:info@numega.com
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error-tracking and test-repository module. 
Error tracking is the component that en­
ables a development team to c.ontro\, mon­
itor, and manage the process of defect 
elimjnation. In other words, once a team 
has identified a bug, this tracking software 
helps make sure it 's eliminated. 

None of the Pure Software tools can re­
pl ace the performance and function ality 
testing of the products mentioned earlier. 
However, they can be a valuable comple­
ment that gives a testing and development 
team a more detailed and accurate picture 
of many facets of system performance and 
functi onality. 

Test Early 
In the end, it 's the integration of testing 
into the development process that's most 
important. When a development team con­
s iders testi ng to be just another hurdle 
to overcome before an application finally 
ships, there 's a great temptation to treat 
the testing procedure as a separate, final 
step that's otherwise unrelated to the total 
development process. While this ensures 
that nearly completed applications are ac­
tually tested, it can also mean that littl e 
or no testing is done earlier in the devel­
opment process. 

The greatest problem with making test­
ing a di screte step at the end of the devel­
opment cycle is that by the time defects 
are found-and testing will always find 
defects-they are difficult and expensive 
to correct. Incremental testing during de­
velopment requires the discipline of a for­
mal testing procedure that's applied in par­
allel with the software development. One 
way to force thi s parallelism is to use a 
separate team of individual testers. But 
this isn' t needed if you employ automated 
testing tools effectively . 

What, then, is the future of automated 
testing tools? Increased integration is the 
direction in which every major tool vendor 
is headed. Specifically, vendors recognize 
that users want to be able to test client/ 
server sys tems from beginning to end , 
from the functi onality of client applica­
tions to raw server performance, without 
having to change the tool interface or the 
scripting language. Finally, developers are 
recogni zing the importance of a strong 
testing methodology and a high degree of 
reusability in bringing rationality to the 
process of making applications and sys­
tems work the way that users expect. • 

Curtis Franklin is director oflabs at Clienll 
Server LLibs in Atlanta. You can contact him 
on the Internet at cj imiklin @cslinc.com or on 
BIX c/o "editors. " 

and final deployment. The problem is that 
functionality and performance tests oper­
ate at the interface between application 
and user or between client and server. The 
tests, and the testing tools, don ' t go below 
the surface to look at or describe the in­
ternal workings of an application. 

One tool that does go below the surface 
is the code-coverage monitor, which looks 
at what fun ctions are actually called and 
executed during any application test. Pure 
Coverage, from Pure Software (S unn y­

vale, CA), is part of a suite of testing tool s 
that look deep within the code of a client/ 
server application and return information 
that helps a development team remove un­
necessary code, optimize large program 
blocks, and track memory leaks . 

Pure Test Expert, the too l' s manage ­
ment module, coordinates Pure Coverage, 
a regression-testing tool named Purify, and 
a performance profiler named Quantify. 
Pure Test Expert then exports the results 
of the three modules into PureDDTS, its 

rporadmu depelHI oa CaJbletro.n 
for aetworkmana9 meBt. 

Ct1h etron 4epe. . a laiuta 
for database llDllbll nt 

Raima's database technology is built into Cabletron's Spectrum, 
and into other leading software products around the world. 

Why? 

Because companies like Cabletron want their software 
products to stand out from the competition. 

And because they've compared embedded 
database engines and have found Raima's 

performance and reliability are second to none. 

Raima provides scalability, flexibility, reliability, 
and, above all, superior price and performance. 

For over ten years, Raima has been providing embeddable, 
high performance database technology to leading 

commercial application developers around the world. 

Isn't it time you start trusting the leaders and try Raima? 

Call I-800-ASK-4-RAIMARaima Database Manager·· 

Raima Object Manager" 
 Contact Rairna for profiles Q 

of other demanding ~MAVelocis" Database Server 
Rairna customers. BASeo 

Available for: DOS HP-UX 
Netware 3&4 OS/2 Solaris 
Windows NT SCO QNX RAIMA 
Windows 95 AIX MIPSABI If it's fast - it 's Raima. 

Raima Corporation, 1605 NW Sammamish Rd. #200, Issaquah, WA 98027 USA 

Inside the U.S.: 1-800-275-4724, Outside the U.S.: 206-557-0200 


Fax: 206-557-5200, Internet: sales@raima.com 


Germany: 49 7022 9256 0 Singapore: 65 334 006 1 Italy: 39 49 80 77 140 Argent ina : 54 I 954 14 14 

Spain: 34 3 225 39 95 Raima UK Ltd.: 44 l 273 819 292 France: 33 I 30 67 29 63 


Australia: 6 1 2419 7 177 Denmark: 45 44 88 99 00 Raima Benelux: 3 1 35694 4738 

Colombia: 57 I 62 IO 070 Taiwan: 886 2 503 3006 Norway: 47 22 110 950 Sweden: 46 13 l l l 588 


Baltic States: 372 63 l 4009 Finland: 358 0 8045 130 Japan: 8 l 3 5548 6926 Russia: 7 812 3 16 1965 
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With aLittle Help from My Tools 

STEVE GILLMOR 

T
oday's Windows programs 

require interactive help sys­

tems. GUI-based program­

ming technolog ies, such as 

Delphi, PowerBuilder, and Vi sual Ba­
sic, have reduced the cost of deve loping 
complex applications, but their graphical 
nature and the Windows mind-set mean 
that users turn to on-line help more than 
ever and rely Jess on traditional printed 
documentation. 

For some programmers, creating help ' 
is an unwanted distraction from the rest 
of the development process. But the good 
news is that help is available for them, 
too. Help-authoring applications have 
evolved from simple add-in utilities to 
powerful systems-both integrated and 
stand-alone-that blend multimedia and 
interactive tutorial techniques. With Win­
dows 95 , Microsoft has fine-tun ed its 
help-engine technology . 

Creati ng help files can still be a daunt­
ing task, however. Not only do you have 
to see beyond a welter of obscure control 
codes and formattin g options to envi­
sion your final results, you also must 
learn how to organize complex infor­
mation into a framework that wi ll be opers use Microsoft Word 2.0 or higher. 
intuitively apparent to the end user. Add­ In this particul ar he lp system, Word 
ing in the new technologies of digita l control codes defi ne the vaiious elements 
video and audio is yet another hurdle, of the topic file . For instance, a "$" foot­
and the transition from Windows 3.x to note indicates the titl e o f a topic , and 
Windows 95 and beyond offers new com­ double- underlined text or text in stri ke­
plications. through mode represents a jump to an ­

other topic. A sing le underlin e specifies 
Microsoft's Help a temporary pop-up window, something 
The Windows 3.x help system enables simplify their creation. that's often used for a brief definition or 

Windows applications 
cry out for on-line help 

systems. Here's a look 

at the tools and 

technologies that 

developers to create sets of topics, each 

made up of text files and graphics. Users move through this in ­

formation by clicking on hot spots, searching keywords, or brows­

ing related sequences. You can open secondary windows with sup ­

plementary instructions and access context-sensitive help via the 

Fl key or dialog-box buttons. 


With the release of the Access 2.0 Development Too lkit, Mi­
crosoft provided a Help Compiler Guide manual along wi th its 
core group of three help utilities : the Help Compi ler, Hotspot 
Editor, and Multiple-Resolution Bitmap Compiler. To use these 
three utilities, you need a word processor or text ed itor that has 
the ability to save files in Rich Text Format (RTF); most devel­

an add itional note. 
Windows 3.x ' s WinHelp supports fo ur types of graphics: bit 

map, metafile, hypergraphic. and multiple-resolution bit map. 
You can create and modify bit maps in Windows ' Paintbrush 
accessory, with a maximum of 16 colors. Jn addition, you can de­
fine a graphic as a jump or hot spot in code or use the Hotspot 
Editor to create hypergraphics, which have multiple hot spots. The 
Multiple-Resolution Bitmap Compiler combines CGA, EGA, 
VGA, and 8514 versions into a sing le bit map suitable for opti­
mal d isp lay on a lmost any system . (See the figure "Creating 
Help" on page 1 l 2DM 18, which diagrams the tasks associated 
with creating a he lp system.) co11ri1111ed 
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Add-Ins for Adding On 
Help-authoring software falls into two 
main categories: add-in packages based 
on Microsoft Word for Windows, and 
stand-alone systems with built-in RTF 
word processing tools. Most add-in pack­
ages leverage typical Word document tem­
plates, translating heading styles into the 
various help components via Word or pro­
prietary macros. The title page becomes a 
contents page, index entries become search 
keys, footnotes are converted to pop-up 
windows, and bookmarks are replaced by 
hypertext jumps. 

The add-ins take advantage of Word 's 
spell-checking, custom-menu, and graph­
ics-handling tools. Details such as com­
piler command-line switches are handled 
by point-and-click interfaces; many pack­
ages display custom floating tool palettes 
that create, edit, and save various help-file 
elements. 

With Blue Sky Software's (La Jolla, 
CA) RoboHelp , you click on the Topic 
button, type a title in the Help Topic Title 
box, and click on OK. RoboHelp then in­
serts the appropriate footnotes into the 
project's Word document and highlights 
the template's New Topic Text placeholder 
for your next entry. 

You can create both a jump and the top­
ic you want to jump to at the same time: 

ing the hot-spot text, and features. 
clicking on Topic New . 

The program suggests a topic title and a 

search keyword based on the selected hot­
spot text; you can add additional keywords, 
separated by semicolons. Other help fea­
tures, such as pop-ups, secondary win­
dows, and macros, are generated with sim­
ilar steps. (See the screen above.) 

Some packages offer unique approach­
es to these fundamental tasks. Solution­
soft' s (Sunnyvale, CA) HelpBreeze, for 
example, leverages Word 6.0's Wizard 
technology with its Topic Wizard tool. 
You click on the toolbar's Wizard icon 
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and follow the interactive directions. 
The Topic Wi zard tool can automate 
the creation of help topics based on 
predefined text files , generate index 
topics with alphabetical buttons, and 
speed up the creation of 
detailed documentation for 
programming-language 
functions and macros. 

On-Line as Well as in Print 
Several packages specialize 
in generating both printed 
and on-line documentation 
from a single source file . 
WexTech Systems' (New 
York, NY) Doc-To-Help 
package intelligently maps 
linear documents to their 
hypertext equivalents while 
maintaining markers for ma-

Help stands alone: 
ForeHelp, a stand­
alone authoring 
system from 
Forefront, delivers 
multiple views of 
your help system 
while you're 
developing it. The 
Navigator lets you 
see any topic and 
its immediate links 
in visual fonn, 
while the Grapher 
provides a 
hierarchical tree 
structure with 
branching. 

terial as help-only or document-only. 
Doc-To-Help automatically builds main 

topics from your document's table of con­
tents, creates jumps based on styles and 
chapter and page references, and then com­
piles a keyword list from the original doc­
ument index. For your printed version, you 
can use customizable document templates 
that handle headers, footers, sideheads, 
table formatting, even and odd pages, gut­
ters, page numbering, cross-references, 

and margin notes. 
Virtual Media Technology's (N01th 

Sydney, Australia) HDK uses a Word 
template to add two buttons to the 
toolbar. One launches a new help 
project, conve1ts the source document, 
and compiles the results. The other 
tests the file from within Word. 

The program allows you to speci­
fy the particular Word styles used to 
determine topics, as well as those to 
be excluded from the on-line version. 

You can also sub-
Help with WinWord: RoboHelp 95, from Blue Sky stitute paragraph 
Software, adds enhanced floating tool palettes to 
the Word for Windows interface that let you styles during con­

It' s as simple as clicking access help-authoring tasks. When the Test Mode version-for ex­
palette is active, RoboHelp simulates moston the Jump button, typ­ ample, to replace 
WinHelp capabilities, including hot-spot and index 

the styles that are 
suitable for print­

ed output with those that generate hyper­
text formatting . HDK creates a subdirec­
tory for the new files , leaving the original 
document unmodified. 

Add-in products differ in their approach 
to letting you view help files during de­
velopment. The trend is toward simulat­
ing the WinHelp di splay environment and 
debugging help files before compiling. 
RoboHelp 3.0's new HelpCheck Tools in­
cludes an Error Wizard and a Check Mode 
for detecting syntax problems. You can 
access the Link Tester to test jumps, pop-

ups, search keywords, and macro hot 
spots. You can get a quick look at a top­
ic by pulling down View/Topic Pre­
view from the menu. 

Graphics pose a tougher problem, 
and handling them can be a signif­
icant bottleneck for Word add-ins. 

WexTech's solution to this is a companion 
product for Doc-To-Help, called Quicture. 
It off-loads embedded Word graphics to 
separate compressed files, substituting 
them with placeholders that preserve scal­
ing, cropping, and borders. Another Wex­
Tech product, Smooth Scaling, intelli­
gently scales bit-mapped screen shots and 
other graphics to between 10 percent and 
90 percent of their original size while re­
taining legibility. 

Stand-Alone Tools 
Stand-alone systems can be a little friend­
lier than add-ins. They shield the user from 
Word 's RTF codes, graphics placehold­
ers, and compiling delays. 

Forefront' s (Boulder, CO) ForeHelp 
incorporates help-like navigation from the 
editing screen and a WYSIWYG test mode 
that you access by pressing FIO. From here 
you can single-click your way through 
compiled-speed displays of most help fea­
tures, including jumps, pop-ups, brows ­
ing sequences, most macros, and embed­
ded windows. You can check some of the 
options, such as bookmarks, annotations, 
and printing, only in the compiled version. 

Stand-atones offer full-featured word 
processors for shops that use WordPer­
fect, Word Pro (fom1erly Ami Pro), or oth­
er editors that can ' t provide direct input 
to help systems. Standard features of these 
stand-alone systems include cut, copy, 
paste, tabs, indents, paragraph styles, book­
marks, and spelling checkers; some fea­
tures, such as find/replace, are extended 
and support the conversion of strings to 
pop-ups, jumps, keyword references, and 
macros. 

Techniques for viewing help-topic struc­
ture vary from vendor to vendor. Hyper- ! 

Act's (Coralville, IA) Help Writer's As­



where would the most powerful 
development tool be without the recycling 

genius of edwin hoogerbeets? 

If Edwin Hoogerbeets 
were a develope 1 ~ he'd be 
a proud man. Because new 
Microsoft® Visual C++ 4.0"" 
is based on the very 
principle he lives by: 
Never create from scratch. 

Who is Edwin Hoogerbeets? 

A recycling genius who sees every 

used object as an opportunity for 

creative brilliance. The same way 

a developer might if he or she 

used new Visual c++ 4.0. No other 

development tool offers such 

reusability, allowing you to deliver 

more robust applications in less time. 

be a genius to do it. The new 

Component Gallery allows you 

to store and reuse your own C++ 

components and OLE controls, as 

well as 3rd-party components. And, 

MFC 4.0 gives you more than 150 

classes and 120,000 lines of code 

you don 't have to write or test. 

The new Developer Studio makes 
reuse intuitive. With ClassView, 

you can view the relat ionships 

between classes. You'll even 

have one-click access to the MSDN 

Development Library, Microsoft 

Visual Test. Fortran PowerStation , 

and Microsoft Visual SourceSafe'" 

version control system. And of 

course, expanded c++ language 

support, including namespaces and 

RTII , gives you added f lexibility. 

Now that you have a better idea of 

what's possible when you recycle, 

start with a Visual C++ Subscription, 

wh ich includes the Visual C++ 

development system 4.0, plus 

three addit ional Subscription 

Releases shipped automatically. 

For more information about the 

Visual C++ 4.0 Subscription, or to get 

your free Developer Roadmap CD, 

call (800) 719-5577, Dept . 7JW. 

You can also get information at 

http://www.microsoft.com/ visualc 

or by calling one of the resellers 

listed below. Who knows? You 

just might become the next 

Now you can recycle just about 

anything-but you don't have to 

Edwin Hoogerbeets. 

Compone11t Gallery. 

Quick access to OLE 
controls and reusable 
C++ components. 

MFC 4.0 Library. 

Adds latest support for 
Windows® 95 controls. 

Client-Server Support. 
Built-in Jet database 
engine and ODBC 

support to access 
enterprise data. 

Custom AppWizard. 
Now create your own 

ApflrVizard for your 

u11ique application 
needs. 

Multiple Platform 
Support. Target Intel,® 

RISC,* and Macintoslz®* 

platforms with a single 
code base. 

ASAP Software Express 
(800) 883-2911 

Programmer's Shop 
(800) 446-1185 

Programmer's Paradise 
(800) 892-1187 

Software Spectrum 
(800) 840-8194 

I WHERE 00 YOU WANT TO GO TODAY I'" I 

•Versions of Visual C++ 4.0 for RISC and 
Macintosh available separately. ©1995 
Microsoft Corporation. All rights reserved. 
Microsoft and Windows are registered 
trademarks and Visual C++, Visual Source. 
Safe and Where do you want to go today? 
are trademarks of Microsoft Corporation. 
Intel Is a registered trademark of Intel 
Corporation. Macintosh Is a registered 
trademark of Apple Computer, Inc. 

http:http://www.microsoft.com


sistant 2.0 sports a multi windowed visual 
editor that lets you manage topic trees via 
drag and drop. ForeHelp offers three ways 
of getting an overview of your project: the 
map-like Navigator interface; the Grapher 
hierarchical directory-tree tool; and the 
Reporter, which helps you view or print 
context-sensitive information needed to 
tie an applications program to each topic. 
(See the screen on page l l2DM 16.) 

Software Interphase's (Foster, RI) Help 
Magician Pro 3.l includes a Topic Out­
liner/Navigator as well as robust project 
management tools. These tools protect 
members of a help development team from 
inadvertent use of multiple topic titles , 
context strings, and context ID numbers. 
Window attributes, macros, compi ler op­
tions, and build tags for conditional inclu­
sion of topics are availab le to everyone 
working on the project. 

The line between add-in and stand-alone 
help tools blurs when developers build in 
enhanced features. Most packages add sup­
port for 256 colors, background water­
marks, printing of multiple topics, and full­
text searching. Macro editing and browse 
sequencing are much more user friend ly, 
as is the process of adding multimedia ef­
fects, including sou nd, animation , slide 
shows, and video clips. 

New with 95 
With the release of Windows 95 , much of 
this extended technology is now included 
in the new WinHelp 4.0 engine. You can 
now take advantage of up to 16 million 
colors (up from 256), buiJt-in video support 
(with WAV files on the way), and multi­
topic and book printing. The interface is 
much improved, with a Contents tab that 
displays an expandable/coll apsible hier­
archical view with books and pages. 

You can integrate multiple help files in 

the Contents view and search them 
with multilevel keywords via the 
new Index inte1face. The Find tab 
provides full-text search for any 
word or phrase; the help author can 
create an FTS index file , or it can 
be generated automatically the first 
time the user accesses the Find tab. 

Secondary windows now use the 
Windows 95 shortcut-button tech­
nology, taking users to the appro­
priate application command whi le 
leaving the interactive instructions 
visib le. Communication is possi­
ble between help and applications 
in both directions, a key to train­
ing-card systems. 

Other Windows 95 system tools 
include right-mouse-button context 
menus, drag-and-drop text selec ­
tion, and additional font function­
ality. You can also launch 26 new 
macro functions via new author­
able buttons, as well as define two 
different types of keywords to fur­
ther enhance the links between help 
topics. 

RoboHelp Office includes a beta 
copy of RoboHelp 95 and the 
Moving to W inHelp '96 Kit. The 
latter consists of the book Master­
ing Windows 95 Help and the Port­
ing Tool application. This Win­

Creating Help 

Help-authoring software falls into two major categories: add-ins to 
Word for Windows and stand-alone applications that simulate 
Windows help features before compiling. But whichever approach 
you choose, the process is complex. 

dows 95 application helps you design and 
create a Contents tab, add new Windows 
95 sty le buttons to main and secondary 
windows, and Link multiple help files with 
a combined index in the Contents view. 

The RoboHelp 95 package is shipped 
together with the royalty-free Smart­
Help OLE Control (OCX), which eases the 
coding of context-sensitive help with Ac­
cess 95 , Visual Basic 4.0, Visual C++ 4.0, 
and other OCX-compatible development 

environments. You 
Blue Sky Software 
La Jolla, CA 
(800) 459-2356 
(619) 459-6365 
fax: (619) 459-6366 
http://www.blue-sky.com/ 

DEK Software 
(U.S. distributor for 
Virtual Media Technology) 
Cherry Hill , NJ 
(609) 424-6565 
fax: (609) 424-0785 
75143.3631@compuserve.com 

Forefront, Inc. 
Boulder, CO 
(303) 499-9181 
fax: (303) 494-5446 

HyperAct, Inc. 
Coralville, IA 
(319) 351-8413 
fax: (319) 351-8413 

Software lnterphase, Inc. simply drag and 
Foster, RI drop the SmartHelp
(800) 542-2742 button in the appli­(401) 397-2340 
fax: (401) 397-6814 	 cation form and se­

lect the target help Solutionsoft, Inc. 

Sunnyvale, CA file. The OCX dis­

(408) 736-1431 plays a list of all the 
fax: (408) 736-4013 search keywords;solnsoft@ix.netcom.com 

you visually select 
Virtual Media Technology, ltd. 

each topic with no 
Australia need to know or 
North Sydney, New South Wales, 

+ 011 61 2 959 2355 manage topic IDs 
fax: + 011 61 2 953 4044 

or context numbers. 
WexTech Systems, Inc. 
New York, NY 

The Future(800) 939-8324 
(212) 949-9595 Help with help has 
fax: (212) 949-4007 certainly come a 
71333.1400@compuserve.com 

long way , and all 
major vendors will 

be supplying Windows 95 versions for 
their products. Support will continue for 
the existing Windows 3.x base; legacy help 
files wi ll run without modification with 
the new engines. Most companies are com­
mitted to continui ng 16-bit support for the 
immediate future, standardizing their pro­
prietary extensions around the Windows 
95 look and feel. 

The future for help-authoring systems 
is likely to expand significant ly as the 
growth of CD-ROM and the World Wide 
Web offers increased opportunities for 
education, training, and information ex­
change. The huge installed base of Win­
Help players makes help-autho1ing tools 
an attractive platform that can be used for 
multimedia development. The new Win­
dows 95 help technology promises to trans­
form on-line documentation from a nec­
essrny evil to an interactive partner without 
peer.• 

Steve Gillmor is director ofSouthern Digital, 
a consulting finn in Charlestown, South Car­
olina, and a senior vice president ofBarkley 
Communications. He is coauthor of Using 
Visual Basic 3 (Que/Prentice-Hall, 1993). 
He can be reached on the Internet at sgillmor 
@aol.com, on CompuServe at 72662.3701 , 
or on BIX c/o "editors." 

:L:L2DM :LS BYTE J ANUARY 1996 

mailto:71333.1400@compuserve.com
http:solnsoft@ix.netcom.com
mailto:75143.3631@compuserve.com
http:http://www.blue-sky.com


Power Objects. 

Because every line ofcode you write 


ends up on your face. 


Unique drag and drop technology dramatically simplifies applications development. 

Unnecessary and repetitive code takes its toll. On your business, on your mind, and, yes, even your 
face. But relax. Apple®, the expens in easy to use technology, has teamed up with Oracle, the database 
expens, to b1ing you a winningbusiness solution. Oracle Power Objects"". 
Avisual programming tool, Power Objecrs" automates complex database functions by let­t 

tingyou reuse code quickly via drag-and-drop 
~ · lll.\11 object technology. With Power Objects, youcan 
~ ·: :,~ .. t. "'I" • 

insen and delete data located on a server DBMS with 
· .\;, .. l .. ..... 

j'1J:~•l$. 1 '-"" fu ll transaction suppon and no coding whatsoever. The 
same task in Visual Basic would require many redun­
dant lines of code. You caneven run Windows app's 
unmodified on a Macintoshni and vice versa. And 
Power Objects uses ascripting language you already 
know, standard BASIC. 

To eliminate unnecessary lines of code from your 
programming, and perhaps elsewhere, buy Oracle 
Power Objects today, before it's too late. Available for 
both Macintosh and Windows in the Personal or 

Mac OS For Windows Client/Server Edition. 
l w 

ORACLE. 
Enabling the Information Age 

Power 
Objects 

Visual 
Basic 

Drag-and-drop database programming 
Integrated SQLdatabase 

Yes 
Yes 

No 
Yes 

Industry standard BASIC language Yes Yes 
Seamless scalability to Orade 7 & SQL Seiver 
Native Orade 7 & SQL Server interfaces 

Yes 
Yes* 

No 
No 

True object-oriented code reusability Yes No 
OCX and OLE 2 support Yes Yes 
Multiplatfonn:W'mdows,Macintosh,05;2** Yes No 

t Stmulard i11 tbe client/serl'er l!ersion 
" Scbeduled for release iu ea riv '96 

Limited time offe1: Order today by calling Apple direct at 
1-800-950-5382 ext. 906. 

visit the Oracle Store'" at 
http://www.oracle.com 

- or see the Apple reseller nearest you. 

Offer mlid 1brrm.~/; .lf11n:h 31. 19%. Ti"' :J11ppi11gm11/ hm111fi11,~ Cl!"I-•an· 1w1 i11dllflrd ID:V1f!h· Cump111c1: Ilic" ..11/ ril!,hl1 ,..,..,, ed .lfil1l<' 1he .lpf!ll· 1t r,10. //'t.' llm US IU',J(1 c1111/ .\/11c1111uJ1 11re ll'.~1'il'rrd 1mdi:11m1·h •if:lpfllt· (rimJml,•r: Im 1111/11.· I S 0111/ ull'i!rrn1111tri1-s Orw.h• l't:m<'rOl1Jea• w1dOrm/,,Storr 
11rt• n.'Ui.(/~retl tradelllfll'h ofOmd!'. Corp iii/ ulb!'I" mufemad'.' mt• /he /1/"u/11.•1'1)' 11/1hdr l"1'"/1tXl1n· ow111·1:' /'1ke» li1/cd 1111.' •f11.1.·i11/ /mm w1iw11d (irin•.1 11111/ l'e.1<-•llff /ll"llt'• 1110 1· /WT fl//(·r mlid 011/i' 111 llJt' l 'S mu/ 11011·,did Ill t"Oll!lt'r/iu11 w11b w1 r olhi:r o.fii- r., ~lk1.1·ed 0111/w n-:;11/ur t'.•liJ1//l/(•r/ re/Iii/ pr in• 

http:http://www.oracle.com


IMSL® Math Module 
for C++ ... 

positively the easiest way 
to develop technical applications! 

Get your math from the math experts. 
Now the object.-oriented development tools you need are available as class libraries from the 
name you have relied on for nearly 25 years for numerical analysis and technical application 
development. The IMSL Math Module for C++ is the first release from Visual Numerics' 
new family of object.-oriented development tools, Visual Numerics' ObjectSuite™. 

The IMSL Math Module for C++ is a unique cross-platform, object-oriented C++ class library that speeds your 

application development by giving you advanced mathematical and basic statistical components that are robust, 

reusable, and save you time on code development and maintenance. 

> Includes classes in a variety of precisions for complex arithmetic, 
vectors, matrices, matrix decomposition, interpolation and 
approximation, pseudorandom number generation. 

> Conforms to established conventions of C++ programming. 
> Built upon efficient algorithms. 
> Includes comprehensive online documentation. 

Coming Soon! 


Two new members to the ObjectSuite family! 

IM:SL 
Business Charting 
Module for C++ 

An object-oriented class 
library of business graphs 
such as bar ch arts, pie ch arts, 
scatter plots, and 3D surface 
and contour plots. 

Supported systems: 

IMSL 
Signal Processing 
Module for C++ 

A class library of reusable 
components to solve signal 
processing problems involving 
complex numbers, vector and 
matrix computations, signals and 
systems, filter approximation, 
filter realization and much more! 

• Intel-based PCs running Windows"' with Win32s'" or Windows NT" 
• Sun Microsystems and Hewlett-Packard workstations 
• Coming soon for Windows" 95 

IMSL Fortran and CIC++ ~ Application Development Tools PURIFY'd. 

Visual Numerics and IMSL are registered in the U.S. Patent and Trademark Office by, and ObjectSuite is 

a trademark of, Visual Numerics, Inc. Windows, Windows NT and Windows 95 are trademarks or 

registered trademarks of Microsoft Corporation. All other product and company names are trademarks or 

registered trademarks of their respective companies. 

When you build your applications with the 
IMSL Math Module for C++ you will: 

> dramatically decrease your 
development time. 

> save thousands of dollars in design, 
testing and maintenance. 

> get comprehensive online 
documentation. 

> save - no run time fees. 

> develop object-oriented 
cross-platform solutions. 

"Iprefer the way Visual Numerics' IMSL Math Modzde 
for C++ works over othe1· commercially available C++ class 
libraries. It has an easie1· installation, richerfunctionality, 
better performance and outstanding documentation. " 

- Jakob Kamm 
Senior Systems Designer 
Consultant for Swiss Bank Corporation 
Switzerland 

Get your math from the math experts. Call today! 

1-800-364-8880 

Vlsual--~s· 

phone (713) 954-6785 fax (713) 781-9260 

e-mail: gibson@houston.vni.com 


http ://www.vni.com 

London +44 (0) 1753-790600 • Paris +33-1-46-93·94·20 

Stuttgart +49-711-1 3287-0 • Taiwan 886 (0) 2-727-2255 • Tokyo +81 -3-5689·7550 

AD95139Circle 631 on Inquiry Card (RESELLERS: 632). 
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HRS1 REAL-11ME 
DOS EXTENDER T 
TNT Realtime DOS-Extender 
8.0 ($995) is designed for devel­
oping embedded applications 
that run with DOS. According to 
Phar Lap, it 's the first real-time 
DOS extender. Based on a Phar 
Lap-defined subset of the Win32 
API, it works with 32-bit com­
pilers from Borland, Microsoft, 
and Watcom, as well as off-the-

Contact: Phar Lap Software, 
Inc., Cambridge, MA, (617) 
661-1510; info@pharlap.com; 
http://www.pharlap.com. 
Circle 1027 on Inquiry Card. 

CLASS MANAGER FOR 
VISUAL BASIC 4.0 
Adding features that make Vi­
sual Basic 4.0 more "OOP-like," 
Sheridan Software's ClassAssist 

($249) has three 
major elements: 
an IDE, for cre­
ating and man­
aging hi erar­
chies of reusable 
cla sses; a set 
of five vis ual 
base c lasses , 
from which you 
can derive new 

shelf debuggers, DOS drive rs, 
and other Win32 API-compati­
ble tools. 

TNT Realtime DOS-Extender 
supports Win32 synchronization 
objects, including semaphores, 
mutexes, pipes, and event meth­
ods. Other real-time features in­
clude preemptable disk and key­
board drivers, interrupt-dri ven 
mouse and printer dri vers , and 
priority-based threads. 

aav )un lul auq sep 

classes for spe­
c iali zed custom control s; and 
WinAPI oblets-programmable 
objects that extend Visual Basic 
syntax by becoming part of the 
language. 

ClassAssist adds inheritance, 
property , and method overrides 
in derived classes; improved en­
capsulation ; and method over­
loading. Using a point-and-click 
interface, ClassAssist lets you 
create reusable classes and over­

ride inherited proper- file fd1t 11e1p 

ties. The product a lso ll!i~.,-,,-:::,21::•....,=,::.,::,,,=,,"°"=.======:::::;-,-1-.,.-~--;::1v..=.=w==1.=tl-ji 
has a Clas s Explorer .5.••-Colo<.fodor... ~"'~ 

that shows the relation- ••0 0"""w•••" ,........... ... .....
•" I L•°"'°" ~,---~1!=1 
B.eglnning mesaage 

ship among classes in Thank you for pu1chli1ing ZIP!Mn ·• lhe wo1kl't 
host porial cod• kJo«.·up program. Updol:es lo IM 
potl11I Cildo d11l11 1110 available qu,alerbt float ZIP11111nan outline view. 

Conract: Sheridan Sugge1ted Jlostination dfiveldif4Kll0f}' Ic:\zip,Mn 

Soft111are Systems, li;1m111F11o• i l! s...r.n....-,j ~ 
Inc., Melville, NY, 
(516) 753-0985; 
CompuServe: GO I I 

B.Hdme file name!~··--~~~----------'·"SHERIDAN; 
http://www 
.shersoft.com. 
Circle 1028 on Inquiry Card. 

PC-INSTALL SUPPORTS 
WINDOWS 95/NT • 
Widely used for the distribution 
of Windows and DOS applica­
tions , 20/20 Software's PC-In­
sta ll 4 adds improvements. The 
company has also added a ver­
sion for Windows 95/NT ($249 
each). The product lets you con­
trol end-user installation of soft­
ware with a fully customizable 
look and fee l by spec ifying 
sc reen co lo rs, titles , cus tom 
graphics, and messages written 
in any language. 

The new versions have more 
than 20 improvements , includ­
ing password support, file reg­
ist ry updates and long filename 

I 1• 111n te.b epc 
( O, 31, 60, 91, 
I 0, Jl, 59, 90, 

" 

0 acmtb otbtr-Oxl, &Ofti"IOxB) 

121, 152, 182, 213, 244, 274, JDS, 335 ), 

120, 151, 181, 212, 243, 273, 304, 334 l 


MICROCONTROLLER 
If you're developing embedded applications for 
the Siemens 80C166 16-bit microcontroller, 

[ ~1ae.c:'17) BSO/Tasking's integrated tool set 1$25001 pro­
1 9-tmle.-onran L?f.1.ae.c:sl1 
Z u.J.n() [clhol'.k.c:i1] vides everything you need to create a software 

masterpiece. It's available for DOS, HP9000, 
SPARC, and DEC Alpha platforms. It includes an 

~ ANSI C compiler with extensions for all members 
.~. ,,0!,, ~ of the 80C166 family; a Siemens-compatible 
.-,,.., macro assembler with linker/locator, librarian, 
and object format utilities; and the CrossView 166 debugger, which uses a muttiwindow inter­
face and programmable macro buttons. 

Central to the tool set is the BSO/Tasking EDE, which provides an integrated interface to all 
the parts and pieces of the tool set. EDE includes its own language editor but is also extensible 
for integrating your favorite programming tools. 
Contact: BSD/Tasking, Dedham, MA, (617) 320-9400. 
Circle 1032 on Inquiry Card. 

oet nov dee • / TOOL SET FOR SIEMENS 80Cl66 

support in Windows 95/NT, an 
uninstall option, and an enhanced 
PC-Shrink file compressor with 
a graphical interface. 

PC-Install uses a new menu­
driven QuickBuild installation 
builder to streamline installation 
development. The program is 
available in English, French , 
German, and Japanese versions. 
Contact: 20120 Software, Inc., 

Beaverton, OR, (800) 735­
2020 or (503) 520-0504; 

http://www.twenty 

.co ml-twenty. 

Circle 1029 on Inquiry Card. 


TELEFORM RECOGNITION­
ENGINE DEVELOPMENT KIT 
The high-powered recognition 
technology used in Cardiff's 
Teleform is now avai lable in the 
Tri-CR toolkit ($ 1495) for Win­
dows developers. Tri-CR en­
hances and translates both hand­
and machine-printed data input 
from a fax or a scanner. As the 
name implies, the toolkit uses 
multiple recognition engines 
along with a voting engine. Char­
acters are read by each engine 
and are then correlated and an­
alyzed by Al. 

The Tri-CR toolkit uses a 
DLL with function calls for 
hand-printed recognition, ma­
chine-printed recognition, field 
syntax, context checking, char­
acter/multiline segmentation, and 
dictionary matching. 
Contact: Cardiff Software, 
Inc., Carlsbad, CA, (800) 659­
8755 or(619) 931-4500; 
http ://www.cardiffsw.com. 
Circle 1030 on Inquiry Card. 
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ADD SPEECH RECOGNITION 
TO WINDOWS APPLICATIONS 
Voice Tools ($ 179) allows you 
to make your Windows applica­
tions work with the IBM Voice­
Type Dictation System by pro­
viding custom controls that make 
applications voice-compatible. 
The programming tool s work 
with Visual Basic, C, and C++. 
They add the following to your 
applications: a voice record and 
playback panel , a voice com­
mand button, a voice listbox, a 
dictation window, and a vo ice 
navigator. 

Aimed at developers working 
with Windows 3. 1, 95 , and NT, 
Voice Tools is available in 16­
bit VBXes and 16- and 32-bit 
OCXes. Once you ' ve included 
Voice Tools in your application, 
you can dictate notes or letters, 
do voice data entry , navigate by 
voice , and voice-activate pro­
grammable events. 
Contact: ProNotes, In c., 
Philadelphia, PA, (800) 706­
6837 or(2 15) 533-8569; 
proil~fo@pronotes. com.; 

http://www.pronotes.corn. 
Circle 1035 on Inquiry Card. 

METRICS FOR SMALLTALK 
ObjectMetrics a llows you to im­
p.rove the quality of se riou s 
Smalltalk development projects 
by collecting and analyzing met-

VISUALIZE THAT DATA 


rics using an object-01iented con­
text. It indicates such problems 
as overly complex code, unnec­
essary coupling between mod­
ules, and mi suse of inheritance. 

Included with ObjectMetrics 

tions services that's designed for 
developing peer-to-peer and 
client/server applications. It in­
cludes a C++ version of the 
Berkeley socket inte1face for pro­
gramming TCP/IP. 

Prntable among Win­
dows, Windows 95/ 

Pet11111N•-=' s..isi.~e1.."' I uO!:':~':"E!::.. NT,and Unix, Net.h++ 
•·~I"-""' I~1 ·~ ($499) uses a three-tier 

Quoallonnalre: Sm~ltli:1lkCodo Que1tlo11Wtlghl:~ 

Quution 

($995 for five users) is the Met­
rics Analysis Tool , a storage and 
reporting tool for managers who 
want to graphica lly illu stra te 
technical compari sons between 
projects. ObjectMetrics is com­
patible with Visua!Works 1.0 
and 2.0 , Visua!Works/Envy 
1.43, and Vi sual Smalltalk 3.0. 
Contact: O~jectSpace, In c., 
Dallas, TX, (214) 934-2496; 
ilifo@o~jectspace. com; 

http://www.ol~jectspace . com. 

Circle 1034 on Inquiry Card. 

C++ NETWORK 
COMMUNICATIONS LIBRARY 
Net.h++ is an object-oriented in­
terface to network communica­

architecture. This pro­
vides a p01table frame­
work for working with 
network channels and 
protocols . The Com­
munication Adapter 
layer encapsulates 
APls (e.g., BSD sock­
e ts), the Portal layer 

I' 

todiBg1tW1tl1rdtund 

m•hnity 

pcwttbi!~y 

•mallltlkvtrdon 
tlze 

provides a common 
interface to network communi­
cations serv ices, and the Com­
munication Services layer in­
cludes module s that use the 
Portal layer to provide transport­
indepe ndent communications 
services. 

Net.h++ includes an IOstream 
module that handles communi­
cations into and out of the Portal 
layer. This provides a persistence 
mechanism that you can use to 
transmit complex data structures 
across a network. 
Contact: Rogue Wave Soft­
ware, In c., Corvallis, OR, 
(800) 487-3217 or 
(503) 754-3010; 
http://www.roguewave.com. 
Circle 1031 on Inquiry Card. 

Version 6.0 of PY-Wave is available for Windows 95/NT ($1995) and Unix ($4495). Designed as 
a RAD environment for corporate developers, this version has been extended with new data types 
and data-manipulation features that support object-oriented development. 

With an underlying foundation based in 4GL, PY-Wave is aimed at technical professionals in en­
gineering, science, and business for data analysis and visualization without the compile, link, 

and debug cycles required by more traditional 
programming languages. Included are inte­
grated 2-D and 3-D graphics, image and sig­
nal processing, animation, and volumetric ren­
dering. An Options Programming Interface lets 
you add Cor FORTRAN functions to PY-Wave. 

Optional modules include Mathematics, Sta· 
tistics, and Visual Exploration. Each module 
costs $695 for Windows and $1495 for Unix. 
Contact: Visual Numerics, inc., Boulder, CO, 
(303) 530-9000; http://www.vni.com. 
Circle 1036 on Inquiry Card. 

Software Update 

Version 3.1 of Object Master 
for Windows ($249) adds 32­
bit support for Windows 95 and 
NT. The product is a Smalltalk­
like integrated programming 
environment that provides you 
with browsing and editing tools 
for C and C++ development. 

You can compile, debug, and 
build applications in Visual 
C++ without leaving the Object 
Master editing environment. It 
also supports Symantec C++, 
Borland C and C++, and all 
DOS compilers. Object Master 
understands and takes advan­
tage of programming-language 
structure by checking a file's 
syntax when you save changes 
or add a file to a project. It also 
bas multiple browser windows. 

Also new to Object Master is 
WinHelp documentation sup­
port; transparent text-file-for­
mat compatibility for Mac, 
Unix, Windows, and DOS; and 
keyboard emulation of various 
programming editors. 
Contact: AC/ US, Inc., 
Cupertino, CA, (408) 252­
4444; http://www.acius.com. 
Circle 1038 on Inquiry Card. 

Shipped as a code resource 
toolkit for Mac C compilers 
(i.e., MPW, TbinkC, and Met­
rowerks), AccuSoft Image 
Format Library for the Mac 
and Power Mac is available in 
version 5.0 ($ 1995). You can 
incorporate raster-imaging ca­
pabilities for 36 formats into 
your applications. These in­
clude TIFF, JPEG, Photo CD, 
Photoshop, MacPaint, PCX, 
BMP, ASCII, Windows ICO, 
Sun Raster, X Window System, 
Brooktrout, and IOCA. 

Other new features include 
scale-to-gray, subdegree rota­
tion, decompress rectangle, 
color reduction technology, and 
automatic thumbnails . 

Also new is an optional 
($500) XCMD interface for 
4GLs such as FoxPro for the 
Mac. AccuSoft Image Format 
Library is also available for 
Windows 3.1, Windows NT, 
DOS, OS/2, Visual Basic, and 
Unix. 
Contact: AccuSoft Co1p., 
Westborough, MA, (800) 525­
3577 or (508) 898-2770; 
http://www.accusoft.com. 
Circle 1039 on Inquiry Card. 
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Link&Locate 386 featuring WinLink 386 
Visual Command File Builder 

Link&Locate 386 is an advanced absolute lin ker/locator for 32-bit as well as 
16-bit protected-mode x86 CIC++ applications. Link&Locate 386 supports the construction 
of flat and multi-segmented programs for building multi-taskin g and kern el based 
embedded applications. This advanced generation tool also builds the descriptor tables 
and includes ROM-able start-up code for support of CIC++, memory management , and 
floating point applications. The Link&Locate 386 package al so includes EPROM 
programmer and librarian utilities, and advanced run-time support featu res. 

WinLink 386 is an advanced visual com mand file builder. It provides a Windows 
interface along with a number of additional features to our Link&Locate 386. By combi ning 
these two products, the user will have a ti ghtly integrated. Windows hosted, completely 
visual linker/locator offe1ing advanced command fil e editing and manipul ation capabilities . 

•
SSI
Systems & Software, Inc. 

Circle 607 on Inquiry Card. 



Ev er y minut e of every day , o ur 111 br a n ds a nd co mp a ni es a n a l yze , e di t a nd 

int e rpr e t inf o rm a ti o n fo r an eve r -c h a n g in g wo rl d. So yo u ca n m ake t h e most of i t. 

TheMcGraw·Hill Companies 
Keeping the world up t o speed 

Financial Services. Information and M e dia. Educational and Prof essi onal Publishing. 



New Media Is the Message 

The latest breed of PowerPC-based Macs integrates sound, speech, 

video, telephony, conferencing, graphics-and an affordable price 

RICKGREHAN 

T he new line of Power Macs exem­

plifies Apple 's market pitch: easy­

to-use, fully featured multimedia 


systems right out of the box. The latest 

triad-the Power Mac 7200, 7500, and 

8500- come equipped with integrated au­

dio, video, networking, telephony , CD­

ROM, conferencing, and speech. As you 

go higher in the line, the bundled support 

gets richer. 


Perhaps the best pitch of all is the pric­

ing. These Power Macs, with their healthy 

collection of built-in features and prices 

ranging from $1949 (for the 90-MHz 7200 

with 8 MB of RAM) to $4199 (for the 120­
MHz 8500 with 16 MB of RAM), will com­

pete well agai nst even the most aggres ­

sively priced Intel-based machines. 


Common Denominators 
All three Power Macs in this group share 

a remarkable number of similar features. 

Even though some of the simi larities are 

architectural (all have three Peripheral 

Component Interconnect [PCI] slots, for 

example), most of them fulfill multime­

dia and communications requirements. The new Power Macs: the 7500 (left), the 8500 minitower 


All models include stereo-audio input (center), and the low-end 7200. All three models include 
impressive multimedia support. Apple's clever design (inset) grantsand output ports. The digital side of the easy access to memory slots and the motherboard. 

systems' audio-generation capabilities 
boasts 16 bits of resolution and a sampling den latch releases under the front bezel. incorporates videoconferencing, white­
rate up to 44.1 kHz (CD-quality sound). Release those, and the top slides off to re­ board collaboration, and more). 
On the communications side, all models veal the power supply, disk drives, and a We tested Media Conference by hook­
include lOBase-T and AAUI-15 Ethernet hinged inner cover that holds the PCI cards ing a Power Mac 8500 to a 7500 across 
connectors. And all models include high­ in place. The memory slots are beneath lOBase-T Ethernet (see the screen on page 
speed DMA serial ports, compatible with the drive units-a position that at first ap ­ 114). The video was jerky but usable, and 
GeoPort telephony/fax hardware. pears impossible to get at without major we could relay messages and freehand 

As usual, Apple paid close attention to disassembly. But the entire drive and pow­ sketches on the shared whiteboard. Un­
the design of the boxes themselves. For er supply unit is also hinged, and it swings fortunately , application sharing is not sup­
example, the 7200' s top is held on by hid- up to provide easy access to any comer of ported, and the audio quality was poor. 

the motherboard. 
Of course, hardware is only part Power Mac 7200

THE SPECS of the story . If there 's Windows The low-end model of the series, the Power 
7200 7500 8500 software that you can't live with ­ Mac 7200, houses a 75- or 90-MHz Pow­

CPU 601 601 or604 604 out, all three models can run Soft­ erPC 60 I processor. Memory starts at 8 
MHz 75 or 90 100 120 Windows from Insignia Systems. MB, but you can expand that to 256 MB . 
Internal cache (KB) 32 32 32 Both the 7500 and 8500 models ' Similarly, a baseline 7200 houses only a 
External cache 256 to 512 KB 256 KB to 1 MB 256KB impressive software bundles in­ 500-MB SCSI drive, but an internal ex­
System memory (MB) Bio 256 1610512 1610512 clude PlainTalk (the combined text­ pansion bay supports another SCSI device 
Video memory (MB) 1 to4 2to4 2 lo4 to-speech and speech-recognition (and, remember, there ' s always the rear 
Hard disk 500 MB 500 MB to 1GB 1 to2GB engine) and Apple Media Confer- SCSI connector for external drives). 

ence (a QuickTime application that The 7200's graphics system is built 
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around a 64-bit data path to the video 
memory (a standard feature on the other 
models as well), and you can expand the 
baseline 1 MB of video memory to 4 MB 
for up to 1280- by 1024-pixel resolution 
(or 1024 by 768 in 24-bit color). 

Power Mac 7500 
Although the 7500 system we tested in­
cluded a PowerPC 601 processor running 
at 100 MHz, you can upgrade the system to 
a 100-MHz 604 processor via a swappable 
CPU daughtercard. (A 604 has a signifi­
cant performance advantage over a simi­
larly clocked 601 , thanks to the 604's in­
creased number of execution units and 
dynamic branch prediction.) 

The chassis of the 7500 is virtually in­
distinguishable from that of the 7200, and 
it shares the 7200's easy access to inter­
nals. However, the 7500 incorporates hard­
ware beyond that of the 7200, including 
an S-video input connector and an internal 
DAV (digi tal audio/video) connector that 
accepts video compression/decompression 
cards. (The 7500 also has a composite 
video input.) The beefier processing pow­
er of the 7500 supports real-ti me video 
playthrough, as well as video capture (up 

~ Fiie Edit Windows 

Can you conference me in to 
MB of RAM and athat call now? 
500-MB hard drive, 
whil e both the 7500 

I'll transfer thi s to you... lt'S and 8500 had 24 MB 
regard ing new testing of RAM and a I -GB procedures. 

hard drive. We com­

••••••lii¢L.!piled the BYTEmark 

to 320 by 240 pixels of NTSC at 15 
frames per second) . 

Power Mac 8500 
The 8500 is a desktop minitower design, as 
opposed to the "monitor-stand" design of 
the 7500 and 7200. Inside beats the heart of 
a PowerPC 604 with a pulse rate of 120 
MHz. You can upgrade the 8500' s system 
memory from its base of 16 MB to a dizzy­
ing 512MB. 

While the 7500' s composite and S-video 

:1.:1.4 BYTE JANUARY 1996 

connectors are input only , the 8500 adds 
output connectors for both. The 8500 also 
supports video playthrough and capture. 
Capture rates for the 8500 are 25 fps with 
NTSC (but the documentation warns that 
you' ll need a 2-GB hard drive for that). 

PowerPC Performance 
The mode ls that we 
received from Apple 
all had 256 KB of L2 
cache insta ll ed . The 
7200 came with 16 

PlainTalk 
The recognition engine inside PlainTalk (which is bundled with the Power Mac 
7500 and 85001 gets better all the time. We ran some infonnal experiments on 

it, testing its recognition tolerance. Even if we 
used fake Italian, fake Russian, or genuine 
Southern American accents, PlainTalk correctly 

identified its commands. 
The recognition engine is based on phones, 

context-sensitive rudimentary sounds used in 
speech. (These rudimentary sounds are known 
as phonemes.) Phones are context-sensitive in 
the sense of their phonetic usage. Hence, the t 
in trock is one phone, while the tin bottle is a 
different phone. 

PlainTalk's phones are speaker independent. 
They are the composite of 500 speakers from 
North America, which has the effect of eliminating the influence of accents. If 
our contrived Italian and Russian accent tests were any indication, PlainTalk's 
recognition engine apparently works better than its designers anticipated. 

The AudioVision 14 display supports 
an internal microphone and speakers. 

native-mode 
Quicklime Conferencing 

benchmarks us­supports a shared whHeboard 
and videoconferencing over ing version 7 of 
Ethernet. We liked the Metrowerks ' 
whHeboard application and the Code Warriorvideo quality but would have 
appreciated application sharing and ran them on 
and better audio transmission. each system, be­

ing carefu l to set 
604 instruction ordering on the 8500. 

All three models performed well in the 
integer BYTEmark tests, but less so in the 
floating-point tests . The 90-MHz 7200 
turned in an integer index of l .05 and an 
FPU index of 0.64-what you might ex­
pect fro m a 90-MHz Pentium with a throt­
tled FPU. The 100-MHz 7500 scored 1.1 8 
on the integer tests and 0.7 l on the FPU 
tests. The 120-MHz 604-based 8500 pro­
duced an integer index of 2.1 and an FPU 

index of 1.4, putting its integer score on 
a par with that of a 150-MHz P6 system. 

The Attraction 
These are desktop machines, not server 
boxes you'd want to hang drives from and 
slide into a closet. For the p1ice, all these 
systems provide excellent performance, 
good expandability , and a generous serv­
ing of prepackaged peripherals: CD-ROM, 
stereo audio, video ports, network harcj­
ware, and so forth. The only people we'd 
advise against buying one of these Power 
Macs is anyone whose business involves a 
great deal of number-crunching. 

But for those looking for an easy-to-set­
up home machine, or a workhorse multi­
media system for the office, these Power 
Macs can definitely do the job. • 

Rick Crehan, who developed the BYTEmark 
benchmark suite, is a senior technical editor 
fo r BYTE reviews. You can reach him on the 
Internet or BIX at rick_ g@bix.com. 

Power Mac 7200 .... . . . . . . . . $1949 
(90-MHz 601 CPU with 8 MB 
of RAM and 500.MB hard drive) 
Power Mac 7500 ... . ... . .. . . $3099 
(100.MHz 601 CPU with 16 MB 
of RAM and 1-GB hard drive) 
Power Mac 8500 . .. .........$4199 
(120.MHz 604 CPU with 16 MB 
of RAM and 1-GB hard drive) 

Apple Computer, Inc. 

Cupertino, CA 

(800) 776-2333 
(408) 99EH010 

fax: (408) 974-6412 

www.arborsoft.com 

Circle 1091 on Inquiry Card. 

http:www.arborsoft.com
mailto:g@bix.com


ERVERS • RAID • STORAGE 


THE SAG TOWER OF POWER 

PRO 
150 

Call now for high 

quality custom config­

ured systems from SAG 
using Intel 's latest and 

most advanced proces­
sor, the Pentium Pro 150

SAG TERABYTE 

STACKABLE DUAL MOTHERBOARD 
MODULAR DRIVE 16-BAY 400 WATT 

SOLUTION REDUNDANT POWER 

BUILTTO 
ORDER 

High Quality Custom-Configured 

Systems At Off-The-ShelfPrices 


rJ!lll!li!mEll Precision Engineered Power Systems!-SAG file servers are built with 
[[[j] prec ision and offer features li ke multiple processing, di sk mirrori ng, RAID 
lmlm!:lmm 5 fa ult to lerance-plu s more storage capac it y at prices th e competiti on just 
ll!ll!lllmlII:l can ' t beat. Affordab le Di sk Arrays . Tape Backup So lutions and RAID 5 -
~ 


-
Technology from SAG Electronics "The Hi gh- End So luti ons Co mpany." 


[[[j] 
~	 We've Outclassed th e Co mpetition!-SAG incorporate s the highest 
ll!ll!lllmlII:l 	 quali ty components in all it s systems like MICRON ICS motherboards. 

ADAPTEC co nt ro ll ers and Seagate, Quantum & Micropolis hard drives . 
Performance. reliabilit y and customer sati sfac ti on is what we ' re all about. 
We are the onl y ve ndor to offer fu ll y confi gured custom engin eered se rve rs 
and storage soluti ons. 

Top H0110rs 

ln1emetF1le SeNor 
 Compatibilit y Guara nt eed! Expert Soft ware Se rvices Availab le!- All our 

June 1995 
sys tems are guara nteed to work with yo ur opera ting software . We provide 
expe rt se rvices on OS/2, SCO, Novel l, and Windows NT operat ing sys tems. 

Buy Direct from SAG Expe rt Technicians-SAG expe n technicians and 
know ledgeab le sales personn el can configure a cus tom soluti on to meet 
both your techni ca l and financial requirements. We have been sat is­

Top Honors 
Pentium 120 System fying the technica l demand s and needs of ou r customers since 1987. 

Octobe1 1995 

GRAPHICS 0UAL150 ALPHA 300 QUAD 
POWER MHZ SMP POWER SERVER 150MHZ 

2 X FASTER THAN 
ALPHA 2 75! 90• l 00• l 20• t50• t 80 

STATION MULTIPROCESSING 	 SUPPORTS PE NTIUM 

FILE SERVER 
TRUE l 28 BIT MEMORY Bus 

133 MHZ 
IMAGINE 128, FASTEST. 256 BIT BUS 
GRAPHICS. DRIVE. AND DUAL I 33. I00 MHZ & ZERO WAIT STATE 
MOTHERBOARD 2MB CACHE EXPANDABLE INTERLEAVED 256 BIT Bus90 AvAILABLE 
90 • l OO • 120 • 150 • 166• TO 8MB 64 BIT CPU BUS OPERATES AT 
200 PENTIUM SUPPORT 2 INTEL l 50MHZ PROCESSORS 60MHZ WITH TRANSFER RATE1 DEC 300 ALPHA CPUAvAl LAB LE OF 480MB/SEC 

l INTEL 133 MHZ PENTIUM 64MB RAM EXPANDABLE TO
512K CACHE 

1 INTEL PENTIUM150MHz CPU 
512K PIPELINE SRAM CACHE 	 lGB32MB RAM EXPANDABLE EXPANDABLE TO 4 
TRINTON CHIPSET "EOO 4X CD-ROMT05 12K 	 5 l 2K CACHE ON EACH CPU 

MODULE 
MEMORY OPTION" 

2MB PCI VIDEO16 MB EDO RAM TD 128 MB 4GB 7200 SCSI WIDE 
SLOTS: (4) PCI. (5) ISA 4GB 7200 RPM SCSI WIDE 32MB OF MEMORY EXPAND· 

ADAPTEC 2940W, SONY 4X SLOTS: (3) PCI, (5) EISA DRIVE 
ABLETO 1.7GB 

CD ROM SLOTS: 14) PCI, (4) EISA, (I)
SONY 4X CD-ROM SCSI SLOTS: (3) PCI, (2) PCI ISA,#9 IMAGINE 128 BIT GRAPHICS ISA 

4 MB VRAM ( 1) SHARED
ADAPTEC 2940W 4GB 7200 RPM SCSI WIDE 


4 GB 7200 RPMSCSI WIDE 
 12 BAY TOWER 300 WATI REMOVABLE DRIVE 

MICROSOFT MOUSE, #9 2 MB PCI VIDEO 


4X CD ROM101 KEYBOARD 
KEYBOARD, FLOPPY, MS MOUSE 	 KEYBOARD, FLOPPY, MS MOUSE$13,999MS·DOS & WINDOWS FDR 

WDRKGROUPS 12 BAY TOWER 300 WATI 
MINITOWER ALPHA 275 POWER SUPPLY 

58 ,390 

TOWER CASE 300 WATI 

$3610 $5033 	 $8333 
STORAGE SOLUTIONS RAID 5 SOLUTIONS 

9GB 5400RPM 8.5MS 

INT. 
$1950 

EXT. 
$2050 

6G B 7200RPM . . $5459 

4GB 7200RPM 8.5MS $1050 $1150 12GB WIDE . . $8290 

2GB 7200RPM 8.5MS $671 $775 40GB ..... ... $17215 

AT&T on-s i(C and 4 year extended warra mies arc avai l ­
able. Lease option s avai lab le. Returns may be subject 
10 restocki ng fee. RM A# mu st be acqui red. Some 
devices have not been approved by the Federal 1".800:989.'3'475
Communications Commission. These devices arc not. and 

SAG ELECTRONICS• 451 ANDOVER STREET• NORTH ANDOVER, MA 01845 • 508-682-0055 •FAX 508-689-0180 
may not be, offered for sale or lease. or sold or leased until HOURS: 8 :30AM·8 :00PM . MONDAY-FRIDAY 

WE SERVE YOUR ENTIRE LAN NEEDS,the approval of the FCC h:1s bee n obta ined. GSA SCHE DU LE #G SOOK95AGS7179 FROM SERVER TO NODES . 

Circle 85 on Inquiry Card. 



HANDS-ON TESTING 


NSTL evaluates the best large-screen monitors 

for today's highly graphical applications 

CHANDRIKA MYSORE 

nee you've experienced a big screen, 
it's really hard to return to a 15-inch 
box. Becoming less of a luxury, a 21­
inch monitor can support 1600- by 
1200-pixel resolutions, a Plug and Play 
(PnP) architecture, and slick software 

controls. Power users will appreciate running multi­
ple applications on the desktop. Graphics designers, 
CAD engineers, desktop publishers, and heavy-duty 
spreadsheet junkies absolutely require a large, high-

How to use this guide 
Our overall score for the best color monitor is based on the weighted-average results from 
quality tests and usability and features evaluation. The quality tests are executed using the 
NSTL-developed software tools, Klein gauge, power meter, luminometer, and eyepiece . The 
best-overall and low-cost winners are based on overall performance scores. The high-quality 
winners are based on the quality scores. 

The prices 
llsted here 
are the 
manufacturer's 
suggested 
retall price 
(MSRP). Street 
prices wlll be 
lower. 

BEST OVERALL NEC Muftisync XE21 

Thi! NEC MulUsync XE21 uses an optlctear screen and an NEC 
plclllre tube. l t hase~ccllent o rucrcen menll con tro1stno t let 

youOOjustthedlspJayottnetouchofebutton. Apjug cmd Play 
monltor,ltcomcs wlthoutstandlngdocumeruatlon: 1011.ffeeand 

on-Une svpport seMcesoffere~ce llenttechnlcal support toend 

u . It received a high score In NSTL's power management tests. For S100 

more, o thlrd cholce, the PanasonlcC·2192P,offcrs1600-br 1280-plxe1 
ahlgherqualltyworththep1lce. 

VI EW.I.BU 
OYWU OUWl'f rurum sm: 001mD1 
SCORt lliDEl SCORt (INCHIS) {II.II) 

am NEC Mul\bJTK ll21 S1899 A 19.8 0.28 
UMU• Vi~21PS $1!195 19.7 0.25 
MO-If Pa"'"°'11c C.21'21' 
ISMU• NEC MultisyK Xl'2l 

The viewable size Is the diagonal measurement of 
the maximum dlsplay area. 

If this column Is 
checked, the 
monitors are 
shipped with 
software controls 
to adjust the 
dis play 
orientation. 

WlllUll llAt li-IHi:K 
11sotUJ10H wPPOrrot 
KOKlllTEIUCCllmll 

12SOx1024 I 
1600J 1250 

resolution tube for mission-critical work. We tested 
21 -inch monitors (and 20-inch ones from Apple, 
IBM, and Tatung) to find the best overall model , the 
model with the highest-quality display, and the best 
overall deal on the market. 

Out of the 20 monitors , 10 use the Hitachi picture 
tube, five use the Matsushita picture tube, and the 
other five use tubes from Sony, Mitsubishi, or NEC. 
We tested the monitors under Windows 95. Some of 
them were too new to support specific drivers for 

Windows 95. Thanks to the PnP 
availability, Windows 95 configured 
the PnP monitors on the fly. For the 
monitors that did not support PnP, 
we configured them in 1280- by 
1024-pixel SVGA resolution. 

With an average dot pitch of 0.26 
mm, the text appears crisp and clear 
on the screen. The maximum verti­
cal refresh rate was 97 Hz at 1280­
by 1024-pixel resolution and 82 Hz 
at 1600- by 1280-pixel resolution. 
At these high refresh rates, the dis­
play is absolutely flicker-free. 

These neat features , however, 
come with a huge price tag . The 
most-expensive monitor we tested 
was Nanao USA's Flexscan FX2­
21 ($3499), and the least expensive 
was Smile International's CA2ll1 
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A Look at the Big Picture BEST 
DEGAUSSING COIL 

POWER MODULE 
Includes the power supply for the monitor with integrated 
power management circuitry. When the power-saving feature 
is forced, the power consumption is less than 8 W in idle 
state. look for Energy Star- and TCO-compliant monitors. 

VIDEO BOARD 
Residing at the 
rear of the CRT, it 
controls, amplifies, 
and procesoes the 
video-signal input 
from the system's 
video card. 

FLYBACK 
TRANSFORMER (FBT) --..........___ 
The power source to 
transfer the electrons 
from the back of the 
monitor to the screen 
in the front. 

HORIZONTAL SCANNING CIRCUITRY 
Browses the electron beam horizontally on 
the screen (measured in kHz). The monitors 
with higfier horizontal scanning frequency 
provides less flicker on the screen. 

Wraps around the picture tube. The Earth's 
magnetic pull and movement of the active display 
cause the picture tube to magnetize, resulting in 
image distortion. By pressing the degauss button, 
the degaussing coil demagnetizes the picture 
tube. 

YOKE 
The coil around 
the CRT drives the 
electron beam to a 
specific pixel on 

'-,t:..;.---.Er•IT- the screen. 

The flat screen is 
treated with antistatic 
coating. The antistatic 
coating reduces the 
electric charge on the 
screen, and the 
antiglare coating 
reduces the reflection 
on the monitor. Also 
look for ergocoated 
and ergopaneled 
screens. These special 
coatings provide sharp 
images and reduce 
eyestrain. 

BNC/D-SUB CONNECTORS Displays the status of the 
look for monitors with both BNC and 0-sub monitor operations, selected 
connectors. At higfi scanning frequencies, we main and subcontrols (to
preferred BNC connectors over the D-sub adjust the display),
because the connectors provide additional resolutions, scanning 
shielding between the video input and the frequencies, and so on. The 
signal lines. monitors with an LCD don't 

come with the on-screen 
menus to adjust the display. 

The functions of the control 
buttons should be labeled 
clearly. We preferred on· 
screen controls with a 
minimum set of buttons over 
the old-fashioned two 
buttons/control or 
thumbwheel control. 

BEST OVERALL 
MONITOR 
NECMultisyncXE21 
This Plug and Play-compatible 
monitor Is a breeze to set up 
and has outstanding on­
screen menu controls. The 
documentation is excellent, 
but we never had to refer to it. 
The NEC Multisync XE21's 
superior Internal power 
management made it a high 
scorer In the power tests. 
PAGE 121 

BEST HIGH-QUALITY 
MONITOR 
Apple Multiple Scan 20-iJch 
This monitor's 19.1-lnch 
display offers the highest 
quality In our image­
sharpness, image-quality, and 
distortion tests. The 75-Hz 
vertical refresh rate displays 
an absolutely flicker-free still 
Image. Its usability is average 
because It doesn't have on­
screen menu controls. 
PAGE 121 

BEST LOW-COST 
MONITOR 
NEC Multisync XE21 
Due to its superb overall 
performance and a $1899 
price tag, the NEC Multisync 
XE21 wins this category. The 
unit stands out for Its 
maximum resolution of 1280 
by 1024 pixels In 
noninterlaeed mode, usability 
features, and internal power 
management functions. 
PAGE 121 

($1780). In this roundup, the average price is $2255 . (In 
our last report, the average price was $2243.) 

You ' ll need a strong back to lift these behemoths 
and a large work area; the average weight is 74 pounds, 
and they take up voluminous desk space. The Philips 
Magnavox CM2137 consumed the least power at 110 W, 
and the NEC Multisync XP21 the highest at 197 W. 
Fortunately, all the monitors we tested, except for the 
Daytek DT-2102M, are Energy Star-compliant, so they 
consume less than 30 W in idle mode; and with VESA 
Display Power Management Signaling (DPMS) com­
pliance, the internal power management system kicks 
in (consuming less than 30 W of power) when the mon­
itor is idle. If the monitor is in idle mode for a long 

ILLUSTRATION: BRUCE SANDERS © 1996 

time, the VESA DPMS will put the unit in sleep mode, 
consuming less than 8 W of power. 

The IBM P201, Nanao Flexscan FX2-21, Nokia 
Multigraph 445X, and the Philips Magnavox CM21BA 
cost more than the rest of the products tested here for a 
reason; they have higher bandwidths (up to 250 MHz) 
compared to low-priced products at around 130 MHz 
and thus provide higher vertical refresh rates (close to 
85 Hz) at higher (1600- by 1200-pixel) resolutions. 
Because we tested all the monitors in 1280- by 1024­
pixel resolution, we did not evaluate these four moni­
tors at these high refresh rates. We consider them to 
be in a class of their own, offering a higher usable res­
olution that is worth the price fo r those who need it. 
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High-Quality Monitors 

M

onitor manufacturers are changing the concept of ac­
cess to monitor controls. Fading away is the traditional 
monitor with control buttons or thumbwheels for ad­
justing brightness, contrast, and so on. Monitors of the 

next generation have just a few buttons and on-screen menus. 
Of the 20 large-screen monitors tested here, 14 of them had 

on-screen menus. These menus include controls to adjust bright­
ness, contrast, degauss, horizontal and vertical size, position, pin­
cushion, barrel , and color matching. In addition, progressive 
vendors add controls for convergence, geometric distortion 
correction, horizontal and vertical moire, dynamic focusing, 
video select, and input port select. 

To access these controls, you press a button on the monitor, 
and a menu pops up on-screen. 
Most of the monitors have simi­
lar buttons that function as the 
menu , select, and exit buttons . 
Some of the monitors still have 
buttons or thumbwheels for bright­
ness, contrast, and degauss. Our 
testing team was impressed with 
the organization of the on-screen 
menu used by the NEC Multisync 
monitors. 

As these monitors move onto 
desktops, manufacturers are mak­
ing them easier to view by build­
ing them with antistatic, antiglare, 
antireflective, ergocoated, and er­
gopaneled screens. Of the 20 mon­
itors, 17 support 1600- by 1200­
pixel resolution in noninterlaced 
mode. At this resolution, the text 
on the screen or data in spread­
sheet cells must be flicker-free to 
reduce eyestrain. To achieve a 
flicker-free display , these moni­
tors use vertical refresh rates of as 
high as 82 Hz. Nine of the moni­
tors comply with the TCO emis­
sion s tandards, and only 12 of 
them carry FCC Class B labels. 

These heavyweight monitors 
use a Jot of power to display sharp 
and crisp images. Power consump­
tion ranges from 110 to 197 W in 
active mode. All the monitors (ex­
cept Daytek 's DT-2102M) are 
equipped with the built-in Display 
Power Management System 
(DPMS). With this electronic cir­
cuit embedded, the monitor au­
tomatically saves power and 
switches to a low-power mode 
consuming less than 30 W in idle 
mode. If the monitor stays in idle 

mode for a long period of time, it further saves energy by 
switching to sleep mode, where it consumes less than 8 W. 
Users can set the time to switch to these modes. In our power 
management test, the Philips Magnavox CM2137 received the 
highest score, consuming 84.6 W. It was followed by the NEC 
Multisync XE21. All the monitors, except the DT-2102M, are 
Energy Star recipients. 

The NEC Multi sync XE2 l rated higher than all the other mon­
itors in our overall pe1formance and usability tests. For under 
$1900, this monitor is also a winner in our low-cost category. 
The Viewsonic 21PS and the Panasonic C-2192P come behind 
the overall winner in the performance evaluation. 

The Viewsonic 21PS and the Panasonic C-2192P cost just 

-

-

PIVOT 1700: AMOVING ALTERNATIVE 

Now you can physically rotate your monitor 
to view the full 8.5· by l i-inch word pro· 
cessing document without scrolling. Por­
trait Display Labs recently unveiled a 17· 
inch color monitor displaying images in 
both landscape and portrait modes. The 
Pivot 1700 monitor is compatible with 
Macs, Power Macs, and PC compatibles 
running Windows. The provided software 
does not deliver a portrait view in full-screen 
DOS mode, but it offers 50 lines of portrait· 
viewing capability in a DOS window. The OOS. 
window capability is limited to simpler ap· 
plications, such as word processing, 
programming, and analyzing code. It is not 
recommended for heavy-duty CAD work. 

It is as easy as pressing a hot key or click· 
ing on a screen icon to rotate the image with· 
out closing any of your applications. With this 
flexibility, you can switch between the two 
modes depending on your applications and 
work load. If you think you need a 21-inch 
monitor for viewing long documents in high 
resolution, the Pivot 1700 could be a cost-ef. 
fective alternative. For a street price of only 
$1199, the Pivot 1700's vertical height is 
12.7 inches; for over $2000, the vertical 
height of 21-inch monitors is only 12 inches. 

The Pivot 1700 supports resolutions of up 
to 1024 by 768 pixels 1768 by 1024 pixels in 
portrait model at 76 Hz and 1280 by 1024 

pixels at 60 Hz 
Pivot 1700 .. . ... $1199 with a dot 
Portrait Display Labs, Inc. 

pitch of 0.26Pleasanton, OR 
(800) 858-7744 mm. It is com­
(510) 227-2700 patible with 
http://www.portrait.com most WindowsCircle 1121 on Inquiry Card. 

graphics cards 

For those who need to 
view long documents in 
high resolutions, the 
Portrait Display Labs ' 
Pivot 1700 Is an 
inexpensive alternative to 
the 21-inch monitors. Its 
unique rotating 
capabilities let you switch 
between portrait (left) 
and landscape modes. 

memory. But 
the WinPortrait 
2.0 driver that 
comes with the 
monitor did not 
support the 
MGA Matrox l!illlllf.ili!t:Zlliliiil::ia::..i 
graphics card. The driver for the Matrox card 
will be available in later versions. The Pivot 
1700 is capable of displaying a full, read­
able, life-size display of an 8.5- by 11-inch 
document, with lots of room for toolbars, 
icons, and other windows in portrait mode. 
Hcomes with the WinPortrait graphics drivers 
(the rotating capability) and a three-year lim­
ited warranty. 

The layout of the monitor's digital controls 
is designed with long, soft touch buttons. 
These buttons reside on a semicircular pro­
jection at the bottom of the screen in land­
scape mode. When the monitor is rotated 
clockwise to display portrait mode, the control 
buttons move along with the monitor and re­
side at its left side. This monitor complies 
with the Energy Star and MPR II standards. 
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Now Everyone Can Have 

The Superior Monitor. 


Professionals every­
where are warming up 
to the new Nanao moni­
tors. From the frozen 
tundra to sun-drenched 

beach towns, Nanao is becoming a familiar 
name. And CAD/CAM, document imaging 
and graphics professionals are finding it hard 
to resist our high-powered 21" models under 
any conditions. Our innovative new FlexScan 
F2·21 and FX2·21 monitors are designed to 
support today's high-end graphics applications, 
and feature the highest flicker free 1600 x 1200 
resolutions, wide bandwidth and built-in 

3-year warranty"" 
I O OI OllOO ll • olfot• • o 

/c2l.9r•f1cl 

~ 

If you've always wanted a top performing monitor, now is the time. 

on-screen display control. Both models also 
include Nanao's innovative 256 (16 x 16) grid 
Digital Convergence, a new technology that 
eliminates convergence errors to produce a 
precise screen image. Both models now ship 
with ScreenManager"' Pro software,* a mouse­
driven collection of powerful image controls 
that allow you to set up your display with 
point-and-click ease. Spec for spec - and 
feature for feature - the F2·21 and FX2·21 
are setting new industry standards. Isn't it 
time to get the high quality 21" monitor you've 
always wanted? The F2·21 and FX2·21 are 
available now from Nanao. 

IMI CALL OUR FLExFAX FAX ON DEMAND 1-800-416-FLEX 

F2'21 
Dot Pitch 0.28mm 
Aaual Viewing Diag, 19.8" 
Scan Freq. H 30-90kHz, V,55-1601-!z 
Rec. Resol 1280 x 1024 @up to 851-!z 
Max ResoL 1600 x 1200@ up ro nHz 
Bandwidth 130MHz 
On Scro:n Uintrol ScrcenM.mager" and 

ScrrenManager'" Pro 
Standards MPR-ll, TCO optional 

FX2'21 
Dot Pitch 026mm 
Aaual Vi'"ing Diag, 19.8" 
Scan Freq. H3L5-101kl-!z, VS5-160Hz 
Rl.'C ResoL 1600 x 1200 @up to 821-!z 
Max Resol. 1600 x 12SO @up to 801-!z 
Band\\idth 200MHz 
On Saccn Control ScrccnManager"' and 

ScrecnManager"' Pro 
Standards MPR-U, TCO 

Superior In Every Detail 
NANAO USA CORPORATION 
23535 Telo Avenue, Torrance, CA 90505 
(310) 325-5202 f ax, (310) 530-1679 

' E.rpites 1213 /f}J u:hile supplies /au. • 'J y~r on P& Land CRT. Sl1perior /Ir £vuy Detail is a regtltertd tradl!mark of Nanao Corporation. All rmxfua 1'..:Zmcs are tradcn.:irks of their res(Jtctitit companies. 0 1995 Nanao USA CorporatiJ:m. 1-800-800-5202 
Circle 617 on Inquiry Card (RESELLERS: 618). 



Tecra 700CS 120MHz Intel 
Pentium• proces r, PCI bus 
architecture wi th PCI/ISA docking, 8MB 
DRAM, l. 2GB removable hard di·ive, 
11.3" dual scan color display, 
optional quad-speed CD-ROM 

CDW 61 41 9 

Tecra 700CT 120MHz Intel Pentium• processor, Cl bus a rch t 
with PCI/ISA docking\ 16MB DRAM, l.2GB remova e hard 
drive, 11.3" active matrix co.tor display opt 'ona l quad-speed 
CD-ROM 

$5868.34 

Satellit.e Pro 400 
aud 41 C) eries 
• 90MHz Intel P ntium• processor 
(410CS, 410GDT) or 75MHz Intel 
Pentium• processor (400CS, 410GDT), 8MB EDO RAM, 772MB 
hard drive, internal quad-speed CD-R0\\1- swaps with s tandard • 
flopp ive (400CDT and 410CDT only) 

Sa ell/ e 410 and 410CDT 
400J:S 1.3" dual scan color display . ... .. .. .. .... .. ................ .. 

410CDT 11 . 3~ active matrix color display .... .. ... ... ... .. " .. •.. .••.. 

ate/lite 400CS and 400CDT 
CS10.4' dual an-&i1ordisplay ...... .. .. .. ...... ..........................$2918.64 CDW611 52 

....... $3887.79 

NEC Versa™ 
V Series 

• Superio • 
perlonJ1ance, 
'1lers~'" 
flexilJility and 
NEC alue 

• 
• 

•• SL-enha nced lntelDX2'" 50MHz CPU • 4MB""' 
RAM std., 201)'1B max. • 9.5" dual-scan color 
display (V/50D) • 9.5" active-matrix color 
display (V/50C) • PCMCIA slots: 2) Type II or 1) 
Type III 

V OD, duel-scan, 
250MB herd drive . . $1499.0 

V/50C, active matrl , 
340MB h drive ... $1699.00 

CDW44298 

CDW44301 

The next step In 
perfonnance mob 
computing 
• IntelDX4'" 75MHz 
processor • 8MB RAM; 
510MB or 700MB removable hard 
dr ive • 10.3" dual-scan STN display 
(CSlO models) • 10.4" TFT ctive-matrLx display (CTlO 
models) 

4f75 CS10, srnMB .. ....$233 . CDW 50584 

~{75 CT10, 510MB ... .. ..$2859.20 CDW 50585 

CT10, 700MB .. .. ...$3049.57 CDW 50586 

• 

The Intel Inside• Logo and Pentium• are Registered Trademarks ofIntel Corporation 

If you find a better 
price, call CDW" 
before you buy 

(800) 959·4CDW 

INASDAql 
BUY WITH CONFIDENCE 

CDW® IS A NASDAQ 
TRADED COMPilNY 

No surcharge for credit cards 

1 ~: talilJRJ 
C...C..c:twveo_n:<.._ ......... .,_....F,..q<lt-•IN­
.,..."""7f~~--~-Tho ....<1-..,.lto.35'11.(0.00315) 
dlN--~- ...--$.0­<:0l*IPod<ollt ..... cwM.O:ll*­
~~FcwlOl~,..,,.-.,I""'-~--­
...,.aq.d.,~.,. -10~-11»~-Pol""Qt>i',,._ 

CDW• TELEPHONE 
HOURS 

=._~~"';~-""==::.=:· .::.=.,-::._oo ~-----~ 

Most orders 
ship the 

same day 
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Designed for COMPAQ LTE 5000 Series 
The ultimat~n power and flexibi l 1mm. 

Microsoft· 
Windows95 

LTE 5000 LTE5000 5100 
CPU 75MHz Pentium"' 75MHzPeatium" 75MHz Pentium"' 90MHz P.entium" 90MHz Pentium" 120MHz Pentium"' 
L2 cache 256KB, 64-bit 256KB, 64-bit 256KB, 64-bit 256kB: 64-bit 256KB, 64-bit 256KB, 64-bit 
Video 32-bit PCI local bus 32-bit PCI local bus 32-bit PCI local bus 32-bit PCI local bus 32-bit PCI local bus 32-bit P,CI loca bus 
Dis~la~ ii'i 10.4 dual-scan color 11.3 dual -scan color 10.4 active-matrix color 10.4 active-matrix color 10.4 active-matrix color 10.4 aetiVe-matilX<cofor 
Resolution 640 x 480 800 x 600 640 x 480 800 x 600 800 x 600 ,BOO x 600 
RAM 8MB std., 72MB max. BMB std ., 72MB max. 8MB std., 72MB max. 8MB std ., 72MB max. 8MB std., 72MB max. 8MB st8., 72MB max. 
Hard drive 510MB 810MB 810MB 810MB 810MB 1.35GB~ 
CD -ROM 

NEC. 
v i5MHz or 90MH z Intel,Pen ium' processor, SMB R 1, 10.4" 
or 10. l " display, standard or optional double-speed CD-ROM) Pak 

40000 75MHz 540MB h£!r drive , 

10.4" dual-scan display, 2X C -ROM ..... .. ................... .. ........53799.00 CDW 55172 


4000C 75MHz 720MB hard dri e, •10.1" active-matrix color display .... ...... . .. .................. ... . ... S3999.00 CDW 55174 


4050C 90MHz 720MB hard drive, 

10.1" active matrix color display, .... $464 CDW 55176 


405~H _90MHz 810MB hard driv'$; . 
10.4 high-res active matrix color display ............... .. .. ............. S479 


IBM®ThinkP 
701 Series 

COMPAQ 
Contura 
400 Se ies 
The perfect combination o 
affordability and performance 
+ 420: ln te!DX4N 75MHz CPU + 430: lnte!DX4'" 
lOOMH z CPU + SMB RAM std., 32MB max. 
+ Weight 6.25 lbs . + 3 yea r limited w. Tanty 

420C, 420MB hard drive, 10.4" dual-scan color display ..... ..... ......$2497 .00 C · W 255 

420CX, 420MB hard drive,10.4" active-matrix color display ..........$3073.00 CDW 56256 

430C, 720MB hard drive, 10.4" dual-scan color display ...S2881.00 CDW 56257 

430CX, 720MB hard drive, 10.4" active-matrix color display . ... .... $3553.00 CDW 56259 

IBM®ThinkPad® 
7 0 Series 

• 
CDW59019 

49~0 CDW 59018 

99.00 CDW60134 

.$7449.00 CDW 59017 

Call for freeFree techincal support for 
CDW111 catalogCDW®customers. 

I 

http:S2881.00
http:S3999.00
http:53799.00
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Samsung monitors. 

Designed from your 11oint of view. 


Mutia19~ds 

Investment 

Forecast 
• •~ul• "'"'"a,, .,...,., .....t..<••·•"""'' ",u., .., . ,f 
.. ...................... •\1• ... 'l•··....·<•••· h,,....• 
- ........................ ~ •• 1..,,. • • ,"""" ......... 


·~·
............... ....... _,_.. .. 
__..,.,, ....,... .................. .
~ ~ 

".'.'.:~..~.·::~:.~.'..G 
•· ~ U•·•-• ~~,'. .'.;: ::::·:::: ""' 
,,....-......,"""'"' "'' .. " 
"'''"'"''"'...................w .... ... 

~- •.,...u• ..,.,. ,,.... n. ,.....,., ,., 
- •.. ' f"' l ""'~" "' •~l _,,...........~,.. "'_... ,... 

~yncMaster 15GU 17GU 17Glsi 
Flat SquareCRT 15" 17" 17" 
boiPi!eh .28 .28 .26 
PC Compotibifiry 1280xl 02 4@60H z 1280xl02 d@60Hz 1280x1 024@80Hz 
Moc Compoti~I;~ 1024'768@758' 1024'768@l5H< 1152'8700758' 
Color TemperalU!e Selection 

J!ltroC!eor Coating"' 
limi ted Warranty J Years 3 Years JYeors 

Actual viewable 01eo1 ore 13.8 (15Gb) and 15.75 (17Gl1 and 17Gl11), 

"We were 
impressed with 
the picture qualify 
anCl feature sets 
of both units, one/ 
their re/alive value 
makes them lop 
choices." 
PC Magazine - Sept.12, 1995, on the 

w .. 
l 1 

I I I I 
I I L..J 

-• J ..J 
-I I 

__. .... 
• 

~j f~ffit~ HI~ 
EDITORS' 
CHOICE 

TM 

SyncMaster17Gliand 17Gl.simonitors. September 12, 1995 
Samsung SyncMaster 17Gli 

Performance is only part of the reason 

to buy a new 17-inch SyncMaster™ monitor. 

It has big , bright, crisp, clear images that 

you can depend on year after year. 

Simplicity is also important. 

The G li Series offers Plug and Play' 

compatibili ly, so you can get right to 

work . Its intuitive controls and on-screen 

programming keep concentration 

w here it belongs - on the job. 

Plus, Samsung delivers outstand ing 

Value - in the comfort of a three-year 

warranly, and the satisfaction of a 

competitive price. 

If you take your w ork seriously, 

think about an exceptional monitor. 

Think about the SyncMaster 17Gli. 

After all, it's your point of view. 

Cal l 1-800-933-4110 or use fax­

on-demand at 1-800-229 -2239 

for more information . 

Circle 619 on Inquiry Card. 



under $2000 and have the same 
physical appearance, with sim­
ilar control buttons and software 
used in the pop-up screen menu. 
These monitors perform simi­
larly because they both use the 
Matsushita picture tube. During 
our series of tests, we noticed 

that bo th moni­
tors squeak when 
sw itchin g from 
text to graphics, 
with a lot of de­
lay. T he Pana­
sonic C-2192P's 
quality pe rfo r­
mance is close to 
the top score, and 
it received an out­
standing score in 
di sto rti on tes ts . 

NEC' s XP21 
rated the highest in the image­
quality tests. The X P2 l costs 
$400 more than the XE2 I , but 
it provides a higher 1600- by 
1200-pixel reso lution, higher 
horizontal and vertical scanning 
frequencies , and more factory 
presets and user-settable display 
modes. This is the only monitor 
that comes with the Access.bus 
connector. The Access.bus sup­
ports bidirectional communica­
ti ons for future enhancements 

POWER 
CONSUMPTION: 15% 

(see the text box 
" Access . bu s 
Technology" on 
page 125). 

The Mitsubishi 
Di a mo nd Pro 
2 1 TX scored the 
highest in our fea­
tures rati ng, pro­
vid ing a high res­
o luti on of 1600 
by 1200 pixels, 
ex te nd e d war­
rantie s , o n- s ite 

service, and BBS support ser­
vice. It also has such high-end 
control features as focus, signal 
level, and digital control. Most 
other monitors lacked some of 
these features. Although the Di­
amond Pro 21 TX was our hi gh 
scorer in this area, it is not an 
FCC Class B residential moni ­
tor, lacks unlimited technical 
suppmt, and has a high dot pitch. 

KEY 

Ratings from 1 to 4: A is the lowest; 

"'"'"'"' is the highest. 

. . ­
BYTE BEST HIGH-QUALITY MONITORS 

For superior quality and control ... 

BEST OVERALL NEC Multisync XE21 

The NEC Multisync XE21 uses an opticlear screen and an NEC 

picture tube. It has exce llent on-screen menu controls that let 

you adjust the display at the touch of a button. A Plug and Play 

monitor, it comes with outstand ing documentation; toll-free and 

on-line support services offer excellent technical support to end 

users. It received a high score in NSTL's power management tests. For $100 

more, our third choice , the Panasonic C-2192P, offers 1600- by 1280-pixel 

resolution with a higher quality worth the price. 

VIEWABLE MAXIM UM MAC 16-INCH 
OVERALL QUALllY FEATURES SIZE DOT PITCH RESOLUTION SUPPORTOR ON-SCREEN 

PRICE SCORE INDEX SCORE (INCHES) (MM) NONINTERLACED HIGHER MENUS 

BEST NEC Multisync XE21 $1899 8.6 ......... ......... 19.8 0.28 1280x1024 I I 
RUNHEll-UP Viewsonic 21PS $1995 8.2 ......... ......... 19.7 0.25 1600x1280 I 
RUNNER-UP Panasonic C·2192P $1999 8.1 ..................... 19.7 0.25 1600x1280 I 
RUNNEll-UP NEC Multisync XP21 $2299 8.1 ..................... 19.8 0.28 1600x1200 I I 

Excellent quality and services 

HIGH-QUALITY Apple Multiple Scan 20-inch 

The Apple Multiple Scan 20-inch is the only monitor that featured a bonded panel screen 

and a Trinitron picture tube, providing superior performance. This 66-pound FCC Class A 

monitor comes with optional TCO-compliant support. You get a one-year warranty with 

unlimited toll-free technical support, a BBS, and on-line support services. It does not 

support on-screen menu controls to adjust the display. Our second choice in this 

category, the Panasonic C-2192P, costs $150 less than our winner. With 0 .25-mm dot 

pitch (one of the lowest in this series of monitors) , it provides a high-quality display at a 

resolution of 1600 by 1280 pixels. Its quality score is very close to the winner, and its 

overall performance is slightly higher in this category. 

VIEWABLE MAXIMUM MAC 16-INCH 
OVERALL QUALllY FEATURES SIZE DOTPITCH RESOLUTION SUPPORT OR ON-SCREEN 

PRICE SCORE INDEX SCORE (INCHES) (MM) NONINTERLACED HIGHER MENUS 

BEST Apple Multiple Scan 20·inch $2149 8.0 .................. 19.1 0.26 1280x1024 I 

RUN NEii-UP Panasonic C-2192P $1999 8. 1 ..................... 19.7 0.25 1600x1280 I 

RUNNER-UP Philips Magnavox CM21BA $2799 7.8 ........................ 20.1 0.26 1600x1280 I I 

RUHN Ell -UP Radius Multiview 21 $2149 8.0 .................. 19.0 0.25 1600x1200 I I 


Impressive quality, usability, and price 

LOW-COST NEC Multisync XE21 

At $1899, the NEC Multisync XE21's 19.8-inch display delivers a maximum resolution 

of 1280 by 1024 pixels, a superior set of support features, and impressive usability. 

Our second choice in this category, the Tatung CM-20MKR, provides 1600- by 1200­

pixel resolution and costs $100 less than our winner. However, its overall performance 

is significantly lower than that of the XE21. The Tatung CM-20MKR monitor had lower 

performance in our legibility, resolution, convergence, and contrast-ratio tests. 

However, with 0.28-mm dot pitch, its quality performance was slightly better than that 

of the XE21. 
~ - - · -· ~ 

VIEWABLE 
OVERALL QUALllY FEATURES SIZE DOT PITCH 

PRICE SCORE INDEX SCORE (INCHES) (MM) 

BEST NEC Multisync XE21 $1899 8.6 ......... ......... 19.8 0.28 
RUNNEJl-UP Tatung CM·20MKR $1799 7.4 ......... ...... 19.0 0.28 
RUNNER-UP Smile CA2111 $1780 7.2 ......... ...... 19.75 0.28 
RUNN ER-UP Daytek DT·2102M $1899 6.9 ......... ... 19.5 0.28 

I= Yes 

MAXIMUM MAC 16·1NCH 
RESOLUTION SU PPORT OR ON-SCREEN 
NONINTERLACED HIGHER MENUS 

1280x1024 I I 
1600x1280 I 
1600x1280 I 
1600x1280 I 
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& Fimlly. Di•moodTro, ; ili ~ .d~~00~~~9~~~~:ooitoc(160' ,;,mb!, ,~) .·~~ ~~~~
~¥•-HiWiM. and we've made it affordable. It's the CTX 17XA color monitor! 

YOU GET a OiamondTron cylindrical, verticallyflat, square-cornered display with an aperture gri lle mask design, along with a unique electron gun that 

delivers resolutions up to 1600 x 1200. And, an ultra-fine 0.25mm aperture grille pitch for PC, Mac, SUN and SPARC systems. 


YOU GET incredible precision and clarity from center to comer, edge-to-edge, for dazzlingcolors and distortion-free images. 


YOU GET unique features, like our On-Screen-Display (OSD) for convenient on-screen programming. And the SuperStar'" Power Management System 

that far exceeds Energy Star'" guidelines. The CTX l 7XA also meets TCO standards, which lower energy and harmful electromagnetic emissions. 


YOU GET a limited three-year warranty* on parts and labor. PLUS the monitor is Plug and Play1 compatible for Windows® 95. 


YOU GET IT ALL. .. the CTX l 7XA monitor .. . something to drool over. 


rl National Sales: 800-289-8808 • FasFax: 818-837-4341 , Acc t. No.026
' - g\ Eastern Region: 201-646-0707 • Southern Region: 404-729-8909 • Western Region: 909-598-8094 

~ ' Two year warranty on CRT. t Requires a DOC compatible video card.© 1995, CTX Internat ional, Inc.
116SGMeMonitor l765GMt Mormor l785GM MooitOI' 1785GM~fonitor 

Junel 995 &:r1cm~11 99 5 ~fan::h 1995 Mai·t995 .A.I Iproducts and brand names are trademarks of their respective companies. Specifications subject to change without noti ce. 

Circle 228 on Inquiry Card (RESELLERS: 229) . 



least number of buttons and li ghts. The bu ttons on the monitor 
display the pop-up menu, select the cont rols in the menus, and 

least. The quality of the Mul ti view 2 1 and the Viewsonic 2 1 PS 

•····~increase or decrease the selected 

ACCESS.BUS TECHNOLOGY 


HONORABLE MENTIONS 

Radius's Multiview 21, MGC Technologies' MGC On-Screen Menus 
2182, Panasonic's C-2192P, and Viewsonic's Of the 20 monitors we tested, 14 had display contro ls in an on­

21PS (from left to right) feat ure the same control buttons and screen menu. Mon itors supporting on-sc reen menus have the 

menu software. These four monitors 

use the same Matsushi ta picture 

tube with 0.25-mm dot pitch and 
contro l. Some of the monitors au­

dotted mask type. Despite these tomat icall y remove the menu 
similarities, the Panasonic moni ­ fro m the screen if the menu is idle 
tor offered the highest quality for a given period of time. This 
among them, and the MGC the can be ann oy ing when you 

haven' t fi ni shed with the adjust-

The Access.bus is a bidirectional·commu­
nications industry-standard bus for pe· 
ripheral connectivity. Peripherals that sup­
port the Access.bus provide a connector 
or port connection that is similar to a 
phone-jack connector. H can connect pe­
ripherals such as monitors, printers, 
modems, mice, keyboards, scanners, and 
digitizers to the system. 

The advantage of the Access.bus is has­
sle-free installation. You can connect an 
Access.bus device (e.g., a monitor) to your 
system, and the system automatically iden· 
tifies and configures it for optimum per· 
fonnance. The system and the attached 
device automatically configure themselves 
by communicating via the Access.bus, thus 
eliminating the memory-hogging platfonn­
specific driver installation, DIP switches, 
jumpers, or tenninators. 

The Access.bus connection protocol was 
developed by Digital Equipment and Philips 
Semiconductors in 1985. Because of its 
simplicity, it is widely accepted as an in· 
dustry standard. Many hardware periph· 
eral vendors plan to provide this connection 

in future products. This connectivity 
can be provided on existing periph· 
erals and software-controlled devices. 
NEC Technologies has a head start 
in this game by offering an Access 
.bus connector on its XP series of 
17· and 21-inch monitors. 

With the Access.bus connection, 
you can connect up to 125 devices to 
your system in daisy-chain fashion, 
without having to manually configure each 
device. For example, you can connect your 
system to th~ monitor via the Access.bus, 
connect the printer to your monitor, con· 
nect your modem to the printer, and so on. 
The order in which you connect is irrele· 
vant. If you want to add another device 
into the chain, it can be plugged in any· 
where, and the system will know what l/O to 
use to address that device. 

The system communicates with each of 
the connected devices via the Access.bus, 
and each device is intelligent enough to 
respond to the system calls. Because the 
device communicates via the Access.bus, 
the platfonn on which it is connected be-

NEC's Multlsync XE21 features an Access.bus 
connection (shown above) for hassle-free 
insta llation. 

comes irrelevant. The Access.bus can also 
be used to update the flash ROM on the 
peripheral. 

Windows 95 provides a Plug and Play 
device featuring an automatic detection of 
the monitor. Here, the monitor identifies 
itself as a Plug and Play-compatible de­
vice easing the setup and configuration 
time. With Access.bus compatibility, pe· 
ripheral manufacturers should make their 
products more intelligent to accept and 
send instructions back and forth to the 
system. 

was similar. 

Dubious Achievement 

Congested BNC Connectors 
We tested the monitors using BNC connectors, if provided. A BNC cable 
connector has five connectors, one each for RGB (a total of three), H-sync, 
and V-sync signals. Some monitors place the five connectors in one row, with 
equal spacing in between the connectors. This is the preferred, easy-to-use 

placement. Other manufacturers, such as Nokia, 
position the connectors in two rows, with RGB in 
the first row and the H· and V-sync connectors in 
the second row. This arrangement is inconvenient, 
because there is not enough room between the 
rows to grasp and twist the connectors. 

ment. Testers preferred that the 
menus stay on unti l the testers wanted to exit. 

Circular vs. Rectangular 
Of the 20 monitors we tested, half of them used 

circular bases as opposed 

to the rectangular type. 

Based on our subjective 

usability testing, 

technicians expressed 

a preference for those 

with circular bases, citing 

them as easier to move, tilt, and swivel. 
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HowWe Tested 

W

e tested the monitors in non­
interlaced mode at 1280- by 
1024-pixel resolution at a re­
fresh rate of 60 Hz and deter­

mined image sharpness, resolution, con­
vergence, legibility, contrast ratio, and 
power management in a Windows 95 en­
vironment. In DOS mode, we tested the 
image quality and distortion using Dis­
playmate Professional 1.0 from Sonera 
Technologies. 

We installed the monitor-specific Win­
dows 95 drivers for each monitor, if they 
were provided. Because Windows 95 
was released only shortly before testing 
commenced, only two monitors (from 
Nokia and Tatung) came with specific 
drivers for Windows 95 . We tested the 
rest of the monitors with configurations 
based on manufacturers' suggestions. 
Many suppliers advised that we let Win­
dows 95 automatically configure their 
product as a standard Plug and Play mon­
itor. For those monitors not compatible 
with Plug and Play, testers configured 
them to SVGA at 1280 by 1024 pixels. 

We tested the monitors on an S.A.G. 
Electronics STC 120 running at 120 MHz 
with a Matrox Millennium video card. 
Only two NSA Hitachi monitors were not 
compatible with this card. At the time of 
testing, Matrox did not have the drivers 
available for the NSA Hitachi monitors. 
This incompatibility caused the monitors 
to lose their settings during testing. Our 
technicians had to restore the settings for 
each screen resolution. This incompati­
bility did not affect the performance of 
these monitors. Matrox is in the process of 
including support for these monitors, and 
it should have released the drivers by the 
time you read this. 

DISPLAY QUALITY 

We used the NSTL-developed software 
utility to measure the image sharpness, 
contrast ratio, and misconvergence of the 
monitors. Using 1- and 2-pixel-thick RGB 
lines at the edges of the screen, we mea­
sured the sharpness of the image. We also 
displayed horizontal and vertical lines 
across the entire screen, looking for the 
resolving capability of the monitor. We 
then examined the monitors for overlap­
ping and spacing between lines. 

To measure the contrast ratio, we used 
a large, white rectangular box at the cen­
ter of the screen and measured the lumi­

126 BYTE/NSTL LAB REPORT 

nance levels fo r both the 
white rectangle and the 
unilluminated border sur­
rounding the white box in 
candellas/meters2, using a 
Tektronix Lumacolor II 118 
Photometer. A higher ratio 
indicates greater contrast, 
making the image more vis­
ible in high ambient- li ght 
conditions. 

To measure misconver- NSfi's Chandrika Mysore (left) measures the contrast ratio using aTektronix Lumacolor II 
gence, we used Klein Opti- 118 Photometer, and Tom McAndrew measures the active display to calculate the distortion. 
ca l Instruments ' optical 
gauge, which contains three pri sms . By 
varying the red and blue prisms in this 
device, the displayed white line on the 
screen was aligned horizontally and ver­
tically. This is the convergence correction 
required to display the image without 
misconvergence. 

We measured the quality of the im­
age by examining a series of 25 screens 
using Di splaymate Profess ional 1.0 . 
Screens included color and gray-scale 
displays, blooming effect on color and 
black-and-white text, moire patterns on 
multiple resolutions, consecutive text 
and graphics switching, and geometric 
di splay of rectangles and circles. We 
used the same software to calculate the 
distortion index of the monitor by record­
ing a series of screen measurements. 

We also tested these monitors in a real­
world scenario for legibility and power 
management capabilities. We inspected 
various fonts in multiple sizes for legi­
bility and readability in a Word docu­
ment from a normal viewing di stance. 
Testers measured the power consump­
tion in a full , active Windows environ­
ment; in a Windows screen-saver mode 
(using the blank screen); and in an idle or 
a low-power state using a Digital Power 
Meter. 

The price cutoff to qualify as a low­
cost monitor was $1900, which is $355 
less than the average price. We were able 
to select the best low-cost monitor from 
a group of four monitors . 

Our best-overall score included the 
weighted average of 42.9 percent of the 
overall performance score, 14.3 percent 
of power rating, and 21.4 percent of fea­
tures and usability each. The quality 
score was determined by the weighted 
average of 46 percent of image-quality 
tests and NSTL tests each and 8 percent 
of distortion tests . We determined the 
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overall display-quality score by calcu­
lating the weighted averages of the im­
age-sharpness (40 percent), contrast-ra­
tio ( 10 percent) , convergence (20 
percent), and legibility (30 percent) tests. 

FEATURES 

We weighed some features more heav­
ily than others to determine the features 
score for each monitor. Some of them 
are dot pitch, minimum and maximum 
horizontal and vertical frequencies , dis­
play modes , display controls, and inter­
nal power management. Energy Star­
and TCO-compliant features were 
wei ghed heavily overall. 

EASE OF USE 

We examined the ease of use for each 
monitor by scoring documentation, tech­
nical support, and physical use, such as 
tilt, swivel , and cable lengths. Our tech­
nici ans gave a subjective score (based on 
guidelines) for each usability feature. The 
usability testing was completed by the 
same technician on all the monitors. 
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SEE IT IN STYLE~ 


WINDOWS 95 IS TAKING THE PC TO THE NEXT LEVEL. A 

LEVEL THAT YESTERDAY'S MONITORS JUST CAN'T KEEP UP 

WITH . SO TO SEE ALL THAT IT CAN DO, YOU'LL NEED A 

MONITOR THAT'S UP TO SPEED. 

~ INTRODUCING THE EO SERIES FROM 

• , PRINCETON GRAPHIC SYSTEMS. THE HIGH PER­
~ .e,:;,,i,J 
EO SERIES FORMANCE SERIES THAT IS TAKING MONITORS 

TO THE NEXT LEVEL. 

WITH ADVANCED DISPLAY DATA CHANNEL IMPLE­

MENTATION, YOU'RE READY TO PLUG AND PLAY. HIGH CON­

TRAST FLAT SQUARE TUBE (FST) WITH ADVANCED ANTI­

GLARE COATING DELIVERS A SHARPER IMAGE AT EVEN THE 

MAXIMUM RESOLUTION OF 1280 X 1024. BY SUPPORTING 

HIGH REFRESH RATES OF UP TO 75 Hz AT 1024 X 768, 

EYE FATIGUE CAUSED BY FLICKERING SCREENS BECOMES 

A THING OF THE PAST. 

WITH ALL THE TALK ABOUT THE RELEASE OF WIN­

DOWS 95, YOU'VE HAD PLENTY OF TIME TO IMAGINE WHAT 

IT COULD DO. NOW WITH THE EO SERIES FROM PRINCETON 

GRAPHIC SYSTEMS, YOUR IMAGINATION COMES TO LIFE 

RIGHT BEFORE YO UR EYES. PRINCETON® 
GRAPHIC SYSTEMS 

2801 SOUTH YALE STREET, SUITE 110, SANTA ANA, (A 92704 •TEL 1-714-751-8405 ° FAX 1-714-751-5736 

1-800-747-6249 TOLL-FREE 


Circle 137 on Inquiry Card (RESELLERS: 138). 
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ROLL CALL 

MITSUBISHI NANAO USA NAUD USA 

COMPUTER, INC . ELECTRONICS PERSONAL INNOVISION MGC 
OAYTEK IBM MAGAP P LE ~ ~ 

ELECTRONICS CORP . CORP. NEC ~ 
MULTIPLE SCAN CORP. COMPUTER CO. CO., INC. TECHNOLOGIES AMERICA, INC. , FLEXSCAN FLEXSCAN TECHNO LOGIES, INC. 

10·1NCH DT-1102M P101 MXP11S MGC 2181 DIAMOND PRO 11TX F1-11 FX1-11 MULTISYNC XE11 

Price as tested (MSRP) $2149 $1B99 $2B69 $2199 $1995 $2199 $2299 $3499 $1B99 

Warranty (years) 3 3 3 3 3 

PERFORMANCE SCORES 
Overall score B.O 6.9 B.O 7.6 7.5 7.B B.0 7.B B. 6 

Quality index 9.0 B.5 B.6 B.O B.2 B.6 B.3 7.9 B.4 

Usability index B.1 5.9 7.B 7.B 6.9 6.7 B.O 7.B 9.6 

Power score 4.6 4.1 5.2 4.0 4.9 4.0 5.2 4.0 5.B 

Features score 6.9 5.4 . 7.9 7.B 7.1 9.0 B.1 B.9 B.2 

SCREEN 
Screen surtace AS , AR, BP NG , AS, AR AG, AS, AR NG,AG, AG, AS, AR AS, AR AS, AR, EC AS, AR, EP AG , AS, AR , O 

AS, AR 

Dot pitch (mm) 0.26 0.2B 0.26 0.31 0.25 0.3 0.2B 0.26 0.2B 

Mask type Slotted Dotted Aperture grill Aperture grill lnvar 
ShadowMask 

Slotted Dotted Dotted In va r 
ShadowMask 

Picture-tube manufacturer Sony Hitachi Sony Mitsubishi Matsushita Mitsubishi Hitachi Hitachi NEC 

RESOLUTION 
Maximum horizontal NI (pixels) 12BO 1600 1600 1600 12BO 1600 1600 1600 12BO 

Maximum vertical NI (pixels) 1024 12BO 12BO 1200 1024 1200 12BO 12BO 1024 

MISCONVERGENCE !MM) 
Center 
Sides 

N/A 
N/A 

0.5 
0.25 

< 0.3 
<0.3 

0.3 
0.4 

< 0.3 
< 0.4 

0.25 
0.4 

0.25 
0.4 

0.2 
0.3 

<0.3 
<0.5 

SCANNING FREQUENCY 
Minimum horizontal (kHz) 29 30 30 30 30 30 30 31.5 31 
Maximum horizontal (kHz) B2 B2 107 BO 82 93 90 102 69 
Minimum vertical (Hz) 50 40 50 50 50 50 55 55 55 
Maximum vertical (Hz) 150 90 120 120 160 152 160 160 120 

VIDEO INPUT SIGNALS 
15-pin D-sub connector 0 0 
BNC-RGB connector 0 0 
Video bandwidth (MHz) N/A 140 120 130 135 180 130 200 85 

DISPLAY MODES 
Number of preset 26 16 11 12 17 
Number of user-defined 8 21 12 9 24 30 

NI VERTICAL REFRESH RATE (HZ) 
640x480 VGA 60 60 60 75 75 152 160 160 75 
832x624 Macintosh 16-inch 75 72 N/A 75 N/A 75 148 160 75 
800x600 SVGA 60, 75 60.317 N/A 85 75 152 148 160 76 
1024x76B 60 70.08 N/A 87 N/A 121 115 130 75 
1152x870 Mac II 75 70 N/A 75 75.06 106 85 97 75 
1280x1024 60, 75 73 77, 85 75 63.73, 75.03 90 85 97 60 
1600x1280 N/A 5B .9 66, 75, 85 60 N/A 75 72 82 N/A 

CONTROLS 
Degauss button Internal 
Brightness thumbwheel 
Contrast thumbwheel 
On-screen menu control 0 0 0 0 

ENVIRONMENTAL PROTECTION 
Energy Star 0 
VESADPMS 0 
FCC Class A A A A B A B B B 

PHYSICAL CHARACTERISTICS 
Net weight (lbs.) 66 B5 6B BO 62.39 165 75 75 74.2 
Height (inches) 18.7 19.2 1B.7 19.37 18.8 19.3 19.2 19.2 20.4 
Width (inches) 18.7 19.76 1B.7 19.8 19.B8 19.7 19.7 19.7 20.2 
Depth (inches) 19.7 21.32 19.9 20.03 20.0B 19.2 21.1 21.1 22.5 

CONTACT INFORMATION 
Phone number (408) 996-101 0 (604) 270-3003 N/A (714) 751 ·2008 (818) 968-6798 (714) 229-3854 (310) 325-5202 (310) 325·5202 (508) 264 -8000 
Toll-free phone (800) 538·9696 (BOO) 329·8351 (800) 426·2968 (BOO) 827-3998 NIA (800) 843-2515 (800) 800·5202 (800) 800-5202 (800) 632­4636 
Internet address http://www 

apple.com/ 
N/A http://www.pc 

.ibm.com 
http://www NIA 
.maginnovision.com 

http://www.directnet 
.com/mitsubishi 

http://www.traveller 
.com/nanaol 

http://www.traveller 
.com/nanaol 

http://www 
.nee.com 

Inquiry no. 1101 1102 1103 1104 1105 1106 1107 1108 1109 

~ =BYTEBest. •=yes; 0 = no; N/A =not applicable. 

AG = antiglare AR = antireflective AS = antistatic BP = bonded panel EC = ergocoated EP = ergopaneled NG = nonglare 0 = NEC opticlear 
Note: On·screen menus include pincushion, barrel, focus , convergence, and so on. 
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PANASONIC SMILE
NEC NOKIA DISPLAY NSA NSA COMMUNICATIONS PHILIPS CONSUMER PHILIPS CONSUMER INTERNATIONAL, TATUNG CO. OFTECHNOLOGIES, INC. PRODUCTS, INC. SUPERSCAN SUPERSCAN ANDSYSTEMS CO. ELECTRO NICSCO. ELECTRONICS CO. RADIUS, INC. INC . AMERICA, INC . VIEWSONIC MULTISYNC XP21 MULTIGRAPH 445X PR021 ELITE 21 C-1192P MA GN AVOX CM2137 MAGNAVOX CM21BA MULTIVIEW 11 CA2111 CM -20MKR 21PS 

$2299 $2575 $1995 $2195 $1999 $2499 $2799 $2149 $1780 $1799 51995 
3 3 3 3 3 3 3 1 3 2 3 

8.1 7.7 7.5 7.5 8.1 7.9 7.8 8.0 7.2 7.4 8.2 
8.6 8.5 8.5 8.4 9.0 &1 M M 7.8 8.5 8.5 
9.1 6.5 6.6 7.0 7.6 6.4 5.6 8.7 6.6 6.0 7.9 
3.6 4.3 4.7 4.7 6.7 6.2 4.8 4.9 5.9 5.6 4.8 
8.0 8.5 7.1 7.1 7.8 8.9 8.7 6.9 6.9 6.7 8.5 

AG , AS, AR , 0 AG, AS AG, AS, AR AG, AS, AR AG, AS, AR NG, AG, AS, AR NG, AG , AS, AR AS, AG AG,AS AG , AS NG, AG , 
AS, AR 

0.28 0.26 0.26 0.26 0.25 0.28 0.26 0.25 0.28 0.28 0.25 
lnvar 
ShadowMask 

In var 
ShadowMask 

Dotted Dotted Dotted Dotted Dotted Dotted Dotted lnvar 
ShadowMask 

Dotted 

NEC Matsushita Hitachi Hitachi Matsushita Hitachi Hitachi Malsushita Hitachi Hitachi Matsushita 

1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 
1200 1280 1280 1280 1280 1200 1280 1200 1280 1280 1280 

<0.3 0.3 0.3 0.3 0.4 <0.3 <0.25 <0.3 <0.3 1 0.3 
<0.5 0.4 0.4 0.4 0.45 <0.4 <0.35 <0.5 <0.4 6 0.4 

31 30 31 31 30 30 30 31 30 28 30 
89 102 85 95 82 94 107 85.3 82 82 85 
55 50 50 50 50 50 50 50 50 50 50 
160 120 160 160 160 160 170 120 100 120 160 

0 0 • 
85 200 200 200 135 157 250 130 130 130 135 

21 28 16 12 36 
42 14 26 25 13 14 16 36 15 13 

75 60 160 160 60 60 60 67,75 100 60 Upto160 
75 75 130 150 NIA 75 75 75 75 75 Up to 130 
76 100 130 150 75 56, 60, 72, 75 75 Auto 56 to 90 56, 60, 72, 75 Up to 135 
75 76 N/A N/A 70 N/A N/A 74, 75 87 87 Up to 80 
75 75 85 95 75 75 75 75 75 75 Up to 90 
76 75 75 85 75 60, 75, 76, 84 75 75 75 60, 70 Up to 80 
70 80 63 70 62 60 75, 76, 80 69 66 60 Up to 69 

0 0 • 

A B B B B B A B B A B 

78.8 70 73 73 61.6 77 81 62 64 63 62.8 
20.4 20.3 18.6 18.6 18.8 19.5 19.7 18.6 18.9 18 18.B 
20.2 20.2 19.2 19.2 19.9 20.5 20.1 19.8 19.2 19 19.9 
22.5 19.7 21 21 20.1 21 21 20 20.8 21 20.1 

(50B)264-BOOO (415) 331-6622 (617) 461·B300 (617) 461 ­8300 (201 ) 392-4500 (423) 475-03 17 (4 23) 475-0317 (40B) 541-6100 (714)546-0336 (310) 637·2105 (909) 869-7976 
(800) 632-4636 (BOO) 296-6542 (800) 441-4832 (800) 441-4832 (800) 742·B086 (BOO) B35·3506 (800) 835-3506 (BOO) 572-3487 (800) B76-4532 (BOO) 829·2B50 (BOO) BBB-8583 
http: //www 
.nee.com 

Nokia @aol.com N/A N/A N/A htt p://www 
.magnavox.com 

http://www 
.magnavox.com 

support@ 
radius.com 

smile @realm.ne1 N/A http://www 
.viewsonic.com 

1110 1111 1112 1113 1114 1115 1116 1117 1118 1119 1120 
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Pentium'" 
OverDrive® 
Processor 
Power up to a new 
performance level 
Boost your system's overall performance 
and run soft.ware a t amaz ing speeds with an 
83MHz Intel Pentium'· OverDrive., processor. Compatible with 
lntcl486SX. SX2, DX, DX2 33M Hz, 66M Hz nnd !OOMHz CPU ­

based PCs. 

~ ... . . $259.83 CDW 58 179 

WHY PAY 

RETAIL? 


CDW®Sett9 

For le99 


NOVELL 
Notwaro V4.1 

5 User CD . ........616.90 
1O User CO ... ...... .. ......... ... ........ ........... ... .... ... 1395.94 

25 User CD .... ....... ....... ... ... ....... ................. ....2064.35 

50 User CO.... .... .... .............. ..... .......... .. ......... 2784.34 

100 User CD .... .. . .. ..... .... ..................... .. ..... 3796.44 


NETWARE 4.1 upgrades 

5 User to 5 User CD ...................... .............. ....274.95 

5 User to 10 User CD .. . . ..... .. ......... 1019.89 

5 User lo 25 User CD . ............ ....... ...... ......... 1661 .18 

10 User lo 10 User CD ............... ..................... 551.60 

10 User lo 25 User CD ............ .................. .. .. 1182.51 

1O User lo 50 User CD ............................. .. ... 1875.07 

25 User lo 25 User CD .................................... 807.78 

25 User lo 50 User CD ................................. 1499.n 

25 User lo 100 User CD ..... .... ........ 2566.43 

50 User lo 50 User CD . ... 1074.51 

50 User to 100 User CD ................................2142.44 

100 User to 100 User CD .............................. 1499.n 


No tware V3.12 

5 User 3.5"...................................................... 615.58 

10 User 3.5" ................................................... 1397.52 

25 User 3.5" .... ... .......... ... ... .... .. .... .......... ..... ...2065.70 

50 User 3.5"...... ........... .. ......... ...... .... ............ 2789.61 

100 User 3.5" ........................... .. ........... .........3889.26 


3Com· 
3C503 Elhertlnk II coax ... ... .. .......... ...... .. ...... 159.44 

3C509B Elher1ink Ill coax ... ... ... .... ..... .... ...... .... 113.71 

3C509B Etherllnk Ill coax 5pk .. ..................... 479.64 

3C509B Etherllnk 111 1OBT ...... ....... .... ......... .... 109.58 

3C509B Etherlink Ill 10BT 5pk ..... .................. 448.41 

3C509B Etherllnk Ill combo ............ ................ 125.89 

3C509B Etherllnk Ill combo 5pk ... ......... .......... 519.87 

3C579 Etherllnk Ill EISA coax..... . ...... ...... 229.97 

3C579 Elherlink 111EISA10BT ........................232.45 

3C1627 12 port Unkbullder 10BT ....................621.08 


NodeAunner/SI 2000A ......................................87.13 

NodeAunner/SI 2000T. ......................................73.62 

Central Stallon II ...................................389.13 

T·Aunner 8 port 10BT............... ... ................... 179.99 

T·Runner 12 port 10BT. .. ..... ....... ... ......... .. 199.82 


El~Zst:~~~t~~-~~~~~:..~'.~ .:: ····· : ::::::::··:: · ::::::::~~:;~ 
LANtastlc V6.0 5 user ................ .... .................329.87 
LANtastlc V6.0 Staner Ki t, coax .......... ............229.13 
LANlastlc V6.0 add·on kit, coax ... ... ... ...... ...... 117.86 
LANlastic V6.0 add-on kit. 1OBT .. ... ..... 117.86 

jjSP 
.UPtmtP\fl"ERP!IOOl>CTI. ISC 

JotLAN MIO Plus lor HP printers with MIO .... 249.93 

t:i~Lfu'g~~ ~~,~~t~~t- ~e~~i>"iO""i'Prlnie~· : :::: ~~~:~~ 
~~e~~~~~~e~t~~-~i~~rli~uct~~t, ;op~~,~~'.~~ :::: :: 1~~:~~ 
SNAP add-on transmitter................ .... .. .... ........ 49.50 


Token Ring Adapter II 16/4 ISA ........ .. .......... ..299.13 


~~e;0~~~g,f;~~o~~~.'~~--~ .~~-·'-~~. : :::: :::: :::::: : : ~~=:~~ 

intel. 
ElherExpress PA0/ 1OOMbps PCI ....... ............ 219.19 

EtherExpress PA0/100Mbps PCI Spk ..... .. ..... 998.36 

EtherExpress PA0/100Mbps ElSA .. ............ 246.S2 

ElherExpress PR0/10 Fish 10BT ............ ...... 108.01 

ElherExpress PR0/10 Fish 10BT 5pk ............. 419.98 

EtherExpress PR0/10 Fish 108T 20pk ......... 1494.74 

EtherExpress PR0/ 1O Fish combo..... ... ..... .... 115.07 

EtherExpress PA0/10 Ftsh combo 5pk ... ... ... .472.00 

EtherExpress PA0/10 Fish combo 20pk .... ... 1739.70 

EtherExpress 16 10BT ... ..... .... .... .. .99.33 

ElherExpress 16 10B T Spk . ..... .. ........... .. ........ 469.50 

EtherExpress 16 10BT 20pk ....................... ... 1698.38 

ElherExpress MCA 1OBT ............. ............. ... .. 166.52 

ElherExpress 16combo .......... ..................116.77 

EtherExpress 16 combo 5pk ........... ............. ..549.72 

EtherExpress EISA, coax .............................. ..409.88 

EtherExpress Fish combo ..... .......... ... ............ 129.79 


~~~e:~~~~::t~s~o~s:OJ~ka.~ia·p·i~-~ :: : : :::::::: i:~:~~ 
NetportExpress EL Ethernet ...... ......... ....... ...... 376.90 


Bay Networks 
SynOpllcs System BOO 10BT 8-port hub .. .. .....209.24 
SynOplfcs System BOOM 108T B-port hub ..... 539 .70 

SMC' 
E1herEZ 10BT .... ............... .......... .......... .. ......... ..94.47 

EtherEZ coax ..................................... ...............94.47 

EtherEZ combo... ........... .......107.06 

Etherpower 108T PCl .... ....... .. ............ ............. 139.81 

Etherpower coax PCI... . .... . ...................149.97 

Ultra16 Elhernetcoax ................................. .. ..... 91.68 

Ullra16 coax 6pk.............................. .............. ..509.88 

Ullra16 108T 6pk... ... ....... .. ... 458.34 

Ullra16 E1hernet combo................................... 107.71 

11gerHub TP6 6 port + AUi .......................... .... 164.24 

TlgerHub TP68 6 port + BNC ... . .... .. .179.97 

TlgerHubTP12 12 port + AUi ..........................344.98 

3608 Ethernet 8 port hub 10BT .•.... . ... 298.85 

3S12 Ethernet 12+2 port hub 10BT .............. ... 548.55 

PC600WS ARCNET coax ....... ...... .................. 119.93 

AACNET 8 port acllve hub coax.. ............. ...... 229.41 

TokenCard Elite 16/4 .. ......... ....... .... ......... ...... .. 221.27 


· 1 ·11t"IAS·(~ 

TC6242 AACNET 8-bit coax ... ........ .. ....... .... .....66.86 

TC6245 AACNET conx ........ .... ... ............ ........ 179.99 

TCSOSS Ethernet 8 port hub 10BT .. ........ ........338.28 

TCVG04S AnyLAN ISA adapter .. ............ ........214.38 

TCVG045 AnyLAN ISA adapter 6pk... ... ..•1176.48 

TCVG047 AnyLAN EISA adapter .. ......... ......... 297.56 

TCVG047 AnyLAN EISA adapter 6pk ...........1367.94 

TCVG050 AnyLAN 100VG 24-port hub ..... ....250S.79 

TCVG020 AnyLAN SNMP Mgmt processor ....826.31 


TERMINALS 
Link MC80 14~ color .... ......... . ....... ...•469.33 

Link MC5 amber/green/white ........... .......... ......273.6S 

Wyse 55 amber/green/white ........ ............. ... ....223.21 

Wyse 60 amber/green/white .. .................. ...... ..279.60 

Wyse 160 amber/green/white..... ..........329.88 


JOrcom 
PE310BC pocket Ethernet coax ..... ........ ..... ....317.26 

PE310B2 pocket Elhernet coax...... ....... ........ .277.51 

PE310BT pocket Ethernet 10BT .....................277.S1 

PT316CTP pocket Token Ring Ill ................ ....475.83 

PPX03 Parallel por1 mulliplexor . ... ............. .. 77.80 


MMpj:l ·i #I [,}IM:l!il&l3 •Jt·• ·l j1Vi ! • 

~'?J:R~.,." 
Jumbo 350 Internal ...... ................... .......... ....... 124.26 

Jumbo 1400 Internal..... . ...... .. ... ........ ..... ...229.77 

Trekker 350 parallel port .................. .............. .. 229.n 

Trakker 700 parallel port............ ......... ........318.78 

T 1000 BOOMS Travan ...................................... 159.44 

PowerTape 1.1GB SCSI internal .... .... ...... ... .639.57 

PowerTape 2.4GB SCSI internal ..................... 937.58 

PowerTape 2.4GB SCSI external.. .. .. ........... 1077.99 


CC~:::ER 
Tape"Stor BOOMS Travan internal ................... 178.95 

Tape·stor BOOMS Travan parallel ........ .......... .299.57 

Tape'Stor 850MB Internal ........................... .. .. 219.87 

Tape"Stor 850MB parallel .. . .. ..... .... .......... 365.25 

Tape"Stor 3200MB Internal .................. ........... 289.21 

Tape"Stor 4GB internal JOE .............................462 .43
.

10mega 
Zip drive 100MB parallel Interface ... ....... ...199.00 
Zip drive 1OOMB SCSI Interface .... ..... ........ ... .. 199.00 
Zip disks 100MB, 3pk.. . .... 49.95 
Ditto 420MB tape drive internal ...... ...... 99.00 
Dino Easy 800MB Travan tape drive external .149.95 
Dino Easy BOOMS Travan tape drive lnlemal .. 149.95 

MICROSOLUTIONS 

Backpack 3.5" 1.44MB lloppy parallel .......... ...146.32 


Backpack BOOTD 800MB Travnn parallel ........ 1S7.26 


EXABYTE 

EXB·8700 8MM ..................... ........................ 1983.75 

EXB·B505XL 7GB 1apa backup Internal .. ... .. .1999.87 


SyQuest 

EZ13S 13SMB Internal IOE interface ....... .. ...198.99 

EZ135 135MB external SCSI lnlerface ............ 239.49 

EZ13S 13SMB car1rldge... . . ... .. ............ .. .19.97 


,q115 i l&i fj ·Jt.1 .1:1 113 •b;l•Jt 
Creative Labs 

Discovery CO 4x PnP multimedia kil .. ............ 349.38 

Mullimedia Home CD 4x kit Jnlemal ................ 419.26 


Blaster CD 4x ki t ........... .. .•.. .. ....... ....... ...... .. .... .185.47 

Sound Blaster Value CD 4x kit ... .....................287.72 

Sound Blaster Performance CD 4x kit ....... ...... 385.81 


PhOno Blaster 14.4K Internal w/software.... .... 185.16 

Modem Blaster 14.4K .... ............ .... ... ........... ... ... 46.81 

Modem Blaster 28.BK ... .. ............ .. ........ ...... ..... 149.42 

Sound Blaster 16 value edition (IDE) .......... ... ...89.96 


Sound Blaster 16 SCSl-2 ... ................ ...... ..... ..167.90 

Sound Blaster AWE32 PnP .. .... ....... .. . ... ... ...... 229.61 


Sound Blaster 32 (IDE) ........ ........................... .149.44 

Wave Blaster 11 GamePak ..... .. ......... .. ... .. .......144.44 


ADS VGA to TV Elite Internal ............... ......... 134.89 


ADS VGA to TV Elite external ........................ .198.83 

ADS VGA to TV Ellle external .. ........ ............... 198.83 

Advent PP570 speakers 35W .........................245.97 

Advenl PP270 speakers 2SW ............... ..... 118.70 


Advon1PP170 speakers SW... ..... ............67.35 

Advent PP622 spkrs/subwoofer .................... ..1BB.64 


Atlee Lansing ACS500 surround system ...... ...308.19 

Connectlx OulckCam lor Windows ............... .....98.57 

Diamond Multimedia Kil ULTAA BX CO .. ........ 575.03 

Diamond Multimedia Kit 4400 4X CD int ......287.88 


Jensen JPS3S speakers SW ................. ....... .....54.88 

Jensen JPS45 speakers 10W ............. .. ............89.93 


Mlcrosolullons 4X CO parallel ......... .... ........... 354.88 

Mlcrosolullons 4X CD parallel w/sound ........... 459 .09 


Minolta Snappy video still capture .... . ....... 198.84 

NEC 6XI ........ ..... .. ...... ........ ....... .. ...... ...... .... ... ..456.14 


NEC 6Xe .. . ... .. .. .... .. 547.55 


Pioneer DAM624X 6 disc 4X changer ............473.00 

Plextor 6X Internal .. .. ......... .... .. 499.87 


Sigma Designs AealMaglc Lite ...................... ..258.S9 

Sigma Designs AealMagic MPEG ................... 366.07 

Sony PRD· 150 portable PCMCIA Discman® ..349.32 


Sony 4X Internal w/IDE interface .... .. ........ .... ...207.75 

Sony 4X Internal w/SCS1·2 Interface ...............289.29 

Toshiba 3601 SCSI 4X ln1emal ... ............. ..... ..309.86 


Tur11e Beach Monte Carlo ......... ........ ....... .. ....... 84.71 

Turtle Beach Tropez ........................................ 193.67 

Tunle Beach Monterey .. ....... ............316.94 


ALPS 

Portable GlldePolnt PS/2 ...................................53.79 

Portable GlldePolnt serial ... . ...... .. ............ . ....S3.79 

Desktop Glldepoint .. ............................. .. ........67.19 

GlidePolnt Windows 95 keyboard .................. ..109 .59 


~CalComp 
DB Ill 12X12 4 bullon ...................... ....... .........248.94 

DB Ill 12X12 16 bunon ....... .............. ........ .....249.94 

DB Ill 12X12 pressure pen ..............................389.97 

Drawing Slate II 12X12 4 button cordless .......228.98 


HP DeskJet 
850C 
Fast printing 
with the power 
of dazzling color 
ti' 600 dpi in black or color ti' Black print speed: 6 ppm. 
normnl or econofast mode; 4 ppm, best mode ti' Color print 
speed: 2 ppm. econofa st mode; 1 ppm. best mode ti' HP PCL 
3 emulation ti' Pnper handling: 150 sheets letter or legal, 15 
envelopes t/ Pnrullel interface ti' l yenr warranty 
I/ H-P-C21 •15A 

EPSON' 
300GS personal document scanner ................369.50 
ES-1000C .......... ............... .... ..... .......... ..... ...... .727.70 
ES-1200-ProPC .. . ...... .. .... 1127.46 

HEWLETT 
PACKARD 

ScanJet 3C W/ISA Interface ... ...... ...................936.65 
ScanJet 4S .. ...359.34 
ScanJet 4C ......................... .................. ...... .. ...997.02 
ScanJet 4C document l eader .............. ............477.55 

MICROTEK 
Scanmaker II color..... . ... 396.6S 

Scanmaker USP color. .............. ... ......... .. .. ....4n.46 

Scanmaker l lHA color .... ............... ...... .. ....... .. .749.98 

ScanMaker Ill color.......................................2024.37 

Scnnmaker 35T slide scanner ..... ..... .. ........ ... .. 692.56 


Sunnagraphics. 
Summasketch 1111 2 X 12 16 button .. ........ ...... 243 .13 

Summasketch 11118 X 12 4 button.. .. ....488.33 


.•1.1:•••·l;i; 

Mag lnnovislon DX15F ... ........... .. .... .. ......... .. ...379.88 


Mag lnnovlslon DX17F ................. ........ ..... ......669.78 

Mag lnnovision MXP17F ............................... .863.61 


Mag lnnovislon MX21 F ..... ............................. 1689.47 

Magnavox CM2089 14" .28 .................... ...... ...234.48 

Magnavox CM2099 14" .28 NI ................. .......248.85 

Magnavox CM2015 15" 1024 .... ........ ....... ..... .. 322.79 


Magnavox CM401S 1s· 1280 ..........................375.84 

Magnavox CM4017 17" .31 ........................... .609.25 


Magnavox CM4018 17" .28 ........................... ..669.25 

Magnavox 20CM64 20" ........ ........ ........... .... 1087.09 

NEC XV14 14" .................... ...... ..... .. ..... . .. .... ..31 1.63 


NEC XV1S 15" ............................. ..... .. .... .. .. ..... 467.85 

NEC XV17 17" ......... ....... ....... ...... ...... .... .......... 744.26 


NEC XE15 15" ... .... .575.n 

NEC XE17 17" .... ... ...... ........ .. ..... .......... ...........998.26 

NEC XE21 21'... ...... .... ........ ... .. ... .. 1769.26 


NEC XP15 1S' .. .... ......... .. ....... ....... ......... .. ..... ..577.87 

NEC XP1 7 17' ... ... ... .... .. ........... ........ .............1095.36 


NEC XP21 21' ... .. ..... ... .... ... ...... ... ...... ........... .2169.43 

Samsung 15GU 15".......................... ....... ... ..467.00 


Samsung 17GU 17' .................... ......... .. ... ...... .796.00 

Samsung 17GLsl 17" .................. .......... .. .... .... .948.00 

Sony 15SF 15".. ....... ..... .489.27 


Sony 17SF1 17". ... ..... .. ..... ... ....... ... ........ ........ .859 .14 

Sony 20SE1 20" ................. ........................... 1929.28 

Sony Multlscan TC 20' ... ............. ....... .. ...... .3169.28 


Viewsonic 1SGS 1s· ..................................... .. 435.20 

ViewSonic 17GS 17" ........... .. ........... ............ 757.64 


Viewsonic 21PS21" ... . . .......17S9.10 


'A 111:t•l :l •f-1;I•t 
ATI Graphics Xpresslon ISA 2MB .... ......189.36 

ATI Graphics Xpresslon VLB 2MB ... .. ... ..........189.36 

ATI Graphics Xpresslon PCI 2MB ..... .............. 189.36 

ATl Graphics Pro Turbo ISA 2MB ................ ...319.97 

ATI Graphics Pro Turbo VLB 2MB ........ ..........319.97 


ATI Graphics Pro Turbo PCI 2MB . .. ................319.97 

ATI Graphics Pro Turbo PCI 4MB .......... .. ...... 449.68 


Diamond SpeedStar Pro tSA 1MB .. ... ....9S.69 

Diamond SpeedStar 64 lSA 2MB .................... 199.00 

Diamond SpeedStar 64 ISA 1MB ....................153.55 

Diamond Stealth Video VLB 2MB ............ ........239.21 

Diamond Stealth Video PCI 2MB ..... ............. ..237.89 

Intel Sman Video Recorder Pro. ...... ... .............398.99 


No surcharge for credit cards CDW0 TELEPHONEINASDAq l Most ordersHOURS 
$ales 7:00 --9:00 CST Mon-Fr1.1w~iilRBUY WITH CONFIDENCE ship the9:00-S:OO CST SatCDW® IS A NASDAQ 


TRADED COMPANY 
 Tech Support for Customers 
8:00-7:00 CST Mon-Frl. same day 

9:00-S:OO CST Sat 



COMPAQ 
LTE5100 "'""-1 
The ultimate in 
power and 
flexibi lity 
+ 90M Hz In tel Pentiumi 
processor + 256KB, 64· bit 
L2 cache + 32-bit PC! local bus + SMB RAM std., 72MB 
max. + 10.4" active-matrix color display + SIOMB hnrd 
drive + 16-bit audio + Double-speed CD-ROM 
+ Pre- loaded software: Windows .. 95; Windows V3. l ; MS­
DOS V6.0 

. . - ..............$5649.00 CDW 60599 

WHYSITTLE 

FOR LIESS? 


CDW® 

SERVICES YOU 


BETTER 


COMPAQ 
Prolinea 575e 
Entry-level quality 
and reliability 

:ro~~~!~rz I;t~J8°1i~'fstd., 'J--~ _ 

136MB max. + 630MB ha rd ·~~~llii:I _; 

drive + Interna l expansion s lots: 

one PCl/ISA: two ISA; one Compaq option s lot ~ 

+ Drive bays: two externally accessible; one in ternal ~ 
• PCI local bus video, lMB DRAM std. , 2M.B max. etn\lwn 
+ PC~ Enhanced TDE controller + Plug a nd Play 
compliant + Included software: Pre-loaded Windows 95 and 
more • Three-year limi ted warranty 

() ................................$1389,00 CDW 60601 


AST 
Asconlla porta bles 


Ascentia 910N 4fl5 510MB pas color ...........2336.09 

Ascen1ia 910N 4fl5 510MB act color ........... 2859.20 

Ascentia 910N 4rT5 700MB act color ............ 3049.57 

Ascentia 950N 5175 SOOMB pas color ........... 2669.81 

Ascentla 950N 5175 800MB pas color ...........2908.35 

Ascenria 950N 5fl5 1.2GB pas color ............ 3289.12 
Ascenlia 950N 5175 800MB act color.. ...3829.47 
Ascentia 9SON 5175 1.2GB act color ............. .4209.40 

Advantagol Advonlure desktops 
Advantage! 812 51100 l.2GB 8MB C0........... 1879.78 
Advantagel 814 51100 1.2GB 16MB CD ......... 2209.36 
Advantage! 818 51133 1.6GB 16MB CD......... 2639.76 

CDW also carries a complete /me of 

AST Bravo desktop and mlni· towers. 


Call your Account Executive today for details/ 


COMPAQ 
Compaq Portables 

LTE 5000 sns 8MB 510MB dual scan .......... 3841 .00 

LTE 5000 sns 8MB 810MB dual scan .. ....... 4514 .00 

LTE 5000 5175 8MB 810MB act color ...........4802.00 

LTE 5100 5190 8MB 810MB act color ...... ...... 5378.00 

L TE 5100 5190 8MB 810MB act color ...........5649.00 

l TE 5200 51120 SMB 1.35GB acl co!or ..... ..... 6435.00 


CDW also carries Compaq Comura portables/, 

Call today for more /11!0! 


Compaq Desktops 
ProUnea S75e 5175 SMB 630MB WIN95 ......1389.00 
Prolinea 575e 5175 8MB 1.06GB WIN95.....1582.00 
Prolinea 5100e 511 WIN95 .. 1649.00 
Prollnea 5100e 511 WlN95 ..1808.00 
ProUnea 5120e 511 WIN95 ..1876.00 
Prolinea 5120e 511 WIN95..2034 .00 
ProUnea 5100 5/100 8MB 630MB .............. 1868.00 
Prolinea 5100 5/100 16MB 1.0SGB ......... .. .. ..2385.00 

cow also ~Zii~~~mfo::h~:s/';f,;:J desktops!, 

Aptlva multimedia mlnl~towers 
M53 51100, 8MB, 1.6GB CD ........................... 2299.00 
M61 51120, 8MB, 1.6GB CD........................... 2399.00 
M71 51133, 8MB. l .6GB co...........................2899 .00 

ThlnkPad portables 
701C DX2/50 360MB aci color ...................... 2199.00 
701 C OX2150 540MB aci color ............. ..... .... 2399.00 
701CS OX4/75 540MB pas color ............... .... 2949.89 
701CS DX4175 360MB pas color... . ...2669.93 
701C DX4/75 360MB aci color ............. .. ....... 3199.96 
701C DX4175 540MB ac1 color ...... ..... ........... 3488.63 
755CE OX4/1 649.00 
755CE 
755CD 
755CO 
755CX 
755CX 5 540MB act color 
755CX 5175 810MB act color .... 
755CV 4/100 540MB aci color. 
755CDV 41100 810MB aci color CO ... 

PC3oonoo Serles desktops 
PC300 5175 BMB. 540MB ............................. 1622.00 
PC300 5l90 16M0, 850MB ...... .......... ........ 2254.00 
PC350 Sfl58MB, 540MB ...................... .. ...... 1679.00 
PC350 5175 16MB, 850MB... . ........ .... 2139.00 
PC350 5/90 16MB, 850MB ........................... 2312.00 
PC750 5l90 16MB, 540MB ............................ 2553.00 
PC750 5/90 16MB, 540MB CO ...................... 3157.00 
PC700 51120 16MB. 1GB ................... ....... .... 3069.00 
PC750 5/133 16MB, 1GB ............................. . 3346.00 

NEC 
Versa V 4/50 4MB, .1499.00 
Versa V 4/50 4MB, .................. 1699.00 
Versa 20000 4175 ....... 1999.00 
Versa 2000C 4175 t cir ......... 2299.00 
Versa 2000C 4175 8MB, 350MB act cir .. ... .... 2599.00 
Versa 2000C 4175 8MB, 540MB act cir. .. ..... 2799.00 
Versa 40000 5fl5 540MB dual cir CO .........3799.00 
Versa 4000C 5175 720MB aci color ............... 3999.00 
Versa 4050C 5/90 720MB act color CO .4649.00 
Versa 4050C 5/90 810MB hi-res cir .............. 4799.00 

sa 450 DX4175 340MB duol color ... ...... 1722.23 

450T DX4f75 340MB act color .... .... 2088 .64 

550 5/75 524MB dual color. ....... 2392.53 

550CD 5/75 524MB dual cir CD ...... 2865 .30 
550CDT 5175 524MB act cir CO .... ..3442 .65 

M4000M DX4f75 524MB act color .............. 2689.33 
TM4000M OX4/100 524MB 10.4"act ctr .2924.36 
TM5000 sn5 524MB dual color ................... 2973.30 
TMSOOO sn5 810MB act color .4067.99 
TM5100 5/90 1.2GB act color ................ ........ 4747.10 

Storlon 900 multlmedla min i-towers 

910 5/75 8MB. 850M8 CO W1N95 .................. 1749.00 

915 5/100 8MB. 850MB CO WIN95 ................ 1999.00 

920 5175 SMB, 1.2GB CD WIN95 ................... 2199.00 

930 51100 16MB. 1.2 GB CD WIN95 .............. 2499.00 

940 5/133 16MB, 1.2 GB CD WIN95 .............. 2799.00 


J; ii:i i :j;p 
01(10>\TA 


184 Turbo .225 .07 ML591... ............... 609.39 

ML320 ................. 319.20 Pacomark 34 10 .1254.49 

ML321 ................. 449.70 OL410E ............. .483.42 

ML380 . ................ 224.45 OL410E/PS ........ 759.86 

Ml395................. 999.19 OLGOOe ........... ... ..399.00 

ML395C ............ 1085.93 OL810E ............... 759.78 

ML520. . .... 385 .15 OL830 Plus ........ 1076.51 

ML521 ................ .499.84 OL1200 ......... .... 1115.80 

ML590 ................. 448.59 OKIJET 2010 ....... 367.77 


Canon 
....... 259.88 

...... 355.65 

.......... 195.36 


....... . 269.00 


EPSON' 
LX300 .................. 174.32 DFX5000 Plus ... 1388.95 

L0570+ ................ 258.52 OFX8000 ........... 2333.18 

FX870 . .. ..............289.18 Stylus 1000 ......... 479.34 

FX11 70 ................ 377.51 Stylus Color ........ .484.90 

L01070+ .............. 384.00 Stylus Color II ...... 449.00 

l0870.. . .......444.14 Stylus Pro ............. 799.00 

L011 70 ................ 689.85 Stylus Pro Xl ...... 1799.00 

L02550 ................ 963.95 Actlonlaser 1100..383.62 


LEXMARK LASER PRINTERS 

Exec.Jet lie .......................... 262.48 

WinWri ter 150c thermal Inkjet ................... 317.73 

4039 10 Plus 10ppm...... ............. ....... ....... .. ... 1099.86 

Optra A Plus 16ppm ............... .. ..1423.21 

Optra LX Plus 16ppm·:::: ........ ...... ............ ......2207.66 

Optra LXi Plus 16ppm ... .. ............ .. ...... .... 2868.64 


Panasonic 
1150 ................................................................. 133.57 
2023... . ...... 182.98 
2130..... .......... . .. ... .. . . ......... .... ....... 204.60 
2135 Color ... ...... 247.53 
3123 ................................................................. 251 .68 
4400 Laser ....................................................... 454.90 
KX·SP100 printer/fax/copier .....................776.54 

-If} TEXAS 
INSTRUMENTS 

microlaser 600 ................................................ 865.1 O 
microlaser Pro 600 PS23 ............................. 1197.02 
mlcrolaser Pro E .......................................... 1365.49 
microlaser Power Pro 600 PS65 ................. 1599. 76 

(6P.J ~!~.Z:~ 
OfficeJet Inkjet fax/copier/printer ................ ... ..599.98 

DeskJet 340 portable. .. ...299.98 

DeskJel 600..................................................... 294.33 

DeskJet 660C . .. ...... .. .......... ................. .. . 388.57 

DeskJet 850C ..... ...... ..... ............... .................. 539.21 

OeskJe1 1600C .............................................. 1347.87 

LaserJet SP .. . . ..... .. . ... ..... .. ...899.77 

LaserJet SL ...................................................... 527.33 

LaserJet 4 Plus... .......1439.1 9 

LaserJet 4Si ................. .. ............... ..... ............ 2998.95 

LaserJet 4V ................. ..................... ............. 1948.15 

LaserJet Color ............................................... 5929.62 


COSTAR 
LabelWriter XL WIN ......................... .. .............. 149.94 

LabelWriter XL Plus WIN ............................ ... 224.89 


McWor 
270MB Fast·ATA .118.40 850MB Fast-AT A ..207.09 
425MB Fast·ATA ..155.76 1.6GB Fasl·ATA.... 385.35 
540MB Fasl·ATA ..177.67 

MICROPOLIS 
4221 2GB SCSl·2.. . ..... ..... 867.04 

1936 3GB SCSl-2...... .. ...... .... .... 909.25 

3243 4.3GB SCS1·2 ................................ ......1209.58 

1936AV 3.02GB Fast SCS1·2 ........................ 1359.78 


C:::::.-::ER 
850MB Fasl·ATA ... 233.77 1.27GB Fast-ATA ..296.90 

All Conner dnves /isled mdudo complete Installation 
hardware nnd solt1vare. 

&?Seagate 
428MB Fasl·ATA... 164.60 1GB Fast-ATA2 ..255.98 
545MB Fasl·ATA... 169.38 1GB Fast SCSl-2 .394.69 
855MB Fasl·ATA2.199.88 

WESTERN DIGITAL 
Caviar635MB IOE .... 177.94 Caviar 1.2GB EIDE ..309.35 
Caviar 853MB EIDE ..209.77 

CONTRO 

Acculoglc SID ............. .... 48.90 


~~~:6g:6 ~l :e-1:: :. :. :: :::~~:~~ 

~~i~1t~1;~~~~~&i~·:Si'9f'Kii : :: · :·::::· ::: ::: ::~~; :~~ 

Adaptec AVA1505 SCSl·2 CD Kil ............ ........ . 64.95 

Adaptec AVA2825 VLB SCSl·21EIDE ..... ... ... .. 156.95 

Adaptec 2842 VLB SCSl·2 ................ . ..... ...... .. 249.83 

Promise 2300+ EIDE VLB ....... .. ........59.87 


•.~ (.!·l 3tfJ:13 .n 1.~ 1 • 1~ 1 c1.si t ·1 : f._ 

IJl},'ffoboticS 
SPORTSTER MODEMS 


14.4K internal w/falf. ........................................... 94 .81 

14.4K external w/fax ........................................ 111 .00 

28.8K V.34 intema1 wlfax ................................. 179.88 

28.8K V.34 ex1emal w/fax .............................. 199.86 

Vi 14.4K inlernal wflax & voice ..................... 108.41 

Vi 14.4K external wlfax & voice ....................... 128.89 

Vi 28.8K V.34 intemal w/1ax & voice ............... 197.60 

VI 28.8K V.34 external wflax & voice ............... 217.14 

VI DSVO V.34 Internal wlfax & voice ............... 278.82 


COURIER MODEMS 
V.34 Internal w/fax ...... ... . ............... 387.60 

V.34 eKternal wlfax .. . ...... .. . 418.58 

(!)Hayes 
ACCURA 144 Internal w/fax .............................. 91.87 

ACCURA 144 external w/faK ....................... .... 108.81 

ACCURA 288 V.34 Internal w/lax ......... ........ ... 183.76 

ACCUAA 288 V.34 external w/fax ................... 218.88 

OPTIMA 144 external w/fax ............................. 374.30 

OPTIMA 288 V.34 lntarnal w/fax .. ............... .... 365.14 

OPTIMA 288 V.34 external wlfax ....................419.44 


••PRACTICAL 
. PERl-ERALS, 

14.4 lnlemal wlfax .................. ........... ................ 73.85 

14.4 Mini Tower wlfax ........................................ 88.76 

V.34 28.8 lntemal wlfax ................................... 168.38 

V.34 28.8 Mini Tower w/fax ........ 186.32 

Practical Pro Series ...........................................CALL! 


MICROCOM 
Oeskpor1e Fast ES V.34 28.8 ..................... ..... 179.94 

DeskPone 28.8P V.34 ... ........... ... .. .. ............ . 239.99 


PUREDATA 
SatisFAXtion 400, lnlernal .......................... ..... 284.38 

SatisFAXtion 400e, external ..... ........ .. .......... ... 324.89 

SatisFAXtion 200, 9600 bps Internal ............. .. 218.87 


~ 
V.34 FaxModem internal ............................ .... 142.89 

V.34 FaxModem external.. . .. .. ..188.97 

Voice FaxModem VFP 14.4VH Internal. ............ 94.32 

Voice FaxModem VFX 14.4V extemal ............ 148.30 

14.4 V.32bis w/lax inlemal ......................... . 76 .74 

14.4 V.32bis w/fax external ............... ............ .... 93.88 


M :f .iiifj;il :f .Jt);t114.1:1•iili}M 
AMERICAN POWER 


Back UPS Pro 280 Plug and Play ................... 144.42 

Back UPS Pro 420 Plug and Play .................. 238.62 

Back UPS Pro 650 Plug and Play ......... ......... 295.27 

SmartUPS 700 ... .. ........... .. ... .. .. ......... ............. 378.10 

SmartUPS 1000 ............................. ... ............... 544.35 

SmartUPS 1400 .............. ................................. 646.78 

SmartUPS 2200 . ..... ............. ........... .... ........... 1109.78 

SmartUPS 3000 ............................................. 1757 ,74 

SurgeArrest Natwor1< ......... ......... .................... 33 .25 

SurgeArrest Pro ... .................. ..... ......... .... .. ..... ...29.45 

SurgeArrest Networ1< + Phone ........................... 49.98 

Lina-A 600 ... .. ......119.09 


TRIPPLITE 

BC250. . .................................... 94 .97 

BC PERS 420 ... ..... 129.74 

BC PAO 550 ................................................... 188.16 

BC PERS 500 ................................................169.33 

BC PRO 675 .................................................... 209.71 

BC PRO 850 ............................................. ...... .284.98 

BC PRO 1050 .................................................. 319.45 

BC PAO 1400 ................................................. .405.1 O 


TRIPPLITE SMART UPS SERIES 

SMART 280 LAN ............................................. 218.30 

SMART 450 LAN ................ ............. .... ............ 273.94 

SMART 675 LAN ............................................. 313 .69 

SMART 850 LAN ..... ........ ... .. .... ................ ... .. ..389.74 

SMART 1050 LAN ........................................... 455.07 

SMART 1400 LAN ............................... ............ 528.05 

Isobar 4 OUTLET .............................................. 38.95 

Isobar 6 OUTLET .............................................. 46.38 


J3~'3'·*'1 · 1;1.f 
3Com Etherllnk 1118 combo. ..•211 .07 
Adaplec APA1460 SCS1·2 ............................... 177.42 

.lax ......................... ....... 164.73 

'8pller .................................. 103.26 
hard drive .......... ............. 346.52 
hard drive ............ . ...... 379.61 

10BT ......... .... .............. .. ... 126.13 
combo ...... .......... ......... ..... 173.77 

ax ................................ ~~-rn 


met ................................ 349.00 

.......... .. 342.81 


) .................................... 139.87 

.................... . 159.41 


................ 159.55 

.............. 169.70 


............ 287.28 


...... ...... 194.64 


........... .218.71 

........................ 419.95 


...................97.19 


Turtle Beach Audio Advanlage ... .. .............. 119.98 


~~~ ~~6~~:=~ ~~3~~. :::::::::::::::::::::: :::::::::::::::::~~~:i4 
USA Sportsler V.34 with DataVlew ................. 288.93 

Xircom Elhemet 10BT .. .. ...... ................... .. ......141 .21 

Xircom Ethemet combo .... ...... ... ....... ....... ....... . 188. 16 

Xircom Ethemet+modem 1 OBT .. .... .......... ....... 333.15 

Xircom Ethernet+modem combo ..................... 382.88 

Xircom Token Ring 1614 ............. ...... ...............424.53 


I:i i¥l W1 111¥1 ;I •l;I l 'I ¥f 
Intel OverDrive DX2150 ................................ ... 119.56 

Intel OvarDrlve OX2166 ................................... 127.34 

Intel OvarOrlve OX4175 .............. .. ............ ........ 147.31 

Intel OvarOrlve OX4/ 100. .......................189.94 

Intel OverDrlve Pentium 63MH.z ...... .............. 244.49 

Intel OverDrlve Pentium 83MHz...................... 259.83 


M4\t•l ;iMIJ:Zr) ;f.j ,J:{ 

Compaq Prol!nea 4MB ...........................CALL! 

Compaq Prolinea SMB ................. ... ............ .. ...CALL! 

Compaq Protlnea 16MB. .. ......CALL! 

HP laserJel 4P 4MB .............. ..... ............... .... CALLI 

HP LaserJet 4P 8MB ................ .... .... .. ........ ... .CALL! 

HP LaserJet 4 4MB .. ..... .... .... ....... ................... CALL! 

HP LaserJet 4 8MB .......................................... CALL! 

IBM Th!nkPad 755 8MB .. ..... .. ... .... ... ... ... .......... CALL! 

IBM ThinkPad 755 16MB ................. ................ CALL! 

NEC Versa 4MB ... ............. ........ ......... ...... CALL! 

NEC Versa 8MB ...... .. ......... ...... ... .... ..... .......... . CALL! 

NEC Versa 16MB ..................................... ....... CALL! 

Toshiba 1900-4600 4M8 ..... ..... ............ .......... ,CALLI 

Toshiba 1900-4600 8MB ............ ..................... CALL! 

Toshiba 1900-4600 16MB ............... ..... ........ .. CALL! 

Toshiba T2100, T2150 4MB ............................CALL! 

Toshiba T2 100, T2150 SMB ...................... .. ... CALL! 

Toshiba T2100, T2150 16MB ......................... . CALLI 


Free techinal support for Call for free 
I 
1 

CDW11 customers. CDW® catalog : 
- - - --~ - - ­ - - - - i 

http:Fasl�ATA2.199.88


---­-includes FREE Transparent 
---­:...--- Media Adapter 

Now for around $2,000 you can own Microtek's award-winning 36-bil ScanMaker®III. It's one of the fastest and most advanced 
single-pass color flatbeds available. In fac t, Publish magazine called the ScanMaker Ill "the flatbed to beat". This 600 x 1200 dpi scanner 
includes the full-version of Adobe Photoshop, ScanWizard"'- Microtek's powerful , new scanner controller software, and 
Microtek's DCR color calibration system. And now, Microtek includes the Transparent Media Adapter for scanning 
transparencies and negatives, and OCR software for scanning text. But we're not through yet! Purchase a Microtek ScanMaker III from 
October 1, 1995 to January 31, 1996 and you also get your choice of one of the packages below. just look for the coupon in your 
ScanMaker lll box. 

When you purchase a 

- . 

l(l"f CotMlh<' 

" 

When you purchase aScanMaker Ill 
ScanMaker Ill for Macintosh, for Windows, choose one ofthese: 
choose one ofthese: 1. NEW! Microtek PageWiz™ 

personal page scanner for PCs &Laptops 
(full version on CD-ROM) 
1. HSC Live Picture 2.0 

...or... 
...or... 2. Fractal Design Painter 4.0 

paint and image-editing software2. HSC Live Picture 
Special Edition, KPT ...or... 
Convolver, Kai's Power 3. NEW! U-Lead Media Studio Pro 2.0 
Tools (all on CO-ROM) the complete multimedia toolkit plus KPT 

Convolver and Kai's Power Tools 
... or... (all on CD-ROM) 

00 13. Fractal Design Painter 4.0 Promotional softwarebundle packaging may a ppear;,~;::~~' ' .. '• 

paint and image-editing software than the packag es depicted in this advertisement. 

TERMS & CONDITIONS: Purchasers of ScanMaker Ill for PC are limited to one bundle only from Windows versi onsof software listed. Purchasers of 
ScanMaker Ill for Mac intosh are limited to one bundle only from Macintoshversion of software listed. Windows and Ma cintosh vers ions of MICROTEK 
software arenot interchangeable. To receive promotional software bu ndle, ScanMaker Ill must be pu rchased between October 1, 1995 and Better Images Through Innovation. 
January 31, 1996, no exceptions. Software will only be fulfill ed from fully completed coupons (found in the ScanMaker Ill carton I with attached 
original sa les receipts of ScanMaker Ill purchase. If you purchased your ScanMaker Ill after October 1, 1995 and before January 31, 1996 but did not 
receive a coupon in thecarton, call Microtek at 1-800-654-4 t60. Please note: Microtek PageWiz works with Windows-based computer systems For more in formation or the loca1ionof your nearest Microtek 
only. This promotion is va lid only for ScanMaker Ill sa les in the continental United States. This is an end user promotion andis not valid for resellers. reseller, call 1-800-654-4160 or fax us at 310-297-5050. 

Publish 

II
AWA•DS ' • 4 •The following are trademarks or registered trademarks of their respective companies: Microtek, ScanMaker, OCR, ScanWizard of Microtek Lab, Inc.; Windows of Microsoft Corporation; Macintosh of Apple Computer, Inc.; Adobe Photoshop of Adobe Systems, 

Inc.; Live Picture of Live Picture Incorporated; KPT Convolver and Kai's Power Tools of HSC Software Corporation; Media Studio Pro of U·lead Systems, Inc. Painter of Fractal Design Corporation. All other trademarks or registered trademarks are the property 
oftheirr espectiveholders.Prices,specificationsandsoftwarebundlesaresubjecttochangewithoutnotice. 

Circle 105 on Inquiry Card (RESELLERS: 106). 



Sumo Graphics Giants Weigh In 

Two massive software bundles from Corel and Micrografx go 

belly-to-belly for the Windows 95 graphics-suite crown 

STANFORD DIEHL AND 
G. ARMOUR VAN HORN 

0 n the hee ls of the office-suite 
successes (and Microsoft' s ap­
parent TKO), graphics heavy­

weights Corel and Micrografx now battle 
for the Windows 95 graphics market. Both 
companies tout the obvious advantages of 
buying a graphics suite from one vendor: 
a comprehensive one-buy solution, smooth 
integration across modules, one-stop sup­
port, and a di scoun ted overall price. 

But we think the two products will at­
tract different markets . While Core lDraw 
6 wi ll appeal to current Corel shops and 
other graphi cs professionals, the Micro­
grafx ABC Graphics Suite targets the 
general businessperson ' s graph ics­
production needs by skillfully wrap­
ping the company's most popular 
graphi cs appli cati ons in a Microsoft 
Office-compatible interface. ti thread ing, and OLE 2.0. 

(above) features menu Thi s type of functionality, 
Big, Fat Graphics as well as upcoming Win­roll-ups; the ABC suite 
Also in the spirit of the office suites, dows 95 software, such as (left I sports dockable 
these bundles are huge and ungai nly. PageMaker 6, s hould let 

toolbars. Note the ABC
The basic installation of CorelDraw Windows 95 (or, better yet, 

6 takes a whopping 180 MB. The Media Manager Windows NT, whi ch can 


ABC Grap hi cs Suite fill s abo ut 85 (lower right). host both of these graphics 

MB . You can run CorelDraw from a suites) compete with the 

CD-ROM, but it still requires up to 32 MB s low, even on a 60-MHz Mac for the professional graphics market. 

of hard disk space. When we ran the Corel Pentium system. But unlike th e office-suite market , 

app li cations fro m a double-speed CD­ We also had problems installing from graphics shops have not embraced the sin­

ROM , performance was unacceptab ly so me CD-ROM drives. Information on gle-bundle philosophy. The graphics mar­


Corel's World Wide Web site blamed real­ ket has responded well to specialized niche 

mode CD-ROM drivers . Older systems products from Adobe, Macromedia, and 


WHAT'S IN THE BOX? might also experience problems with scan­ Quark. Nor does thi s marke t show any 
CORHDUW 6 MICROGRAFX ABC ners, drawi ng tablets, video cards, and oth­ signs of becoming Windows-onl y. Adobe 

GRAPHICS SUITE er hardware not spec ifically suppoited by Illustrator, PageMaker, Photoshop, and 
$695/$249 upgrade $299/$149 upgrade Windows 95 diivers. The stability of draw­ Macromedia FreeHand are clearly com­

THE APPLICATIONS ing-tablet dri vers was so poor at the re­ mitted to both Windows and Mac plat­

CorelDraw 6 Designer 6.0 lease of Windows 95 that Micrografx forms. Core l and Micrografx remain spe­
Corel PhotoPaint 6 Picture Publisher 6.0 chose not to support any pressure-sensi­ cifi c to Windows. 
Corel Presents 6 ABC FlowCharter 6.0 ti ve tablets with thi s version , even though 
Corel Multimedia Manager ABC Media Manager 6.0 earlier vers ions supported them. The Reigning Sumo Champ 
Corel Dream 3-D 6 
Corel Motion 3-D 

Instant 3-D 
SnapGraphics (16-bit) 

For all practical purposes, these suites 
need Pentium systems with 16 MB of RAM 

Corel has removed Ventura Publisher from 
the CorelDraw package but, as usual, has 

THE EXTRAS and a I -GB or larger hard drive. It' s ti me added lots of new stuff. The problem for 
25,000+ clip-art selections 20,000+ clip-art selections to bite the Wi ndows 95 resource bullet. Corel has always been integrating new 
1000+ photos 
750+ 3-D models 
1000+ fonts 

7500+ photos 
2000+ diagramming symbols 
250+ fonts 

Ifyou' ve got the hardware, though, these 
suites are significantly improved for Win­

modules into a consistent whole. The com­
pany has made strides in this area, espe­

260+ video clips 1500+ actors, props, and sounds dows 95, with judicious right-c lick menus, cially with PhotoPaint, but the overall suite 
drag-and-drop suppoit, long fi lenames, mul­ sti ll feels somewhat cobbled together. 

co111i1111ed 
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Native Transfer 

A Windows graphics suite must handle large data files and distribute them 
across multiple application modules. In the past, the challenge has been in 
transferring these large data sets without bogging down the system. OLE 2.0's 

Unifonn Data Transfer technology makes this process more efficient. 
Before OLE 2.0, applications used global memory as the medium of data 

transfer, and a Clipboard fonnat (e.g., CF_tEXT or CF_BITMAP) to describe 
the data. Different transfers (OLE 1.0, DDE, the Clipboard, or drag and drop) 
required different protocols and API functions. Under OLE 2.0, a pointer is 

transferred from the data source to the data recipient, The data object itself 
then detennines a standardized fonnat for the transfer. 

When you select a data object and drag it out of its source, the destination 
OLE container supports two data types-the Native Fonnat and the Presenta. 
tion Format-each of which might contain several additional components. The 
Native Fonnat can be almost anything. Corel applications use the Corel 
Metafile Exchange (*.CMXJ fonnat, introduced as the clip-art format with 
CorelDraw 5. The Presentation Format includes elements previously supported 

by the Windows Clipboard (Device-Dependent Bitmap, Windows Metafile, Rich 
Text, and text), along with two new formats for Windows 95: Device Indepen­
dent Bitmap and Extended Metafile. 

When a client application accepts a data object, it selects the for.mat of the 

highest quality. If the program is privy to the Native Fonnat (which is likely if 
the client and seiver are from the same vendor), there's no need to revert to a 

layer control in Core!Draw, easier to use 
by bringing more functions to the first lev­
el of a roll-up menu. But overall, the ap­
plications are hard to learn and use unless 
you' re a seasoned Core!Draw designer. 

Dedicated Corel shops should appreci­
ate the upgrade. The new applications are 
impressive, especially when it comes to 
3-D illustration. Corel Dream 3-D, a Win­
dows 95 port from RayDream Designer 
for Windows and the Mac, is a high-end 
tool fo r 3-D modeling and rendering. 

If you' re familiar with 3-D design (and 
especially if you' ve used RayDream De­
signer before), you' ll be immediately pro­
ductive with Corel Dream 3-D. Another 
new application, Corel Motion 3-D, ani­
mates your 3-D models. The Micrografx 
Instant 3-0 application generates slick text 
effects, but the ABC suite does not sup­
port 3-0 modeling. 

The new Corel Presents module sup­
ports a full range of multimedia elements, 
including sound, video, and transitional 
effects. Corel also bundles an excell ent 
screen-capture applet, a module that the 
ABC Graphics Suite needs and lacks. 

RETRIEVER HUNTS DAI 

Windows Friendly Access To UNIX Databases 

SQL-Retri ever is man's best friend 
when you want to retrieve and 
update critical business info r­
mation in UNIXdatabases from 
Windows applications, such as 
Microsoft Excel or Access. Point-ancl­
cl ickaccess to Oracle, In fo rmi x, Ingres, 
Interbase, and Sybase databases means 
no more learn ingeach vendor's propri­
etary interface. Just fas t and easy desk­
top-to-database power that works right 
out of the box with virtuallyevery 
WindowsTCP/IP product. 

' VISA --

'•ebo'.c:u•l­
••ulbo'.it-1 
'Mebo'.aanuloct 
'MiMlo'.notninal 
'Mikebo'.oideu.......... 
'-ebo'. 1IQC:k 

SQL·Retrie11er offers best-ofbreed ({Ccess lo UNlX 
da/({bt1ses, so you don 'I bt1ve lo 111ony about the 
pedigree ofproprie/{//y inle1faces. 

GET YOUR FREE UNIDIRECT CATALOG TODAY TO HUNT DOWN OVER 90 PC-TO-UNIX CONNECTIVI1Y PRODUCTS! 

1 -800-61 3- 1 683 ~,~~e~ir. 

Connects to~ WebSite: http://www.unidirect.com •fax408-461 -5055 • Unifoxfa xbock 714-453-4755 Doc#l9160 • ph 408-461-4799 •Dept. 239006 
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ABC Graphics Suite needs and lacks . 
Corel's inclusion of profess ional illus­

tration tools infuses the bundle with high­
end functionality that you simply won' t 
get from the ABC suite. But if you're look­
ing for a general-business graphics solu­
ti on, Core!Draw is overkill. 

Sumo Business Graphics 
Micrografx has pulled together a foc used 
graphics suite for the mainstream office. 
When installing the suite, you can include 
Micrografx icons on the tool bar of Micro-

CorelDraw 6 ....$695/$249 upgrade 
Corel Corp. 
Ottawa, Ontario, Canada 
(613) 728-3733 
fax: (613) 761-9176 
www.corel.com 
Circle 1140 on Inquiry Card. 

Micrografx ABC Graphics 
Suite .. . ......$299/$149 upgrade 
Micrografx 
Richardson, TX 
(214) 234-1769 
fax: (214) 994-6227 
www.micrografx.com 
Circle 1141 on Inquiry Card. 

soft Office appli cations. When 
yo u cli ck on the Micrografx 
icons from within either Word 
or Excel, you end up in an OLE 
frame, with the launched appli­
cation activated. 

Picture Publisher and Design­
er (but, sadly, not FlowCharter) 
work within the new Office Bind­
er. The Binder requires plenty 
of resources to efficiently handle 
a large set of integrated fil es, but if you've 
got a fast Pentium system, it's a conve­
nient way to manage work projects. 

Neither Corel PhotoPaint nor Micro­
grafx Picture Publisher can match the full 
functionality of Adobe Photoshop, but with 
either of these suites you get a powerful 
image edi tor. Picture Publisher shows off 
its Windows 95 architecture with a task 
window that di sp lays mul tithreading in 
action and with its support of Kodak' s 32­
bit Precision Color Management System. 
Meanwhile, Designer has moved closer to 
the professional power of CorelDraw by 
now handling up to 32,000 layers, match­
ing CorelDraw ' s placement precision of 

THE COREL UTILITIES 

WHAT THEY ARE WHAT THEY DO 

CorelDepth Create 3-D logos 

Corel Script Editor Develop add-ons with OLE scripting language 

Corel Script Dialog Editor Create dialog boxes for Script Editor 

CorelMemo Attach notes to drawings and documents 

Corel Font Master Manage TrueType and Adobe fonts 

Corel OCR-Trace Convert raster images to vector/OCR 
Corel Capture Capture alt or custom areas of screen 
Corel Presents Runtime Player Display distributable presentations 

l micron, and making Encapsulated Post­
Script (EPS) its native format. 

The Suite Choice 
CorelDraw 6 has more-powerful applica­
tions for the graphics professional. But if 
you want an easy-to-use set of graphi cs 
tools for the office (and Office) user, the 
ABC Graphics Suite is the better choice. • 

Stanford Diehl is director of BYTE product 
reviews. G. Armour Van. Horn is an artist 
and graphics consultant based on Whidbey 
Island, Washington. You can reach them on 
the lntemet or B!X at sdiehl@bix.com and 
vanhorn @bix.com, respectively. 
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Self-Serve Information 


DAVID ESSEX AND STEVEN J. 
VAUGHAN·NICHOLS 

I ' II fax it right over," you say, and thus 
begins a solid 20 minutes of wasted 
time: Find the document, stand in the 

fax line, dial the wrong fax number, fi nd 
the right one, stand in the li ne again, send 
the fax , go back to your desk, and take the 
inevitable call : "Could you fax that again? 
Our machine ate the last page." 

There is a better way . It 's called fax on 
demand (FOD), and it applies to a number 
of new products that enable ca ll ers to re­
quest faxes directly fro m your fax server. 
No matter what your business, if you get a 
lot of calls requesting ptinted information, 
you should consider FOD. 

FOD systems deliver documents stored 
in a dedicated repository (and , occasion­
all y, corporate data th at isn ' t normally 
stored in faxab le formats , such as PCX 
and TIFF) . Callers can dial in from their 
fax machine's handset and get documents 
returned duting the same cal l, saving phone 
costs for the sender. More typically , they 
choose documents and en ter the fax num­
ber using a Touch-Tone phone. The FOD 
system then transmits the requested docu­
ments on a separate line. 

FOD systems for in-house use are of­
ten so ld in turnkey form, with preconfig­
ured voice and fax boards already installed 
in a computer. You can also put one to­
gether using Visual Basic-like develop­
ment toolkits. We looked at DOS-/Win­
dows-based software that is also available 
in kit form (i.e., the softwa re vendor also 
sell s voice and fax boards). 

FOD Facts 
Conceptually, FOD systems are simple. The 
voice board receives DTMF tones gener­
ated by the caller's handset and passes them 
to the FOD software, which reads and plays 
back the appropriate voice messages stored 
on th e PC's hard drive . (None of the re­
viewed programs accepts pul ses from ro­
taiy dialers.) When the cal ler identifies a spe­
cific document, the FOD software loads it 
and sends it to the fax boai·d for transmission. 
The fax board then transmits the document 
to the phone number specified by the caller. 

To put the four FOD systems we tested 

Fax-on-demand delivers Touch-Tone access to timely news and data. 

Long-term, it can save labor and marketing costs. 

What's on the Menu? 

"To select 
documents ... " 

'_ [I =i 
Document! Do cument 2 Document 3 Document4 
description I description description description 

l 

" Please enter your fax number now... " 

Fax-on-demand programs use printed 
flowcharts to explain voice-menu trees, but, 
disappointingly, they don't provide 
programmable, on-screen versions. The chart 
above shows the tree programmed on all four 
FOD products during testing. 

on equal foot ing, we ran all our tests on 
an IBM PS/I 57C, a 33-/66-MHz 486DX2 
system with 700 MB of di sk space and 16 
MB of RAM. The machine was equipped 
with a one-line Dialogic D/41 D voice card 
and a one- line GammaLink GammaFax 
CPi/l 00 fax cai·d (Ibex Technologies' Facts­
Line required a second Dialogic board). 
Two outgoing fax lines is a more typical 
setup, but little is gained by testing the sec­
ond line, since the relevant queuing issues 
ex ist on a one- line system. 

To flood the sys tem with req uests, we 
made three call s in rapid succession, re­
questing two one-page documents during 
each call. We measured fax-throughput 
times for each pair of document transmis­
sions and then averaged the results. We sent 
all faxes to the same machine, a Ricoh RF 
860. VP Express was slightly faster than the 
other programs at transmitting faxes held 
in a queue, but the difference in performai1ce 
among these solutions was negligible. 

All four programs have some features in 
common . For starters, each is best run on 
a ded icated machine. Even in these days 
of gigabyte-capacity drives, disk-space re­
quirements alone make putting FOD soft-

Initial greeting 

"For a faxed 
"To transfer catalog of 
to anotheravai lable 

line..." documents .. . " 

Reblm to a 
previous 

Analog menu 
line or 
PBX 

wai·e on a user's PC unrealistic. Also, FOO 
software doesn ' t get along well with oth­
er programs. Almost all these programs 
specifically discourage the use of memory 
management software, and with good rea­
son: They don ' t work well-if at all­
with a memory manager loaded. 

None of these programs is easy to in­
stall. Be ready to spend at least two days 
shaking out all the software confl icts and 
putting together a decent voice-menu tree. 
Once our installation wars were over with, 
though, each program performed well. AU 
worked with the basic file formats typi­
call y used in fax ing-PCX, TIFF, and 
ASCII-without any troubl e. Each also 
proved reliable in the face of disconnec­
tions and other failures. 

Copia lnternational's FaxFacts 
All these programs were troublesome to 
install , but Copia International's FaxFacts 
5.0, which requires you to make directories 
in DOS and manually invoke the installa­
tion routine for each program disk, took 
the installation-complexity prize. Once in 
place, however, this MS-DOS program 
worked well. cominued 
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Fax Facts comes with a Windows inter­
face, but it limits you to printing and view­
ing faxes and playing back voice messages. 
All the real action happens from the pro­
gram 's MS-DOS inte1face. 

In our tests, we found FaxFacts to be a 
solid, reliable pe1former. For example, you 
can call from one phone and have Fax­
Facts send a document while you're still on 
the line. Still , if you want to make signif­
icant changes to your setup, such as add­
ing new menu items, you need to bring 
the program down. 

FaxFacts also does a decent job of track­
ing its work, saving daily data into dBase 
DEF-compatible files. However, to gen­
erate the best reports, you might need to 
buy a dBase-compatibl e report writer. We 
found FaxFacts' reporting module to be 
insufficiently detailed for se1ious data 
tracking. 

The program supports broadcas t 
faxes using ASCII mail-merge li sts. 
While it would be better if FaxFacts 
could work directly with data from a 
personal informati on manager (PIM), 
this is sti ll a handy feature. Particu­
larly noteworthy is the fact that it can 
fax directly from an ASCII file. 

FaxFacts requires re lati ve ly few 
system resources , as FOD programs 
go . You can run it on as litt le as a 
386SX, but we don't recommend us­
ing the computer fo r anything e lse. 

Ibex's Factsline for Windows 
Ibex T echnologies' FactsLine for 
Windows 2.0 is by far the simplest of 
these four programs to install. Unlike 
the others, it uses a standard Windows 
installation routine. The Windows in­
terface makes it far easier to configure 
th an the other progra ms, which re­
quire you to fi ght your way through 
scripting languages to call data from 
a database or to change the menu 
tree. With FactsLine, these jobs are 
a breeze. You can automatically turn 
off menu items leading to old docu­
ments, and FactsLine lets you recon­
figure the system, and even update the 
voice-menu tree and documents, while 
you ' re on-line. 

As you might expect, FactsLine, with 
its dBase databases and Windows in­
terface, comes with a variety of easily 
accessible reports. These reports can 
be displayed on-screen, printed, or 
(which we were amused to find) faxed. 

But all this comes at the cost of sys­
tem resources. You won't want to run 
FactsLine on anything less than a 33­
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MHz 486DX with 8 MB of RAM. More of 
both , as always, would be better. 

When all is said and done, though, Facts­
Line is the best of the group. It costs more­
in additi on to its hefti er system require­
ments, it uses a minimum of tw o voice 
boards-but you ' II find its ease ofu se, fl ex­
ibility, and reporting power to be worth the 
extra expense. Highly recommended. 

Nuntius's CommandFax 
Nuntius's CommandFax 3.5 handles all 
the usual FOD jobs (e.g., sending requested 
faxes on the same call or via a return call ) 
with aplomb. That's a good thing, because 
getting CommandFax to that point can be 
a pain. While there should be a Windows 
version of CommandFax out by the time 
you read thi s, the DOS version we tested 

will have you manually tweaking config­
uration files before you're done. 

CommandFax is also the most demand­
ing of these four programs when it comes 
to system resources. For example, it won't 
work well with any expanded-memory man­
ager (according to the documentation), but 
it requires at least I MB ofexpanded mem­
ory . For people with old LIM expanded­
memory boards, that's fine, but others will 
be left in a quandary . 

CommandFax ' s reporting tools are non­
ex istent. While the program keeps copi­
ous logs in dBase fo rm at with FoxPro­
compatible indexes , you' ll need another 
program to make sense of the data. 

That said, C01nmandFax has a pair of 
shining virtues that may make it the best 
choice for some users. Unlike the other 

FOD FEATURES COMPARED 
------------~~~~~~~~~~~~~~~~~~~--,.,..~~~~ 

COMMAND FAX FACTSLINE FAXFACTS VP EXPRESS 

FAX ON DEMAND 
Single-call operation 
Callback (two-call) operation 
Caller-selectable one- or two-call 
Area-code or phone-number lockout 
Password /PIN security 
Voice mail 
Auto-redial on busy 
Auto-redial on failure 
Accepts input fromrotary-dial pulses 
Optional speech recognition 
Supports credit-card billing 
Support audiotex (text-to-speech) 
Supports mailboxes 

VOICE 
Major voice boards supported 
Maximum number of lines per CPU 
Caller can transfer out to PBX system 
Allows direct access to databases 
Supports alphabetical input 

FAX 
Major fax boards supported 

Maximumnumber of lines per CPU 
Supports binary file transfer (BFT) 
Networks supported 

Supports faxed-in requests 

• 
• 
• 
• 
• 

•
•• 
o 

• 
0 

0 
0 

Dialogic, Pika, Rhetorex 
24 

• 
0 

• 
Brooktrout, GammaFax, 
PureData Satisfaxtion 
24 

• 
All 

0 

0 0 0 

0 0• 
0 	 0• 
0 0 0 

Dialogic, Rhetorex Dialogic, Rhetorex Dialogic, Rhetorex 
30 24 16 

0 0 	 0 

0 

GammaFax Brooktrout, GammaFax, GammaFax, Pure-
Hayes JT-Fax Data Satisfaxtion 

30 24 10 

• 0 0 

NetWare, All All 
NT Server 
0 0 0 

DOCUMENT PREPARATION 
File formats supported PCX, TIFF, PCX, TIFF, PC X, TIFF, ASCII , PCX, TIFF, 

ASCII, DCX ASCII , DCX DCX, Postscript ASCII , DCX 
Includes image editor 0 0 0 0 

GENERAL FEATURES 
Real-time call monitoring 
Maintains call log 
OSes supported 

Minimum CPU 
Minimum RAM (MB) 
Minimum hard disk (MB) 

•• 
DOS, Windows 3.1 

386DX 
4 
20 

•
• 
DOS, Windows 

•• 
DOS, Windows 

•• 
DOS , Windows 3. 1, 

3. 1, NT 3.1 , NT Windows 95 
386DX/33 386SX 486DX2/33 

4 4 
40 1 15 

e =yes; 0 = no; features not integral to the basic package are marked with a 0 . 





rnatJIM1t1 Self-Serve Information 

CommandFax 3.5 .............. .$800 
(per line, up to four lines; 
$400 per multiline port thereafter) 

Nuntius Corp. 

St. Louis, MO 

(314) 968-1009 
fax: (314) 968-3163 
fax on demand: (314) 776-7076 
Circle 1092 on Inquiry Card. 

Factsline for Windows 2.0 ...$4790 and up 
Ibex Technologies , Inc. 
El Dorado Hills , CA 
(800) 289-9998 
(916) 939-8888 
fax: (916) 939-8899 
fax on demand: (916) 939-8875 
Circle 1093 on Inquiry Card. 

FaxFacts 5.0 . ... . ... .. .. . . . . ..$3800 
(two lines each for fax and voice) 
Copia International, Ltd. 
Wheaton . IL 

programs, CommandFax can use network 
fax servers for its outgoing faxes (Tele­
phone Response Technology has a higher­
end product that does this, too), and LAN 
users can send out faxes via the program's 
fax card. CommandFax manages thi s re­
markable feat by using Inte l and DCA 
Communications' Communicating Appli­
cation Specification (CAS). This additional 
capacity makes CommandFax an idea l 
choice for any office that needs to send 
ready-made and impromptu faxes alike to 
a large number of customers. 

(800) 689-8898 
(708) 682-8898 

fax: (708) 665-9841 

fax on demand: (708) 924-3030 

Circle 1094 on Inquiry Card. 


VP Express 1.1 .... ..$1295 (introductory) 

(eight lines voice; 10 lines fax) 

Telephone Response Technologies , Inc. 

Roseville , CA 

(800) 878-3947 

(916) 784-7777 

fax: (916) 784-7781 

fax on demand: (916) 784-7004 

trtsa les@trt.com 

http: / /www.trt.com 

Circle 1095 on Inquiry Card. 


Dialogic 

Parsippany, NJ 

(201) 993-3000 

fax: (201) 993-3093 

Circle 1096 on Inquiry Card. 


Telephone Response Technologies' 
VP Express 
VP Express (VPX ) 1.1 is a good middle­
of-the-road product. While it doesn' t have 
all the virtues of FactsLine, in our testing 
it was marginally the fastest at handling 
an overload of fax calls. VPX is also straight­
forward to install and maintain-if you 
can keep an eye on it. While the program 
has the simplest Windows interface of the 
group, some of its setup query boxes aren' t 
what they appear to be. The menus don ' t 
specify what will happen when you try 

certain buttons and other me.nu choices. 
Although the manual says you need a 

75-MHz or faster computer for decent per­
formance, we found that VPX actually ran 
better than its competition on our suppos­
edly suboptimal 33-/66-MHz 486DX2 sys­
tem. VPX is also very flexible at handling 
incoming lines. While CommandFax and 
FaxFacts might have you negotiating ar­
cane commands for each line, VPX has 
one easy-to-use window display that makes 
managing separate lines simple. 

Unlike the other programs, VPX can be 
expanded into separate fax and voice-mail 
systems. While full-featured voice mail is 
separately priced ($395), small offices look­
ing for a catch-all solution might prefer 
VPX over the other programs. 

VPX also has adequate reporting capa­
bilities. But if you want to work over the 
numbers to see what your customers are up 
to, you need separate DBMS or reporting 
software. All told, we still prefer Ibex 's 
FactsLine for its fast installation and su­
perior ease of use. • 

David Essex is a BYTE technical editor. Ste­
ven J. Vaughan-Nichols is a freelance writer 
and consultant. You can reach them on the 
Internet or BIX at dessex@bix.com and .1jvn 
@access.digex.net, respecti vely. 

The Challenge of Telephony Integration application requests a particular set of features (e.g., a text-to­

The great challenge of computer telephony integration (CTI) is speech component and a fax line), SCSA creates a group of 

to combine computer-based media technologies (e.g., voice, fax, resources that can service the request. 

and speech recognition) with a wide range of often-proprietary Such a group can contain one or many physical resources. 

telephony equipment (e.g., telephones and switches). Signal SCSA manages the resources for the application, in effect pool­

Computing System Architecture (SCSA), a standard that's sup­ ing a diverse set of physical devices into a single, customized 

ported by a wide range of CTI vendors, defines a modular archi­ system. Once a call or other application event is over, the func­

tecture for seamlessly integrating computer-based applications tional group is destroyed and the physical resources become 

with diverse telephony hardware. immediately available to other applications. 

SCSA includes both a software and a hardware specification. Simple fax-on-demand solutions, such as those reviewed here, 

The SCSA Telephony Application Object (TAO) Framework and the don't require the rich functionality enabled by SCSA. But vendors 

SCSA Hardware Model are independent. The TAO works over a such as Copia and Telephone Response Technologies rely on 

variety of hardware models, including proprietary devices, by SCSA to integrate 

implementing a switch-fabric controller. This controller, specific higher-end resources 

to the underlying hardware, receives resource requests from TAO (e.g., speech recogni­

and translates the request to the specific hardware interface. tion or conferencing) 

The Service Provider Interface ISPI) sits on top of the hard­ and to negotiate com­

ware-specific switch-fabric controllers, providing developers with plex switching across 

a consistent interface to different vendors' hardware devices and multiple lines. 

software components. The SPI enables different hardware and The final result: a 

software computer-telephony modules to interoperate seamlessly. portable, cross-plat-

The application worries only about the abstract telephony fea- form, hardware-inde­

tures it needs from the system, instead of the specific hardware pendent architecture 

devices that support those features. This design delivers re- for CTI. 

source and location independence to the application. When an -Stanford Diehl 
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System services I Technology 
APls (resource) APls 

SCSA message protocol 

Core system services 

Service provider interfaces (SPlsJ 

SCSA Architecture 
( Local or remote applications ) 

t 
SCSA switch 

fabric controller 
SCSA 

hardware model 

Proprietary 
switch fabric conlroUer 

Proprietary 
hardware platfonn 

The SPI provides a consistent interface 
between telephony hardware and software. 

http:access.digex.net
mailto:dessex@bix.com
http:www.trt.com
mailto:trtsales@trt.com


3-D Without RISC 
lntergraph's TDZ-400 puts two Pentium Pros 

to work speeding 3-D graphics 

DAVE ROWELL 

I n 1994, Intergraph ga mbl ed th at it 
co uld abandon RISC for mu ltipro­
cessor Intel boxes and still get 3-0­

workstation pe1formance. Now comes the 
payoff with the Penti um Pro. Inte l's new 
chip deli vers RISC-level performance and 
x86 compatibi li ty , too. 

The l50-MHz Pentium Pro is fast ; our 
BYTE mark CPU test (32-bit code) shows 
its integer performance is 2. 1 times that 
of a 90-MHz Pentium, and its fl oatin g­
point performance is 2.6 times fas ter. The 
200-MHz Penti um Pro, announced after 

Texture Details 

Texture mapping adds realism to 

3-D displays by draping 2-D pat­

terns, such as wood grain or a 

Landsat image, over 3-D surfaces. 

Ideally, it adjusts the patterns for 

perspective and surface shading. 

More capable workstations keep 

texture maps readily available in 

dedicated memory within the graph· 

ics subsystem. Texture mapping can 

then move quickly into a rendered 

image without bogging down the 

host system. Several of lntergraph's 

GLZ graphics cards, for example, 

store 8 or 32 MB of texture data 

and pipe it to the image midway 

through the rendering process via a 

64-bit, 256-MBps graphics bus. 

Though fast, dedicated texture 

memory is costly and limits image 

size for some applications. Storing 

texture data in system memory ex­

tends texture storage. Using OpenGL 

texture-object extensions, Inter· 

graph's texture-processing hard­

ware can store large texture maps in 

system memory and use the dedicat­

ed texture memory as a cache, mov­

ing data between the two areas over 

the relatively fast Peripheral Compo­

nent Interconnect (PCI) bus. 

we completed these tests, should be as 
fast-or faster than-any RISC chip 
except Digital Equipment ' s 2 11 64 Al ­
pha. Intergraph plans to ship a 200-MHz 
version of its TDZ workstation before 
1996, with prices $2500 higher per CPU 
than the 150-MHz models. 

We tested the first Pentium Pro 
system, a $24, 195 Intergraph TDZ­
400 w ith two 150-MHz Pentium 
Pro CPUs, 64 MB of RAM, a 2-GB 
SCSI hard drive, and a 2 1-i nch monitor. 
The systems come wi th Windows NT 3.51 , 
a PCI-bus GLZ graphi cs card , built-in 
Ethernet, PC Card slots, a quad-speed CD­
RO M drive, and a keyboard with micro­
phone and stereo speakers. The TDZ-300 
has a single Pentiu m Pro , the TDZ-400 
has two, and the deskside TDZ-600 has 
four. The new models carry slightly high­
er prices than the old Pentium line (around 
$ J 000 more for comparable TDZ confi g­
urations with 150-MHz Pentium Pros). 

Our test configuration used lntergraph ' s 
newest 3-D card , the GLZ IT-a GLZI 
acce le rator with an added tex ture-pro­
cess ing board. ln add ition to J 2 MB of 
video RAM (for double-buffered, 11 52­
by 864-pixel graphics with 24-bit z-buffer­
ing), the card has 8 MB of memory fo r 
storing texture maps. lt has the same $8000 
price as the 24-MB GLZ2 we tested in the 
TDZ-40 (see "3-D Graphics Go Zoom," 
September BYTE ). All GLZ cards sup­
port the OpenGL 3-D API under NT. 

Exceeds Expectations 
We were surprised by just how much the 
Pentium Pro boosted the TDZ-400's 3-D 
graphi cs performance. The TDZ-400 ran 
the OpenGL Performance Characteriza­
tion Committee 's Viewperf 3.0 test 2.5 to 
13 times faster than the TDZ-40 with two 
100-MHz Pentiums and ran the rendering 
tests with Bentley Systems' MicroStation 
three to four times faster (not show n). 

Based on the BYTEmark tests, the float­
ing-point speed difference between a I 00­
MHz Pentium and a 150-MHz Pentium 
Pro is 134 percent (2.3 times) , while the 
GLZ1T' s texture processing provides only 
a 15 percent boost (based on Intergraph's 
tests). Intergraph attributes the gain to the 
Pentium Pro ' s fl oating-po int speed, bet-

Hardware l:U~1!~1ti 


ter memory architecture (i.e., interleaving, 
an integrated L2 cache, and a more efficent 
CPU bus), and improved OpenGL drivers 
for its GLZ cards. lntergraph 's Mogle, a 
multithread ing OpenGL driver for the Mi­
croStation , provided a 5 percent to 50 per­
cent performance boost by putting both 
processors into play. 

All results are at 1024 by 768 
resolution with 24-bit color depth. 

40 

~ 
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en 
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en """ 
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~Worse Frames per second Better .... 

With two 150-MHz Pentium Pros, the TDZ-400 easily 
bests a TDZ-40. Viewperf 3.0 is a single-threaded test 
of overall 3·D graphics perfonnance: CPU, memory 
subsystem, and graphics subsystem, but not disk 1/0. 

Intergraph cast its lot with promising 
standards: x86 compatibility, PCI, Win ­
dows NT, and OpenGL. For 3-D visual 
computing appli cati ons like mechanical 
CAD, it ' s a winning combination.• 

Dave Rowell is a BYTE technical editor. You 
can contact him. 011 the Intern et or BIX at 
drowell@bix.co111. 

TDZ-400 . . . . ..........$24,195 
(two 150-MHz Pentium Pros, 64 MB of 
RAM, GLZlT 3-0 graphics card , 2-GB hard 
drive , 21-inch monitor) 
Intergraph Computer Systems 
Huntsville, AL 
(800) 763-0242 
(205) 730-5441 
http://www. intergraph.com 
Circle 1139 on Inquiry Card. 
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iscover the Source 
lntegrix 

SPARC®Compatible solutions to maximize 

lntegrix SPARC Based Workstations and Servers 

SWS20E fSWS20 Systems Entry Leverswss HA10o0 Hi - Availability Server 

This true multi-processing platform 
supports up to lour advanced processors, 
SuperSPARC® or HyperSPARC®, and 
lour SBus slots.An ideal system !or the 

most intensiveapplications. 

SWS20E SWS20 Features 
• SuperSPARC orHyper SPARCprocessors 

• Four SBusslots 

•Two MBusslots 

• Hard disks,CD-ROM &Ooppy all internal 

• 512MB of memory 

*lSDNinterlace (SWS20E) 

• t6-bi1 audioon board (SIVS20) 

• 24-bil true colorSXgraphics(SWS20) 

The lntegrixSWS5 delivers low-cost 
and high-pertormance MicroSPARC II 
architecture.Powertul leatures built-in like 
24-bil AFX graphics and live SBUS slots. 

Plus, its easily upgradable. 

SWSS Features 
1 MicroSPARCII architecture 

• FiveSBusslois 

• 24-bil AFX graphics sup pon 

*Harddisks, CD-Rom&Ooppyall internal 

• Up to 256 MB of memory 

' 16-bilandio 

• Oneyearwarrantyonall ln1egrix 

manu fac turedproducts 

OEMs and VA Rs · expand 
your horizons with lntegrix 
peripherals, base systems 
and graphics cards. 

Customized HA1OOOs deliver unparalleled value !or 
optimum expansion possibilities. Compact size and 
low cost make ii ideal !or integration into database 
applications and telecom environments. 

Hot swappable llexibilily and !ail sale dependability 
maintain high data integrity. 

HA1000 Features 
• Completesystemredundancy and modularity 

• Supponsquad CPUconrigura1 ions 

*Ross and Sunmodulessupponed 
• Up10 19 SBusslots 

• JOdrivebays forstorage 

•Two redundant uni versal450\V powersupplies 

*19"rack mourn assemblyavailable 

llf 

integrix 

Corporate Headquarters 
1200 Lawrence Drive, Suite 150 
Newbury Park, California 91320 
Tel : 800-300-8288 / 805-375-1055 
Fax: 805-375-2799 
Email : sales@integrix.com 
http: //www.integrix.com 

Asia 
Beijing, P.R.China 
Tel : 8610-253-5305 
Fax: 8610-253-5306 
Seoul, Korea 
Tel : 822-515-5303 
Fax: 822-515-5302 

© 1995 lntegrix . Inc. lntegrix and the lntegrix logo are registered trademarks and 1GS, SEC, SGX, TGX, SWS and SSC are trademarks ol lntegrix. Inc. AUother trademarks mentioned are the property of their respective 
companies. Manutaclured in USA. lnterna!ionally supported. 

Circle 70 on Inquiry Card. 

http:www.integrix.com
mailto:sales@integrix.com


Ultrafast UltraSparcs 

With an innovative crossbar and multimedia architecture, the first 

64-bit UltraSparc workstations thrust the spotlight back on Sun 

BEN SMITH 

S un's highly anticipated 64-bit 
UltraSparc processor has airived 
in two new high-performance 

workstations: the Ultra I Model 140 and 
Ultra I Creator3D Model l 70E. The stakes 
are high for a company that has lost sig­
nificant ground in the workstation mai·ket 
to sexy systems from Hewlett-Packard and 
Silicon Graphics, Inc. (SGI). But with the 
Ultra's innovative packet-switched cross­
bar and specialized Visual Instruction Set 
(VIS), Sun has a strong hand to play. Al­
though its benchmark numbers are no­
where near those of a Digital Equipment 
Alpha running Microsoft NT, the 170E 
easily outperforms everything else that 
runs the Solai·is OS on a si ngle processor. 

For this rev iew, we tested the Ultra I 
Model l 70E, the higher-end, 167-MHz 
system with 64 MB of RAM standard. The 
less elaborate Model 140 hosts a 143-MHz 
UltraSparc processor and includes a stan­
dard 32 MB of RAM (see the table "Sun 
Specifications" at right for a Li st of standai·d 
features for both models). 

Both systems are enclosed in the same 
compact chassis, about the size of a deep­
dish pizza box (16 by 17 by 4 inches), and 
both models support two RS-423/RS-232 
connectors, a parallel port, a CD-ROM 
drive, and a 3J.i-inch floppy drive. Sun had 
not finalized pricing at press time, but the 
Model I 70E will li st for under $30,000; 
the Model 140 will come in under $20,000. 

By the Numbers 
According to our benchmark testing, the 
167-MHz Ultra 170E performs at roughly 

FEATURES OF THE ULTRA I 
• 64-bit address pointers 

• Specialized Visual Instruction Set 

• Branch prediction 

• Four-way superscalar design with nine execution units 

• 16-Kb data cache;16-Kb instruction cache 

• Integrated second-level cache controller 

• 128 data lines to packet-switched crossbar 

• 3.3-V operation 

1.8 times the speed of a 90­
MHz Pentium. But because 
the BYTEmark test suite 
does not take advantage of 
the UltraSparc ' s speciali zed 
instruction set, the bench­
mark results do not tell the 
whole story. And you real­
ly need a shared-memory 
multiprocesso r system to 
fully appreciate the new Ul­
traSparc Port Architecture 
(UPA), a distributed-arbi­
tration multimaster crossbar 
(see the Technology Focus 
box for details). 

When we ran real-world 
applications-applying spe­
c ia l-effect fi lters to large 
graphics images, render­
ing complex texture maps, 
and displaying high-motion 
MPEG video clips-the per­
formance advantages of the 
U ltraSparc arch itecure be­
came obvio us. The 64-bit 
VIS vers ions of these kinds 
of graphics and video appli­
cations wi ll realize another 
order-of-magnitude boost in 
performance. Even without 
software recompilation, the 
Ultra I delivers an extremely 
fast platform for graphics ap­
plications. 

UltraGraphics 
The UltraSparc processor in­
cludes a set of dedicated sin-

Sun's Ultra I Creator3D 

Model 170E (top) with its 

64-bit UltraSparc (inset) 

Sun Specifications 
Model 140 

143-MHz UltraSparc 

32-MB RAM 

1 ·GB hard drive 

17-inch color monitor 

1 O·Mbps Ethernet 

1 O·MBps SCSI 

Three Sbus expansion slots 

TurboGX graphics 

Less than $20,000 

gle-cycle instructions to enhance perfor­
mance. VIS dramatically cuts the number 
of clock cycles required fo r graphical and 
video operations. 

For example, VIS includes an arny op­
eration for sli ci ng 3-D volumetric data. 
This operation, accomplished with a single 
UltraSparc instruction, typically requires 
24 instructions, according to Sun. Other 
specialized one-cycle instructions support 
such operations as conversion instructions 
for packing and ex panding pixel data, 
arithmetic instructions for manipulating 
large graphi cs images, and fixed-point 
compar·e instructions for examining the z-

Model 170E 

167-MHz UltraSparc 

64-MB RAM 

2·GB hard drive 

20-inch color monitor 

1O· and 100-Mbps Ethernet 

20-MBps fast and wide SCSI 

Two Sbus expansion slots 

UltraSparc graphics 

Less than $30,000 

buffer during 3-D rendering. 
The UltraSpar·c uses two sets of registers 

to process graphical commands: The in­
teger registers crunch address calculations 
for the image data, while the floating-point 
registers handle manipulation of the im­
age data. This division of labor deploys 
the maximum number of registers and aug­
ments instruction parallelism. 

The UltraSparc also supports a wide 
range of video-compression algorithms, 
including H.261 (the standard compres­
sion algorithm for H.320 videoconferenc­
ing) , MPEG-1 and MPEG-2, and JPEG. 
Again, the UltraSparc supports specific 
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• Integer index 

• Floating-point index 
(90-MHz Pen lium=1 ) 

l:UfJl!1ti Ultrafast UltraSparcs 

The UPA Difference . -' 

The Crossbar: An End to Interrupts 

The Ultra uses a packet-switched crossbar instead of the more 

traditional interrupt-driven bus. This design cross-connects 

many different subordinate buses of varying widths and speeds. 

Conceptually, it's a multiplexed bus (i.e., multiple data trans· 

fers occur simultaneously). In an interrupt- or control-line bus, 

only two devices can communicate in one direction at one time. 

All other devices or subordinate buses must wait until the bus Number of processors Bandwidth per processor=bus width x system MHz 

Bus interconnect 
Serial: one at a time 

Switch interconnect 
Parallel : all at once 

Bandwidth per processor=bus width x system MHz 

Increasing the 
bus width 
causes more 
data to transfer 
each system 
clock. 

Increasing th e 
MHz causes 
more data 
transfers per 
second. ,• 

The 64-byte cache size determines the size of the packets (the basic element of transfer data). A 128-bit-wide subordi· 

nate bus will not degrade to four fetches of 32 bits each just because the subordinate bus at the other end of the switch is 

only 32 bits wide. The 32-bit circuit may take four clock cycles to load its data, but the 128-bit circuit still consumes the 

data in a single clock. 

While the smaller data path is loading (or unloading), the wider channel can service other transfers. For that matter, oth· 

er subsystems can carry on communications even while data is moving between the first two. The packet-switched cross­

bar solves the problem of bus contention as well as the inefficiencies of connecting at varying data widths and speeds. 

fun ctions for motion estimation, the most trail ers, co mbin ed with VI S operati ons pi led and linked fo r the Ultra architecture. 
common operation used fo r video co m­ and UPA data transfers, genera te the kind But all your UltraSp<U'c-based systems wi ll 
pression. The res ult is ou tstand in g fu ll ­ of 3-D effects that yo u would expect to benefit once yo u' ve made that initi al in­
moti on, full-screen video playback without see onl y on hi gh-end 3-D board s, such as vestment. With workstations that support 
any ex tern al video-accelerati on hardware the SGI Reali ty Engine. We created smooth dedicated 3-D processors, you have to bud­
(see the tab le "Features of the Ultra l" fo r fly-thro ughs of complex 3-D objects with get fo r that spec ial ized 3-D hard ware each 
more of the processor's features). Gouraud shading, lighting, depth cuei ng, time you inves t in a new system. 

The Ultra graphi cs board does not have and even texture mapping. 
spec ial-purpose 3-D graphi cs engines, such Of course, your appli cati ons can't tap Long Life and Good Fortune 
as you wou ld find in SGI systems. But the the Ultra ' s graphi cs enhancements unti I With regard to raw number crunching, Ul­
24-bit RAMDAC and fram e-b uffe r con- the specific 3-D modeling libraries are com­ tras may not be peers to Alphas. But when 

eva lu ated as graphics workstations rath­
er than as compute servers, these systems 

Raw Performance: The VIS-less Ultra I have no peer in pri ce/perfo rmance. 
With appli cati ons that take advantage

<Ill Worse BYTEmark Tests - Better .,.. of the VIS instructi ons, such as CAD and.. - - - - - ­

Sun Ultra I Creator30 Photoshop, the Sun Ultra I Creator3D 
Model l 70E performs well above any oth­
er single-processor workstat ion currently 

c161-MHz UltraSparc)Model 110E 'l••••••ll• r-­
IBM Personal Computer Power ' I 

available.• 
Series 850 (PowerPC 604/133) ···········••lliii 

Ben Smith is a Uni.r and IP networking con­
sulrnnt with the .firm Ronin House in Peter­
borough, New Hampshire. He can be con­
tacted on the Internet at ben@ronin. com. 

Sun Ultra I Model 140 ..... less than $20,000 
Sun Ultra I Creator3D 

- Model 170E .. ...... .. .......... less than $30,000 
Index 

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 

Sun Microsystems Computer Co. 


Sun's Ultra I Model 170 lags behind the PowerPC, and far behind the 266-MHz Alpha, but the BYTEmark test 
 Mountain View, CA 
(415) 960-1300suite does not tap the Ultra's most compelling performance technologies: the Visual Instruction Set (VISJ and 
fax : (415) 969-9131 
Circle 1044 on tnqulry Card. 

the packet-switched crossbar bus. 

controller handles their requests. This design works well for sin­

gle processors and single-tasking (or cooperative multitasking) ~ Memorybanks 
[B Subsystem processors 

OSes, but it does not work well for multiprocessor systems with [QJ Graphics data 

intelligent subordinate systems. ~ Input/output 

The packet-switched crossbar passes data from subsystem to 

subsystem via 18 small chips located near the memory bus on 

the motherboard. Each connection to the crossbar supports its 

own buffering and can handle different subordinate bus speeds and widths. 

processors 
causes ~>"er· 

11rocessor 
bandwidth to 
decrease. 
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Best Low-CostPrinter on the LAN 

HP's new Laser.Jet SSi MX will be the printer of choice 

for large workgroups 

DAVE ROWELL 

N etwork printers at the low end 
of the price range are getting 
fas ter. Case in point: Hewlett­

Packard 's new LaserJet 5S i MX. It 's fas t, 
and it comes with some great features fo r 
printing on the LAN. The 5Si MX' s print­
engine speed is 24 pages per minute (ppm). 
Its predecessor, the 4Si MX, has a I 7-ppm 
engine. The 5Si MX holds 1100 sheets of 
paper, can handle 11- by 17-inch paper, 
and comes with bidirectional management 
software. This software supports real-time 

NEW AND IMPROVED 

The LaserJet 5Si MX beats the 4Si MX in every 

way. We derived scores using NSTL test and eval­

uation methodology. Qual ity, features , and usabil­

ity scores are scaled to a perfect 10. 


HP LASERJET SSI MX HP LASERJET 4SI MX 

Price as tested $4899 $5299 
Pages per minute (PCL) 12.5 10.7 
PPM (PoslScripl) 9.7 9.4 
CPU speed (MHz) 40 25 
Engine speed (ppm) 24 17 
Quality score 7.9 
Features score 7.8 7.1 
Usability score 8.6 8.3 

LaserJet SSi MX.. . . $4899 
Hewlett-Packard Co. 
Santa Clara, CA 
(800) 752-0900 
fax: (800) 333-1917 
http://www.hp .com 
Circle 1090 on Inquiry Card. 

monitoring and contro l of the printer by 
administrators as well as users. All th is 
for $400 less than the 4Si MX. 

We tes ted the Lase rJet 5Si MX on a 
mi xed Net Ware 3. I network with Macs and 
Windows-based PCs. We ran NSTL's net­
work-printer benchmarks and compared the 
results to other recently tested network print­
ers (see" 12 Network Printers Set the Pace," 
November 1995 BYTE) . Our testing re­
vealed that although the new LaserJet didn ' t 
have the highest numbers in any one cate­
gory, it consistently ran neard1e top in all cat­
egories (speed, print quality, features , and 
usability). As a result, the Lase rJet5S i MX 
produced an overall score hi gher than any 
printer in that group. 

The 5Si MX has a slightly improved print­
quality score over the 45 i MX (boili are 600­
dpi printers) but ranks considerably higher 

in fea tures , usability , and 
speed. HP ' s new LaserJet is 
fastest in its price class. In fact , 
it ' s competiti ve with the more 
expensive 30- to 32-ppm print­
ers, although its I 00,000-page 
mond1ly duty cyc le is still only 
half as high. 

Options include a 2000 ­
sheet input tray ($ 1299), a 
mailbox with eight 100-sheet 
bins ($ 1889) for separat ing 
print jobs, a duplex ing unit 
($669), and an env elope 
feeder ($549). 

If you don ' t need a direct 
network connection and Post­
Scri pt, you can consider the 
LaserJet 5Si (no MX) for $3499. It lacks Bidirectional dri vers adjust to configu­
the MX 's 350-KBps JetD irect Ether­ rat ion changes automatically , so you al­
net/Local Talk card and PostScript SIMM, ways know what type of paper is in each 
and ithas4 MB of RAM instead of 12MB. of die 5Si 's size- and capacity-sensing trays. 

With easy configuration, slick software in­
Cool Software terface, and neat new feat ures like booklet 
HP has upgraded the JetAdmin software so printing and gray-scale watermarks , thi s 
that it now provides easy network config­ printer is fun to use. If you ' re looking for a 
uration and management , including in­ faster network printer that won' t keep you 
stalling printer drivers for users over the from balancing that budget, check out the 
network. With bidirectional printer com­ 5S i MX. It's the best in its class . • 
munications, you can now track print jobs 
over the LAN in real time, gett ing such Susan Colwell and Dave Rowell are BYTE 
details as where the job is in the queue, technical editors. You can reach them by 
how much of the job is complete, or where sending E-mail to scolwell @bix.com and 
it will be outpu t. drowell@bix. com, respectively. 

011'17Pll!"'• 
(9 24 Pages Per Minute 
1!!!1 Disk: 420 MB (C29650.I 
~HPGL2 
• Input: TRAY 1 · Lette1 (No< Empty) • 

MIB Makes Life Easier for LAN Managers 

The LaserJet 5Si MX is one of the first printers to support the standard SNMP man­

agement information base (MIB) for printers. To provide administrators with a con­

sistent means of managing LAN printers, the Printer Working Group developed, and 

the Internet Engineering Task Force accepted, the standard MIB in mid-1995. 

The standard MIB means that each printer will store status information and re­

spond to SNMP requests in a consistent manner through its SNMP agent software. 

In the case of the LaserJet SSi MX, the SNMP agent resides in the upgradable 

firmware of the printer's JetDirect network card. The agent software monitors net­

work traffic directed at the printer, filters out SNMP commands, and returns or sets 

values stored in the printer MIB to monitor status or change printer configuration. 

To provide better response (asynchronous) to SNMP and other management soft­

ware, HP changed the LaserJet SSi multifunction 1/0 port, creating a separate 

channel for printer management (a datagram service). As a result, you can still 
control the printer while it is receiving print data-canceling a print job before it 

finishes, for example. -SUSAN COLWELL 
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Challenged by Evolving 

Technology? 


PC and Desktop 

technology presents daily 

challenges. Optimize your 

ability to respond to these 

challenges and improve 

performance with 

SRA's interactive 

training programs. 

SRA is the leader in self-directed, technology-based training 

for IT professionals and end users around the wo1-ld. SRA's 

training solutions cover the technology of today and the 
emerging technologies of tomorrow. 

Training solutions for: Legacy Systems, Client/Server 

& Open Systems, Networking & Data Communications, 

Databases, PCs and Desktops. 

mmm~ 

Technology Training 

Learn more about SRA's comprehensive 
training solutions-call SRA today! 

800.SRA.1277 or 708.889.8008 
In Canada, call 800-551-2127 
Request Dept. I 16 
Circle 88 on Inquiry Card. 
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Power Tools for Data Drilling 

IQ/Objects and PowerPlay help you find information buried in complex 

databases. One is a better analyst, the other a better query/report tool . 

DAVIDS. LINTHICUM 

\N
hen it comes to automated 
tool s that deal with mass­
es of data, different prod­

ucts take different approaches. Query/ re­
porting packages he lp you create views 
from complex queries, pass them along to 
a DBMS , and take the results and format 
them for presentation . Analysis packages 
slice and dice data, perform what-if analy­
ses, and "drill down" to get more deta il. 
1'he buzzword that describes what they do 
is on-line analytical processing (OLAP). 
Many of these tools don't pe1fonn the ini­
ti al queries. Instead, they operate on data 
tables provided by a separate query pack­
age. Although there is some overlap in 
function ality, the two types of too ls com­
plement each other. In many organi zations, 
both will find homes as the eyes and ears 
of busy executi ves. 

In this review, we look at one tool from 
eac h category: IQ/Obj ec ts, a qu e ry/re­
porting tool from IQ Software, and Pow­
erPlay, a data-analysis package from Cog­
nos . (Note that each vendor also makes a 
package in the other category : !Q's analy­
sis tool, annou nced in November 1995, is 
IQ/Vi sion . Cognos's query tool is Im­
promptu .) Both packages revi ewed here 
provide connections to popular relati onal 
database servers, produce a wide variety of 
reports and graphs, and run under Win­
dows 3. l and Windows 95. Because of 
their different purposes, however, th at's 
where the similarities end. 

IQ/Objects 
With its many features, IQ/Objects (IQ/0) 
is a good general-purpose reporting too l 
for Windows. It comes with a Report De­
signer, a run-time Report Viewer, and a 
Knowledge Base Editor for creati ng logi­
cal database views. 

The reporting capabilities are impres­
sive. IQ/O supports single- and multiple­
column layouts, with vertical and hori­
zontal data depiction. You can embed OLE 
2.0 objects inside reports and print multi­
ple reports, each from a different query 
and with its own format and data repre­
sentation (e.g., charts and tables) on the 

same page. You ca n 
define 2-D and 3-D 
cross- tab reports using 
single or multiple col­
umns and put multiple 
o bj ects in cross -tab 
cell s. 

IQ/O offe rs e ig ht 
types ofgraphs, incl ud­
i n g pi e cha rt s , bar 
charts, scatter diagrams, 
and line charts. Report 
deve lopers can 
i11 c1 u de 10 g ica1 IQ/Objects Report Designer makes it easy to 
pri nt objects and include multiple queries, each with its own data 
report areas that and reporting format, on a single report page. 

appear only when 
a predetermined condi ­

tion is met. Thi s means you can create re ­ IQ/O can lin k report objects so that an ob­

ports hav ing multipl e detail and summary ject will change automatically when you 

sections with different forma ts (e.g., each change another object that ' s lin ked to it. 

spec ific to a given state), and the appropri ­ Thi s saves time in report maintenance. 

ate query and format will be automatica lly Re port output can be saved for later 

chosen at run time. Also, you can use the view ing either in IQ/O or by the separate, 

results of one query as input to another. small er IQ Viewer that ' s included with 


Us ing TQ/O , yo u can c rea te custo m the less-expensive personal editi on. You 
columns that extend a database 's physical can a lso create prompts to make it easy 
schema, and you can also create user-writ­ for users to request reports direct ly. 
ten funct ions to manipulate data and per­ Whil e IQ/O can do its query process­
form calculations. IQ/O provides complete ing entire ly on a workstat ion, it can also 
control over fo rmatting, allowing borders, off-load some of the computing to one or 
shadows, background images, and fill s for more IQ SmartServers. These can query 
objects, selected report areas, and the en­ back-end databases, create fo rmatted re­
tire report. You can export your report to ports and views, and ship the query results 
Windows metafil es and to text, comma­ back to the workstation. 
clelimited, Postscript, and Excel fi les. 

You design a report graphica lly, drag­ PowerPlay 
ging and dropping colu mns from an ob ­ PowerPlay is a suite of four programs that 
ject window to a report. IQ/O comes with lets developers and encl users create inter­
several predesignecl report temp lates, and active re po rts and grap hs and perform 
you can add custom templates . Group ed it­ some what- if analysis. PowerPlay comes 
ing lets developers change multipl e ob­ w ith Exp lorer, Reporter, Portfolio , and 
jects at once, and you can define and apply Transformer components, plus a separate 
object sty les as needed. You can browse Cognos Scheduler. 
data wh ile you' re des igning a report and PowerPlay Explorer provides a point­
see on-screen what the report w ill look ancl-cl ick inte rface to c heck out data. 
li ke , e liminating the need for most test Transformer takes 2-D data from database 
printing and saving time and materials. tables and c reates the mu ltidimensional 

The object-oriented structure of TQ/O data that Explorer and Reporter use. Port­
lets you create reusable objects-reports, fo lio organi zes PowerPlay reports into in­
charts, queries, and docu ments, as well as teracti ve brie fin g books. Cognos Sched­
imported OLE objects-and incorporate ul er can exec ute T ransformer as a batch 
them into new que ri es and doc uments. process at specifi ed times. co111i11ued 
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Restructuring Data 

While an analysis tool like PowerPlay works its magic on a multidimensional 
database, a query tool like IQ/Objects looks at relational tables and flat-file 
databases to create a desired view-and often produces the multidimensional 
data that an analytical engine needs. Just how does a query tool organize its 
data? 

One approach might be a large, comprehensive multijoin, but this could be 
impossible or impractical, as well as highly wasteful and inefficient. IQ/Objects 
takes a different approach, creating what's called a star schema. In essence, 
this is a table formed by joining the most important base tables and connecting 

to it ·smaller subsidiary tables. The subsidiary tables hold keys for accessing 
other data (see the figure "Data Is the Star"). At first blush, this might sound 
like a slight variation on a relational database system, but it differs significantly 
in that the subsidiary files are all linked to a central data table. This creates a 
data topology similar to that of a star network. Database systems that support 
star schemata include Red Brick, Oracle, Sybase, and lnformix. 

The alternative is a true multidimensional database, such as Oracle's (Red· 

wood Shores, CAI Data Warehouse or Arbor Software's 
(Sunnyvale, CAI Essbase. A relational table represents data 

Multidimensional databases don't as a 2-D flat matrix. A multidimen­
use flat tables related by key sional database, however, stacks 
fields and values. Instead, they multiple tables into a 3-D block 
stack 2-D tables into cubes, (see the figure "Cubic Data"),
cubes into 4-D hypercubes, and 

much like pages in an Excel 
so on. This sbucture lets you 

spreadsheet or Quattro Pro note­create different views and slices 

of data by approaching it from book. More-powerful multidimen­

different directions and along sional databases extend this 

different dimensions. 
 metaphor into higher dimensions 

by "stacking" blocks into hyper­

blocks. While these constructions 
offer greater flexibility, they also 
consume more computing power 
and considerably more overhead. 
For a query tool, creating a true 

multidimensional database is 
overkill; for an analysis engine, a 

multidimensional database is ideal, 
giving maximum flexibility for slic­
ing and dicing data to create new

IQ/O creates astar schema for its data, taking original 
views and for drilling down to in­relational tables and combining them into anew fonnat that 


speeds up report generation. creasing levels of detail. 


With Reporter, the heart of the Power­ as with IQ/O, you create reports by drag ­
Play package, you can build interactive ging and dropping data elements from a 
and automated reports in a variety of for­ multidimensional view created by Trans­
mats. The Reporter envi ronment is similar fo rmer, ca lled the Category Tree. Each re­
to that of Explorer, and you can di splay port includes a dimension line that shows 
data in cross-tab, column, and free-form what dimensions are available in your ex­
reports. PowerPl ay supports pie, bar, line, tract and the levels of detail you can access 
simple point, and correlation graphs. in each d imension. 

With Reporter, you select only the spe­ Deve lopers can include ad hoc calcula­
cific subset of data you need to work with, tions to derive new data from values in the 
without hav ing to deal with a complete database extrac t. Automatic fea tures let 
answer set from the database. In Reporter, you suppress zero-value data as we ll as 
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highlight exceptional (i.e., out-of-range) 
data. You can create data fi lters, and rank 
and format the data for custom reports. 

One fea ture that differentiates Power­
Play from the kind of report-writing pack­
ages that have been around for years is its 
interactive nature. When you want more 
detail , you just double-click on a category 
button to drill dow n. To show data as a 
graph, you simply click on the appropriate 
PowerB ar button. Thi s interactive capa­
bility lets developers distribute reports that 
end users can continue to explore and in ­
teract with to get information they need. 

Finding the Data 
IQ/O and PowerPlay can work with a wide 
range of local databases and remote data­
base servers, including Oracle, Sybase, 
and lnformi x, as well as others through 
Open D atabase Connecti vity (ODBC). 
Each tool has its own way of rerepresent­
ing physical data to provide developers 
with new ways of looking at the data as 
well as ways of subsetting or saniti zing 
data for the end user (see the Technology 
Focus). 

With IQ/O, you can direc tly edit the 
SQL statements it produces before pro­
cessing the query. You can have it query 
mul tiple databases, and the package sup­
ports dis tinct and aggregate fu nctions. To 
use a database from IQ/O, you must first 
create a special data dictionary using the 
Knowledge Base Edi tor. The result is a 
repository fi le th at contains a profi le of 
your database, the objects in it (e.g., ta­
bles, views, and synonyms), and the rela­
ti onships be tween those obj ec ts. (The 
newest version, IQ/Objects 5. 1, released 
after this review was done, automatically 
sets up re lati onships between tables and 
other repos itory objects .) A knowledge 
base covers one or more databases, each 
with one or more tables and any number of 
columns. You can also create global cus­
tom columns. 

In addition to an IQ/O knowledge base, 
you must provide a data source that de­
fi nes the name or location for the physical 
database plus connection information. You 
can change the data source and knowledge 
base globally or fo r individual rep011s. We 
found this feature quite useful when work­
ing with several databases that store in ­
fommtion using the same schema. The end 
result is an object browser that you can 
use with the Report Designer to select data 
fo r your report. 

Us ing a database with PowerPl ay is 
slightly more complex and confusing than 
with IQ/O, but the Cognos product adds 
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multidimensional capability. PowerPlay 
organizes data using three basic concepts: 
dimensions, categories, and measures. 

PowerPlay represents standard relational 
data using dimensions, which give devel­
opers and end users a flexible way of look­
ing at data. Multidimensional analysis is 
the exp loration of data up , down , and 
across critical dimensions of data. This ca­
pability increases the value of corporate 
data. For example, multidimensional re­
ports he lp you distinguish the impact of 
each business area on other areas. 

Categories are individual items of data 
that make up a dimension. PowerPlay or­
ganizes data within a dimension; categories 
are grouped into hierarchical levels. You 
move down the hierarchy by drilling down 
to more detail. The drill-down levels pro­
vide the flexibility to work on data at any 
leve l you want. With Explorer and Re­
porter, you se lect database information 
from a Category Tree. Measures are indi­
cators that represent values, such as rev­
enues, expenses, and target inventory lev­
els, calculated or summ ari zed from a 
combination of categories. 

Creating Reports 
To create a report using IQ/O, you start 
by selecting from the ava ilable report tem­
plates : an empty report, as well as free­
fo rm, column, cross-tab, and label tem­
plates. After thi s, you can drag and drop 
objects from IQ/O's Object Directory into 
your report. As we added objects to the 
JQ/O report we were creati ng, we discov­
ered that we could set their attributes, fo r­
matting, and other look-and-fee l features. 
From here, we grouped header or footer 
areas by selecting objects that we wanted 
to relate. It 's here in the group headers/ 
foo ters that you place total s, subtotals, and 
counts for each data element. You can for­
mat these pretty much any way you want. 

IQ/Objects 
Personal edition, run time and viewer, 
$250; enterprise edition, includes Report 
Designer, $695; administrator edition, 
includes Knowledge Base Editor, $995. 
IQ Software Corp. 

Norcross, GA 

(800) 458-0386 
(770) 446-8880 
fax: (770) 448·4088 
http: //www.iqsc.com 
Circle 1135 on Inquiry Card. 

PowerPlay 4.1 ...............$695 
Cognos Corp. 
Burlington, MA 
(800) 426-4667 
(617) 229-6600 

fax: (617) 229-9828 

http://www.cognos.com/ 

Circle 1136 on Inquiry Card. 
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STRENGTHS WEAKNESSES 
IQ/Objects 

• Employs reusable, • Difficult to see the 

intelligent objects mass of on·screen 

(e.g., data, reports, forms and data 

groups, graphics, without SVGA 

documents, and text) graphics. 

with a consistent • Requires creation 

access interface. of the data 


• Incorporates OLE 2.0 repository before 

objects in reports . you can create 


• Allows conditional 	 reports. 

and multiple queries 

and data 

representations in a 

single report. 


PowerPlay 
• Creates 	 • Cumbersome for 

multidimensional creating calculated 
views from 2-D data categories and 
tables. measures. 

• Allows drilling down 	 • More difficult to 

into the data create reports 

hierarchy to more compared with 

detail. some other 


• Has powerfu l filtering 	 products. 

and highlighting 

capabi lities. 


If you aren' t using a group footer or group 
header, you select Report/Sort Order. 

We could see how the report was talcing 
shape by selecting Quick Preview. IQ/O 
queried the database and selected only 
enough data for a s ing le page. It th en 
opened a report viewer wi ndow showing 
how the printed report would look. After 
making further changes, we could return to 
the viewer windows and select Refresh to 
see the effect of the changes. Another op­
tion is Auto Refresh, where the viewer 
w indows upd ate automaticall y as yo u 
make changes. Only when our report was 
complete did we print a sample page to 
confirm that the hard copy looked like the 
graphica l image. Then we saved the re­
port to di sk. 

PowerPlay provides similar features, 
but it requires a different, somewhat more 
involved procedure. To begin a new re­
port, you select the New Report icon from 
the PowerBar, which opens up the Samples 
directory, where the report templates are 
stored. From here, you double-click on the 
report you want to use as a default. Now 
you can add data categories-detail , sum­
mary, or a mixture of both-by navigating 
through PowerPl ay ' s multidimensional 
structure. You add categories via the Cat­
egory Tree dialog box. By double-click­
ing on categories, you can expand or con­
tract the hierarchy , selecting data as you 
go. For example, if you press the Add Row 
button, Reporter adds a category. A plus 
sign next to a category indicates that low­
er-level detail is avai lab le. 

To filter data, you change the dimen­

sion line of PowerPlay through the Filter 
dialog box. You format the data by chang­
ing fonts, applying styles, and displaying 
formats, as well as by resizing columns 
and rows. You can also rank categories 
from the Explore menu. Here you enter 
column information , and Reporter auto­
matically ranks the data within the report. 
To perform calculations, you need to cre­
ate a calculated category , a data point that 
exists only in PowerPlay and not in the 
physical database. You do this by holding 
down the Control key whi le selecting one 
column , then another, and defining the 
mathematical operations (i.e., add, sub­
tract, multiply, and divide) to use. 

After the report is complete, you enter ti­
tle information. Then you' re ready to save 
the report or send it to the printer. 

Power or Convenience? 
When looking at these two reporting and 
analysis tools together, you' re faced with 
the issue of power versus convenience. 
IQ/O provides an easy method to create 
simple reports and graphs for all sorts of 
reporting applications. It's easy to extract 
data from ex isting databases and from 
database servers, and the Knowledge Base 
component lets you customize the data­
base view to suit your repo1ting needs pre­
cisely. Drag and drop is a first-rate method 
of selecting objects for a report, and the 
ability to see what a report looks like while 
you' re defining it is a real help. It's also 
quite usefu l to be able to control the query 
down to the SQL level, and the reusable 
objects make it fast and easy to create new 
reports. 

PowerPlay is more complex than IQ/O 
but provides more power. The Transformer 
provides the developer with the means to 
look at 2-D databases as if they were mul­
tidimensional. This model greatly im­
proves an end user's ability to analyze data 
inside a corporate database. ln addition, 
the innate abi lity to make reports interac­
tive makes PowerPlay the better type of 
tool for creating "point-and-shoot" appli­
cations for nontechnical users. 

Which tool you pick depends on your 
requirements. If you need an effectiv e 
query tool fo r ad hoc reporting, IQ/Ob­
jects is your best bet. If you need to do 
hard-core OLAP and don ' t mind spend­
ing the extra time to get there, you 're ready 
for PowerPlay. • 

David S. Linthicum is a technical manager 
with £ .D.S. in Falls Church, Virginia. You 
can reach him on the Internet at 70742.3165 
@compuserve.com or on BIX c/o "editors." 

http:compuserve.com
http:http://www.cognos.com
http:http://www.iqsc.com
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Tame the Network 

Get a better grip on your LAN or WAN with one of these 

m anagement programs 

TADESSE W. GIORGIS 

N etwork adm inistrators need an 
easy way to track down the ir 
company' s hardware and soft­

ware assets. They also need tools to dis­
tribute and install software automatically 
during off-peak hours. And when users 
call the in-house help desk, support per­
sonnel should be able to fi x problems re­
motely. Printer and queue management, 
central ized virus protection, and storage 
management are added bonuses. 

For thi s roundup, we looked at five net­
work management products that address 
these desktop iss ues. All provide server 
and works tation management, inventory 
control , e lectroni c so ftware distribution 
(ESD), so ftware metering and license con­
tro l, and network monitoring. We did not 
test dev ice- and wire- management pro ­
grams for thi s rev iew. 

The rev iewed produ cts fa ll into two 
functional catego1ies. Microsoft' s Systems 
Management Server (SMS) and Syman­
tec's Norton Admini strator fo r Networks 
support W ANs in addition to LANs and 
are therefore suited to enterprise manage­
ment. Intel ' s LAND esk M anage me nt 
Suite, McAfee Associates ' BrightWorks , 
and Frye Computer Systems' Frye Utilities 
fo r Netwo rks work only on LANs. We 
summari ze the major features common to 
all fi ve in "The Roles of Network Man­
agement Software" on page 148. 

The Manager's Choice 

g:::;;;:::;;;;::::;;;;;;:;:::;;;;:::;;:;;:::=~;;;;;;;~m;:Jlll!!m::=======:r:El <II Intel's lANDesk Management Suite, 

Microsoft Systems Management Server JI> 

ISMS), like lANDesk Management Suite, 
supports SNMP and DMIfor inventory 
collection. It requires Microsoft SQL Server 
to manage the resulting data 0 , and it lets 

you tailor the format of query results to 
suit the hardware architecture 6 . 

for Networks by a wide margin . 
By us in g a SQL database fo r 
data collection, SMS prov ides 
an excellent platform fo r building an en­
terpri se-wide management infrastructure. 

McAfee's BrightWorks 
With its excellent on-line references, good 
report writer, and versatility, BrightWorks 
nips at the heels of LAN Desk Manage­
ment Sui te fo r top honors. It ' s a good 
choice for admini strators managing a Net­
Ware environment. 

our pick of the LAN-based programs, 
is the only one that provides a 
rudimentary topological view of the 
network 0 . It employs SNMP and 

the emerging Desktop Management 
Interface standard to identify 
workstations' hardware/software 
configurations 6 . 

Though the BrightWorks help system 
is a bit skimpy , its Adobe Acrobat viewer 
makes accessing the well-organi zed on­
line manuals easy. Like Microsoft SMS, it 
comes with Crystal Reports. This software 
gives you lots of flexibil ity in designing 
and generating reports, as well as import­
ing data from ODBC-complia.nt databases. 
On ly LANDes k Management Su ite ' s re­
porting tool is comparable. 

continued 

Intel' s LANDesk Man­
age me nt Suite is th e 
best in the LAN cate­
gory, as well as the best 
overall. lt has a com­
prehensive and well-in­
tegrated set of tools fo r 
NetWare LANs, an ex ­
cell ent tutori al, and a 
good reporting engine. 
Its modules for moni­
toring applications, traf­
fic, and servers a.re es ­
pecially good. 

For WA Ns, Mi­
crosoft 's SMS bea ts 
Norton Admini strator 

NETWORK MANAGERS: HOW THEY STACK UP 

~ 
~ 
~ 
~ 
~ 

LANs Only 

**** LANDesk Management Suite 

*** BrightWorks 

** Frye Utiliti es for Networks 

* 
~ 
~ q; 

KEY ... ... $5000 ... ... ...2. 01 
outstanding ***** 
Excellent ...2. 10 ... ... ... $4000 **** 
Average***"' 

Below average "' $3275 ...2.0 **• • • Poor* 

LANs and WANs .... Good 

• • Fair ...... $3275Systems Management Server 1.1 ... ...*** ... Unacceptable 

•
•
** * Approx imate cost for 100 
2.0 ... ... $4400 Norton Administrator for Networks 
user connections "' 
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applications, such as the 
LAN Directory, can easily 
run out of memory after 
you've loaded network 
drivers, multimedia device 

The Roles of Network Management Software 
drivers, and memory man­SERVER AND WORKSTATION MANAGEMENT includes HELP DESK/REMOTE CONTROL lets administrators •. 
agers.controlling configurations, adjusting baseline fix problems by taking over the user's machine. ~ 

In addition, a lack offlex­(threshold) settings to define nonnal operation, and F!I Administrators may remotely view and edit sys- r,,_; 

monitoring status. It additionally allows automatic tern files, transfer files, chat wiUt users, execute II ibility in data management 


identification and reporting of inactive PCs, lost programs, and activate configuration changes by and system administration, 
Iii
physical network connections, and logging of client rebooting the remote computer. 	 and a total lack ofan on-line 
packet statistics. Only Intel's LANDesk Management Suite comes with this capability. reference, earn Frye Utilj­

Microsoft SMS requires the asynchronous modem connection Remote ties the lowest ranking in 
Access Service (RAS), bundled with Windows NT Server 3.51 (SMS's the LAN category. 

INVENTORY CONTROL/ASSET MANAGEMENT gathers infonnation on required operating system). Symantec's Norton Administrator for This is not to say that 

11 
computing assets, including server and workstation Networks requires the optional remote-control program Norton 	 Frye Utilities lacks goodhardware, system configuration, and software. pcAnywhere for help desk and remote control functions. McAfee's points. The package pro­These programs automatically track applications Brig1ttWorks requires the company's optional NetRemote software. vides a wealth of statistics,on workstations and servers by scanning their 

is very versatile, and isdrives. Inventory control programs collect hard· 
jam-packed with features ware and software information using lists of NETWORK TOPOLOGY AND MAPPING identifies network segments, 
(see the comparison tables standard hardware parts and known applications. • 	 nodes on segments, and other logical aspects of 

the network and draws adiagram of them. Of the on pages 150 and 151). 
reviewed products, only LANDesk Management

APPLICATION METERING tracks software use to ensure compliance with Suite provides rudimentary logical mapping (see Intel's LANDesk 

license agreements. Features include monitoring of ~ Ute screen on page 147). 
 Management Suite 
concurrent execution on server and local drives; "·.• • The sole four-star product 
notification when use exceeds license limits; ere- · 

in the group, LANDeskation and maintenance of aregistration database . .' ' VIRUS PROTECTION enables centrally managed innocula-
Management Suite stands for authorized applications; blocking options to - J lion. Only LANDesk Management Suite comes with it, 
out as the only one both to enforce compliance wiU1 site licenses; and statisti· while it's an optional add-on in all 0U1er programs but the 
fully integrate all its man­IIcal reporting. Among the products evaluated, only Microsoft SMS lacks Frye Utilities for Networks, which doesn't offer it at all. 
agement and administra­application metering. 
tion components and to 

DESKTOP SECURllY employs software distribution, inventory, and use a single database. Its 
ELECTRONIC SOFTWARE DISTRIBUTION (ESD) lets you remotely install license metering to control user privileges. The competitors all rely on util­

new applications and upgrades. It may most secure products have database passwords 

• 	
ity modules to complete

employ an executable program, script file, . and data-encryption features. Among the tested their offerings. 
or batch file to define distribution criteria . products, Microsoft SMS has the most security LANDesk Management 11and execute tasks. Ideally, the ESD module features, while BrightWorks has the fewest. Suite provides a wealth of
works with all major operating systems and 

network administration across bridges, routers, and WAN links. 
Other administration utilities may include printer and queue manage­	 utibties with a robust desk­
ment, network backup and storage management, and task scheduling. 	 top management environ­

ment that includes an ap­
plication monitor, an 

BrightWorks' cluttered interface makes Frye Menu Integrator, Frye Utilities for excellent traffic monitor, and an effective 
some operations awkward, such as creating Ne tworks is the most poorly integrated server monitor with very good alert han­
software distribution packages and setting product we tested. Only a few of its man­ dbng. It does not take much time to set up 
up software metering. But BrightWorks' agement modules share a common data­ and configure. All told, LANDesk Man­
real sore point is performance. In our test base, while each of the modules in the oth­ agement Suite scores extremely we\l in all 
that measures the average size of frames er four products write to and read from a our major evaluation criteria (see the rat­
transferred durin g an inve ntory sca n single database. ings box on page 147). 
(where larger frames mean more efficient This virtually nonexistent support for Very good database maintenance and 
use of network bandwidth), BrightWorks Windows and a proprietary database system administration, coupled with an 
finished dead last, not far behind Frye Util­ scheme hamper the usefu lness of Frye Util­ excellent help faci lity, tutorial, and re­
ities for Networks but light years behind ities. The company says it plans an up­ porting engine, make this product's lack 
LANDesk Management Suite and Mi­ grade that addresses these shortcomings of an on-line reference seem unimportant. 
crosoft SMS. Still, BrightWorks' compet­ and that will employ a single, ODBC­
itive feature set and pricing make it a vi­ based database engine. Symantec's Norton Administrator 
able choice for NetWare install ations. Individuall y, the Frye Utilities are by for Networks 

far the easiest to install , set up, and use. Symantec approaches desktop manage­
Frye Utilities for Networks But since they are all DOS applications, ment strictly from the end-node angle, so 
Consisting of lO separate DOS-based mod­ Windows users must pay special attention its product does not provide services such 
ules accessible from a menu called the to conventional memory allocation. Some as network and server monitoring, thresh­
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Imagine the First 3.5'' System Independent 

SCSI RAID That Supports 


Dual Host Connectivity 


We Did! 

JJllllll'T'Ac ~ ' S.1.ri.. A-RAY"' ~ 

Model 12S 41#. 


8.6 GB Capacity 
- RAID Levels 3 or 5 

-,, $7,995 

.... ..... .. . 
- .. ..... .. . . .. .. .... . .. ... ...... ,. . . . . . . . . . . . . . ....... ... . 

: : : ::::: : : : 
· : ::::: : : : 

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

. .. ~ .... . .. .. .. 
. .... . .. . 

.. .. . . . .. .. . .. . . . .. .. . 
. ~ . .. . . ... .. . 
. .. .. ..... .. .. . 
. . . :.... ' .. .. 
. . ... ::: ~ : . 

Includes RACA-I.EKJ"" ~/I/ 
the Disk Array Monitoring/Alert Software 

Actual Size: 14 '"" (H) x 10 """ (D) x 6 """ (W) 

Data Availability and Reliability 

for Your Network or Desktop Computer ... 


Has Never Been So Affordable! 

SSI's STACA-RAY delivers the next generation of high performance RAID technology 


that provides dual host connectivity with a standby 'hot spare' drive at an affordable price. 

With 8 MB of cache memory which expands to 32 MB, and an optional Fast/Wide SCSI-2 


interface, STA CA-RAY provides the highest performance in it's class. 


With the 3.5" form factor, open systems SCSI-to-SCSI RAID controller module, 

stackable 'hot swap' redundant components like disk drives, power supplies, power cords 


and fans .. . STA CA-RAY provides all of the advantages of an expensive 

RAID subsystem at a low, entry-level price. 


Call STORAGE SOLUTIONS for More Information 


on Truly Affordable RAID! (203) 325-0035 

STORAGE SOLUTIONS, INC. 

Circle 83 on Inquiry Card. 550 West Avenue, Stamford, CT 06902
© 1995 Storage Solutions, Inc. 
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old setting, and alert notification. Instead, 
the Norton Administrator for Networks 
integrates the three core desktop services of 
inventory management, software di stribu­
tion, and appli cati on metering. 

Thi s package 's chief weakness is its 
lack of support for NetWare fil e servers. 
But it also suffers from a limi ted, inflex i­
ble reporting tool; below-average versa­
tility ; and poor performance that is onl y 
slightly better than that of second- worst 
Frye Uti lities for Networks. 

On the plus side, Norton's management 
console fac ilitates many tasks, such as 
managing sites, launching core applica­
tions, and interfacing with add-on admin ­
istrati on utilities. Good print documenta­
tion and a context-sensitive on-line help 
fac ility make up for the lack of on-line ref­
erences. 

Norton Admini strator fo r Networks' 
significant advantage over Microsoft SMS 
(which did, however, beat it in the overall 
rankings) is its openness. Operating at the 
applications level, Norton' s functions are 
independent of underlying network trans­
ports and should perform equally well un ­
der any type of LAN and WAN connection 
method. Symantec ' s software is also less 
complex than Microsoft's, which is based 

Defining Desktop Management Standards 

Although the lntemefs SNMP has played a major role in network management stan­
dardization in the last five years (and thus has gained preeminence in network device 
management), it has limitations. SNMP does not address the configuration and systems 
management requirements of end nodes (servers and workstations). So, proposa\sfor 
distributed desktop standards, such as the Desktop Management Interface IDMI}, have 
arisen in the last few years. Among the products evaluated for this roundup, only Mi­
crosoft SMS and the Intel lANDesk Management Suite support DMl-enabled products. 

Defined by the Desktop Management Task Force, a 300-company consortium, 
DMI is an open architecture framework designed for managing computers, servers, 
peripherals, and software products. When it is complete, DMI will contain rules for 
creating management interface files (MIFs). These files specify, in ASCII text with 
defined grammar and syntax, attributes for classes of products. 

The openness of DMl's architecture allows it to coexist with standards such as Plug 
and Play and SNMP. DMI complements Plug and Play by drawing configuration infor­
mation from it into the standard MIF database. DMI works with SNMP by allowing MIFs 
to be mapped to SNMP management information base IMIBJ files (see below). 

MIB . NGC 


monitor OBJECT IDENTIFIER : : - I iso org(3) dod(6) internet(!) private(4)

enterprises(]) ngc(lJO) ngcsystems(l) servers(!) monitor(]) I 

consoles OBJECT IDENTIFIER :: • I iso org(3) dod(6) internet(!) private(4)

enterprises(]) ngc(l!O) ngcsystems(J) consoles(2) I 


-syst(l) servers(!) I 
ngc OBJECT IDENTIFIER : : - I enterprises 110 I 
ngcsystems OBJECT IDENTIFIER : : - I ngc I I 
-servers OBJECT IDENTIFIER : : - I syst 11 
monitor OBJECT IDENTIFIER : : - I servers 1 I 
traps OBJECT IDENTIFIER :: - I monitor 1 I 
pee OBJECT IDENTIFIER : :- I consoles 1 I 

In the Desktop Management Interface standard, each network component has amanagement interface file (MIF) that 
identifies it. MIFs can be mapped lo, and closely resemble, SNMP management infonnation base (MIB) files.That's asample 
MIB file right above. 

CONFIGURATION AND CONNECTIVITY FEATURES 

BRIGHTWORKS 

Configuration Options 

Management console's operating system Windows 3.x 

Management program requires dedicated server 0 

Management program requires NetWare 3.x/4.x server 


0•Management program requires a Windows NT 3.x server 
Aulomalically recognizes file servers •
Automatically recognizes PC workstations •Automatically recognizes Macintosh workstations • 
Connectivity 
Supports NetWare 3.x/4.x 2 •
Supports Banyan Vines 4.x/5.x 2 0 
Supports IBM LAN Server 2.x 2 0 
Supports IBM LAN Server 3.x 2 0 
Supports Microsoft LAN Manager 2.x 2 0 
Management software works across routers •
Supports Novell NetWare IPX/SPX •
Supports TCP/IP 
Works over T1 lines 

•. 3 
Works with frame relay • 3 

Supports ATM .3 
Works with wireless connections .3 
Supports X.25 WAN protocol .3 
Supports WAN-based TCP/IP • 3 
Supports ISDN . 3 
Supports SNMP •
Supports Desktop Management lntertace (DMI) 0 

Compatible with IBM NetVIEW 
 •Compatible with HP OpenView •
Compatible with Novell ManageWise • 

• ;yes; 0 ; no 
<D For servers supporting the Server Message Block (SMB) protocol only 

LAN DESK NORTON SYSTEMS 
FRYE UTILITIES MANAGEMENT ADMINISTRATOR MANAGEMENT 
FOR NETWORKS SUITE FOR NETWORKS SERVER 

DOS Windows 3.x Windows 3.x Windows NT 
0 0 0

• • 0 0
• 

0 0 0

• • <D •• 

0
• 

0
• • • 

• 
0•


0 0 0 
0 0 

• •0 0 
• • 

• .3 © •.3 • 
.3 

0 

. 3 • 
.3 .3 © 0 

. 3 .3 © 
© 0 

. 3 .3 © 
0 

. 3 .3 © •

.3 .3 © 
• 

0 0 
• 

0 
• 

0 • 
• 

• 
0 

• 
0 0

• 
2 Marked "yes" only if support includes all modules © Program operates at the applications layer
3 NetWare-supported connections only 
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MANAGEMENT/ADMINISTRATIVE FEATURES 

Software Roundup Itl \10~\1 ~1 

on a sophisticated SQL database manager. 

LAN DE SK NORTON SYSTEMS Microsoft Systems Management Server 
FRYE UTILITIES MANAGEMENT ADMINI STRATOR MANAGEMENT 

BR IGHTWORKS FO R NET WORKS SUITE FOR NET WORKS SERVER For companies wi th geographically d is-

Server Management 
Provides server disk/volume 
information and management 
Security and user account management 
Prin ter and queue configuration 
management 

• 
•• 

• 
•• 

• 
•• 

0 

0 
0 

• 
•
0 

persed LA Ns and mixed networks, Mi­
crosoft SMS is the best choice. It com­
bines high quality, ease of use, effi cient 
performance, and decent versatility. SMS 
lacks software metering, but it is excel-

Backup and restore server 0 0 0 0 0 lent at software dis tribution and has very 
configuration data 
Ability to set server baseline val ues 
Monitors server to gather statistics 
Accepts threshold values 

••• 
••• 

••• 
0 
0 

0

•
0 

good inventory components. Extensive on-
line help and tu torials guide you safely 
through compli cated tasks. 

Workstation Management 

Monitors workstation to gather statistics 
Remote control of client workstations 
Abi lity to identify and correct 
application problems 
Accepts threshold values 
Tracks file access and application usage 

• 
0••0 0 0• • 	 • 

0 0 	 0 
0 

To prov ide a SQL database engine for 
its manage ment prod uct, M icrosoft de­
signed SMS with slightly higher resource 
needs than its competitors. Besides a fu ll -
scale copy of Microsoft SQL Server run­
ning with Windows NT Server 3.5 1, SMS 
requires 28 MB of RAM. Additional man­
agement consoles also require W indows 
NT Server or NT Workstation 3.5 1. SMS 
has a complex setup procedure; but, once 
up and running, its drag-and-drop inter-

Inventory 

Collects data about file server hardware 
Collects data about file server software 
Identifies changes in setup files 
(CON FIG.SYS, etc.) 
Allows purging of inventory database 

• • • 0 
•• • • 

0 

• 
0 

face and good on-line documentation make 
it easy to use . 

SMS also has the most complete secu­
rity system, and its perfo rmance is com­
parable to that of Intel' s LANDesk Man­
agement Suite. It is alone with the Intel 
product in supporting the Desktop Man­
agement lnte rface (DMI), an emerging 
standard for identify ing and managing net­
work components. • 

This report contains the partial results of a 
recent issue of Software Digest, a monthly 
publication ofNSTL, Inc. To purchase a com­
plete copy ofthe report, contact NSTL at 625 
Ridge Pike, Conshohocken, PA 19428, (610) 
941-9600;fax (610) 941-9950; on the Internet, 
editors@nstl.com. For a subscription, call 
(800) 257-9402. BYTE Magazine and NSTL 
are both operating units ofthe McGraw-Hill 
Companies, Inc. 

(408) 253-9600 
fax: (408) 973-9340 
http://www.symantec.com 
Clrcle 1132 on Inquiry Card. 

Systems Management Server 1 .1 ... . ..$649 
(server license; $54.95 client license; 
$34 .95 for more t han 100 clients) 
M icrosoft 
Redmond, WA 
(800) 552-9876 
fax: (206) 936-7329 
http:// m icrosoft.com 
Circ le 1133 on Inquiry Card . 

Application software metering 
Generates alert when license is exceeded 
Blocks execution when license is exceeded 
Provides report on application usage 

• • •• • •• • • 
••• 

0 
0 
0 

Electronic software distribution 
Allows OS installation 
Provides script for creating distribution list 

• • •• • • •• •
0 

System Administration 

Allows defining of sites and domains 
Has SOL database engine 
Management program has built-in OLE API 
Database files protected by password 
Can specify user access levels 
Shows free server disk space (in percent) 
Shows free workstation disk space 
(i n percent) 

Shows server use (in percent) 
Lets you adjust system files, shut down 
and restart server 

• © •
0 0 0

• 0 •
0 • 0 
0 • 0

• • •• • 0 

• • •0 • 0 

•
0 
0 
0 
0 
0 
0 

0 
0 

••••••• 
0 
0 

Report Types {partial list) 
Network uti lization report 
Inventory report 
File server configuration 
Workstation configuration 

• • •• • •• • •• • • 

0

•0
• 

0

•• •• 
• =yes; O = no © NetWare-dependent groupings only 

Brfght Works 2.1 . .. . .. . . .. . . $600 
(1-10 user licenses; 
larger licenses available) 
McAfee Associat es 
Santa Clara , CA 
(408) 988-3832 
fax: (408) 970-9727 
http://www.mcafee.com 
Circ le 1129 on Inquiry Card. 

Frye Utllltles for Networks .. .. $1105 
Frye Computers 
Boston, MA 
(800) 234-3793 
fax: (617) 753-0484 
mail@frye_BOS .MHS.compuserve.com 
Clrcle 1130 on Inquiry Card. 

LANDesk Management 
Suite 2 .01 ...... . . . ... ...... . . ...$595 
(five-node license; $50 per node over 100; 
$40 per node over 1000) 
Intel 
Hillsboro, OR 
(800) 538-3373 
fax: (503) 264-7579 
http://www .intel.com 
Clrcle 1131 on Inquiry Card. 

Norton Administrator 

for Networks 2 .0 ..... .... . . . $50 per node 

(10-license pack; 

$37 per node for 1000 licenses) 

Symantec 

Cupertino , CA 
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StrongARM Tactics 

This amazing little RISC chip has 

PDA written all over it 

DICK POUNTAIN 

T he handwriting is on the wall: Personal digital as­
sis tants (PDAs) need more horsepower if they ' re 

ever going to excel at handwriting recognition and other 
CPU-intensive tasks. And the breakthrough th at mi ght 
carry PDAs to the next level may be a new RISC chip 
called the StrongARM. 

This fascinating microprocessor is a joint project of 
Digital Equipment and Advanced RJSC Machines (ARM). 
Digi ta l, of course, makes the A lpha AXP fami ly, the 
fas test RISC processors in the world. ARM makes the 
ARM610 and ARM7 I 0 processors that dri ve Apple's 
Newton MessagePad and 3DO's home-videogame ma­
chines. The StrongARM is founded on a hybrid technol­
ogy that combines the raw power of the Alpha with the su­
per-efficient power consumption of the ARMs. 

It 's a combination tailor-made for PDAs. The co n­
flictin g req uirements of hi gh speed, low power con­
sumption , and a small chip package rule out the vast ma­
jority of off-the-shelf microprocessors. 

The first StrongARM wi ll be a 1.5-volt chi p that runs at 
an astonishing 160 MHz. That might seem slow compared 
to the 333-M Hz Alpha 2l164, but it' s fo ur times fasterthan 
the speedi est chip currently available from ARM, and it 
blows away everything else 
at thi s low voltage. A 2-V, 
215-MHz StrongARM will 
follow shortly . For the first 
time, a CPU that outper­
forms a high-end Pentium 
will be available for use in 
battery-powered PDAs. 

"At these performance 
level s, handwriting recog­
nition stops be ing a hard 
problem, and voice recog­
nition is what you can stai1 
to worry about," says Dave 
Jaggar, ARM's market-de­
velopment manager. 

Fabricating for Low Power 
Creating a hybrid design 
like the StrongARM isn' t 
as simple as gluing togeth­
er two architectures as dis­
parate as the Alpha and the 
ARM. To attain the desired 

clock speeds, engineers from both companies worked to­
gether to redesign the whole data-path and cache structure 
of the CPU. Nevertheless, Digital' s leading-edge fabri­
cation process is ultimately what permits the StrongARM 
to run four times faster than previous ARM chips. The 
architectural changes explo it the speed of this si licon. 

Digital ' s newest fabrication plant uses a nex t-genera­
tion process called CMOS-6, the same process Digital uses 
for its Alpha 2 I I 64A, which will exceed 350 MHz. It 's a 
0.35-micron, four-layer-metal CMOS process that yields 
hi gh-speed, low-voltage transistors, thanks to extremely 
thin ox ide insulation layers only 65 angstroms deep. Ulti­
mately, this process will yield transistors that run at 0.9 Y. 

Low voltage is a crucia l design point because power 
consumption vaiies with the square of the voltage. A chip 
fabricated on the 2-Y CMOS-6 process wi ll consume only 
37 percent as much power as a chip fabricated on a com­
parable 3.3-Y process . At 1.5 V, the power consumption 
is only 2 1 percent as much. The small feature size also re­
duces capacitance, sav ing even more power. 

The actual die size will depend on how much cache mem­
ory is on the chip. Although thi s hasn ' t been announced, 
the first StrongARMs will probably have 32 KB of primary 
cache. By any measure, however, the StrongARM core is 
tiny-a mere 115,000 transistors, compared to 3.3 million 
on a Pentium. Digital and ARM say thei r goal is to achieve 
performance of at least 300 milli on 
instructions per second per watt, at a KEY TO FIGURE 

cost of about 35 cents per MIPS. The 
RM: First operand 

first StrongARM chips are expected RN: Second operand 

StrongARM Core Architecture 

Instruction cache 

bus interface 


Next instruction A 
+4 

The StrongARM is very simple by modem microprocessor 
standards. It devotes no hardware to superscatar pipelines, 
branch prediction, or out-of-order execution. Its data paths 

RS: Shift control operand 
Lbus: Load bus control 
Wbus: Write bus control 
+4: Dedicated +4 adder 
+disp: Address displacement 

RM 

Register file 

RN RM Wbuslbus RS 

Shift control 

Data cache bus interface 

Load/store address'==============!! 

are streamlined to exploit Digital's high clock speeds. For 
example, the shifter no longer sits in the main ALU data path, 
and dedicated +4 adders calculate address displacements. 
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to consume around 500 milli­
watts (less than half that con­
sumed by a PowerPC 603). 

In the consumer-electronics 
market, it's not sufficient just 
to have the cheapest CPU. The 
peripheral chips-such as 
memory and graphics-must 
be cheap, too. Very few low­
voltage peripheral chips are 
available today, so the Strong­

StrongARM Pipeline 
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 

..--~~-"-~~~~~~-'-~~~~~~~~---,---,,,,..,......,..___,-=~~~.,.,...,,.,,...,,,,,,,.. 

Register read 

Instruction fetch and Execute 


instruction issue 


Condition code forwarding The StrongARM's five-stage scalar pipeline is 
optimized for clock speeds and low power 

~---------------------- consumption. Despite the lack of branch prediction, 

ARM is designed to work with regular 3.3-V components. This 
was a tough bullet to bite because it requires two different volt­
ages on the same silicon, with separate sets of power rails and the 
attendant problems of eliminating noi se and current leakage. 

To further trim costs, the engineers designed the StrongARM's 
system interface so it can be either 32 or 64 bits wide. System de­
signers can synchronize the interface to the CPU core (at fractional 
speeds ranging from one-half to one-ninth the core frequency) or 
to an external clock as fas t as 66 MHz. 

An even more radical design twist is that the circuits use edge­
triggered latches with conditional clocks, instead of the more 
common level-triggered latches . This means the StrongARM in­
puts the clock signal into a section of logic only when that section 
is needed, so a function unit consumes power only when used. To 
go along with this, a new instruction stops all the internal clocks 
until they 're awakened by an interrupt. These features shou ld 
make it easier to implement energy-saving sleep modes. 

The StrongARM Pipeline 
The StrongARM team decided against a superscalar architec­
ture. Superscalar pipelines, multiple execution units, and all the 
extra logic required to issue multiple instructions and check for 
dependencies would have increased the StrongARM' s cost, pow­
er consumption, and design time. The engineers omitted out-of­
order execution for the same reasons. 

Instead of going superscalar, the StrongARM engineers chose 
to lengthen the execution pipeline. While the ARM7 has three 
stages, the StrongARM has five. An even longer pipeline would 
allow higher clock speeds, but it would also exceed the power bud­
get. The architecture is kept as simple as possible, with clean 
data paths and low-latency execution units to take advantage of 
the fast silicon. 

The original ARM architecture has a dual-purpose barrel shifter 
closely coupled to the ALU. The barrel shifter handles arith­
metic-and-shift operations, and it also aligns data and extracts 
bytes . In the StrongARM, the barrel shifter has been moved aside 
so that shifts by zero bypass it completely. This yields a faster data 
path for the majority of instructions that don ' t need shifts. 

Older ARMs used the main ALU to calculate address dis­
placements, but the StrongARM does it with two dedicated +4 
adders that can calculate concurrently. These adders are attached 
to the program counter and the load/store bus. The StrongARM's 
register file now has five ports-three for reading and two for writ­
ing-so a load can complete simultaneously with a write to a 
register, yielding a load-use penalty of only one cycle. 

The five stages of the Strong-ARM's pipeline are instruction 
fetch; register read and instruction issue; execute; buffer and 
cache access; and register write. In typical Alpha style, this 
pipeline has extensive paths for the forwarding of branch ad­
dresses and ALU results. 

There is no branch prediction at all. Instead, the StrongARM 

branches execute very quickly because the 
minimizes branch penal­ StrongARM calculates and forwards the address 
ties by executing branches information in Stage 2, bypassing subsequent~­

at an early stage in the 
pipeline. It calculates branch addresses during the issue stage and 
forwards them past the other stages. It can also forward condition 
codes from an instruction in the execute stage. For example, as­
sume the fo llowing sequence ofcompare and branch instructions: 

CMP RO,R l compar e reg i st ers 
BNE loopl branch if not equal 

During the execute stage, the CMP instruction sets the N, Z, C, 
and V condition flags. Meanwhile, during the same cycle, the 
BN E instruction is in the issue stage, computing its destination 
address and the address of the next instruction (thanks to those par­
allel +4 adders). The StrongARM forwards all these results di­
rectly to the fetch stage, which costs a one-cycle penalty if the 
branch is taken, but costs no penalty at all for a branch not taken. 

This yields very good performance, considering how much extra 
branch-prediction logic (and hence power) it avoids. Of course, it 
only works this weU for a single-issue processor. With a four-way su­
perscalar chip, the branch-taken penalty would be four instructions. 

The StrongARM has no on-chip FPU. However, the multipli­
er-adder unit attached to the ALU is significantly enhanced. The 
multiplier performs signed and unsigned multiply and multiply­
accumulate operations, 
generating 32- or 64-bit Advanced RISC Machines (ARM) 

Cambridge, U .K.results. The multiply­
+ 44 1223-400-400

accumulate instruction http://www.arm.com 
is similar to the MAC 

Dlgltal Semiconductor instruction in a digital 
Austin , TX

signal processor. The (800) 332-2717 
multiplier can retire 12 
bits of result per cycle, and the adder can retire 32 bits. This 
yields a total latency of two to four cycles for a 32-bit result and 
three to five cycles for a 64-bit result. (The timing varies be­
cause the unit completes short operands more quickly.) While 
this may seem long compared to the latest CPUs, remember that 
a cycle on the StrongARM is less than 5 nanoseconds. 

Down to the Crossroads 
The StrongARM chip will drive into the intersection of comput­
ers and consumer electronics . When Digital launched the Alpha 
processor in 1992, it promised that the new architecture would 
span the whole spectrum from workstations to hand-held de­
vices. But the latter category has always seemed an improbable 
use of the Alpha because of the chip's voracious power con­
sumption. The StrongARM could fill that niche. • 

Dick Pountain is a BYTE contributing editor based in London. You 
can reach him at dickp@bix.com. 
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Is Your NetworkSecure? 

Securing your corporate network while of the system into classes based 

on least pri vilege. Each process 
connecting to the Internet doesn't have to be gro up is ca ll ed a do main . In a 

similar manner, the fil es on the 
difficult. .Just start with a good foundation. system are grouped into classes 

call ed types. The Domain Defi­
niti o n T a bl e o n page 156 de­

DAN THOMSEN AND WINN SCHWARTAU sc ribes eac h doma in ' s access 

W hen building new systems, there are always de­
sign trade-offs to be made between functiona li­

ty and sec urity. Do we inc lude the coo l widget or that 
boring, constraining sec urity feature? Hi stori ca ll y, the 
widget usually won. But as Internet connectivity grows, a 
new class of criminal s is causing electronic mayhem and 
committing crimes. 

Despite the fac t that strong, easy-to-manage information 
security is on the top of corporate wis h li sts, it is often 
pushed to the bottom of the heap when it comes to im­
plementation. Security is never free, but you can reduce the 
cost of secure systems by creating fl ex ible security mech­
ani sms as a solid base to build on. Type enforcement is a 
straightforward security mechani sm that provides the flex­
ibility to balance security and functi onali ty. 

The Dawn of Computer Security 
In 1985, the federa l government publi shed the first set of 
computer sec urity crite ria that computer professionals 
could understand and build into systems. Official ly called 
the Trusted Computer Securi ty Evaluation Criteri a, it is 
more popularly known as the Orange Book. It offers a 
range of ratings for secure systems. The ratings start with 
D, for systems with no sec urity, and go to A l , which re­
quires fo rm al methods to verify security. 

One o f the key e le ments of th e Orange Book was 
mandatory access control , where al l the resources in the 
computer (i.e., users, files, services, and programs) are 
labeled with a security level, or sensitivity. The label iden­
tifies the degree of sensitivity of each resource, such as Un­
classified, Confidential , Secret, and Top Secret. Labels 
effectively assign the data on the system to separate "buck­
ets." The goal, or security policy, is to keep sensiti ve data 
from getting into the least-sensitive bucket. 

Many initial Orange Book implementations were too re­
stri ctive. The federal government funded seven years of 
R&D to create a flexible implementation. At the heart of 
this solution is the type-enforcement securi ty model. 

Type Enforcement 
Type enforce ment is a sec urity mec hani sm th at gives 
every program on the system permission to do on ly those 
d1ings it requires to do its job. This is called least privilege 
and applies to applications, fil es, and OSes. 

Type enforcement works by grouping all the processes 

ri ghts for each type. T he table 
cannot be changed whil e the system is running. 

The DBMS can interact on ly with database files , and the 
texteditor can interact only with user fil es. The World Wide 
Web server can read user fil es but not mod ify them and is 
the only domain with access to the 

network. A similar table is Assured Pipeline 
constructed forcontrolljng ~ 
how domai ns can interact 
with each other. 

One of the mos t i m­
portant fil e types is the 
executable file. Tight con­
tro ls are placed on which 
prog rams ca n be exe­
c uted in a do main and 
who can modify them. 
Destru ctive softw are, 
such as vi ru ses and Tro­
j an ho rses, ca n be 
stopped co ld beca use 
they cannot modify the ex­
ec utab le fil es . 

Type 
enforcement 

Network 
driver 

Assured Pipelines 
Provid ing separati on of app li -

~ 

cations is not enough to ensure se­
curity; you must also control how the in ­
fo rm at ion fl ows th ro ug h th e syste m. Type 
enforcement creates a ki nd of pipeline to organi ze data flow 
between programs (see the figure "Assured Pipe]jne" above). 

Many applications are part of larger systems. To as­
sure that information moves secure ly, type enforcement 
contro ls the data each program can read and write. Each 
program can only read from the stage in front of it and 
write to the next stage of the pipeline. No stage of the 
pipeline can be ski pped, and how the data flo ws through 
the system is tightly controlled. 

A divide-and-conquer approach to building secure ap­
plications is another advantage of assured pipelines. By 
splitting a large program into smaller pieces, it is easier to 
analyze and be sure the pieces are operating correctly. 

For example, suppose you wanted all the outgoing mllil 
messages to be digitally signed before leav ing your net­
work, to prove who sent the message. You cou ld modify 
the word processor to include the di gital signature, but it 
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would be difficult to make sure you modified it in all the coITect 
places. If instead you created a program whose job was to check for 
the di gital signature, you could feel confident the program was 
working con-ectly. By using an assured pipeline, you can make 
sure no data reaches the network software unless it has passed 
through the new data filter. 

the system tries to access information outside its bucket, either the 
software is fl awed or a potentially harmful entity is controlling it. 
Take control of the situation . Watch the software more closely 
through auditing, or shut the software down immediately . 

Finally, apply the concept of least privilege. By limiting the 
privilege a system has , the 

Type Enforcement in a Firewall 
Today, type enforcement has 
been incorporated in a firewall 
to provide flexible iso lation 
between networks. Iso lation 
between the Internet and an 
organ izat ion 's in terna l net-

DOMAIN DEFINITION TABLE 
A file's type specifies what domain, or application, can access the file. 

Application Database User file Network 
DBMS Read, write No access No access 
Text editor No access Read, write No access 

WorldWideWebserver Noaccess Read Read, write 

work is extremely important 

to protect against malicious attack. Type enforcement offers an 
ideal mechanism to isolate internal corporate and organizational net­
works from the Internet. 

If a firewall is to secure internetwork access, placing it on an 
insec ure platform makes littl e sense. Incorpo rating type en­
forcement all ows for a fl ex ible policy to be enfo rced. Equally 
important is to make the poli cy mandatory-do not let key se­
curity in formation be changed while the system is connected to 
the hostile network. This eliminates the possibility of "helpful re­
confi gurati ons" by Internet hackers. 

Separate the two networks on the inside of the machine. An In­
ternet firewall 's prime goal is to keep the in formation separate un­
til a security check has been performed to verify that the infor­
mation is permitted to cross the policy-driven barrier. The solution 
is network stack separation, using two di st inct network cards. 

A type-enfo rcement firewall with two network cards can also 
always tell where infonnation originated, no matter how clever the 
intruder. The two network feeds are connected to two domain-sep­
arated network drivers, thus preventing network protocol spoof­
ing (i.e. , an advanced hacking technique where attackers handcraft 
network packets to mask their true origin) . The two stacks main­
ta in control over the information coming from either side. Only 
software defined and contro lled by type enforcement can deter­
mine which information may move between networks (see the fi g­
ure "Using Type Enforcement in a Firewall" below) . 

Always be on the lookout fo r malicious acts. If any software on 

Using Type Enforcement in aFirewall 
Firewall Type-enforcement firewall 

f5 Unlocked 

CJ Locked 

A type-enforcement firewall 
secures data by separating 
information from the Internet 
and the internal network. 

amount of damage that can 
be caused if that system is 
compromised can be limited. 
Consider, for example, the 
sendmail program. It is the 
network server that receives 
and forwards ma il on most 
Internet hosts. Unfortunately, 

'------------------------------~ sendm ai l has bee n littered 
with vulnerabilities that have let attackers take control ofan entire 
system. The latest vulnerability revo lved around the syslog sys­
tem call letting attackers overwrite sendmail 's stack and take con­
trol of senclmail. Once in control, the attackers started an interac­
tive shell program and launched their attack on the rest of the system. 

Using type enforcement and least privilege prevents the syslog 
vulnerability from being exploited without changing the sendmail 
code. Senclmail is placed in a separate domain that can only read 
data fro m the external network and write data into the queues to 
be forwarded to the internal network. Sendmail cannot cause 
other programs to be created or executed. 

Even if the attacker got control of sendmai l, all he or she could 
do is interrupt the mail service, which could have been clone any­
way using a network fl ooding attack. Because type enforcement 
controls execution, the hacker could not even execute an interac­
tive shell and would have no hope of penetrating other domains. 

Not Just for Firewalls 
Many other applications can be secured cost-effecti vely using 
type enforcement. Nowhere is sec urity as critical as it is in 
cryptograph ic systems. Key management controls, encryption 
algorithms, key distributi on, public-key repositories, and other 
criti ca l subsystems can all be tightly contro lled in the ir own 
protected domains. 

Applying type enfo rcement and its data separation is a natural 
extension to databases containing sensiti ve information. And in 
environments where strict control s are placed on communica­
tions resources , type enforce ment can control acces s to the 
communicati ons resources and make sure th at the software al­
locating the resources cannot be tampered with or bypassed. 

By their nature, secure systems are more expensive to build . 
As a result , secure products often lag behind in current func ­
tionality. If you are going to get the features into secure systems 
in a timely and cost-effective manner, good tools are needed. 
Nowhere is that more important than in putting the ri ght build­
ing blocks in the OS. 

The type-enforcement securi ty mechanism gives the OS a sol­
id foundation for securing applications. Type enforcement can be 
used to protect applications from malicious modification by out­
siders, other errant applications, and the application itself. • 

Dan Thomsen is a senior resea rch scientist at Secure 
Computing Co1p. He is working on the Sidewinder Internet 

fi rewall. Winn Schwartau is a security consultant and author 
of Information Warfa re: Chaos on the Electronic Superhighway. 
Th ey can be reached 011 the In ternet at thomsen@sctc.com and 
winn@ i1~fowar.com or on BIX c/o "editors. " 
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Clean Up: C++ Garbage Collection 

Here's a tool that helps you keep your 	 and the count on the object to which the 

pointer is newly ass igned is incremented. 
code clean by taking out the trash 

.JUSTIN MILLER 

E very C++ programmer at one time or another has 
had the fo llowing problem: Somewhere, somehow, 

your program ca ll s new more times than it call s de 1ete . 
Or perhaps it 's the inverse: Your program tries to use an 
object that's been deleted. Maybe it de letes an object 
more than once-perhaps two, even three times. 

These related problems can manifes t themse lves in 
mysterious ways. A temporary string object doesn' t get 
deleted; yom program continues to run but inexplicably ex­
hausts memory. Other times, the mani festat ions are not so 
mysterious. A routine attempts to dereference a pointer that 
is pointing to a de le ted object and the whole program 
crashes spectacularly. 

It ' s difficult to keep track of all the objects you have to 
delete. Consequently, during design time, you' re fo rced to 
repeatedly ask: "When is it safe to de lete this object?" 
Because thi s is often a tough question to answer, thi s on­
going wrestling match with memory almost always com­
plicates your design. And even the most meticulous pro­
grammer makes an occas iona l error, leading either to a 
global protection fault (or its equi valent) or memory that' s 
never freed. 

Pandora's Box Closed 
The so luti on to all thi s is a garbage co ll ector. With a 
garbage collector, you never have to delete anything. The 
collector automati call y deletes an object when your pro­
gram no longer references th at object. If you' ve seen 
garbage collectors, you' re probably concerned about their 
performance. Some work by "waking up" intermittently 
and searching through memory for objects that can be 
deleted. This can bog down the application . 

The speed of a garbage collector depends on its type. 
The most general types of garbage collectors- which do, 
in fact , search th rough memory-are slow if you com­
pare them to "man ual" memory management (i.e., ex­
plicitly using de 1ete). However, most of the time your 
program won ' t need such a complicated co llector. A ref­
erence-counting garbage co llec tor is suffici ent. 

A reference-counting garbage collector is fast because 
it doesn' t have to search through memory. Instead, fo r 
every object, it keeps a running count of the number of 
pointers that point to that object (this running count is the 
object 's "refe rence count"). Every time a pointer is as­
signed to point to an object, that object's count is incre­
mented. Every time a pointer is reassigned to point to a di f­
ferent object, the original object's count is decremented, 

A lso, every time a pointer goes out of 
scope, the count for the object to which it 
pointed is decremented. 

Because the garbage coll ecto r keeps 
track of the number of pointers referencing 

the object, it knows that when the reference count for an 
object reaches zero, the object can be safely deleted (if 
there are no poin ters to the object, your program can' t 
access the object). 

Limitation 
The only drawback to such a garbage co llector is that it 
can' t "collect" cyc li cal structures. For example, suppose 
you have three objects, A, B, and C. They are ti ed to one 
another in the fo rm of a circular li st: A contains a pointer 
to B, B contains a pointer to C, and C contains a pointer to 
A. Initially, some other pointer may have pointed to A, but 
that pointer has gone out of scope and, consequently, thi s 
c ircul ar structure is no longer access ible from your pro­
gram. It should be put in the garbage. 

However, since each object points to the next member 
of the loop, each of these objects still has one outstanding 
reference. As a result , a reference-coun ti ng garbage col­
lector won ' t collect the members of this structure; they wi II 
be "leaked." 

If your program does include a circul arly linked list, that 
doesn' t mean you cannot use a reference-counting garbage 
co ll ector. You can arrange to have the garbage collector 
properly delete the structure, using what I call the " linchpin" 
method. With this technique, you 

A reference-countingpick one object in the cycle to be 
garbage collector's 

the linchpin object. When your weakness is a 
program no longer needs to circular 

structure.use a c ircul ar structure, it 
Even

pulls the linchpin; that is, though all 
yo ur program sets a ll outside c referencespointers inside the linch­

to the 
pin object to null , thereby structure 
breaking the loop. Since are gone, 
the loop has now become each member still has an 

outstanding referencea linear li st, the garbage collector can delete pointing to it. 
the remain ing objects appropriately. 

C++ to the Rescue 
At thi s point, though you may be inc lined to agree that a 
reference-counting garbage collector would be a fine pro­
gramrning tool , you' re probably concerned about the time 
you' d have to spend to build one. And if you do decide to 
build one, you must be exceedingly careful in its con­
struction: Any errors in the reference-counting code of 
the collector would produce an unacceptably leaky garbage 
collector. collli11 11ed 
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Happily, C++ operator overloading permits you to implement 
a completely transparent and foolproof means of reference count­
ing. I've used this concept to create the reference-counting garbage 
collection system accompanying this article. 

RGC, my reference-counting garbage collector, defin es two 
template classes. These template classes emulate pointers by 
overloading the =, ==, *, and -> operators. Behind the scene 
these operators do the reference counting fo r you. Whenever the 
reference count of a particular object fall s to zero, these operators 
delete the object. 

You needn ' t be aware of the reference counting at all- it's 
entirely transparent. And because you ' re unaware of the ongoing 
reference counting, you can ' t make any mistakes regarding it. 
This ensures the accuracy of the reference counts and hence the 
reli ability of the garbage collector. 

Using RGC 
Incorpo rating RGC in your next C++ development project is 
simple. First, you' ll need to include RGC.h in your source fi les. 

This file defines three classes: 
TRGCObj, TRGCRef, and 
TRGCR ef Obj. Th e fir st, 
TRGCObj, shoul d be dec lared 
as the virtual public superclass 

RGC is available from the BYTE Web of any object to be managed by 
the garbage collector. TRGCRefSite at http://www.byte.com. RGC 
is a template class . Its parame­

includes RGC.h, atest-driver program, ter is the type for which it will 
act as a pointer. This type mustand aself-tracing program that prints 
inh erit f rom TRGCObj . The 

messages whenever an object is third class-TRGC RefObj-is 
also a template class. TRGCRe ­created or destroyed or its reference 
fObj is just like TRGCRef, but it 

count changes. inherits from TRGCObj so that it 
can be tracked and deleted by 

the collector. TRGCRefObj ex ists so that the system can support 
the equivalent of poi nters to pointers. 

Inside RGC 
TRGCObj includes two member functions, Register Reference 
and Deregi ste rReference. These functi ons respecti vely in ­
crement and decrement an object's reference count. Additional­
ly , they return the updated number of outstanding references. 

Garbage collection takes place inside the TR GCRef template 
class. At any given time, one of its instances (which I'll call a ref­
erence from now on) either points to a valid object in memory or 
is null. TGRCRef overloads the assignment operator so that every 
time a reference is assigned a value, two things happen. If the ref­
erence had previously been non-null, Deregi sterReference is 
called on the object to which it had been pointing. Then, if the 
reference is being assigned to a non-null value, Regis t e rRef ­
e ren ce is called on the object to which it is to point. This keeps 
an object's reference count accurate as assignment operations 
occur. 

Additionally, the TRGC Ref destructor handles the situation of 
a reference ' s pointing to an object when that reference is de­
stroyed. The destructor calls De reg i st er Reference on the ob­
ject to which the reference points. This keeps an object's reference 
count accurate when references go out of scope or are deleted. 

Finally, if Deregi sterReference ever returns a 0, indicat­
ing that there are no outstanding references to a particular object, 
the reference will delete the object. 
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An Example 
Examine the following listing fragment: 


#include " rgc.h" 

cla ss myclass : public virtual TRGCobj 

I I; 
typedef TRGCRef<myclass> Pmyclass ; 
void main() 
{ 

Pmy cl ass A new mycla ss ; 
Pmy c l ass B new myc l ass; 
A=B ; 
I 

When A is ass igned to the pointer return ed by new, the 
TRGCRef:: se t point er functi on is called. This stores the point­
er to which A is being assigned and call s Regi s terReferen ce on 
the object to which it points. The second assignment (of B) does 
the same thing. 

But when Ais ass igned to B(the third assignment), a series of 
ca ll s within the overl oaded ass ignment operator cause De r eg ­
i ster Reference to be called. Deregi ster Reference will return 
a 0, since A had been the last reference to the object it had been 
pointing to. The garbage coll ector will delete thi s object (the re­
sult of the first new) . 

This assignment also causes Reg i ste rReference to be called 
on the object to which A is being assigned. This increments the ref­
erence count in the object. 

When the ma i n functi on concludes, the destructors for the lo­
cal vari ables (A and B) are called. The destructor fo r B is called 
first, which causes Deregi sterRefe rence to be invoked on the 
object to which B refers. Deregi sterReference returns a 1, 
since A still points to the object. But when the destructor fo r A is 
called, Deregi sterRe f erence will be invoked on that same ob­
ject and thi s time will return a 0, causing the object to be deleted. 

Note that it is important not to use "regul ar" pointers to an 
object that is to be garbage-co ll ected. A regular pointer will not 
be counted in the reference count, so it' s possible that the ob­
ject will be deleted while your program still holds an outstanding 
pointer to it. 

Keep It Clean 
RGC also handles pointers to pointers. For a reference that is a 
"second level" p"ointer- i.e., a reference that points to another ob­
ject and that is itself po inted to- yo u must use TRGCRefObj. 
This allows the garbage collector to work on references just as it 
works on objects; when there are no references to the reference, 
the reference will be garbage-collected. 

The above applies to arbi trary depths of pointers. In general , the 
outermost layers of pointers may be implemented as e ither 
TRGCRef or TRGCRefObj types; inner layers must be implemented 
as TRGCRefObj types. 

RGC is a simple, effi cient, and robust reference-counting 
garbage collector that releases you from having to keep track of 
when to delete an object. It thereby ends memory leaks, ensures 
that you never free an object too soon, and simplifies your code. 
In short, it will make you more producti ve and make your C++ 
programs more reliable. • 

Justin Miller is studying electrical engineering and computer science 
at the Massachusells Institute ofTechnology. You can reach him on 
the Internet at j cmiller@mit. edu. 
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More Control, Fewer Headaches 
You can cut support costs and hassles with 	 Confi gurati on management of the 

desktop is becoming increasing ly 

SALVATORE SALAMONE 

I f you ' re a network admini strator, you crave co ntro l. 
You ' ve probabl y got a li st o f too ls you' d li ke fo r that 

purpose. A centrally admini stered menu (in the form of a 
Program Manager-li ke shell ) on each desktop could help 
control how users access networked applications and con­
trol what users have access to. Thi s kind of control can re­
duce LAN support costs. 

A configuration management tool can help you manage 
a ll those desktops. Severa l vend ors, such as Nove ll , 
Symantec, McAfee Assoc iates, and Computer Knacks, 
offer such tools today . Typica ll y, these packages allow 
a manager to edit WIN.INT fil es, script commands, and 
limit a user' s desktop cho ices (for example, by remov­
ing the DOS-prompt option or by making "Open" under 
the File menu nonfunctiona l). 

The desire for confi guration management is not limit­
ed to Inte l-based PCs running Windows. Last year, con­
fi guration management was one of the fac tors that earned 
Digital Equipment' s Multi a MultiClient system the BYTE 
Best of Comdex award in the category of des ktop com­
puters (see "Notebooks, NT C lusters Capture Awards," 
February 1995 BYTE). The Multia is essentially a low-cost 
Alpha-based Windows NT workstation that comes bundled 
with configuration management features. One of the main 
advantages of Digital's Multia line is the set o f configu­
ration tools; they give users a lot of contro l over their 
desktop envi ronment. 

Integration with OS and NOS 
Configuration management tools are becoming more tight­
ly integrated with either the network operating system or 
with systems management tools. For example, rather than 
just linking an icon on a user's screen to an application on 
a specific server, a configurati on management program 
might link the exec ution of an applicati on with a soft­
ware metering program. In that way, when all the licens­
es for a particular applicati on are used up, the icon asso­
ciated with that application would no longer be di splayed 
on a user' s screen . Or, you mi ght connect leve ls of ac­
cess (e.g ., read-onl y vs. write) with an organi zati onal 
structure previously defined in a Novell Bindery or net­
work directory service. So when a new sales associate is 
added to the network, for example, that person would au­
tomatically be able to look up customer account infor­
mation , while a newly added sales manager would auto­
matically be gi ven the privilege to make changes in 
customer files. 

integrated configuration management tools 	 popular because many managers see 
it as a way to reduce the ir ri s ing 
LAN support costs. Over a five-year 
peri od, the average cost per user fo r 
LAN support is $3278, according to 

the Gartner Group. That's more than $2 milli on per year, 
on average, fo r a 700-node LAN . In contrast, the aver­
age annu al cost per user fo r equipment (inc luding net­
work server hard ware, desktop adapter cards, cabling, 
hubs, connecti vity software, and install ation fees) is only 
$885 (most of which is spent in the first year when equip­
ment is purchased). 

A cost-of-ownership study by the Meta Group fo und 
similarly hi gh numbers fo r LAN support. Meta estimates 
th at the cost per c lient over a fi ve-year period is $ 19,504 
(or about $3900 per client per year). 

Confi gurati on management too ls can reduce the ad­
mini strati ve burden on a LAN staff in a number of ways 
(see the li st on page 160). By replac ing the standard Win­
dows Program Manager with a centrall y admini stered 
desktop manager, you ca n get rid of many potentiall y 
confus ing options. For example, you mi ght prov ide icons 
only for programs the user has access rights to. Or, you can 
remove the Properti es Menu option on a user-by-user or 
group-by-group basis to prevent tampering. 

At a higher level, you could integrate network rights into 
the desktop environment to reduce admini strative tas ks. 
For example, if the marketing group is allowed access to 
a gra phics applicati on, adding a use r to the market ing 
group in SYSCON would make the graphics application 
icon appear on the user' s desktop automatically. Therefore, 
double admini strati on is not required. 

User interfaces a lso make it eas ier fo r people to get at 
networked appli cati ons and resources. Users need only 

Where LAN Support Dollars Go 

Components 

Hidden 

27% application 
support 

It costs an average of $3278 per year to support an average LAN 
user, according to analysts at the Gartner Group (Stamford, CT). 
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cli ck on an icon to start an application or to gain access to a re­
source, such as a printer. This reduces training costs. 

A well-designed user interface hides the complexity of a net­
work operation. For instance, launching an application from a 
Ul can transparently handle changes of directories (to load a data 
file) and can direct the output to a printer specifically set up for 
a particular application. Without the UJ , the user might need to 
know where a data fil e is located, how to change directories to 
load that fil e, and how to direct the output to that printer. None of 
these tasks is monumental, but for a user unfamili ar with net­
work directories or, for that matter, uncomfo rtable with working 
on a computer, commands to perform these tasks may seem like 
a fore ign language. 

Helping Win 95 Users 
Some compani es are looking at configuration management too ls 
to save training costs associated with moving to Windows 95. As 
Windows 95 is rolled out in an organization, a company using a 
configuration management tool may opt to keep a Windows 3.x 
Program Manager-like interface di spl ayed on everyone's PC. 
That way, the users see no change at all. When a department 
completes its Windows 95 training, the LAN manager can go to 
a centrally administered configuration tool and make the neces­
sary adjustments so that each PC shows a Win 95 display rather 
than the Program Manager-like display. 

Another way a configuration management tool can help with 
the migration to Win 95 is by controlling access to Win 95 ap­
plications. Suppose you ' re moving to Win 95 department by de­
partment. You 'd like users who've been upgraded to have ac­
cess to the new applications, but you don' t want users still running 
Windows 3.x to try running Win 95 applications (that could 
mean nervous breakdowns at the help desk). 

Ordinarily, it ' s a nightmare trying to handle this mi xed envi­
ronment. However, this ad ministrat ive task could be made easi­

• Masks complexity of the network from users 

• Reduces user options, making LAN support easier 

• Reduces training costs 

• Facilitates changes when applications move or 
devices are added to the network 

• Keeps users from trying to run programs their PCs 
cannot support 

• Enforces uniform corporate image in customer­
service settings 

• Tightens security 

ible to the users. For example, as you add file servers, a particu­
lar application might move from one machine to another. For 
some users this change can be upsetting. They may have step-by­
step instructions on how to open a particular file. Then when a fil e 
moves, their normal routine won ' t work. They might not know 
enough about DOS directories, NetWare dri ves, or off-the-shelf 
applicati ons to be able to figure out how to do things like change 
a directory to get the fil e. 

You could also use a configuration tool to link a hardware­
in ventory program and a user's ability to run an application. This 

er if a configuration management tool is tight­
ly integrated with sys tems manage ment 
software. For example, you might use a soft­
ware-inventory program to determine if a PC is 
running Win 95. Ideally, you 'd like to be able to 
take thi s information and automatically make it 
avail able to a centrall y administered desktop 
configuration management too l; then, a user 
will see a Win 95 application icon only if hi s or 
her PC is capable of running it. 

In some cases, you might have two versions 
of an application on the network-say Word 
6.0 and Word fo r Win 95. You can probably 
apprec iate the ad mini strative nightmare one 
would face trying to match a user's access to 
these programs based on whether (and when) 
they've been upgraded to Win 95. Again, you 'd 
like to be able to off-load some of thi s admin­
istrati ve work. It would be very helpful to have 
the icon for the most current application be di s­
played automatically when a user's PC is up­
graded. 

Limit Options and Limit Problems 
Good user interfaces also reduce network man­
agement costs. Basically, a UI limits a user's 

Computer Knacks 
Shrewsbury, NJ 
(908) 530-0262 
fax: (908) 7 41-0972 

Digital Equipment 
Maynard, MA 
(800) 344-4825 
(508) 493-5111 
fax: (508) 493-8780 
http: //www.dec.com 

McAfee Associates 
Santa Clara, CA 
(800) 866-6585 
(408) 988-3832 
http:// www.mcafee.com 

Novell 
Orem, UT 
(800) 453-1267 
(801) 222-6000 
fax: (800) 668-5329 
http: //www.novell .com 

Symantec 
Cupertino, CA 
(800) 441-7234 
(408) 253-9600 
fax: (408) 252-4694 
http: //www.symantec.com 

would let you check to see if a user's PC has 
the appropriate video card or enough memory to 
run a particular application , for example. If a 
use r's mac hine doesn' t have the right stuff, 
you ' d like that information to be passed to a 
Windows configuration management program 
so that the icon for that application is not dis­
played on that machine. This would head off 
an application bombing and mean one less call 
to the help desk. 

Configuration management tools can also be 
used to help project the corporate identity. A 
bank that uses PCs to show customer account in­
formation might not want a Beavis and Butt­
Head screen saver fl ashing on the screen. A 
configuration tool can make sure every terminal 
displays the corporate logo instead. 

Such control over the desktop environment 
will be possible as new configuration manage­
ment tools become more tightly integrated with 
the NOS or with systems management too ls. 
LAN administrators will thus have better control 
of user access to applications and data. • 

Salvatore Salam.one is a BYTE editor who often 
covers the network bea t. He's the aurh or of 

opti ons, thus restricting the types of problems a staff has to deal Reducing the Cost of LAN Ownership (Van Nostrand Reinhold, 
with. A central configuration tool can make certain things invis- 1995). You can reach him on the Internet at ssalarnone@ bix. com. 

160 BYTE J ANUA R Y 1996 

mailto:ssalarnone@bix.com
http:http://www.symantec.com
http://www.novell
http:www.mcafee.com
http:http://www.dec.com


.JERRY POURNELLE 

Dead Chickens and Portable Data 

Y ears ago, I told the VP of marketing at AT&T 
that if they bought KFC, they' d end up adverti sing hot, dead 
chicken. He sighed and said, " The worst of it is that we'd prob­
ably advertise warm, dead chicken." 

So AT&T bought NCR and turned it into AT&T Global In­
formation Solutions. Having admitted they couldn ' t market a 
cure for death , AT&T took a company that could market small 
computers and slaughtered it. While they were at it, they let 
NCR wring the neck of AT&T's most exciting product, the Sa­
fari laptop. It was one of my favorite laptops- small , very 
portable, built-in communications. While AT&T desktop mar­
keting wasn' t very hot, they had some good technology, and they ~:LL........--~~-__.~ "' 

were beginning to move with the Safari . After NCR was Jerry offers 
dragged in , no journalist I know ever heard fro m either AT&T or NCR again. adviceThe Safari was never updated-if there are new models, I never got the word. 

on disasterWe can ' t review what we don ' t hear of. 
recovery

It 's up to marketing to make us aware of new No rto n Utili ties (N OD comes with NU) a l­
products, or at least that there are new prod ­ ready install ed on the hard di sk, they ' d have and looks at 
ucts, because I guarantee you there are plenty of tri ed NOD and sa id so . ln any event, the one ways to accessoutfits out there who do let columnists know. I thing you don' t want to do if you have a di sk in 

confess I hadn ' t thought of AT&T fo r a year tro ubl e is in stall something new on it or write data­

when I was reminded by a Wall Street Journal to it in any way . 
 anywherearticle of just what a fi asco th e AT&T/NCR NOD all ows you to make an Undo di sk that 
merger became. will put things back the way they were. You can 

The pity of it all is that if ever there was a pu t that on a fl oppy di sk or on a network di sk 
co mpany th at ought to be boomin g in these (n ever on the disk you' re working on!). As long 
days of Internet and Unix popularity , it sure ly as you do that, you' re reasonabl y safe, with one 
ought to be AT&T. Who e lse would be better exception I'll get to in a second. 
suited to sell you a Uni x box th at you can hook If NOD fa il s, your next step depends on how 
directly to the Internet? I used to have one here important the data is. If all you stand to lose is a 
at Chaos M anor. Perhaps there's an updated few hours of install ation time, you can try muck­
system, bu t if so, they sure haven' t let me know ing about with NU yourself. For example, DOS 
about it. Alas. keeps two copies of the FAT. They' re supposed 

to match, but sometimes they don' t. If you know 
Every now and then I get a panic E-mail message which one is good, you can tell NU to use the 
about di sk drives w ith lost cha ins, cross-ref­ good one and ignore the other. There are other 
erenced or nonmatching fil e all ocati on tables such tri cks. All are fa irl y dangerous in that you 
(FATs), and other disk woes . Alas, I don' t have can lose your files fo rever, but that's the worst 
time to do more than send a generi c answer. I that can happen. If that won' t be a complete dis­
usually advise them to try Norton Disk Doctor as ter, you ca n use NU to try to recover from 
run from a fl oppy di sk. I fi gure that if they had some stupid applicati on that wrote garbage in 
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the wrong places- or more likely, some­
thing dumb you did. 

You may even be able to recover com­
pressed files. It doesn 't say so on the box, 
but NU for Windows 95 works quite well 
in DOS (which is where you ought to be 
working if you' re trying to recover files ; 
using a disk ed itor in Windows or Win­
dows 95 [W95] is just asking for trou­
ble). It will work on Doublespace com­
pressed drives . 

Understand, I don ' t recommend fi le com­
pression. Gigabyte disk drives sell 
for under $299 now , and re­
cently we got a 3-GB drive for 
about $700. With hardware that 
cheap , why take chances? Al­
though file compression usually 
works fine, there 's a small but 
real chance that yo u' II lose 
everything on one of those 
compressed logical drives. 
It's also inconvenient. 

If you do use compres­
sion software, you really 
need to have NU installed in 
your system. It probably won ' t 
be good enough to recover you from your 
disaster, but it might be. 

If all else fa ils, there are data-recovery 
experts. My son Alex is a partner at Work­
man & Associates in Pasadena, Cal ifor­
nia. While they mostly do installation and 
maintenance consulting, they also do data 
recovery. You should be aware that this 
can get downright expensive. You're much 
better off buying the hardware and soft­
ware it takes to do freq uent backups. Most 
of the people who end up paying Alex to 
recover their data knew that, of course. 

If your data is important enough to pay 
recovery experts to retrieve it, don't use 
NU. And don't write to your hard d isk if 
you can help it; because if your problem is 
a fa iling hard disk, recovery is going to 
be very difficult, and anything you write to 
that disk is likely to make things worse. 

Clearly, your best bet is to make good 
backups before you have problems; and if 
your data files are important enough that 
you'd be willing to pay for their recovery, 
they ' re important enough for you to buy a 
tape drive. For that matter, they ' re proba­
bly important enough to protect with a 
RAID system or full mirroring. 

I don't like Franklin Quest's Ascend 5.0. I 
don't like the colors, and I particularly 
don ' t like the way it handles telephone 
calls. It uses the Microsoft Dialer, which 
means that if you hang up the phone after 
your call , your software doesn 't know 
you' ve done that; and until you go back 
into the software and tell it that you' ve 
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hung up, it keeps the phone tied up. It also 
keeps a log file open that is "timing" the 
call long after you hung up. 

The result was that I didn ' t use Ascend 
5.0 to dial. I'd look up the numbers in a 
paper book; but since I wasn ' t using As­
cend 5.0, 1wasn' t entering new numbers in 
it, so I got to losing phone numbers. 

I'm not sure what! had against the rest of 
Ascend 5.0, but! went for almost two months 
without using it. The result was a mess. I 
wasn ' t able to keep track of appointments. 

I was losing phone messages. I 
didn't have any priority to 

my work. That clearly 
cou ld not go on. 

Therefore, I went back 
to Ascend 4.0. It has a 

few flaws that version 5.0 
was supposed to fix , but I 
can li ve with them; and it' s 
ju st easier for me to use. 
The co lors are brighter. It 
has a phone dialer that 
knows when I have hung up 

the phone. 1t took me about 2 
hours to go through the nine 

weeks in which I hadn ' t upd ated ap­
pointments, kept my journal , done my re­
ports, and dealt with my priority task li sts, 
but eventuall y I was clone with all that. 

The effect on my work was immedi­
ate . No more jotting clown little notes on 
scraps of paper and losing them. Now I 
have a record, and even better, it's a 
record I can search. With luck, version 
6.0 will be as good as vers ion 4.0, but 
with the bugs fix ed; until th en , I can ' t 
li ve without Ascend , but I can sure li ve 
without version 5.0. 

One good thing came of all thi s: I re­
discovered the joys of paper logbooks. The 
problem with an electronic log is that you 
often don ' t have it with you, and often you 
want to make handwritten notes . Carry­
ing a printed copy of the e lectroni c log 
and using that to jot notes in doesn ' t work 
well because the resulting book is too thick 
to carry easil y. 

For years I carried Borum & Pease hard­
bound composition books. They ' re like 
the ones you see in tl1e drugstore, but they 
come page-numbered. Since I have the 
habit of taping business cards, letters, and 
newspaper clippings into my logbook, I've 
found it makes sense to use nylon strapping 
tape to reinforce the binding . When I 
dropped Ascend, I started a new logbook. 
I'm goi ng to continue to carry that. The 
result is I have a book that supplements 
my electronic Ascend records nicely . 

One clay I suppose I' ll have a personal 
digital assistant (PDA) that I can carry 
about and jot notes into. My son uses a 

286 DOS-only monochrome Gateway 
HandBook for that purpose and has mas­
tered the art of typing fast with one hand 
while holding the system in the other. I 
sti ll need a place to set the HandBook 
down, and thus it's as easy to keep the 
Gateway 2000 Liberty in my briefcase. 
The bottom line is that so far there is no 
PDA as convenient as a paper logbook, 
especially if you also use Ascend on your 
laptop and desktop. 

Incidentally, I have friends who like As­
cend 5.0 and can't figure out why I don ' t. 

I love little computers, but every now and 
then I wonder. I have two communica­
tions from the Gas Company . One threat­
ens my Life, or at least my credit, as well as 
warning that they ' re about to cut my gas 
service off for not paying my bill. The 
other letter tells me I have overpaid my 
bill , have a credi t balance, and should not 
send any money . 

Something else from the same mail is 
prettier: two beautiful simul ated hand­
written notices from a charitable order I 
belong to exhorting me to pay my Pente­
costal obligation . They are identical, and 
you have to look close to see they weren't 
handwritten . 

Alex says these are reminders of how 
awful tl1e world would be if it were written 
in COBOL. 

I guarantee you a frustrating experience in­
stalling the CDSourceBook of American 
History, especially if you ' re running W95; 
but eventua ll y you ' ll get it up , and if 
you' re at all interested in the fundamental 
documents of America, you ' ll be glad you 
persevered. 

I had two distinct experiences with the 
installation from CD-ROM. The first time, 
the installation program ran; but at about 
98 percent done, it said there was an er­
ror copying system files . If that happens to 
you, cheer, because you're nearly done ; 
just ignore the error message. You ' ll sti ll 
have to make your shortcut and put it on 
the start-up toolbar, but that won't be a 
real problem. 

Alas, I didn ' t do that after it happened 
on Pentafluge, the big Pentium that runs 
W95 . I went over and tried the installa­
ti on on SuperCow, the Gateway 2000 
486DX2/66 that runs Windows for Work­
groups 3.11. It didn ' t install easily there, ei­
ther, requiring that I reset the machine at 
least once, but eventually it was finis hed 
with no harm done. 

The CD-ROM is packed with infor­
mation , from accounts of Columbus 
in Spain, through George Washington ' s 
early military career through the Revolution 



and right on up to World War I. All the 
major documents, such as Magna Charta, 
the Mayflower Compact, Declaration of 
Independence, Articles of Confederation, 
and Constitution are there. So are the entire 
Federalist Papers. There are eyewitness ac ­
counts, literary works, Washington Irving, 
and so forth. 

But there 's more . You get Woodrow 
Wil son's six-volume work, History of the 
United States. There are all the inaugural 
addresses of the presidents. There's James 
Madison's two-volume Journal ofthe Con­
stitutional Debates. There is, in a word, 
nearly every 01i ginal source and most sec­
ondary sources needed to teach American 
history, all indexed and searchable. 

The viewing engine is Fo lio Views, 
about which more later. There's one quiTk 
you need to know about. To make it easier 
to find and copy material fro m thi s won­
derful co llection, there is extensive para ­
graph identification, usefu l for scholarly 
quoting but annoy ing if you' re just try ing 
to read the documents. It 's neither intu­
itive nor documented , but you can turn 
that off. Pull down the View menu , and 
cl ick on the item Hidden; that will toggle 
the paragraph identifications. 

Every schoolroom and home student in 
America ought to have thi s disc. It 's that 
good. Highly recommended. 

Attendees at Comdex and other computer 
shows know something about Folio Views, 
because for the past few years, the con­
ven ti on directory has been given out on a 
floppy disk. BYTE chooses the Best of 
Comdex show awa rd s, and the Fo li o 
Views-based disk sure has made my life 
easier. I can search out new products by 
category , fi nd booth and suite numbers, 
and suchlike. This year, I am going to take 
the neat li ttle Citizen PN60 printer and use 
that to make out my show itinerary. 

The Fo lio Views 3. 1 Infobase Produc­
tion Ki t builds databases you can take with 
you. It comes in several levels, from a sim­
ple user database construction ki t through 
a professional kit that includes li censes 
that let you distribute the run-time viewer 
with your product-that's what comes 
with the American-history CD- to a Soft­
ware Developer Ki t that lets you extend 
their too ls and hook the whole thing in 
with other programs. It 's all industrial­
strength software and priced accordingly. 
It's also pretty solid. 

You can get your data nearly anywhere, 
provided you respect applicable copyright 
restrictions, of course. Nexis and Lexis 
are obvious sources, but in fact almost any 
Internet site may furni sh one. If you have 
any leve l of Folio Views , you can get a 
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free tool called Folio Retriever that goes 
out on the Internet, grabs information, and 
puts it into a Folio Views- editable flat fil e 
complete with links and a table of con­
tents. You compile that to make a Foli o 
Views database you can use off-line. It ' s 
portable, and it can be copied. You can 
use this technique to grab a whole bunch of 
stuff from the World Wide Web and eval­
uate it at leisure. You can then use anoth­
e r too l to turn a ll th a t into H ype rtex t 
Markup Language ( HTML) documents 
and put them on your own Web server. 

The Folio Views 3.1 lnfobase Production 
Kit comes with conversion filters fo r get­
ting data out of most word processor doc­
ument fornrnts. The version I have doesn' t 
seem to know about older database for­
mats li ke Q&A, but I'm told the Software 
Developer Kit has the tools for constructing 
nearly any filter device you like; and Folio 
Views knows how to bring in data from 
any ASCII fil e-format system. 

Li ke askSam , Fo lio Vi ews isn ' t the 
simplest thing to learn, but once you have 
it down, it' s a lot more powerful. It can be 
used to build salable products from doc­
ument collecti ons or just to organize data 
fo r your ow n use. I can' t c laim great fa ­
mili arity with Foli o Views and Folio Re­
tri ever, but as Chaos M anor appears to 
be sinking beneath vas t amounts of in­
formation retrieved from the Web, I thin k 
I'm about to be. I' ve seen many useful 
products built from Folio Views. If you' re 
drowni rig in unorganized data or you have 
an idea for a product based on documen­
tary info rmation, thi s may be just what 
you need. 

In The Mote in God's Eye (Larry Niven and 
Jerry Pournelle, Pocket Books), the charac­
ters a ll carry pocket computers that are 
tied into a central database, thus li nking 
everyone to everyone else, as well as to 
all the knowledge of hum ankind . When 
we wrote that in 1970, we carefully did 
not describe how it all worked, but we did 
make it clear that you used a stylus rather 
than a keyboard. 

We now have Zeni th' s C rui sePad set 
up in Chaos Manor. Crui sePad is a clip­
board-size, sty lus-contro lled system that 
uses radio to link into a regular computer 
network. You can connect a keyboard to it 
if you want, but that gets clumsy, and if 
you' re going to do a lot of typing, you' d 
probabl y be be tter off with a laptop or 
palmtop. Where Crui sePad shines is with 
mouse-controlled operations. You can use 
it to make a big desktop do anything you 
could do with a mouse. 

That includes accessing your Internet 
server or other databases. It also includes 
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Where Does Your 
Passport Take You? 

"Passport's music software Rules! It's fast, easy to 
use and my scores always look great. When I'm submitting one 
of my pieces the way it looks means a lot. Passport's software 
gives me the winning edge, and I like to win!' 

Jennifer Lane is a 17 year old high school student from 

southern California. She has placed fourth in the prestigious 

nationwide Composer's Guild Composition Contest, as well as 
winning three separate awards from the Disneyland Creativity 
Challenge'" Contests, 

With Passport's MusicTime, every note you play on 
your MIDI or PC keyboard is turned magically into notation. 
Print it out and see your songs as beautiful sheet music. 
It's that easy! 

Get MusicTime today at Egghead Software, Software Etc., 
Babbages, Electronics Boutique, Media Play and wherever 

fine software is sold. or 

Call (415) 726-0280 for a dealer near you. 

Passport Brings Out 
The Musician In You. 

Circle 73 on Inquiry Card. JANUARY 1996 BYTE :l.&S 

Internet access; and most Web browsing is 
done by mousing around. You can also 
" type" short replies with the stylus: you 
call up an image of a miniature keyboard 
and tap away at the keys. That's frnstrating 
for touch-typ ists, but hunt-and-peck ad­
dicts get pretty fast with it. 

The real merit of CruisePad is for struc­
tured actions. Years ago, I speculated that 
one day doctors making hospital rounds 
would have a c li pboard computer that 
would give them the patient 's chart, let 
them make entries, digest the information, 
and offer suggestions on di ag nos is and 
treatment. That' s no longer speculati on. 
Teaching hospita ls are testing such sys­
tems. You can even enter prescripti ons 
with CruisePad. The result probably won ' t 
be reliably machine-readable, but the hand­
written bit map can be attached to the pa­
tient 's chart, a copy can go by fax to the 
pharmacy, and a clerk can complete the 
data entry from a central location. 

I don ' t know if anyone is doing thi s 
now, but it woul dn ' t be diffi cult to con­
struct a program that compares the rec­
ommended treatment with what is stan­
dard; does the same thing with dosages, 
taking into account the pati ent' s body 
weight; looks in the record for contraindi­

cations; and fl ashes a warning if the physi­
cian has specified something outside the 
normal envelope. That wo uld certain ly 
eliminate careless errors. 

To go from the sublime to something else, 
muffler and transmiss ion shops are also us­
ing CruisePad. Tap the screen, and up 
comes a list of makes and mod­
els. Use the sty lus to let the 
computer know the model 
and year, and up comes a pic­
ture and a li st of symptoms. 
Tap (as opposed to click) in 
the appropriate places, and out 
comes a repair recommenda­
tion and cost estimate, 

The U.S . Navy is trying 
to replace paper with CD- ~::.t!~~~~l~l',; clin ic or mechanic 's shop. 
ROMs, The problem with 
that was summ ari zed by Gordon Eu ­
banks, who was a submarine driver before 
beco ming CEO of Sy mantec. If you ' re 
craw ling around inside an engi ne trying 
to find out where to put a wrench, the last 
thing you need is to have to come out to 
look at a screen. With CruisePad, you can 
carry the screen with you, and as long as 
data access is mouse-controllable, it would 
be plenty good enough. 

To utilize CruisePad, there are tlu·ee ways 

to connect to yo ur ne twork: Cruise­
LAN/PCMCIA, for computers with a PC 
Card Type II slot; CrniseLAN/ISA, a card 
for AT-type bus desktop PCs and servers; or 
CruiseLAN/Access Point relay boxes, for 
extending coverage to up to l 000 feet in di­

ameter in normal office environ­
ments . With a Crui se­

LAN/ Access Point 
connected upstairs, I was 

able to control SuperCow 
from every down stairs 

. room. A larger establi sh­
/ ':·!- ment like a hospital could put 

C111iseLAN relay boxes in sev­
eral places; one would almost 

certainly be enough for a small 

Setting up Cru isePad isn' t all 
that hard, but you do have to get 

the dri vers loaded in just the right 
order and just the ri ght way, and that can 
be tricky. Small companies without tech­
nicall y competent people may want some 
help, either from a franch ising parent or­
gani zation or outside consu ltants, to get it 
running. 

Des igning the custom database appl i­
cations to make CruisePad useful is a much 
bigger deal. On the other hand, given tools 



like Visual Basic and Folio Views, even 
that ' s getti ng a lo t eas ier, since mostly 
you 're trying to antic ipate what data will be 
entered. Body temperatures, after all , have 
a rather narrow range. 

More on CruisePad after we get used 
to it. It 's not the pocket computer from 
Mote , but it's sure a lot closer 
to it than I thought I'd have 
at Chaos Manor in 1995. 

For years I've talked about 
Mrs. Pournelle's reading 
program, wh ich teaches 
systematic phonics. Now, 
the state of California has 
rediscovered phonics after 
over 30 years of denigrating 
phoni c s in st ruction, and 
everyone is inte res ted . The 
o lder vers ion required a tutor, 
but the fancy new Mac vers ion 
teaches reading by using the Mac sound 
system to give the lessons . She 's been 
trying it o ut in se lected Los Angeles 
schools, and the documented results are 
pretty asto ni sh in g: up to five yea rs ' 
grade- leve l improve ment in read ing 
abi lity from a few months of lessons with 
her program. 

Roberta got enough inquiries that she 
wa nted to make a fancy new manual 
with a co lor cover. Unfortun ately, the 
images she wanted to print were on the 
Mac version of the program. And the 
only co lor printer we have is the Fargo 
Electronics Primera, which works only 

with PCs. That meant we' d 
have to transfer the image 
from Mac to PC. 

You can do that with Corel­
Draw 5. I have CorelDraw 6, 

and at some point I'll have to in­
stall it; I'm told there are a lot of 
new features . You may want to 
hang onto version 5 if you get 
version 6; readers are reporting 

,' a vari ety of odd bugs. In any 
' event, CorelDraw 5 did the job. 

Reading an image in Mac format 
and then cropping and adjusting 

it to be saved in DOS format turns out 
to be tedious but not all that difficult. 

The most intriguing thing I read this month 
wasn ' t a book but an article in the October 
1995 Atlantic Month ly , in which Cli ffo rd 
Cobb, Ted Halstead, and Jonathan Rowe 
exam ine the concept of Gross Domestic 
Product. When I was in aerospace engi­

neering, we were warned against what was 
called " the figure of merit fallacy" : the 
notion that you could take a complex sys ­
tem and use some math to reduce its per­
formance to a single number, which you 
could then optimize. GDP is a classic case 
of that. The theory is that the faster GDP 
grows, the better the economy. The prob­
lem is that GDP includes everything, good 
and bad; under the GDP concept, the great­
est economic hero would be a cancer pa­
tient getting a triple bypass while start ing 
divorce proceedings. GDP, in a word , is 
all credits and no debits, and that' s insane. 

The autho rs propose a remedy that 
would be worse than the disease, but their 
diagnosis of the problem is good. 

When I fi rst began writing this column, 
I got a call from the then director of the 
office that prepares the Consumer Price 
Index. He wanted to know if there was 
some way the government could use small 
computers and modems to compil e the 
CPI. At that time, they were getting data 
from cities all over the country, punching 
it onto IBM cards, and mailing the boxes of 
cards to a mainframe. The postage alone 
was running a couple of hundred thousand 
dollars a month . 

The CPI is in the news this week: since 

12-screen X Window terminal 
uses up to 4 boards in PC/ bus 

The DX-Wall12 
server software 
can handle one 
large coherent 

virtual X 
Window screen 

with a 
resolution of 

5120x3072 as 
an example. 

Windows can 
cover parts of 
more monitor 

screens. 
Window movements and cursor handlings are automatic. 

Custom X Window server 
developments, portings, and 

Compaliblllly XWindow X11R5X application systems' Soltware platforms DOS &SCD UNIX syslems 
development are available. Controllers singlechannel or three· 

channel graphics boards for 
PCI 
Weilek P9100DEXON Systems Ltd. ~~~~~..~~r:oards lrom 1up lo 4 in one syslem 

H-1025 Budapest. Szik/a u.21. Number ol screens lrom 1up lo 12 monilor 
Hungary screens 1n one syslem 

ResolutionPhone: +36 1 393 2617 ~g~~~~~ioI~ mg :ach 
Fax1: +36 1 393 2618 monilor screen 
Fax2: +36 23 420 749 
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v' New: Now for Apple Macintosh and PowerPcd1stnbutors 

------------, 

I 

Order your I 
evaluation 
package I 
today! I 

I 
I 
I 

Call now: We are I 
800-986-6578 looking for I 

in~ernational I 

Iv' WI BU-KEY - Secure against systematic "crackers"! 

v' Also available for LPT, COM, (E)ISA slots and PCMCIA I 
v' Protection for DOS, Windows and networks without I 

requiring source code modification I 
v' Also Win32s, Windows'M NT, OS!2®, DOS 

I-L 

Rueppurrer Strasse 54 .~ 
D-76137 Karlsruhe, Germany < ...... 
Phone: +49-72 1-93172-0 1617 St. Andrews Drive, Lawrence, KS 66047 SYSTEMS FAX; +49-72 1-93172-22 Phone: (913) 632·2070, FAX: (913) 632-6767 
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Social Security and other entitlement in­
creases are keyed to it, gett ing it right can 
be the difference between government sol­
vency and bankruptcy. Everyone is sure 
it 's wrong. There 's no agreement on new 
ways to compute it, but at least small com­
puters make adj ustments possible. 

GDP is in many ways more important 
than CPI; and my guess is that small com­
puters will make it possible to adjust it so it 
discriminates between production and 
crime. All we have to do is agree on how. 

The computer book of the month is by 
Charles Kaufman , Radia Perlman , and 
Mike Speciner, Network Security: Private 
Communications in a Public World (Pren­
tice-Hall, 1995); it's both readable and 
complete, and if you have anything to do 
with network security, you need thi s book. 

One last bit of advice: if you have W95 
running stably, be very careful how you 
muck with it. More on that next month. • 

Jerry Pournelle holds a doctorate in psy ­
chology and is a science fiction writer who 
also earns a con?fortable living writing about . 
computers present and future . Jerry wel­
comes readers' comments and opinions. Send 
a se(f-addressed, stamped envelope to Jerry 
Pournel/e, c/o BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please put your 
address on the /el/er as well as on the enve­
lope. Due to the high volume of letters, Jer­
ry cannot guarantee a personal reply. You 
can also contact him on the Internet or BIX 
at j erryp @bix.com.. 

Every schoolroom and home student in 
America ought to have CDSourceBook of 
American History ($49.95). It 's that good. 
Contact Compact University, Provo, UT, 
(800) 677-3045 or (801) 375-2227; fax 
(801) 375-2228; sa les@infobases.com . 
Circle 1087 on Inquiry Card. 

To utilize CrulsePad ($1399), there are 
three ways to connect to your network: 
CruiselAN/PCMCIA ($695) , for computers 
with a PC Card Type II slot; CruiselAN/ ISA 
($595), a card for AT-type bus desktop PCs 
and servers; or CruiselAN/ Access Point 
($1895) relay boxes, for extending cover­
age to up to 1000 feet in diameter in nor­
mal office environments. Contact Zenith 
Data Systems, Buffalo Grove, IL, (800) 
533-0331 or (708) 808-5000; fax (708) 
808-4434; http://www.zds.com. Circle 
1088 on Inquiry Card. 

If you' re drowning in unorganized data or 
you have an idea for a product based on 
documentary information , Folio Views 3.1 
lnfobase Production Kit ($895) may be 
just what you need. Contact Fol io Corp., 
Provo, UT, (800) 228-1132 or (801) 229­
6700; fax (801) 229-6790; http://www 
.folio.com. Circle 1089 on Inquiry Card. 
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Now get the power of 

Frontier Technologies ' 


SuperTCP Suite 2.0 

for all of your Microsoft 

operating environments. 


THE NEW, SUPERTCP SUITE 2.0 


GIVES YOU MORE THAN 


FORTY AWARD-WINNING 


APPLICATIONS INCLUDING: 


•NFS (Client/Server) •Internet Access 
•Host Connectivity •X-Window Server 

BEST OF ALL, JUST ONE CD 


AND ONE LICENSE LETS YOU 


MIGRATE FROM WINDOWS 3.11 


TO WINDOWS 95 OR NT. 


CALL NOW 
1-800-929-3054 

SUPERTCP@FRONTIERTECH.COM 


VVWVV.FRONTIERTECH.COM. 


C 1995 Froo11er Technologies, Inc. All p1oduct names arc Trademarks ol lheir 1ospec!M! companies. 

The First Pan· 
European 
Computer 
Postcard Deck 
Targeting the 
Exploding European Market!! ! 

Advertisers! 
The BYTE EURODECK offers you a unique direct moil approach 
to increasing soles in this fast-paced computer market. 

Circulation of the BYTE EURODECK is targeted to 50,000 computer 
buyers in over 20 countries in Western Europe. Take full advantage of 
the benefits BYTE provides you with this affordable direct channel to 
Europe. For information on the next BYTE EURODECK, 

Call Joseph Mabe today at 603-924-2533! 

Fax 603-924-2683 


Companies outside of North America, please contact your local representative 
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Solo V120 
Gateway 2000 
North Sioux City, SD 
(800) 846-2000 
(605) 232·2000 

' PREVIEW PENTIUM NOTEBOOKS 

Take Your Desktop with You 
Gateway 2000's 120-MHz Solo V120 represents several industry 
firsts. It's one of the first portables with Intel's new 120-MHz Pentium 
for mobile systems. It also offers the new Start and application keys 
found in Windows 95 keyboards for desktop systems. The Solo V120 

comes close to supplying a one-system solution, 
with the features of a high-end desktop PC in a light­

(as tested) $4899 

on CompuServe, go gateway 
Circle 976 on Inquiry Card. 

ble-speed CD-ROM drive, 16-bit sound, Microsoft Office Pro , and a 
10.2-inch active-matrix VGA LCD (Super VGA is optiona l) with 
1 MB of video memory on a VL-Bus, the Solo V120 easi ly fulfills 
Gateway's features and power goals. At 6.3 pounds without the AC 
adapter but with the floppy drive, 
its weight is acceptable. The re-

suits turned in by the Solo V120 
on BYTE's Thumper II battery 
tests-2 hours, 43 minutes­
are about 30 minutes less than 
that of the 90-MHz Pentium­
based Dell Latitude XPi P90T. 

The sleek 2-inch-thick letter-size 
case feels solid. The screen is 
large and wel l protected but diffi­
cu lt to see in bright light. The Alps 
EZ Pad pointing device and the 
floppy drive are integrated rather 
than hanging off the notebook's 

edges. Other features are a PC 
Card Type Ill slot and a modular bay (not hot-swappable) for a floppy 
drive or CD-ROM drive. The machine has IR, serial, parallel, VGA, 
and PS/2 mouse ports. An optional docking bar duplicates many 
of these but adds a line-out audio jack and a MIDI/ game port. 

The Solo V120 represents a remarkable achievement: a cool­
running 120-MHz mobile computer that performs 30 percent faster 
than a 90-MHz desktop system. But after just 2 hours and 10 
minutes of word processing with advanced power management 
on , the battery is kaput. -Selinda Chiquoine 

weight multimedia notebook. 
Intel 's 0.35-micron man­

ufacturing process accounts 
for the CPU 's small footprint 
(less than half the size of 
its 75- and 90-MHz siblings) 
and subsequent low power 
consumption. However, the 
Solo systems use Opti ' s 
Viper-N chip set rather than 
Intel's, which limits data 
streaming to around 60 
MBps, whereas Intel 's Mo­
bile Triton chip set would 
support 100 MBps. 

With 256 KB of external 
burst-mode cache memory, 
16 MB of RAM, a removable 
720-MB hard drive, a dou-

Benchmark Results 

Gateway 2000 

Solo V120 


Dell 90-MHz 
Pentium XPS/90 

• Floating-point index • 

0.0 0.5 1.0 1.5 

Battery Life: (System set to clear the video after 
1 minute and spin down the hard drive after 2 
minutes.) 2 hours and 43 minutes. 

ment. Wyse's products deliver 
access to network appli cations 
and resources, including those 
on Unix hosts, mainframes, Net-
Ware servers, printers, and PCs. 
The Winterm 2500 i s a color 
terminal , the W interm 2500T 
adds I OBase-T networking, and 
the Winterm 2500C provides 
IOBase-2 coaxial-cable network 

SHARE APPLICATIONS 
Based on Rockwell ' s chip set 
and the DigiTalk standard, V.34 
Boca Office Communicator and 
SoundExpress ion 28.8SVD let 
you talk and share applications 
simultaneou sly over a single 
analog telephone line. The V.34 
Boca Office Communicator 
($369) provides a 14.4-Kbps fax 
and 28.8-Kbps data modem, a 
voice-mail system, a full-duplex 
speakerphone with echo cancel­
lation, and caller ID support. The 
SounclExpression 28.8SVD ($449) 
adds a 16-bit sound card th at 
has SRS L abs ' 3-D surround 
sound. Both products 
come with M idisoft ' s 
MediaWorks collab­
orative whiteboard 
software, Rad i sh Com­
munications' VoiceView TaJk­
Shop, VocalTec's Internet 
Phone, Netcom' s Netcruiser, 
Multimedia Labs ' Internet Pass­
port, America Online, Compu ­
Serve, and GEnie. 
Contact: Boca Research, In c., 
Boca Raton, FL, (407) 997­
6227; http://w1 vw.boca.org. 
Circle 984 on Inquiry Card. 

Overall index 

COLOR WINDOWS 
TERMINALS 
The Winterm 2500, 
2500T, and 2500C 
term in als (from 
$750) provide ac­
cess to 16- and 32­
bit applications writ­
ten for Windows 
3. 1, 95 , and NT. A 
Win term term i na I 
is a way to add se­
cure local or branch 
office seats to a 
networked environ­

support. The Winterm 2500T 
and 2500C support TCP/IP and 
IPX/SPX. 
Contact: Wyse Technology, 
San Jose, CA, (800) 800-9973 
or (408) 473-1200; 
h11p://www.wyse.com. 
Circle 981 on Inquiry Card_ 

75-MHZ 
PENTIUM NOTEBOOK .&. 
The WinBook XP packages a 75­
MHz Pentium LM processor, 16 
MB of RAM, an 810-MB hard 
drive (user-upgradable to I GB), 
a I0.4- inch active-matrix color 
screen, 256 KB ofL2 cache mem­
ory, an internal 14.4-Kbps send/ 
receive fax/voice/data modem, 
one PC Card Type III slot or two 
Type II slots, a 19.5-mm Lexmark 
keyboard, the Chips & Tech­
nologies 32-bit local-bus video 
accelerator, 1 MB of video mem­
ory, and 40-W-per-hour lithium­
ion batteries ($2999). Other fea­
tures include internal stereo audio, 
dual speakers , and a choice of 

pointing devices. A quad-speed 
docking station is available 
($399), with two ISA slots, dual 
5!4-inch bays, auto-detect for ex­
ternal pointing devices, VGA, 
stereo output, and volume con­
trol. An external dual-speed CD­
ROM drive with a SCSI adapter 
costs $199. It includes head­
phones, a SCSI adapter, an AC 
adapter, PC Card, and a carrying 
case. 
Contact: WinBook Computer 
Corp., Columbus, OH, (800) 
468-2162 or (614) 481-8041. 
Circle 996 on Inquiry Card. 
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NETWORK IMAGE ACCELERATOR 
FOR HP LASERJET 4 
By insta\\ing XipPrint II ($795) 
into the SIMM socket of a Hew­
lett-Packard LaserJet 4, you can 
print JBIG TIFF, G3/G4 TIFF, 
and PCX im ages at th e rated 
speed of the printer while main­
taining full-dupl ex printing, di­
rect network connectivity, and 
bidirectional printer status com­
munications. 
Contacr: Xionics Documenr 
Technologies, Inc., Burlington, 
MA, (800) 864-6243 or (61 7) 
229-7000; 
http://www.xionics.com. 
Circle 980 on Inquiry Card . 

OPERATE WINDOWS 
BY JOYSTICK 
People with di sabilities that pre­
vent the m fro m using a mo use 
or a trackball can now operate 
Windows computers. The SAM­
Joys tick ($ 120) moves the cur­
sor at a rate proportional to the 
extent you move the stic k, and 
the cursor stays where it is when 
you let go of the sti ck. A drag­
lock button lets you perform drag 
operations. 
Contact: R. J. Cooper & Asso­

ciates, Dana Point, CA, (800) 

752-6673 or (714) 240-4853; 

1jcoop @aol. com.. 
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PORTABLE DIGITIZING SYSTEM T 
A portabl e x,y dig iti zer with an 
accuracy of 0 .003 inch, the Rat 
($ 1895) can digi­
ti ze mos t carto­
graphi c fea tures 
as well as pictures 
and drawings. By 
us in g th e R a t 's 
grid plot overlays, 
you can di g iti ze 
without a known 
coordin a te s ys ­
tem. The included 
Diggis soft ware 
captures map, drafting, or geneiic 
data and exports it into your fa­
vorite GIS or CAD program run ­
ning under DOS, Windows NT or 

DESKTOP PCS THAT 
OPTIMIZE WINDOWS 95 
Available in low-profile and short-tower configu. 
rations, the Celebris GL desktop PCs (from 
$2799) feature board-level integration of audio, 
video, and networking. Systems incorporate 90-, 
100·, 120·, and 133-MHz Pentium processors; 
EOO memory; pipeline burst-mode cache mem­

ory; the Intel Triton FX chip set; and 64-bit graphics. The multimedia technology includes a Matrox 
Millennium graphics controller that offers 2-D/3-D graphics acceleration, 2 MB of dual-ported video 
memory (upgradable to 8 MB), 16-bit stereo sound, and a quad-speed CD-ROM drive. 

Along with remote configuration/diagnostics, management, and troubleshooting, the Celebris GL 
can communicate information such as chassis and motherboard serial number, CPU speed, model 
name, memory installed, and BIOS revision to popular enterprise and workgroup management 
tools. Features that optimize Windows 95 include Plug and Play, DMI client support, Windows 95 
shutdown software, Digital Equipment's integrated PCI Ethernet and Easy Network Setup utility, a 
Windows 95 keyboard, and Windows 95 "getting started" software. 

Contacr: D igital Equipment Corp., Maynard, MA , (800) 642-4532 or (508) 624-6400; 
http://www.pc. digital.com. 
Circle 977 on Inquiry Card. 

95, Unix, OS/2, or the Mac OS . 
Contacr: Digi-Rule, In c., Cal· 
gary, Alberra, Canada, (403) 
292-0320; 
/111p:!!ww11".digintle.co111. 
Circle 979 on Inquiry Card. 

PENTIUM MULTIMEDIA 
SUPER-NOTEBOOKS 
Based on the PCl-bus architec­
ture, the Eurocom 5400 Multi ­
medi a S uper-Notebooks (start ­
ing at $2900) come with 75-, 90-, 
100-, 120-, or 133-M Hz Pentium 
C PUs; 256 KB of extern al L2 
write -back cache memory (ex­
pa nd a bl e to I MB); 8 M B of 

RAM (ex pand a bl e 
to 32 MB); 2 MB of 
video me mory; an 
intern al quad-speed 
Teac CD-ROM drive; 
a removable 2~- inch 

hard dri ve w ith ca ­
pacities of 340 MB 
to 1. 3 GB; 16- bit 
stereo sound with an 
FM sy nth es ize r; a 
track pacl; a n ove r­

s ize 86-key keyboard; one PC 
Carel T ype III slot or two Type 
II slots; an infrared com muni ­
cations port; a UART 16550 se ­

ri al port ; an ECP/EPP-compat­
ible para ll e l po rt ; a n ex te rn a l 
keyboard /mouse port; an exter­
nal VGA port ; a game port ; and 
a 200-pin connector fo r a dock­
in g s ta ti o n. The no te boo k is 
ava il ab le with I0.3-/11.5 -inc h 
co lor DSTN dua l-scan pass ive­
matri x or I0.2-/10.4- in ch color 
T FT ac ti ve-matrix LCD panels. 
The NiMH battery pack g ives 
you 1.5 to 2 .5 hours of operating 
time. 
Contact: £ 11rocom 
Corp., Nepean, 
Ontario, Canada, 
(613) 224-6122. 
Circle 993 on 
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LABEL PRINTER ~ 
With the K225 On­

Line Labeler ($269), 

you can print in a 

variety of fo nts and type sizes; 

hori zonta l or vertical; flu sh top, 

bottom, left , or center; and bar 

codes on labe ls up to 2Y. inches 

wide . The software saves labe l 

formats, organizes and saves fre­

quently used addresses, and al­

lows you to import graphics or 

scanned images onto labe ls. 


Con tact: Kray, Inc., Scottsdale, 
AZ, (800) 733-5769 or (602) 
948-2222; info@kroy.com. 
Circle 983 on Inquiry Card. 

RAID STORAGE SYSTEM 
The Re negade R AID Syste m 
(w ith I0 4-GB 7200-rpm dri ve 
modules, about $30,000) offers 
42 G B o f s to rage a nd fa ul t ­
t o le rant data pro tecti o n co n­

fi g u ra bl e to sup ­
po rt RAID levels 
0, I, 3, 5, 6, and 7. 
The tower chass is 
stores up to I0 3~­

inch dri ves, which 
s up po rt fast a nd 
narrow, or fas t and 
wi de, SCSJ-2 and 
offer data transfer 
ra tes of up to 20 
MBps. The system 
suppo rts the hot­

swapping of dri ves , and the au­
tomatic rebuild function restores 
data on a new clri ve after there is 
a crash. 
Contacr: Mountain.Gate Data 
Systems, Inc. , Reno, NV, (800) 
556-0222 or (702) 851-9393; 
sales@mntgte.lockheed. com. 
Circle 987 on Inquiry Card. 
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or printing . Stan­

POWERBOOK EXPANSION CARDS 
Three expansion cards for the Mac 
Power Book 190 and 5300 include 
the LapisColor MY 16 ($299), a 
I-MB video card that lets you dis­
play 16-bit graphics on monitors 
ofup to 17 inches and 8-bit graph­
ics on larger monitors; the Lapis­
Co\or MY\6-EN ($399), which 
incorporates the same video fea­
tures as the MY 16 but lets you 
plug into a I OBase-T Ethemet prnt 
via the PowerBook PDS expan­
s io n s lot; and the LapisColor 
MY8-EN ($279), which supprnts 
8-bit graphics on monitors of up to 
17 inches and 4-bit graphi cs on 
larger di spl ays and has the same 
I OBase-T Ethernet connector as 
theMY l6-EN. 
Contact: Focus Enhancements, 
Inc., Woburn, MA, (617) 938­
8088. 
Circle 997 on Inquiry Card. 

TWO-IN-ONE DRIVE -. 
A plug-in device, Doubleplay 
(external, $299; internal, $ 159) 
le ts you share, store, and access 
large files on QIC tape cartTidges 
and fl oppy disks. You can down­
load large files to tape and then 
access them directly , w ith out 
first copy ing them to your hard 
drive. Doubleplay also lets you 
play audi o and video fil es di ­

hanced PCL5 
with color em­

ulations and 
supports continu­

o us tone , co lor 
grade, and sto­
chast ic screening 
techniques for col­

transmiss ion to link LANs and 
users who are up to 1500 feet 
apart. The package includes a re­
ceiver lens and four transceivers , 
whi ch con nect to the LAN via 
Ethernet IEEE-802 .3 -compati­
ble ports. The transceivers sup­
port ma ny network devices , 
in c ludin g up to 29 I OBase-2 
thin-wire devices, o ne AUi 
I OBase-5 thick-wire backbone, 
or an optional UTP concentrator 
for one, six, e ig ht , o r more 
lOBase-T twisted-pair connec­
tions, in various app lications. A 
I0-element bar graph di splays 
red, amber, and green to indicate 
receive signal strengths. A self­
test mode serves as a self-check 
and a di agnostic tool. lt also as­
sists in transceiver alignment. 
Con tact: A. T. Schindler Com­
rnunications, Inc. , 011awa, On­
tario, Canada, (613) 723- JJ 03; 
.flrlan@fox.nstn .ca. 
Circle 982 on Inquiry C a rd. 

DESKTOP-SIZE NETWORK 
LASER PRINTER 
Printing 12 ppm in bl ack and 
white and 3 ppm in co lor, the 
Optra C (about $6400) provides 
photog raphic-quality CMYK 
color printing on plain paper at a 
resolution of 600 by 600 dpi. The 
printer includes PostScript Lev­

e l 2 a nd en­

rectly from tape. 
Contact: ComByte, Inc., Fort 
Collins, CO, (800) 990-2983 or 
(970) 229-0660. 
Circle 994 on Inquiry Card. 

10-MBPS WIRELESS 
ETHERNET LAN 
Available in indoor and outdoor 
vers ions , the ET350 (ca ll for 
prices) uses infrared line-of-sight 
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dard memory is 8 MB (expand­
able to 64 MB). Paper-handling 
features include a 250-sheet pa­
per tray and a I 00-sheet multi­
purpose tray . Two internal slots 
receive MarkNet XL INA net­
work adapter cards. 
Contact: Lexmark Internation­
al, Inc., Greenwich, CT, (800) 
891 -0331 or (606) 232-2000; 
http://www.lexmark.com. 
Circle 991 on Inquiry C a rd. 

DESK PAD ELIMINATES 
BULKY MONITORS 
The Modula-Executive Desk Pad 
($3500) combines a 10.4-inch 
active-matrix color touchscreen 
that lies flat on your desk, a key­
board, a mouse, stereo speak­
ers, and a microphone in a 
half-inch-thick, 27- by 19-inch 
tablet. You connect it to a 386 or higher CPU. To use the speak­
ers, you need a Sound Blaster card. The surface is nonscratch, 
antiglare, waterproof, and shock- and temperature-resistant. 
Contact: Source Innovations, Inc. , Long Beach, CA, (310) 988­
6574; http://www.iwsc.com/shoppers/electronics/modula. 
Circle 978 on Inquiry Card. 

PRINTING FORMS 
The OptiForm Flash SIMM is a 
1-, 2-, or 3-MB module that plugs 
into a Hew lett-Packard LaserJet 
4's memory slot. It now interfaces 
with Caere Affili ate Publishing 's 
electronic forms-conversion prod­
uct, OmniForm. You can scan in 
a form and download it into a 
printer. Once fo rms are stored in 
the OptiForm (from $349), you 
can fill them in using 
the database tools sup­
plied with OmniFonn 
or from an ex isting ap­
plication. You can 
view the status and 
contents of the Opti­
Form from a worksta­
tion to update forms in 
real time. 
Contact: Pacific Data Prod­
ucts, Inc., San Diego, CA, 
(800) 737-7121 or(6 / 9)552 ­
0880; inf'o@pacdata.com. 
Circle 989 on Inquiry Card. 

ISDN REMOTE-ACCESS CARD 
The Diva card ' s (ISA-bus ver­
s ion, $595 ; PC Card vers io n, 
$695) ISON BRI port lets you 
communicate usi ng IP, IPX, or 
PPP with peer workstations, re­
mote ne twork s, SNA main­
frames , ISON PRI a nd BRI 
routers, fax services , on-line ser­
vices, and the Internet. Alterna­
tively, the card reaches remote 
LANs via ISON PPP or HDLC 

lin ks and supports connections 
to X.25 networks. An on-board 
10-MHz 40-MIPS DSP c hip 
processes data packets withi n a 
single interrupt and prevents re­
transmissions. 
Contact: Eicon Technology, 
Inc., Dallas, TX, (800) 803­
4266 or (2 14) 239-3270; 
http://www.eicon.com. 
Circle 990 on Inquiry Card. 

SIMPLE CD RECORDING .a. 
Hewlett-Packard has bundled 
its SureStore CD-Writer 4020i 
($1249) compact quad-speed CD 
reader and doub le-speed CD 
recorder; two blank HP Sure­
Store CD-R discs; a SCSI-2 bus­
mastering interface card; and ca­
bles with Easy-CD, A lchemy 
Personal , Magic Lantern, and 
Easy-CD audio software . You 
can record up to 650 MB of data 
on a single CD-R disc. 
Contact: Hewlett-Packard Co., 
Loveland, CO, (800) 810-0134 
or (970) 635- 1500; 
SureStore_Support@H P 
-Loveland-om.] 0. om.HP. com. 
Circle 992 on Inquiry Card. 

http:http://www.eicon.com
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• The BYTE Archive 
Two years of BYTE, more than 
3,000 full-text articles, 
illustrations, and photos... all 
indexed for quick retrieval! 

• The BYTE N etwork Project 
The BYTE Site .. . a living laboratory 
showcasing the best tools fo r 
building Web applications. Read 
about it in BYTE.. . try it out online ! 

• The Virtual Press Room 
Instant access to vendor press releases an d 
white papers! Links to vendor web sites! 

• BYTEMarks 
FREE Benchmark! Download the BYTEMa rk ­
the benchmark with teeth! 

• Direct Access to Advertisers 
Contact Byte advertisers DIRECTLY through th e 
onl ine advertiser index! 
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PREVIEW DESKTOP RELATIONAL DATABASE 

Unmistakably Approachable 
Loyal users of earlier versions of Lotus Approach and anyone 
looking for a versatile desktop database wi ll love Lotus Approach 
96. Always a winner of high marks for ease of use, this 32-bit 
version for Windows 95 and NT stands toe-to-toe with its worthy op­
ponent, Microsoft Access 7 .0. 

SmartMaster, which is a new applications builder, quickly puts 
together forms and tables for more than 50 familiar applications. 
Several new assis­

Inquiry Card.tants, interactive aids 
that do the intricate 
relational-design work COLOR PRINTING 
behind th e scenes FOR UNIX 
while you focus on 

WORKSTATIONSdefining the business 
Usable w ith stand­aspects of data and 
alone workstations or results, make th eir 
in heterogeneous net­debut in Approach 96. 
works, Flexprint (sin­The find assistant's 
gle user, from $695) point-and-click, fill-in­
lets you control such the blank query build­
printer f eatures as er allows you to quick­
print quality, tray se­ly find database 

Lotus Approach 96 $109 records. You can then name the state­
Lotus Development Corp. 

ments you build and save them for re­ Mountain View, CA 
call and execution. Named queries (800) 343-5414 

also help select items for a report, a (415) 335-6400 
http://www.lotus.com

set of mailing labels, a worksheet , or Circle 1000 on Inquiry Card. 
a chart. During report design, data ap­
pears in your layout due to the en­
hanced report assistant, which shows a WYSIWYG preview of 
printed output. 

Enterprise users will find improved integration and connectivity 
to Lotus Notes and tighter integration with Lotus SmartSuite and 
Microsoft Office. A new team-security feature controls access 
rights, assigns passwords, and manages group or individual priv­
ileges. Approach 96 can participate as a basic OLE client or as an 
OLE 2 automation client or server. You can register, select , and ad­
dress OCXes as you can internal objects. 

The program continues its use of dBase IV as its default database 
structure , with options to work with dBase Ill , FoxPro , Access, 
Paradox, SQL Server, Oracle, and ODBC data sources. The beta ver­
sion BYTE evaluated stumbled when asked to open an Access 
2.0 database, but it worked fine with a FoxPro 2.5 fil e. The com­
pany explained that the problem was related to the unavailability 
of Microsoft drivers for Access 2.0 and higher. A solution is ex­
pected. LotusScript is supported by an object browser, editor, 
and debugger, for those who need to venture into the Approach 96 
IDE to customize their applications. -Alan M. Stoughton 

HIGH-VOLUME WEB PUBLISHING pertext-linked library, according 
HTML Transit ($495) reads pop­ to the template parameters you 
ular word processing files in their specify. HTML Transit translates 
native fonnat and produces a sin­ source fi les originally intended 
gle HTML fi le or an entire hy- for hard copy and lets you re­
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structure documents for on-line 
distr ibution. Depending on the 
template settings, HTML Transit 
can generate a master table of 
contents, and each HTML file 
can contain i ts own local table 
of contents. 
Con.tact: InfoA ccess, Inc., 
Bellevue, WA , (800) 344-9737 
or (206) 747-3203; i11f'o 
@i1if'oaccess.com. 

Circle 1006 on 

lection, and EasyColor color cor­
rection. The program has system 
administrator tools for the setup 
and management of printers and 
print queues, a hot print button, 
support for GL and X Window 
System, fast conversion of screen 
capture to PostScript, and print­
ing of maj or desktop publishing 
and CAD image file formats. 
Prin ter connections inc lude in­
ternal TCP/ I P, parallel, seri al , 
and remote workstation. 
Contact: AutoGraph. Inrerna­
tional, Inc., San Jose, CA, 
(408) 436-7227; sales 
@augrin.com. 
Circle 1003 on Inquiry Card. 

CREATE FORMS IN WINDOWS 
Visual Form s/ Win ($249), a 
forms designer, creates complex 
base forms and documents that 
it saves as Windows metafil es . 
You can integrate these fi les into 
applications and quickly position 
data. The program creates a tem­
plate fi le for your data fie lds and 
lets you test your appli ca ti on 
without leaving Vi sual Forms/ 
Win. 
Contact: Bytech. Business Sys­

tems, Inc., Pomona, NY, (914) 
354-8666; 74577,1032 
@compuserve. com. 
Circle 1012 on Inquiry Card. 

SOLARIS SERVER FOR WINDOWS 
W abiServer (server license, 
$ 1000; JO-client pack, $ 1000) 
allows Wabi-certi fied Windows 
applications (e.g., Microsoft Of­
fice ru1d Lotus SmrutSuite) to run 
on a server with Solaris 2.x and 
to displ ay on low-end SPARC 
systems, X W indow System ter­
minals, or machines running So­
laris 1.x. W abiServer prov ides 
M IS managers with better cen­
tral management of Windows ap­
plications within Solaris. 
Contact: Sun.Soft, Inc., Chelms­
fo rd, MA, (800) 786-7638 or 
(512) 434-151 l ; 
http://www.sun. com/sun.soft/. 
Circle 1005 on Inquiry Card. 

NATIVE PC XSERVER 
FOR WINDOWS 95 
Exceed 5 for Windows 95 (sin­
gle-seat site license, $545), an X 
Window System 11 release 6­
compli ant Windows 95 PC X 
server, allows Windows 95 PCs 
to access and display applica­
tions from U nix/X, VMX, Ul­
tri x , and OSF/1 system s. T he 
program includes Exceed/Xpress 
remote-access technology, so 
you can remotely access Unix/X 
applications via standard tele­
phone lines ; a T N3270 emula­
tor; Hummingbird's E-mail cli­
ent and Usenet News reader; and 
access to CDE-enabled hosts in 
single- and multiple-w indow 
modes via TriTeal 's TED . 

Exceed 5 for Windows 95 in­
tegrates support options such as 
XIE image extension, FTP and 
telnet clients, the Exceed Basic 
scripting language, and L aunch 
Pad, X trace, and Xsession faci l­
ities. 
Contact: Hu mmingbird Com­
munications, Ltd., No rth York, 
Ontario, Canada, (4 16) 496­
2200; http://www.hcl.com. 
Circle 1007 on Inquiry Card. 

http:http://www.hcl.com
http://www.sun
http:augrin.com
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http:http://www.lotus.com


WORKGROUP FAX SOFTWARE 
Running as an NLM, Faxcom / 
Workgroup for NetWare allows 
users on NetWare networks to 
se nd and receive faxes v ia a 
shared fax modem connected to 
a file server. The program su p­
ports Windows, OS/2, and DOS 
clients; manages pri vate and pub­
Jjc fax phone books; allows users 
to view, rotate, annotate, and for­
ward faxes; and imports user in­
format ion from binde ry and 
NOS. Faxcom /Workgroup for 
NetWare (from $695) also inter­
faces to scanners for converting 
faxe to text or for fax ing hard­
copy documents, and it provides 
an upgrade path for enterpri se­
wide integration with Biscom ' s 
multichannel fax servers. 
Contact: Biscom, In c., Chelms­
ford, MA , (800) 477-2472 or 
(508) 250-1800; 
http://www.biscom..com. 
C ircle 1019 on Inquiry Card. 

COMMUNICATIONS FOR OS/2 
Hyper Access for OS/2 ($ 129) 
offers telnet access to the Internet 
and co me s w ith th o usa nds of 

OLE CUSTOM CONTROLS 
Available as OCXes, four components enable developers work­
ing in environments such as Visual Basic 4.0, Visual C++ 4.0, 
Access 95, Visual FoxPro, and Borland Delphi32 to build cus­
tom applications for Win­
dows 95, NT, and 3.1. 

You use Formula One 
3.0 ($249) for building 
spreadsheet-based appli­
cations, First Impression 
2.0 ($249) for creating 
charts and business graph­
ics, VisualSpeller 2.0 
($1491 for checking your 
spelling, and VisualWriter 
3.0 ($249) for text edit­
ing and word processing. 
Contact: Visual Compo­
nents, Inc., Lenexa, KS, 
(913) 599-6500; 
72204,3521 
@compuserve.com. 
Clrcle 1001 on Inquiry card. 

ready-to-call BBSes, Internet ser­
vice providers, and other on-line 
syste ms. The program supports 
data transfer rates of up to 57.6 
Kbps on COM l-COM4 through 
standard OS/2 communications 
dri vers , or rates of up to 11 5.2 
Kbps through the included SIO 
. SYS shareware communications 
dri ver. You ca n a lso con nect 
through TCP/IP and shared mo­
dems on OS/2 networks. 
Contact: Hilgraeve, Inc. , Mon­
roe, Ml, (800) 826-2760 or 
(313) 243-0576; 
http://www.h ilgrae ve.com. 
Circle 1004 on Inquiry Card. 

DATA ACCESS 
AND REPORTING TOOL 
IQ/Objects introduces o bj ect­
based query and reporting using 
SmartObjects, which can make 
dec isions to invoke or pass in­
formation to other objects based 
on query results. You can query 
data from different databases si­
multaneou s ly , integrating and 
conso lidati ng the results to re­
ports fo r e nterpri se-w ide deci­
sion support. A vai Iable confi g­

- - -- -----·--­
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• Windham Software Sys tems 

uration s inc lude Pe rsonal Edi­
tion ($250), for executing, print­
ing, and viewing queries and re­
ports; Enterpri se Edition ($695), 
full -functi on query building and 
reporting; KnowledgeBase Ad­
ministrator ($995), which allows 
you to confi g ure , de fin e , a nd 
maintain access to multiple data­
bases and inc ludes Enterprise 
Edition ; and IQ SmartServer 
(from $5000 ), for inte lligently 
distributing data access functions 
a mo ng c li e nt s, a ppli ca ti o ns 
servers, and database servers. 
Contact: IQ Software Corp., 
No rcross, GA, (800) 458-0386 
or (404) 446-8880; 
sales@iqsc.com. 
Circle 1013 on Inquiry Card. 

AS/400 CONNECTIVITY 
FOR WINDOWS 95 
Emerald C lient for Windows 95 
($245 ) provides PCs running 
Windows 95 with IBM 5250 ter­
minal and printer e mulation to 
AS/400s. The program includes 
SQL capabilities, drag-and-drop 
bid irectional file transfer, an SDI 
function fo r multiple 5250 ter­
minal sessions, access to the em­
ul ati on screen, and a choi ce of 
connection methods from the PC 
to the hos t. 

If yo u ' ve been loo kin g for 
speedy mu ltiprotocol file trans­

fers between Windows­
based PCs and AS/400s, 
Emerald Fi le Access 
($ 199) may be for you. 
T he progra m pro vides 
query support using SQL, 
understandable en-or mes­
sages, efficient use of sys­

1854 :is.Z.25 tem resources on the host 
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and PC, file transfer sta­
tistics, transfe r of AS/400 
Save fi les, sec urity that 
lets system administrators 
res trict access to libraries 
and objects, and support 
for 16- and 32-bit OSes. 
Contact: Andrew COIJJ. , 
Orland Park, IL, (800) 
328-2696 ext. 319 or 

(708) 349-3300. 
Circle 1011 on Inquiry Card. 

Software Update 

Clarion for Windows 1.5 adds a 
32-bit compiler to the RAD 
environment, so you can build 
applications for Windows 3.x, 
95, and NT from the same de­
velopment environment and 
project fi les. $499 . 

Contact: TopSpeed Co1p. , 
Pompano Beach, FL, (800) 
354-5444 or (305) 785-4555; 
7671 l.1034@compuserve 
.com. 
Circle 1021 on Inquiry Card. 

Dfrag 4.0 de fragments Oracle 6 
and 7 databases, tables, and 
indexes; improves database 
performance; eliminates time­
consuming maintenance tasks; 
and max imizes performance 
and space usage of Oracle 
databases. The Virtual OBA 
Windows-based graph ical 
front-end interface lets Oracle 
database ad ministrators 
graphically manage multiple 
Oracle databases spread 
across multiple servers from a 
single workstation. Single li ­
cense, $3500. 

Contact: Aris Corp. , Seattle, 
WA, (800) 431-2747 or (206) 
433-2081; 
h ttp:!lwww. a riscorp. com. 
Circle 1025 on Inquiry C ard. 

Track 3.1 for Windows, a LAN­
based defect-tracki ng and 
technical-support system, pro­
vides integration of more 
choices of vers ion control sys­
tems; add itional reporting and 
analyzing features; a visual 
query bu ilder; privileges 
needed for maintaining multi­
site databases; automatic noti­
fication capabilities via Lotus 
Notes, cc:Mail, and Microsoft 
Mai l; ab ili ty to merge multi ­
ple databases and synchronize 
multisite databases; and add i­
tional import and export op­
tions , global search and re­
place, mul tiple indexing, and 
additional database-linking 
features. $495. 

Contact: Soffront Software, 
Inc. , Milpitas, CA, (800) 763­
3766 or (408) 263-2703; 

· http://www.soffront.com. 
Circle 1026 on Inquiry Card. 

JANUA RY 1996 BYTE 173 

http:http://www.soffront.com
mailto:l.1034@compuserve
mailto:sales@iqsc.com
http://www.h
http:compuserve.com
http:http://www.biscom..com


l~:Mii~li~I Software 

SIMPLIFY DATA INTEGRATION 
AWindows-based visual software tool, Prospero ($6951 integrates 
data from multiple sources and destinations without coding. The 
program automatically creates graphical building blocks from existing 
Excel spreadsheets, 
Word documents, ASCII 
files, Lotus Notes appli· 
cations, ACT contact 
manager data, or SQL 
databases that support 
ODBC. By graphically 
connecting these build· 
ing blocks, you can fonn 
visual programs to share 
data on your desktop 
with corporate data· 
bases. You can run vi· 
sual programs inside 
Prospero or save them 
as stand-alone executable files that can be run as single applications. 
Contact: Oberon Software, Cambridge, MA, (617) 494-0990; 
http :/!www. obe ron. com. 
Circle 1002 on Inquiry Card. 

VIRTUAL-TEAM COORDINATOR 
You can turn your PC into a vir­
tual coordinator for your team's 
individual and group activities . 
C rui ser ($ 149) combines fax, 
E-mail , fi le transfer, to-do li sts, 
group scheduling, a day planner, 
an address book, and phone con­
tro l, as well as calendars. 

The prog ram 's messag ing 
techno logy automatically logs 
incoming and outgoing commu­
nications in a multimedia filing 
cabinet. You can attach notes to 
the logs and refer to them later. 
You can even fi le the logs in 
fo lders to keep an electronic his­
tory of various projects. Cruiser 
is MAPI-compatible. Therefore, 
you can integrate it with LAN­
based E-mai l sys tems. 
Contact: Connectware, Inc., 
Richardson, TX, (800) 357­
0852 or (2 14) 997-4111 ; 
virtual@connectware.com. 
Circle 1018 on Inquiry Card. 

PROBLEM-SOLVING TOOLKIT 
An intuitive spreadsheet altema­
ti ve, Go Figure for Windows 
($99 .99) has no cells, no rigid 
stru c tures, a nd no co nfinin g 
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rules. Using E/ Paper, a comput­
e r ized scra tc hpad, you pl ace 
numb ers o n E /Pa per; move, 
change, and connect them ; and 
connect proble ms to a built-in 
encyclopedi a of 12,000 ready­
to-use fo rmula entries. Go Fig­
ure automati ca ll y displays the 
answers. The program offers al­
most unlimited what-i f capability 
and handles unit con versions, 
date-driven calculations, projec­
ti o ns, a nd sc ie ntifi c p ro bl e m 
solving. 
Contact: Villa Crespo Soft­
ware, Inc., Highland Park, IL, 
(800) 521-3963 or (708) 433­
0500; Vi llaC@aol. com. 
Circle 1016 on Inquiry Card. 

LABOR MANAGEMENT 
WorkForce, a modular multiap­
plication software solution, au­
tomates labor management. The 
produ c t in c lud es Fo recaster , 
TimeMeter, Lahm-Manager, and 
Scheduler. WorkForce compo­
nents integrate with external sys­
te ms, such as human-resource 
a nd payro ll a ppli cati o ns a nd 
time-clock mechanisms. Work­
Force (from $ 1100) runs under 

Windows, Windows NT, DOS, 
Unix, and OS/2. 
Contact: Park City Group, 
Park City, UT, (801) 645­
2105; mktg@parkcity. com. 

Circle 1020 on Inquiry 

Card. 

" WINDOWS 95 DECISION 
., SUPPORT TOOL SUITE 

If you need to access, ana­
lyze, and integrate timely 
bu siness info rmation into 
repmts, memorandums, 1md 
spreadsheets fo r elec tronic 
distribution within an orga­
ni zat io n, In foAss is tant 
($495) may be fo r you. The 
Fact Browser al lows you to 

browse, fi nd, and select informa­
tion fro m client/server and desk­
top databases, without knowledge 
of relational database structures 
or rules. Query Generation builds 
a SQL query, sends it to the data­
base, and returns results in a table 
view that you can manipul ate. 
Analysis and Presentation Views 
provide a variety of ways to work 
with your query results. 
Co111act: Asymetrix Corp., 
Bellevue, WA, (800) 488-6543 
or (206) 462-0501; 
http://www.asym.etrix-.com. 
Circle 1009 on Inquiry Card . 

WINDOWS-BASED TOOL SUITE 
Workview Office (from $2000) 
combines Quad Design' s Motive 
timing-analys is and XTK cross­
ta lk-ana lys is tools; Va ntage ' s 
SpeedWave VHDL simulator; and 
Chronologic Simul ation' s VCS 
Verilog simulator. The scalable 
environment lets you migrate from 
a node-locked Windows 95- based 
environment to a Windows NT 
network. The company also offers 
Vi ew D raw, Desig n M a nager, 
ViewSim, ViewSpice, Spicelink, 
Analog Fusion, ViewDatabook, 
and View Base. 
Conlact: Viewlogic Systems, 
Inc., Ma rlboro, Ma, (800) 873­
8439 or ( 508) 480-0881; 
http:/!www. view logic. com .. 
Circle 1014 on Inquiry Card. 

Software Update 

A program that automates the 
manual revision of work-re­
lated instructions, documenta­
tion, and procedures, MerexEdit 
1.5 provides a Check com­
mand, which applies con­
trolled vocabulary, writing 
rules, and grammar to selected 
documents; document-tracking 
and reporting capabilities; an 
improved configuration fi le 
and a new user interface; and 
editor configuration options. 
Network vers ion for up to fi ve 
stations, $ 15,000. 

Con1acr: Merex Co1p., Tempe, 

AZ, (800) 383-5636 or (602) 

92 1-7077; 

injo@merexcorp. com. 

Circle 1024 on Inquiry Card. 

An advanced version of stati s­
ti ca l-analysis software, MDP 
New System Professional Edition 
combines the BMDP New 
System with the BMDP Clas­
sical Library of more than 40 
stati stical routines, including 
analys is of variance, nonlinear, 
and stepwise regression; time 
series; survival analysis; maxi­
mum likelihood estimation; 
and multivariate analyses. Af­
ter you select a statistical rou­
tine, the Classic Connection 
utility generates the minimum 
amount of command language 
you' II need to run your chosen 
procedure. $795. 

Contact: BMDP Statistical 
Softwa re, Inc., Los Angeles, 
CA, (800) 238-2637 or (3 10) 
207-8800; 
sales@bmdp.bmdp.com. 
Circle 1023 on Inquiry Card. 

With Kai's Power Tools 3, you 
can interact with your digital 
creations through an enlarged 
real-time previewing environ­
ment, drag the visual device 
anywhere on the screen and si­
multaneously view effects in 
real time, render custom 3-D 
spheres, create new textures, 
mix multiple textures, and 
graphically view and select 
preset fu nctions. $199. 

Conracr: MetaTools, Inc., 
Ca1p interia, CA, (805) 566­
6200; http://www.hsc.com. 
Circle 1022 on Inquiry Card. 

http:http://www.hsc.com
mailto:sales@bmdp.bmdp.com
http:http://www.asym.etrix-.com
mailto:mktg@parkcity.com
mailto:VillaC@aol.com
mailto:virtual@connectware.com


BUYER'S 
GUIDE 
Essential Products 

and Services for 

Technology Experts 

Mail Order 

Top mail-order vendors offer the latest 

hardware and software products at the 

best prices. 

176 

Hardware/Software 

Showcase 
Your full-color guide to in-demand 

hardware and software products, 

categorized for quick access . 

200 

Buyer's Mart 
The BYTE classified directory of 

computer products and services, 

organized by subject so you can easily 

locate the right product. 

208 



Pentium 12m111 zproccswr ­
fo.1test available on anotebook! 

120MHz 
Pentium 
with PCI bus 

I PC!bus architectu1~ (intemal &ex ternal) 
I 11.3",800x6oo high resolution disp la)s 
I Optional 4X CD-RO~! Dril'e (swap floppy &CD-ROM) 
I Mu lt imedia docking station with PC! bus 

(optional accesso1y,priced separately) 
I ll uilt­in !6-bit sound, microphone, 

2speakers&MIDI 
I HUGE, 1.13GB h:ml dril'es 
Processor Screen HD Price 
Pentium 120 ll.3" DuolScan l.l3GB 54679 
Pentium 120 ll.3"Acti ve l.l3GB 5949 

Portege 61 OCT Satellite 
2110/2130• Penti um90M l-l zprocessor

• 9.5" TrueColordisplay fo rop timu mcolor 
• Built-in16-bil so und(So unillllasterPro 

compati ble), microphone & speaker 
Processor Screen HD Price 

• Li thi umIon batte1ytechnology
• Acc upoint stick fo reasy co ntrol 

486DX4/ 75 10.4"Dual Scan 330MB 51679 
486DX 4/75 10.4"Duol Scan 500MB 1969 

Processor Screen HD Price 
486DX4/ 75 l0.4"Active 500MB 2499 

Penti um90MHz 9.5"Tru eCol or 720MB 53939 

ThinkPad® 365 
• I0.4" Ac tive(64 Kcolors) &10.4" Dual Scan 
• Built-in infrnredfo rno-hasslep1interconncctions 
• Mult imedia modelsinclude built-in 2X CD-ROM , 

Soundlllastercompatibleaudio,speake1; 
microphone &MIDI/joystick port 

• MS Windows 95 or Selecta System mode lsavail able 

Processor Screen HD Price 
486D X4 /75 
486D X4 /75 
486D X4 /75 
486DX4 / 75 

l0.4"Dual Sca n 
l0.4"Ac ti ve 
l0.4"DualScan 
l0.4"Ac ti ve 

*Multimed ia Models 

540MB 
540MB 
540MB 
540MB 

51999 
2599 
2499* 
3099* 

ThinkPad® 760 
I Pentium 90 &t20M hzwith 32-bitlocalbus 
• 12. t"Act ive d i sp l a)~ with 800x600 reso lution 

(selected models)
I 4XCD-ROM Drive, MPEG-2suppo rt,&full 

motionvideo (ThinkPad760CD only *) 
I Built-in28.8 fiLxlmodem · 
I Sou ndlllaste1ccomp atib leaud io&te lephony
I Lith ium Ionbatte1ytechnology
• MS Wi n do11~ orSelect.aS'S temmodelsavai labl e 
W.l!fo!Mill§J, il1Mhtf1 
Pentium 90 l0.4"Acti ve 720MB 55349 
Pentium 90 12.l"Active 720MB 6049 
Penti um 120 12.1"Acti ve 720MB 6599 
Penti um 90 12.l "Acti ve l.2GB 7449* 
' Fealuresbuilt·in CD ·ROMdrive 

NEC 
Processor Screen HD Price 

~B~t~cD!:r~~(S~d:utl~! 0 0 PPee nntt.1iuumm 
7 
75 

5 
l0.4"Ouall Scan10.4"Dua Scan 

540MB 53499 

models, optionalon others) Pentium 75 lO.l"Active 
540MB 3799* 
540MB 3999 

I Pentium 75 and Pentium 90 processo1> Pentium 90 lO.l"Acti ve 
I 256KB Lel'el2Cache to optimir.e pert'onrnmce Pentium 90 l0.4'.'. High Res. 
I Unbelievabledispla)~ -65K colorDual Scan, ~entmm 120 . .l0. 4 High R~sVersa 2000 

16.S million color Actil'e (Hi~I ie;olution Actil~ Matrix Featureshuilt­mCD ­ROM dnve 
• di~i l a)~ available -800x6oo res.)Processor Screen HD Price 

486D X4/75 9.5"Active 
486D X4/ 75 9.5"Active 
486D X4/75 9.5"Active 
*14.4 fax/modem notbuilt-in 

350MB 
350MB 
540MB 

5 
2 
2 
3 
°9 

9 
9 I Built-in t6-bit sound, microphone,~llDl :md 

9 2built-inspeakers 
2599 I \lultimedia docking station111tl1 outstanding 

Altcc L11ising 4speaker array (optional accessoiy, 
priced sc.1iarately) 

BlOMB 4649* 
BlOMB 4799 

l GB 5499 

Salellile Pro 410 

Satellite Pro 400 & 
Satellite Pro 410 
I Built-in 4X CJJ-ROM Dri1e(Sw:qi floppy&CD-ROM)

(ilcti1emodel'ionly-optional on Dual Sam) 
I lluilt-ui t6-bit sound,micrqlhone,¢er&1\IJDI 
I EDO Ri\ll1mnmy,e.\jl.to40~1B(Sat.Pro4l0only) 
I Built-in/\C:Ki:q1ter - ~nall,sllfkck5ign&r!rluml11eight 
I lntegratalka.11xiint -~n:tl l , aa:urate& e:ll)' to 1~ 
I Utl1irnn Ion baite~· teclmol'©' 
I Built-in infrared forn1rele!iro1rununicatim1 
Satellite Pro 400 
Processor Screen HD Price 
Pentium 75 10.4"Dual Scan 772MB 52999 
Pentium 75 l0.4"Act ive 772MB 3999 
Satellite Pro 41 0 
Pentium 90 l l.3"Dual Scan 772MB 53499 
Pentium 90 ll.3"Active 772MB 4679 



HP DeskJet 340 
$,289.99 

• Bu ilt-i nZX CD-ROM drive 
(optional on some models) 

• Bu ilt-in l6-bit sound,microphone &speaker 
(optional on some models) 

• Integrated touchpad pointer 
• l0.4" Active Mat rix & l0.4" Dual Scan 
• Bu il t-in infraredfor wire less communications 

...-<:;; . 
''.'.."'~ 

--~"'~~~

au,. 
Luftd.....,,,,.. 

Processor Screen 
Pentium 75 10.4"Dual Scan 
Pentium 7 5 11.3"Dual Scan 
Pentium 75 10.4"Active 
Pentium 90 10.4"Active 
Pentium 90 10.4"Active 
Pentium 120 l0.4"Active 

'FeaturesBui/I-In CD-ROM drive 

Processor Screen HD Price 
Pentium 75 10.4"Dual Scan 500MB $2639 
Pentium 75 10.4"Dual Scan 800MB 2879 
Pentium 75 10.4"Dual Scan l .2GB 3249 
Pentium 75 10.4"Active BOOMS 3799 
Pentium 75 10.4"Active l.268 4199 
Pentium 90 l0.4"Dual Scan 800MB 3259 
Pentium 90 l0.4"Duol Scan l.268 3639 
Pentium 90 l0.4"Active 800MB 4199 
Pentium 90 l 0.4"Active l.268 4579 
Pentium 120 11.8"Active 800MB 4919 
Pentium 120 11.8"Active l.268 5199 

HD Price 
510MB $3799 
810MB 4439 
810MB 4729 
81 OMB 5339 
810MB 5599* 
l.3568 6379 

_ ........................., 'iJ; 

COMPAQ •~' LTE 5000 Series 

Contura 420I 4 30 
Processor Screen HD Price 

• ~Jl to 11m111z Pentium p01mw/PCJbt~& 256KBcache 
• 32-bit PC I Local bus grnphics 
• 8M BRAM exp. lo 72MB 
• Buil t-in I6-bil sound, microphone &2 speakers 
• MultiBay - holds CD-ROM , 2nd HD D, Floppy, 

or 2nd bat1e1y. 
486DX4/75 10.4" Dual Scan 
486DX4/75 10.4"Act ive 
486DX4/100 10.4"Dual Scan 
486DX 4/100 l0.4"Active 

420MB $2089 
420 MB 2559 
720MB 2369 
720MB 2939 

• Up to 135G B hard drives (2.7GB max. capacity) 
• Built-in infrared forwireles.scommunications 
• Supportl NiMH &Lithium Jon batteries (up to8 hrs.) 
• Optional MPEG and 'JV video adapter 

Call about COMPAQ 
desktop PCs and 

PC Servers! 

HEWLETT ® HP OmniBook 600 HP OmniBook 5000 
• Weighs ONLY 3.8 pounds! • Pentium 90M Hz with 32-bil PC JLocal bus 

PACKARD • Built-in 16-bit sound, microphone & speaker • 12G Bdrives available for high capacity storage ftij.iliii.~" 
- (active model only) • High reso lution - 800x600 resolution on wrlli PCJ 

HP OmniBook 600 • Built-in infrared fo rno-hassle printer con necti ons notebook display MllQi;J 
NoteBook PC • Li th ium Ion battery technology (active model only) • Bu il t-in 16­ bit sound, microphone &speaker ~ 

• instant "ON" ready-to-work state ­
la1ts fo r months on a charge 

Processor Screen HD Price 
486DX4/ 75 9.5"Dual Scan 340MB 52539 
486DX4/ 75 9.5"Ac ti ve 340MB 2999 

Processor Screen HD Price 
Pentium 90 l0.4"Active 
Pentium 90 l 0.4" Acti ve 
Pentium 120 l 0.4"Active 
*l 6MBRAM standard 

l.268 $5329 
1.268 5889* 
l.268 6539* 

I

1AST 
Ascentia 9 SON 
• 75M Hzand 90MHz Pentium -for blazing performance 
• 10.4" Active & Dual Scan 

Authorized Reseller 

AST, AST logo are trademarks 
of AST Research , Inc. 
All righ ts re served . 

.TEXAS 
INSTRUMENTS 

Extensa 
550/550CD 

• Hi gh Res. displays -800x600 res. on notebook 
• Built-in l6-bit sound,microphone &speaker 
• Lithium Ion battery techno logy 
• Built-in infrared for no-hassle printer connections 

' Call about AST Advantage 
Multimedia, Bravo Desktops 

& Manhattan PC Servers 

Extensa 550 
as low as 

• 75MHz Pentium w/PCJ bus &256KB cache $2449* 
Processor Screen HD Price 
Pentium 75 10.4" Dual Scan 524MB $2449* 
Pentium 75 10.4"Duol Scan 524MB 2939 
Pentium 75 10.4" Active 524MB 3519 
*CO.RO M Drive is on opti on al accessory on thismodel. 

Extensa ssoco 
HP LaserJet Printers 
HP LaserJetSP printer (I BM, 6ppm, 600dpi) ... .. $879.99 

HP LaserJetSL printer (I BM,4ppm, 600dpi) .. . 479.00 

HP InkJet Printers 
HP DeskJet 340 printer (portable) . .. . ... $289.99 
HP DeskJet 600 printer .......... .... . .. .. 289.99 

Home Office Products 
HP OlliceJet ..... .. .. .. ... .. , , .. .. ... .. ...SS99.99 
Hr OfficeJet lX ....... ......................689.99 
HP FAX-700 . . . . . . . . . ... .. .... .......S49.99 
*Includ es Fomily Font Package 

HP DeskJet 600( printer ....... ... .....•......299.00 

HP DeskJet 660( printer ...... ....... .••...... 389.99 

HP DeskJet 660Cse printer .... , ..... ... . .... .. 399.00* 

HP DeskJet 8SSC printer ...... ..... ..... ... ...499.00 


;::0 HP DeskJet 1600( printer ............... .... 1349.99 


• h I d f . lnternatio,nal 508-624-6400More Brand Names, per1p era S an SO lware Internet: sares@pcscampleat.com 
• 1 • I Open 24 Hours weekda s. 8arn-B1 mweekends. • •available. If you don I see 11, CALL. OosedChristmas.Open811!11-8pm~ewYear~Eve&NewYear'sDay.800 298 4727 

Circle 143 on Inquiry Card. 

mailto:sares@pcscampleat.com
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You'll find it in the heartland ofAmerica. You'll find it in demanding environments 

.. .in the hot and dusty cab of a giant combine, . .. such as hospitals supplying. critical Point-Of-Care 

using a GPS and recording crop yields information at the touch of a finger 

When faced with selecting 
a PC for control or data 
processing systems, 
designers usually must 
choose between a desktop 
system, notebook or an 
expensive single board 
industrial computer. 

DATALUX now offers an 
alternative with the 
essential PC system 
components in a series 
of unique packages that 
both save space and are 
easy to integrate. 

THE DATABRICK from DATALUX 

A tough, compact PC solution that offers the modularity of a desktop 

system and the small size of a notebook. (Omr@~f~l'l5f:11 '95 
Databrick Booth 56624 
The Databrick is the heart of the DATALUXsystem. In pertormance and fea­
tures it is more like adesktop unit. in size comparable anotebook 
(10.25" x4.8" x2"1. yet more rugged and more 
easi ly mounted than either. 
Specifications: 
486DX2/66 or DX4/100 CPU 

•
(M 

- -.... I 
2-64 Meg Standard SIMM DRAM 
Internal or External FOO 
Internal HOD to 540 Meg 
SVGA CRT and LCD Video Ports w/I Meg 

Stand-AloneLCD Monitors Keyboards 	 Databrick Vertical Systems 2Serial, 1Extended Parallel Port DVS shown hereDATALUX is in its 4th year of LCD monitor The Space-Saver keyboard is the smallest full The new DATALUX Databrick Options: on Rolling Standmanufacture and is an industry leader. Its function 100 key keyboard available. With Vertical System (DVS) combines 2slot PCMCIA 
new LCD Monitors use brighter 10.4" standard left right spacing touch typing is easy the Databrick, LCD Monitor and the 108t Ethernet LAN
diagonal Dual-Scan or TFT Color panel in a yet the overall size is only 6" x10.75". Space-Saver Keyboard in aunique 

Com Ports3&4rugged. sealed. yet attractive housing with a It is available in aflat. panel mount or desktop enclosure for Wall, Swing Arm, or .DC-DC Power converterselection of 8wall or base mounting options. model. The Glidepoint' pointing device is avail­ Pedestal Mounting. The all alu­
Resolution is 640 x480. The monitors can able as an option. minum housing provides compact­
be driven directly from aDatabrick or ness and security. The monitor 
through an ISA bus controller. No external screen tilts to accommodate theFAX BACK ..................
power is required. An integrated resistive 	 height of the user. Avariety of 
Touch Screen is optionalwith input DATA SHEETS options include bar code and mag =5::...........
through one of the Com Ports. Monitors may stripe readers. speakers, or asmall 
be extended to 50' from the CPU. (540) 662-1675 printer. TheDVS measures 13.5" x Datalux Corporation Datalux International, LTD 

19.6" x12". 	 155 Aviation Drive Euro House Curtis Road, 
Winchester, Virginia 22602 11 Old Water Yard 
Phone: (540) 662-1500 Darking, Surrey 
Fax: (540) 662-1682 UNITED KINGDOM RH4 l EJ 

Circle 140 on Inquiry Card. Toll Free: 1-800-328-2589 Phone: 44+(1 )306-876718 
(1-800-DATALUX) Fax: 44+(1 )306-876742 



With the backpack quad-speed 
CD-ROM dri ve, you're one coble 
connection away from a world of 
mulrimedio bus iness advantages: 
Plug it into your PC paral lel port 
to access a universe of C D-ROM 
titles. Toke it with you for portable 
data retrieval. Or shore it w ith 
othe r PCs. 

. 

Micro5olution!ii 

Call Toll Free - 800.295.1214 

No compatibi l ity p roblems with 
virtua lly any IBM-compatible PC­
Windows, DOS or OS/2. No 
toking your PC apart to insta ll this 
quad-speed drive. Just plug it into 
your PC printer po rt- plug your 
printer into the backpack. A simple 
solution from the backpack family 
of tape , diskette and hard drives. 

NOW AVAILABLE WITH 16-BIT BUILT-IN SOUND OPTION! 

132 W Lincoln Hwy. DeKalb. Illinois 60115 •Telephone 815.756.3411 • FAX 815.756.2928 

Circle 151 on Inquiry Card (RESELLERS: 152). 



Finish Out Your Rack 

with a Magnum Commander 


• 	 Control up to 96 file servers with just 1 keyboard, monitor 

and mouse 


• 	 Supports all 100°/o IBM compatible PCs and PS/2 or 

serial mice; integral Sun and optional 

Macintosh support available 


• 	 3.5" unit is designed for 19, 23, 

and 24" rack applications 


• 	 Each unit controls up to 16 file 

servers; cascade up to 6 units 


• 	 Control all computers locally, 

remotely, or both 


• 	 AutoBoot™ feature boots all 

computers without user 

intervention 


• 	 Push-button and keyboard 

controlled scanning standard 


· • ,. Rear peripheral access available 
""' •t. 

_ __ • ~ •••• .. )Co11:it 1 

_ : . : . :. ·:-:. :. :. :. COMMANDER 1 


-·- , ,. "' ll!_11 m • ~ ·- _ _ 1 

--- •• : . · '.: ': 'e ': :~ ~~ :~ . :: 0 0 !!'.-., C.o ' 


MAGNUM 

COMMANDER TM 

Cybex Corporation 

4912 Research Drive Huntsville AL 35805 USA 
 ][CYBEX™ 
(205) 430-4000 (205) 430-4030 fax 

I 

• 

COME SEE US AT 

An 

MacWorld in San Francisco, CA, Jan. 9- 12, Bo oth #2249 
ComNet in Washington D.C . Jan. 30-Feb.1, Booth #1563 

@Miii• 
Company 

http://www.cybex.com/ 
IBM, PC, and PS/2 are reg istered tradema rks of Intern ational Business Mach ines Corporation. Maci ntosh is a registe red trade ma rk of App le Compute r, Inc. Sun is a 
trademark of Sun Microsystems . Cybex, Com ma nde r, and AutoBoot are tradema rks of Cybex Corpo ration. 

Dealer Program Available 	 Made in USA 

Circle 147 on Inquiry Card (RESELLERS: 148). 

http:http://www.cybex.com
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Jameco 486SLC2 66MHz 
Bare·bones System 
Includes motherboard, computer case and power 
supply. Monitor 
and keyboard not 
included. 
• IBM 486SLC2· 

66 CPU 
• Supports 

optional 
80387SX-33 
math coprocessor 

• Memory expandable to 16MBusing (70ns) SIMMs 
• Seven 16-bit with two 32-bit (VESA local bus) 

slot extensions and one 8-bit slot • AMI BIOS 
121208 486SLC2 66MHz .......................$279.95 

• AM I BI OS 
• Supports CPU s: 

486DX 25133/40/50MHz 
486DX2 50/66MHz 
(internally) 
486SX/487SX 
20/25/33MHz 
486 Overdrive'" 50/66MHz (internally) 
P24T, Cyrix ex 486S and Cyrix ex 487S 

• Su pports 32MB RAM on board (OMB installed) 
• Supports 256K x 9, 1 M x 9 and 4M x 9 flexible 

cache RAM 32KB/64KB/128KB/256KB 
(OKB installed) 

• One 8-bit slot, six 16-bit slots and two 
(or three) Vesa slots 

• Size: 8.6'W x 10.2'L • Weight: 1.6 lbs. 
• Oneyear warranty 

127061 80486 Turbo MB w/o CPU ..........$89.95 

Jameco Motherboards 
• Some motherboa rds also 

available without CPU . 
Call tor details 

• Diagnostic and operating 
system software available 

• One-year wa rranty 79214 
115941 80386SX 40MHz w/ CPU .. ..........$89.95 
117401 80386DX 40MHz w/ CPU .......... .. 129.95 
79214 80486SX 25MHz w/ CPU ............149.95 
116118 80486SLC 66MHz w/ CP U ..........199.95 
95222 80486DX 33M Hz w/ CPU ....249.95 
95169* 80486DX w/o CPU ......................139.95 
119731 486DX2 66MHz Motherboard .......329.95 
124652 Pentium 75MHz Motherboard .......479.95 
124644 Pentium 75/90/l OOMHz w/o CPU ... 299.95 
* Com patible w/ DX2-66/50 or DX33/40/50 

Dynamic RAM 

Part No.Product No .Pins Description Price 
16 64KBx1 100ns $1 .39 
16 256KB x 1 60ns 2.39 
16 256KB x 1 sons 2.19 

41371 41256-100 16256KBx1 100ns 1.79 
42243 51 1000P-7018 1MBx 1 70ns 6.29 
42251 511000P-80 18 1MB x 1 sons 6.19 

SIMMs 
Part No .Product No. Description Price 
53701 94000S-70 4MB x 9 70ns $169.95 
53719 94ooos-so 4MB x 9 sons 164.95 
41486 41256A9B-10 256KB x9 100ns 8.95 
41507 41256A9B·60 256KB x 9 60ns 14.49 
41515 41256A9B-70 256KB x 9 70ns 14.25 
41523 41256A9B-80 256KB x 9 sons 13.75 
41769 421000A9B·SO 1MB x 9 sons 44.95 

Computer Power Supplies 
• Fits most popular 

desktop, mm1 vertical ..~. -­, · 
and vertical cases ~l· ·­

• 8088/80286/80386 1111 ~ ~ 
and compatible · ~ I ~ 

• One-year warranty ,?'~ 
• Built-in fa n 19465 
19465 150 Watt (8088) .... 
67467 200 Watt (8088/80286) ..... 
19545 200 Watt . 
19529 200 Wa tt mini 
65728 300 Watt 

78297 
20431 84-key keyboard ... .......... .. .............$19.95 
114666 84-key keyboard, AT, use 114850....59.95 
114650 18-key keypad for 114868 only ..... .. .29.95 
76297 101 -key AT compatible keyboard ......19.95 
67432 101 -key PC/XT/AT/386/486 compat 19.95 
119044 101-key w/ trackball, PC/XT/AT; PS2 59.95 
119167 101-key foldable, PC/XT/AT; PSL...79.95 
17126 101-key en hanced keyboard ............69.95 
119554 101-key w/ built-in phone headset .. 99.95 
124069 101-key mullimedla keyboard ...69 .95 
119669 124-key programmable keyboard ....69 .95 
17136 130-key keyboard with calculator ....79.95 

Jameco Heat Sink/ 
Fans for 80486/ 
Pentium CPUs! 
Keep your 80486 and Pentium cool! '-­-~~--" 
• High efficiency cooling fan design 
• Installation is easy! Just snap it in 
65497 486 CPU Heat Sink only ............... .... $3.95 
67660 486 CPU Heat Sink w/fan ....................6.95 
112379 486 CPU Heat Sink w/fan& heat pump 49.95 
117346 Pentium 60/66 Heat Sink w/fan ... .. .. . 14.95 
116092 Pentium 75/90/100 Heat Sink w/fan...14.95 

Jameco PCI Bus with VESA­
BIOS Support Graphic~ 
Accelerator Board ~ 
• Fully IBM compatible ~ 
• 2MBvideo RAM • 
• Display up to 1,600 x 1,200 

resolution at 256 colors 
• True color graphics mode . ,,_.,.. 

producing 640 x 480, 800 
x 600 resolu tion with 
16 .7 million display colors 

• 640 x 460, 800 x 600 and 1024 x 768 resolution 
wi th 65.535 colors 

• Weight:O .7 lbs. • One-year warranty 

125639 PC INESA graphics accel. card . .. .~189 . 9 5 

Jameco PC Air Exhaust Fan 
• Connects to ca rd slot ~ 

(non electrically) - . 
• The airduct can ·­

be extended 
• 12VDC 20 CFM airtlow 
• One-year warranty 

124492 PC air exhaust fan ..............$24. 95 

IDE Hard Drives ~ 
• For laptops and standard cases ~ 

119087 7120AI 120MB 3.5'. .......$129.95 
119095 ST9145AG 120MB 2.5' for laptops..149.95 
123191 H2172-A2 172MB 2.5" for laptops..149.95 
115764 CFS420A 426MB3.5'. .......179.95 
125701 CFS635A 635MB 3.5' ....................229.95 
116949 CFA850A 850MB 3.5' ....... .............249.95 
124978 CFS1275A 1.27GB3.5'. ........299. 95 
67061 JE1066A 16-bit hard/floppy card ...29.95 

Floppy Disk Drives 
• PC/XT/AT compatible 

Soundwave 32 Pro 16-Bit ik_ 
Stereo Sound Card o•rn10 

With wavetab le syn thesis !Ol 

:~~:i~i;~; I ~ . I 
drivers (3.5') 

• Complete suite of 
software including 
voice recognition, special effects, MID I 
sequenc er and aud io utilities 

• FREE MICROPHONE ' • Complete manuals 
• Weight: 1.6 Lbs. • One-year warranty 
127 079 Mullimedia sound ca rd .............. $159.95 

4 Button Joystick ~.. 
• Ergonomic design 
• PC . XT, AT compatible • 
• 4 suction cups hold joy­ "' • 

stick during play , 
• High speed autofi re ~ 
• 2 postive-response fire buttons • ' 
• Includes 15-pin connector cable 
• X and Y-axis lrim control switch • s· cable 
• Size : 4.5' x 4.5" Base, 7.0'H • Weight: 1.3 lbs. 
127212 4 Bulton joystick ..............................$8.95 

3 Button Serial Mouse 
• PC/XT/386/486 and 

co mpatible computers 
• Microsoft° Mouse 

compatible 
• One-year wa rranty 
• Weight: 1 lb. 
104441 3 Button serial mouse .. ...................$8.95 

TEAC. 6X IDE CD-ROM Drive 
The fasted 6X CD-ROM 
drive available! 
• Req uires enhanced ','. 

IDE controller card 
• SoundBlaster compatible 
• 135ms access; 11 Om s seek times 
• 900KB/second transfer rate 
• 256KB buffer memory 
• Windows '95 co mpatible • Power tray loading 
• Also plays video, photo and audio CDs 
• 126404: Size: 18.S'Lx 9.0'Wx 2.1'H • Weight 5.7 lbs 

126551: Size: 8.3'L x 5.TW x 1.6'H • Weight: 1.8 lbs. 
126404 6X CD-ROM drive ........... ..... .. .....$359.95 
126551 Panasonic 2X CD-ROM drive ......... ... 99 .95 

3.5" and 5.25" External 
IDE Cases 
• Easy assembly/ 

disassembly 
• Compatible with 

PC/XT/AT 
• Uses parallel port 

to interface to IDE device 
(Bi-directional port recommended) 

• For hard/floppy disk drives and CD-ROM 
(P/N127001) 

• Built in 40W power supply (UL approved) and fan 
• Drive space 1 x half height 5.25' or 3.5' 
• Drive compatibility: BOMB, 106MB, 120MB, 

210MB, 426MB, 850MB IDE hard drives and 2X 
CD-ROM IDE drives • Software drivers included 

• Requires DB25 cable (P/N 65787) 
• FCC approved 
• 127010: 

Size: 9.S'L x 6.5'W x 2.4'H • Weight: 3.5 lbs. 
118957 Pa nasonic 1.2 MB 5.25" ........... .. .. $39 .95 127001: 
116922 Pa nasonic 1.44 MB 3.5' ........ .........49 .95 Size: 10.5"L x 6.3"W x 2.3'H • Weight: 4. 1 lbs. 
119722 Toshiba 1.44 MB 3.5' .....................44.95 127010 3.5' external case. ................$114.95 
74392 Teac 3.5'/5.25" Combo .......... .. .. 119.95 127001 5.25' external case .........................119.95 

JAMECQ®1355 Shoreway Road Callfor your FREEcatalog 

eLecrnoN1ccoMPoNENTs Belmont, CA 94002-4100 . I
coMPUTER PRooucTs FAX: 1•800•237•6948 (Domestic) 

© 1996Jameco 1196 FAX: 415•592•2503 (International) -;· -· 
New Hours: E-mail : info@jameco.com "' ~ 

&AM - &PM PST http://www.jameco.com ..,,,. 
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The small. I
lightweight 
portable fa x 
transmitter 
that enab les ~.--------~ 
you to quickly transmit printed materials from 
any phone. Also scan documents for 
ediVenhancement. 
• En hanced High Scan"' technology 
· Compatible wi th all CC IIT·GE slandards 
• Modified Huffman data compression method 
• Automatic speed fall back of -

9600/7200/4800/2400bps • ' 
• Free Winlax Lite'" software 
• Includes transformer, RJ11 cable and manuals 
• Size: 11.0'L x 2.5'W x 1.3'H • Weight: 3.2 lbs. 
• One-year warranty 
127124 Portable lax transmitter .. 

Maruda Portable Signal 
Converter ~ Tl1is clevice converts 
VGA signal to minimal 
flicker TV oulput for 
no tebook and desktop 
PC compatibles. 
• IBM PC or 100% 

compatible ~ 
• Requires television wilh ~ 

S-Video or SCART for displays 
• Suµports 640 x 480 true color operation 
• 50/60 Hz switch selectable oulput 
• Supports video windowing cards for titling 
• Cab les , manual and software included 
• Size: 4.41 x 2.0W x0.75'W • Weight: 0.9 lbs. 
• One-year warranty 

127095 Portable video signal converter 

MJfR.o Software &Books 
HOUSE EZ Drive Software 

takes the -< 
guesswork out of hard j n Thc >frcrolkmt 
drive installalion! Uf:~Of 
Provides fast and easy ~ S Ill

1
, 

set-up of any IDE ~ ---­
drive. Requi res MS· • Ii'& 
DOS/PC-DOS 3.0 or II> l!J!!!.•Pro 
greater, 286 or better !I'. , --­ - . 
ISA system, 5.25' or 'I 

l;~~' :r::,~:;""" 'I ~iii 
DrlvePro Software ~ i!I 
provides comprehensive ! !; 
hard disk utilities for MFM, ;1111 ~ :;1111; 
ALL, ESDI , SCS I and IDE ::= ' • i = 
format drives. Same ~ • ~ 
req ui rements as EZ Drive. 
Technical Library CO-ROM puts professional 
tech support at your fingertips! Complete data on 
everything from main boards to network 
interfaces. Requires MS Windows 3.1 or OS/2 
2.1, 386-SX or better, 4MB RAM. 2MB disk 
space, CD-ROM drive and VGA graphics. 
Hard Drive Encyclopedia contains themost 
extensive collection of hard drive and controller 
card technical data available. Includes data not 
documented in manufacturer's manuals or 
technical refe rence guides. 
123060 EZ Drive software 
123078 DrivePro software 
123051 Technical Library CD-ROM 
123086 Ha rd Drive Encyclopedia 



At 1ast­
AUTOMATIC and 
1001oroo1 data 
recoueru tor 

• A11oitatl<•llr-:;floHfili.ks. ""'""""'" fllti"~' 141u~ eueruone ...
• Atlalt-foolJrtf ,........ : 


The only comparable 
Wi service to 911-RECOVER is a 

professional data recovery 
company, which could take several weeks and cost you hun­
dreds or thousands of dollars. Avoid the downtime and worry by 
using 911-RECOVER right in your own office. 911-RECOVER reads 
right down to the bit level even if the directories and File Allocation 
Tables are damaged. It can even be used to recover data that has been 
damaged by other "recovety software." Does not need DOS intact to 
function . If the data is physicallyon the drive, it can be recovered. 

• Don't redo or re-input all your lost work-911 RECOVER it! 
• Automatic data recove1y as well as highly advanced Technician­

Level diagnostics and manual recove1y techniques. 
• Easy to use-saves time and money. Call for pricing today! 

, MICRO-SCOPE CLIENT IS AMUST­
HAVE REMOTE DIAGNOSTICS 

TOOL for PC Service Technicians every­
where. Supply your customers with this 

--..oi.;,;ifiii'f~ inexpensive software and let CLIENT 
diagnose what's wrong with their PCs without leaving your 
office! When your customer calls you with a service problem, simply 
have him boot his PC with the Micro-Scope CLIENT floppy disk in 
drive Aand select either the QuickTest or the Extensive Test. Then just 
look up the resulting error codes in the CLIENT manual and you'll 
know exactly what's wrong and be able to bring the correct replace­
ment chips, drives, cables, etc. CLIENT also reports the exact system 
configuration so you can insure compatibility. Saves time and money! 

ICRO-SCOPE CENSUS LETS YOU 
M keep track of hundreds or even 
thousands of computers and know 
each one's exact hardware and system 

ll!fil!iJllll configuration at a glance. Many techni­
cians and MIS Directors use this software tool to save hours 
of downtime in companies with multiple computers. 

Simply load the supplied disk into each computer on site (up to 
100 PCs recordable on each disk). CENSUS automatically records 
complete system information and assigns each PC a unique ID mun­
ber. The data can now be downloaded from the disk into any 
database programso it's readyto retrieve at a moments notice. For 
even greater productivity and speed, use CENSUS in combination with 
MICRO-SCOPE CLIENT to remotely diagnose 
each PC and arrive with the exact parts 

IVllCAOrequired, fullycompatible. You 'll be in and 
out in a flash with a greater profit margin. C!aaa 

http:A11oitatl<�llr-:;floHfili.ks


Call about our Tutorial 
and Troubleshooting 

Series on video cassettes! 
A wealth oftechnical 

help at yourfingertips. 

14it!:§sm6• 
Fullu D/S tndeoendent 

Callfor upgraetepricing &diagnostic software... complete newfeatures list! 

MICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 
the expanding need for accurate system diagnosis in the rapidly growing 

desktop computer market. Patterned after super-mini and mainframe diagnos­
tic routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world. Speed, 
ease-of-use, mid razor sharp ACCURACY are a few of the advantages that arise 
from this system independence. Jerry Pournelle awarded MICRO-SCOPE & 
POST-PROBE the User's Choice Award in the May 1994 issue of Byte Magazine, 
sai~ng: "You nrune it, this tests it. If you maintain PCs you'll love it.'' 

+ LOW-LEVEL FORMAT-Performs Low-level format on all drive types 
including IDE drives. This function cannot hurt IDE drives. +TRUE HARD­
WARE DIAGNOSTICS-Accurate testing of CPU, IRQ's, DMA's, memory, hard 
drives, Ooppy d1ives, video cards, etc. + IRQ CHECK-Talks directly to hard­
ware and shows 1/0 address and IRQ of devices that respond. + OIS INDE­
PENDENT-Does not rely on O/S for diagnostics. Talks to PC on hardware 
level. All tests ~u·e full function regardless of O/S (i.e. Windows, Novell , UNIX, 
OS/2) . + IRQ DISPLAY-Show bits enabled in IRQ chip for finding cards that 
are software driven (Network, Tape Backup, etc.). + MEMORY EXAMINE­
Displays any physical bit of memory under 1 Meg. Very useful for determining 
memory conflicts and available memo1y space. + AND MUCH MORE ... 
We don 't have enough space here for eve1ything this software can do! 

use this Power-on Self-Test card to debug 
anu "dead" PC that won't boot... 
" This is the only card that will function in every system on the market. The 

documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 
bus signals monitored by the card." -Scott Mueller from his globally 
recognized book, 'Upgrading & Repairing PCs, Second Edition ' 

+ Includes pads for voltmeter to attach for actual voltage testing under load. 
+4 LEDs monitor +5vdc -5vdc +12vdc -12vdc. + Monitors Hi & Lo clock and 
OSC cycles to distinguish between clock chip or crystal failure. + Monitors 1/0 
Write and 110 Read to distinguish between w1ite and read errors. +Accurately 
monitors progress of POST for computers without POST codes. +Reads POST 
codes from any IBM or compatible that emits POST codes. ISA/EISNMCA. 
+ Compatible with Micro Channel computers. + Dip switch allows easy selec­
tion of 110 po11s to read. + Includes tri-state LOGIC PROBE to determine 
actual chip failures. +Manual includes chip layouts and detailed POST proce­
dures fo r all major BIOS's. + AND MUCH MORE ... call for more details. 

R:M~ IVllCAO 
SERVICE NEWS caa a. 

Govt. Serv. #: GS-OOK-94AGS-5396 

Circle 141 on Inquiry Card. 



MODEMS 
Supra 

5Uf' 14P1 14,4{14,4 lot/£~1 ..................... S79·99 
SUPV341 28.8114.4FnModem28.81 1nl ...... 209 
SUPV34E 28.8/14.4F.t.l'.Modem28.61EAL •. ..2J9 

{!)Hayes 
Acc11ra 144 w/T;u.lnVE.x.1 •.. . •.•....•. $91·111 

Accura288V.34 w/laxlnVEJtt •.••.•.. 183·2 18 


OpT~
3

~PU'REo-ATA
26 

Sa11sFAXllon200111t •...•..•.......••..........•...S219 

SatisFAXtion 400 lnternaVExternal .•.•2991399 


http:Accura288V.34
http:28.8114.4FnModem28.81


he BYTE Euao-D:EcK offers a unique direct mail approach to 
increasing sales in the $114 billion European computer market. Reach 
50,000 BYfE subscribers for under 4¢ per reader! 
Circulation of the BYTE EURO-DECK is with this affordable, direct channel to 
targeted to computer experts in over 20 Europe. For information on the next 
countries in Western Europe. Take full BYTE EURO-DECK, call Joseph Mabe at 
advantage of the benefits BYTE provides 603/924-2533 or fax to 603/924-2683. 



~~ Bravo lC, MS [oU madeb! 
4MS 500987-002....$159 8M8 500987-003 ...$318 
16M8 500987-004....$589 32M9 500987-005 .$1 ,1 79 

Premmia GX (aR madtliJ 
8M8 501565-00 1....$309 16M.8 501566-001 ....$609 
32MB 501567.001..$1 ,179 64M8 50156SOOl...S2,199 

P1emmia MX !all model1J 
SMB 500987-003 ....SJlB 16M8 501340-001 ....$623 
32M8 500987-005 .$1 ,179 64M8 501569-001 .$2,359 

C 0 M PA Q 
II Pre1a1ia 720, 724, 744, 774, 920, 924, 860, 992, 982, 972, 

978,954, 526, 524, 528,520, 510 
4MS 147522-001.... $159 8MB 147523-001 ....$291 
16M8 147524-001 ....$569 J2M8 147525-001 .$1, 119 

4 Pre~ria650, 660, 663, 433, 425, 866, 850, 833, 866 
4MB 141684-001.... $169 8M8 \4!685-001 .... $329 
16MB 149320-001 ....$613 32MB 149147-001 .$1 ,199 

(( Pn::&iea575MX.590M'(,51J3,5100,575,590, 4100, 466,4.SO 
4M8 172712-001....$159 BMS 172713.001 ....$291 
16MB 172714-001.... $569 J2MB 172715-001 .$1 ,1 \9 

I ProlineaEnhanctd(almadels),466, 433, 450, COS, 42SS, ms 
JMB 141864-001.... .. .. ....$169 
SMB 141685-001 .......................$329 
16MS 149320-001....... ...........................$613 

•1 DeMra 590MX, 575MX, 575 , 590, 5100 
411.B 172712-001......$62 8MS 172713-001 ....$194 
16M9 172714-001....S287 J2MS 172715-001..Sl. 119 

Deil.Pta XL !Clll madeb\ 
4M8 148187-001....$169 8MS 148188-001 ....$339 
16MB 148189-001 ....$669 32M9 148190-001..$1,298 

DELL 
•Oi 	Oimen1ion P75, P90 

4M8 n/a ................ $159 SMB n/a ............... $291 
16MB nfa , ............. $569 32M8 n/a ............. $1,119 

!fl " Dimen1ian P100 .., P75• 
4MB iEOOJ n/a .......$179 8MB lEOOJn/a .......$329 
16M8 (EDO)n/a ...... $799 32MB (EDO)n/a ....$1 ,409 

Mt 	 Oimention XPS (a• modelil 

4M8 n/a ................. $1 59 4M8 (EDO)n/a .......$179 

8MB n/o .... .. ..... $29! 8M8 (EDO)n/o .......$329 

16M8 n/a ............... SS09 16M8 (EDO)n/a ...... $799 

32M8 n/o ..............$1 ,119 32M8 (EOO)n/a ....$1 ,409 


EpM!n Aclianla111 1000, 1500 
512K n/a ...................$35 2M8 n/o .................. $99 

EpM>nAclionl.a11r 1100 
2M8 n/a ................. $99 4M9 n/a ............... $159 

EpionAcrionla1111600 
AN.a n/o ................ $1 59 16M8 n/a ................$609 

HPlaiedet4l 
IMS C2024A ......................................... $48 

If HPtawJet5L 
1M8 C3939A ..........see 2M8 C3147A ......... $137 
4MB C3148A ..........$225 8MB n/a ................ $390 

HPto1erJe1llP,lll,lllP, 1110 
2MB 334758............$95 4MB 334778 ......... $169 

HPL011det!l, llD 
2M8 334448.............595 4MB 334458 ...........Sl69 

HP Laiede! llbl, 4, 4M, 4Si, 4SiMX, X!JOO, Oe1Vtt 1200c 
IMS C206JA............S48 2Mll C2064A.............SB9 
4MB C2065A ..........S169 BMB C2066A .... .......S339 

MUi HP la11rJer 4P, 4MP, Calot la111Je1 
2MB C3131A ............ S95 4MB C31J2A ......... $170 

HP De1\Je1500, 500C, 520, 520C, 550C, 560, 560C 
256K 227078 .................................... $40 

n HPDeiignlet5P, 5MP 
4MB C3132A ..........$1 70 SMS CJl33A .........$329 

ISJ..Vlumor\La11r4019 !cftmadehJ 
2MS 1039137 ........S107 J 5MB 1038675 ....... $167 

ISM/leamorl law 4029 !ol made!i) 
2M8 1183334 ..........$87 4M8 1183335 ........S157 

IBM/lu.mark la1ef 4039, 4079 [a~ model1! 
4M8 1328363 ........ $157 BMS 1328365 ........SJ19 

Oli\01er 400 
IMS 70014701 .......$09 2MB n/o .................. $97 

Olila1e1400e. 410t 
2MB n/a ... ..... .........$117 4M8 n/a ................ $197 

Olila11r830, 830Plu1, 840 
2M8 n/a ............... Sl24 4MB n/o .............. $209 

PanawniclaierPartner4400, 5400 
2M8 KX·PEMl.. .....$1\0 4M8 KX-PfM2 .........$204 

Pona1or.iclo1erPartner4410,4430 
2MB KX.P444 ..........$115 4MB n/a ................$196 

Pano1onicla11rPartner 4450i,4420 
2M8 KX.P441 ..........S1!6 4Mfl n/a ................$187 

Te..a1 ln11r11men11Mic1ola1er, Xl 
IMS 2555739.0001...............................U9 

Ps.75, P5·90/90XI , P5.\00Xl, P.S.120, P5·133/ 133Xl 
4M8 n/a ................. S159 BMB n/a ...............$291 
16MB n/a................. $599 J2MB n/a ............ Sl,119 

HEWLETT·PACKARD 
Vtclfa VE, VL3, VL2 66/100, XMJ, XM2, M2 
4M8 D2690A ..........$159 SMB D2691A .........$291 
16M8 n/a ............. $599 32M8 n/a ..........$1 ,1 19 

IBM 
PC700Se1ie1 !0Umoclel1!& ValuepainlPtflaimance Serie1 
(all macHh) 

4/'.\B n/a ........... $159 8M8 n/a ..............$291 
16MB n/a ................ $569 32M8 n/a .. .. .........$1.119 

ti)! PC JOO Serie1!all madel1J Aptr.a (all madel1J 
4MB n/a ... . ...$159 BMB n/a ................$291 
16MB n/a .............$569 32M8 n/a ............ $1,1!9 
Ap~va300, 500ar.d7001eliu 

4MB n/a .........$159 16M8 n/a ................ SS09 
Eduque1155 
4M8 74Gl299...... .. ............. $174 

I BM, contlnue<l 
Edvque1130 , J0and50model1 
4M8 60G0896........ $1 74 16MB 60G0898 ......$549 

PS/ 1280,3B6SX 
2MB 92f9935 ........ S83 4MB 92f9694... S163 
Va~paintPtflorll\llncemadth 
4M8 92G9201ar73G3131 ................. Sl 69 

8M8 92G7520 0f73G3132 .................Sl29 

PS/1 Con1ul1an1,Es1en~al.hpertmodebJ.43, •44, 

PS/Val...epointaft madeli e~cepl Cu models 
4MB 96F9290.........sm 16MB 96f9291 ......S609 

PS/I C011whan1, Enet11ial, hpert modtl1 
\6MB 96F9291 .... ........... 1009 

PS/225/286, 30/280 
2MB JOF5360 ... . .............. 179 

PS/2 35SX; lS, tOSX,50Z,55SX; lS, 65SX; LS, 70, XS1otlon 
2MB 6450604 ... . . ......... $87 

PS/2 70.A21 ; A61; 821 ; 861 , PSNaluepoi nl C.u madel1 
PS/1 Coiuvltan!, Euential, hperl mad~l1 

2MB 6450608 ... .... ,. ... $95 
PS/235SX; LS, 40SX, 55SX: LS,65SX; l5, XStution, 
PS/ValL-epointCu modth 

4MB 34f2933 at87f9977 .................$179 


STANDARD SIMMS 

30-PIN 72-PIN 

C0111Vra 410, 420, 430 

Canhlta4/25 

CanMaAero 

Corr.paq m: 5000 

DIGITAL 
H~Nole 4M8 ......... .. .............$!79 

SMB ................... $349 Attion Nore 500c, 050c 
16M8 .......................5619 

Hi.Nate Ultra 4M8 .........................Sl79 
SMB .....................$349 Atliatl Na•e700 
IOMB ..................... 5619 

PS/235SX;LS,40SX,PS/Voluepaint 
BMB 6450129 . ............. S329 

PS/290XP, 95X?,P75(poiis)56,57(o!l) PS/I PraM212J 
W.B 6450902 . . .. ...................SB5 

PS/2 90 X?, 95 XP, P75 [pau1) 56, 57 [a"madeli] 
PS/1 Con1ultan1, Enenria!, hperr modeli, PS/ I Pro M2123 
4MB 6450128 ........$1 69 BMB 0450130 ........$329 


PS/280.111 ; 3\1 ; 121 ; 321 : 081 ; 161 
2MB 6450379 ...... .........$8 8 

PS/ 2 BQ.A2l ; A31 ; A16 
JMB 6451060 .. . ........ Sl93 

Upan1ian boord1b- PS/2 80286 ba~ rr.cmh 
4·16M3 w/ 4M8 6450609 (uie 72-pinl .................. $299 

bpan1ianboord1/orPS/2 80386ba1edmadel1 
2·\4MB w/2MS 34f3077 juie 72-pin) ..................... $205 
4·16MBw/4M8 34f30 11 [Y1e72.pin). , ................... $299 

MICRON 
486 and Pen~um1 
4M8 n/a ............$159 8MB n/a ................ $291 i 
16MB n/a ............. $599 32MB n/a .............Sl,119 

NEC 

Upgrade to Excellence! 

FOR MEMORY, ALL YOU NEED TO KNOW IS THE NAME OF YOUR PC! 
Our upgrade experts have det ailed configuration information on thousa nds of computers and printers, from the 

oldest to the latest models. We provide you with an "Easy Upgrade" by providing you with the foll owing information: 

ti Your S)~tem ~ lemory Features ti How ~ luch ~lemory You Really 1eed ti ~lemo1y Products Available for Your Srs1em 
ti The Most Cost Effective Upgrade Path for Your System ti Your Systems ~l i nimum and ~fax imum Memory Capabilities 

First Source International takes the confusion out of your memory purchase. 

Take advantage of our service and the savings! 


N E C , continued 
PawerMa'e 386/20; 25 

2MB Af'C.H655 .......$2 19 8MB APOiOSO ...... S559 
PawerMa:e386/J3E, 486/ 25E 
2MB QP.410.5101 ........................... $17! 

PACKARD BELL 
forceSe1ie1jonmade\1)&becutive Se1ie1 (0Dmadel1) 

4MB n/a .................$159 aMS n/a ...............$291 
16MS n/a .................$569 J2MS n/a ............. $1 ,1 19 

ZENITH 
Z..400t , Z.Stotiar.5Eh, SEn, Sh, 5n, DEh, Oh and Xen 
Z-300/ 400Seriei, Z-420/SX, Z..425/SX, Z..433 /DX;5X 
4N.S ME·IOO.... .. ......$169 
\6,1.\S ME·90 .... .. ............ . $613 

Z.S!Orianmadt!s 
IMS Hi..70 .... .. 1'9 
4MB ME·IOO .... .. .. ......... $1 79 

Z.S.1ec1100madeh 
4MB AME-0070....... $179 SMa A.ME-0073 .... $JS~ 

Zeni!h Z·386/20; 25; 33,J3E 
IMB ZA3800ME .....................................$49 
4MB ZAJSOOMK ............ .............$179 

Zeni!h Z·3SOSX/16and Z·380SK/20 
2MB Z.005·1 ......................................... $89 

Z-ServerEXandllrnodtli 

BMB Mf..432 ........................................$329 

16M8 ME·102 .................................. .. .... \ 613 

32M8 ME..442 ......................................$\,199 

64M8 ME·92 ..... ................. ............$2,359 


Zenilh486/ 3JEl 
4MB ZA4200M2 ..... s190 l6MB ZA4200#iB ....Sm 

The inside name in upgrades 

http:Con1ul1an1,Es1en~al.hpertmodebJ.43
http:172715-001..Sl
http:466,4.SO


-...' ew 
ntium DverOriv . NTEL 

. - OVERDRIVE
infel PROCESSORS 

• 14.4 or 28.8 data transmission 
• Hof swopoble 

28.IBPS PCMCIA 
FAX/ MODEM 
WITH XJACK® 

• Move 170MB at o time from des~lop to notebook 

TOSHIBA 

• Li!MiumlonBo:lefy 

T400CS- Pentium / 75, 

WE SET THE 

8MBm , 10.4 ' 05, 810M6 ................. 12.905 
Overdr~ve 486DX2/5 0 ·····r~···· .... '11 8 

withoutcobles
• XJACK connector !I~ T400CDT- Pcnt111m/75, 8M91"",• Fu!!-function socket allows oll·PCMCIA 

10.J "Active, 810MB, CD-ROM ........ ' 3,874
• 5 year warran ty -.~- cord compatibilityg::~~~::: ::~g~~~~~ ::~Specia!!. ····: : ~ ~~ 
1 

T41 OCS- Penti1.1m/90, 

,, Overdrive 4860X4/ 100 ... ~~- ...... ' 183 


• SystemSoh PCMCIA !>Oftwore included 
8MB1X>, 11.J'DS, 810MB .................. 13 .390 


~.......,, erd1lve Penrium.63, 63MHz .............. 1189 
 XJACK 14.4 Fa x/Madem ...................... 1 1 52 
 T410CDT- Pen!lum/ 90. 8MB'00
, 


~....- etdrive Pen!ium.83, 83MHz ............... ' 259 XJACK 28.8 Fax/Mad em ..................... 1 282 

DY0-211 FivitBcr,-. 3.5"~&PCN.CIA,fi?e l .. .. 1 155 

11.J"Ac live, 810MB, CO.R:OM .......'4,552DY0 -212 furi & P.e:r, 3S~& f0,(14.i-,p!I ... 1180. 
1 

' ­
FIRST SOURCE OFFERS OVER 36,000 NAME BRAND 

HARDWARE & SOFTWARE PRODUCTS AT DISCOUNT PRICES! 
PROCESSORS 

CYRIX 
386 · 486 Upgrode1 ........... .............. .. ......... $ 187 
KINGSTON 
lightning 486 upgrode1 386DX loo 486 .... ........ $ 179 
forbo Chip lOOMhz upgrode1 any 486 system ..... $179 

PRINTERS 
CANON COLOR BUBBLEJET 
BJC.70....................... $350 BJC.210 ... ............ $266 
BJC-610..... ................ $532 BJC.J 100 ..........$355 
OKI DATA 
OKUH 2010 ............ $366 Ol600e ............ ...$399 
OL610e ...................$488 Ot8 10e, .............. $755 
Ot1200 ................ $1,098 
EPSON 
tQ.1070 Plus ............ $405 LQ.1170 ............... $68 1 
l0-870 ................... $438 Stylus 1000 inkiei..$473 
Sty!uscolorll inkjet•... $413 ~scolor Proifiiel .. $72 7 
PANASONIC 

~ KX-Pl1 50 ... $ lJ 
4 ~~~~~~~lose r $l$~~~ ~

~~;!:~ ·I~~~;· ::::::: :: ~ i~~ KX Pb500 ..... . .... SS09 
TEXAS INSTRUMENTS 
Mitrolowr WIN/.d, dppm, 600dpi. PnP Win9S ..... Coll 
HEWLETT-PACKARD 

............ $296 De1k1e1 600 .... $294 

......... S388 Des~ie' 850c .... .. $53 4 

............ $504 LowjerSP........... $874 

........ $1,Q24 


CD-ROM 
GoldSior.:X, lnt. E!DE ... $1 49 

TEAC 4X, Jnr. EIDE Kit .... . .................. $211 

TEAC 6X, lnr. EIDE K11 ......... .$258 

loshiboJX, lnr. EIDE Kit ... . .................. $206 


¥1" Toih1bo6X, SCSlln1 / h 1.. . ........ $JA4/ $4l2 

1!J Nee 6X, SCSI In! / hr ............................ $469/ 5563 


Plew 6X, SCSI ln1 / b.i. ... . ................ $4 12/$518 


I:f.i 14:f.1' :Jll XIJ tJ 
AMERICAN POWE R CONVERSION 
Bodl.f'SPro290,Wn95...... .$154 
Bod lfS Pro '120, Wri 95 ..... .$238 
Bod.lfSPro650, Wrn95....... .................................$294 

VIDEO CARDS 
ATIGrophio Xp:ellicwl 1!00/2!00 .......................$140/$187 
ATIWn..6o2r00........ .. .......... ............ .$270 
ATI~ProTl.fbo2mb/4m? ..... ....S317/ S446 
Diamond Sieolm 64 2120/21 20XI.......... .......$ 119/ S 147 
Diorrond 5.leolrli 6A 3200/3240 ................... ..S258/ SJ40 
Oiomcnd51e<J\oh643® Xl ... .S-193 
Jou/.,.;.,,,lrimedioJol:ori:iMl'EG ..............................$371 
/Jdrar. NGA Milenio..m JO 2mb/4mb. . ...... $312/$452 
Numbet 9 9fX Visioo 330 1 mb/2mb ................$132/S 177 
Nvmbe<99FXMdta".531 1mb/2mb ...............$177/$220 
Number9 9fX /'laior\77! 2mb/4mb . ............. .S291 / S44 1 
Number 9 lmoglne 128 2mb/dmb .................... $<1 86/ $822 

E-IDE & SCSI 

CONTROLLERS 


if~~I 18, Co-Residen! IDE Accelerota< ............... S49 

P' Model 21 , Combo !OE, Flpy, Accele10/o1 .............. $69 

@. Model 32, Mulri.Po11 IDE , w/(2! 16550 Uor t ........ $129 


ADAPTEC 
AYA·1 515 kit SCS l2 16bi! no ffop w/coble w/sw li~ ... $85 
AHA- 1520o SCS!2 16bir noflop wo/coble dos .... .... $69 
AHA· 1540d SCSl2 16bit no/lop we/coble dos .... $ 193 

First Source International 

7 Journey • Ali so Viejo, California 92656 


z a 
HOURS 

Monday· Fridoy • lam · 5pm, PST 

Saiurday, 9am · 3pm [orders only) 


FAX/MODEMS 
US ROBOTICS 

Spor h!er SI l d 4 lnr/ Ext .......................... $J9/S59 

Sporllter l d.4 doto/fox ln1/ E..1 ... .... .......... $93/$110 

Spo1tster Yl lA .4, v-moil!n1/hr .............$112/$131 

Sportirer 28.8 lnr/Exr ................ ........ ...$185/$204 

Sport1tor YI 28.8 ln1/E ~t ... .. .... .. ......... $204/$223 

ZYXEL 
Eliro 2864 28 .8 ext, v.3 4 upg ro isdn .............. ... $427 
E!ito2864 i·5/l isdn 128kbps2.wirc loo1edled .... $5dl 
E!11c 2864 i.;,r i1dn l2 8kbp1 2·wirn leased led. ... .... $582 
PRACTICAL PERIPHERALS 
PC 144HC/MT 14 ,4 Int/hi ..................$75/$91 
PM288HC/MT 28 .8 Int/Ext ................. ..... $169/$ 189 
ZOOM 
!4.4 ln!/ h t .. ..........................$59/$85 
28.8 ln1/ E ~t .. .. ......... ..................... ....... $14 4/$189 


TAPE BACKUP 
Colorodo T 1000800mblnt/bt ............... $154/$210 


Conner TopeStor 800mb !n!/E•t .S 155/$249 
Conner To pSior 3200mb lnt/ Exr .................Coll/Coll 
Iomega Ditto Easy BOOmb lnt/EKL . . ... $146/$1'16 
!omega Ditto 3200 Int/Ext ................ S284/S366 
Mic1owl~ rioni Sod Pock 800mb to Int... .$159 

JM T1ovon Tope Cor ir idge 800mb/3200mb ... $31/$35 

SCANNERS 
MICROTEK 
PogeWi z for windows 300dpi poge1ui1e OCR: sw .. $198 
Sconmoker llG fubd 600dpi 25~rey 8bir w/sw ......S230 
Sconmoker II fltbd 600dpl 2dbit-dr SCSI w/ sw .....S377 
Sconmoker l!SP lltbd 600dp! 24b1l·dr SCSI w/lw.....$47 I 
Sconrnoker llHR f!tbd 1200dpi 2J b1l·dr SCSI w/lw . $565 
Sconmokor llSPX fl!bd 600dpi 24biklr SCSI w/sw ...$658 
Sconmoke1 Ill Ribd 600dpi 68.7bdr SCSI w/sw ... S2,023 
C•!lforpric!ngon•lltrJn tpucncyadopur& 
UMAX 
Bi:cordre<idet 400dpi poro\lelpoit .. . ..$169 
Sconrhi1hol'ldheJd 400dpi 2d·b11ch . ... $169 
Pogeolfice 300dpi 256-grey SCSI II w/pogemgr .. $323 
%ro-T630 PC flrbd 600dp1 16.8m<lr SCSI w/lw .. $410 
Visro·S6 PCLE2 color fltbd 600dpi 24·b11 w/ sw ...... $564 
Visto.SB PClE2 Atbd 800dpi dr SCSI 11 w/sw ........ $668 
UC 1260 PClE2 color f11bd 1200dpi w/lw ......... $737 
Powerlook pcpro2 Atbd 1200dpi SCSI w/lw ....S2,769 

HEWLETT· PACKARD 
Sconjet Jc Rotbed 600dpi 24bil·dr w/ctlr w/sw .....S93d 

MONITORS 
NEC 
M1.ilri1yoc "f:-115 15" 28mm 128<h1024m 60hz flor .. $459 
Nwhisyiic 'f:oll 7 17' 28mm 1280xl024ni 60hz Roi. ..$745 
ADI SYSTEMS 
NUcroKon 4GP 15' 28mm 1280.. 1024ni flo1 MPRll ..$363 
MicrcKon SEP 17' 28mm 1280.:1024ni AotMPRll ... $63) 
.v.icroScon 17X 17' 28mm 1024x768ni Ao1 MPR\l .... $B9B 
NOKIA 
Energy 17' molt 28mm 1024x768ni Aor MPR:ll ..... $6B5 
VIEWSONIC 
Viewwnic !7GS 17 ' 27mm 1280x1024ni Ao!. . ... $757 
YiewJonic \7GA 17' 27mm 1024x76Bni Hot spk .$859 
Viewsonic 17PS 17' 25mm I 600x 1280ni 60hz Aot. .$902 
GOLDSTAR 
Energy 15 ", .28mm . \024x768ni, flol, MPR:U .... $338 

• ~l~~&d~~~e~k~ility problem between 

NETWORKING 
Mult iple packs available 

3COM 
E1herlink ll lb enc! fSA·16 IOmbJ 1j45 oui !p... .S 10J 
Etherlink lllb enellSA-1610mbJrj 45 b.-.couicombo .$123 
Etherlink Uleoe! PCI lOmbs q45 n0-0u1tp0........... $12 .il 
Etherlin~ 1\1 enet PCI lOmbs rjd5 bnc oui combo ... $166 
Erhedink Ill enet PCMCIA 10mbs rj45 6h coble ...... $158 
INTEL 
Ethe1expreu pro/10 l6bi1 10BT. thin Rosh upgd ...... $ 103 
Ethcrexpresspro/10 16bit lOBT, thin.thick Rosh upgd..$117 
E1horexpreu pro/ 10 PCI enet 32bit rp only ....... . $ lJ 1 
E1hcraxpro11 pro/ 10 PCI enet 32bircombo ......... $166 
Ethorexpress p10 10/100 PC! enel 32bi1 lObt ......$219 
E1hcrexpress hubs. . . .............. ........ ...... Coll 
SMC 
E1hcrezene1l6b i1 lOb1plu9ondployisoodopter .. $92 
E1horezene1 l6bi1 lObr. 1hin PnP iSCJ odtr combo ...SlOd 
ElhcrpowerenctPCI IObrsingle pock ......... ...... ..$135 
E1herpower ener PCI 10bt/ 10b2 combo single .. ... SI J7 

HARD DRIVES 
MAXTOR 
850MB E~DE ...... $227 lGB E·IDE ........... $280 
1 . 6GSE~DE ... ...... $390 
SEAGATE 
850MS fAST-ATA .... $22J lGB fASi-ATA ..... $269 
lGB SCSI ............ $437 2. IGS SCSI ....... $840 
4.26GB SCSI.. .... S 1,396 
CONNER 
850MB E ~DE 3.S ..... $233 1.2GB E~DE 3.5 . .$295 
1.06GB SCSI. ........ $327 2.0GBSCSI ......... $761 
WESTERN DIGITAL 
850MB C-!DE... ..... S225 1.0SGS E~Df ....... $262 
!.2BGB E~Of ..... ... $33J 1.6G3 f~DE ........S.i3l 
SAMSUNG 

850M3 E~DE .......... $212 1.0SGS f~DE ......S2J1 


~·~~~T~~~c .........$26.t ·~•• 


l.08GS E~Df.. .... $249 ~" 
MICRO SOLUTIONS 1o E 
420MG.tid ............. $32 .il 850M3.hd ..........SJBJ 
l.2G3.hd .......... .. .S446 

REMOVABLE 

STORAGE 


SYQUEST 
EZ 135 Drive lnt EIDE/ ht. SCSI .............. $!98/$229 
EZ135 !35mbcortrige ............... . ........... .. .... $19 

PINNAC LE MICRO 
RCO.lOOOKA 2x SCSI ln1/Ex1 ... Sl .219/$1 ,t.07 
R:CD 74 blank CD 7A single unit ... . ................ $21 

IOMEGA 
Zip Drive lOOmbln t/E:tl/Porollel .. . .... $199 
Jo~ Drive IGB SCSI lnt/ Exi ... . . $488/$586 
Zip PC lOOMB single 100mb pre.forrr,orred for pc .. $19 
Joz 5d0MB 3.5 1ingle pock ... . .... $69 
Joz 1GS3.5singlepocL... . . ..... ......... $129 

PC CARDS 
EPSON 
14.d Fox/t...l.odem... ~ .S 118 

Mod ·h· ······ ········· ··~ra · 

:::: ; ::jMod: : ~~t ::r~:lr~ ·c~ii· :.".'.~.~-~~~-~...: ~ :~: 
E•h""' IOBmo-1/ Combo . ... SIOJ/1129 

TOSHIBA 


NO TEBOOKS 
TOSH IBA 
T2110CS. J860XJ/75,dMB, IOJ'OS, 350MB $1646 
T2130CS. J860XJ/75. SMB, 10.4" OS, S20MB S1936 
T2130Cl. J860X4/75, SMB, 10.A"Acrove,520Mll $2421 
T610CT. Pen r1vm/90. SMilEDO, 9 5'k~. 720MB S387J 
Teoc 7CX:X:S. Peii~um/1 20, SM!IEDO, 11 J" OS, 126G8 . $4552 
kroiCOCDT, Pe'\!l\m.1120, 16MBEOCl, 11.J"Ad'rvc, I 26G8, S59 !0 
TEXAS INSTRUMENTS 
E.1en1a450, 486DX4/75,AMB, 10 ..i · os. JJOMB .. S1661 
Exten1a450T, 4860X4/75, 4MB.95'kt•ve,340o\\8 ...... ~2052 
E...1eiuo550, Pcnijum/75, 8Mll, 10.d" DS. 524MB... .S24J3 
b1er11a 550CD, Pcntu.rm/75, 8MB. \0 d' OS, 524MB, .. $29J l 
Exten1a550CDl,Pen1111111/75,8MB, 10J"Aci11·0. 524/\'6, S35 18 
IM5000. Penti11111/75, 8/...13. 10.5" OS. 500MB .... $273'1 
1M5CXX>. Pontium/75, 8MB, 10.4"Achve,772MB .. S3459 
TM5100. Pentium/90. SMB, 10.d'Ac11ve, 1.2GB... Sd21 I 
IM5200, Pen:ium/120, 8MB. 104"Aciwe, !.2GB. !5081 
NEC 
Ve11a 20000, 486DX4/75, JMB, 10 J" OS, 350MB. . $1860 
Vei1C 20COC, J860X4/75, do\\8, 9.5• Active, 350MS . S2139 
Vei1a 2COOC, 4S60Kd/75, SMB, 9 5" Act>'!!, 350MB, . S2d18 
Yeisc 200'JC, 4860X4/75. 8M8, 9.5' Acfu.e, 540/-.'iB, . S2604 
Vei1a.:CXX>O, Pen~um/75, 8MB, 104" DS. 540"--t!I . . $3255 
Veiso 40000, Pen!ivrii/75. 8MB, IQd' OS. 5d0f.\8 . . $3576 
Ver1a 400X, Pent.'ll!l!/75. 8MB, 10 l"Acnvt, 54011.S $3720 
Ve110 .:050::. Penhvrn/90, 8M8, 10 !'Active, 810MB $4427 
Veuo .:Q50HC, Penflum/90, BMB. 10d"Ad,ve, 810W.S $4570 
IBM 
Th1nlicd 701CS, da6DX4/75, SMB, lOJ" OS, 360MB .. S2721 
Th:n1Jod701C,4860X.l/75, Bt.'8, 10 .!"Aclr.-e,360MD . $3174 
Th:r.1Jod755CD,Peru;um/75, SIA3, 10 .: · AcJ.ve. 91Ql'.18 S47!2 
ThAPod 760C, Pen:.um/90, BMB, 10 .:• Acti...i, 8\01118. S5.092 
AST 
/..s.."'e!'(;Q 95Cl'I. Pen1t11.'Tl/75, 8M8. 10 .1· OS, 500MB S260d 
AKef,•;o 950N. Fernium/i5, SMB. 10 4'Active, 800'1.D S3767 
AlceMc 95CN, Pent~-m/90, sw.a.10 4• OS, 600M3 S3209 
AJ.::er,:;'(l95(),'\l,F~um/90, 8M8.104"/.{Jive, BOOMa $4140 
ZENITH 
Z~ N>'., Pent:11'11/75.91o..'.B , 104 " 0$, 420MB .... S2579 
z.NeeM'(. PeMum/75. 8/.•.a, 10 ~ · Adl'le, 810M3 S3 408 
Z-Neli!GT. Pent'll!"l/75, EMB. IU"OS,810MB .. S36'18 
Z~Gi, Pen111J1T1/90, BMS. 11 J"Aoive. I JGB S52SO 

NOT EBOOK 

CASES 


TARGUS 
No:epoc, Bloc~ . Gray. Blue, Ted, Pu1ple ............ $35 
Le<ither No!ebook Ccse, Block, Bu1gondy. Ton .....$79 ' 
Un iver1olCose. Block ......... . ........... ... ............. $68 
Conve1tible Bod:. Pock, Block, Bvrgondy, Green & Novy S68 
Premier No!ebook. Bloc~ . Novy, Green ... $78 
Bu1ine11Comuter, l!!od:.... ........S123 
Pre11<9e leo1her Co1e. Block, Burgondy, Ton . S228 
Encore Nylon Cose, Block .............................. $98 
Encoreleo!hcr Cme, Block.. . S\68 
Sherpa Rolling TrovelC01e, Block .... .... $178 
Busine11Troveller, Block. ... . ........ S19 B 
• JJO ....,.;, p;·diau. al -.bocl """"""' (r.gwlo<l y pt><ed al i 98) 

(P CMCIA) 
MEGAHE RTZ 
XJACK lA.4 Fox/Modem/28.B fox/M.odom . $166/$289 
EthernerXJACK 10Bose.T/ Combo.. . $122/ $158 

Etherne t • 14.4 Modem XJACK 10Bose.T ......... ... $329 

~!~~~d~PS E•""'" 

STANDARD! 

• 100% GUARANTEED 
Memory Guaranteed · 100% 

Compatible in form , fit & fune1ion 


• LIFETIME WARRANTY 
On all Paragon Memory & 

Kingston Technology products 


• EASY TO INSTALL 
All products user installable, 
insrnllntion instructions included 
with most memory products 

• FREE SUPPORT 
Free technical support & direcl dial 
lines for immcdia1e response 

• SPECIAL PRICING 
Government & cduc11tionnl pricing, 
special volume pricing 

. PLUS ••• 
Overnight delivery avai lable 
No surcharge on credit cards 
Co~>0rnte PO's, APO/FPO's welcome 

WHYSEnLE 
FOR LESS! 

AHA·2 842o kit FAS TSCS l2 YlS 2Aop w/ cobl, .... $241 
AHA-2940 FASTSC S1 2 PCI no Hp wo/cb! wo/sw ...$217 

Energy 17', 28mm l280x1024nl, flat, MPRll ...... . $689 
Multimedio 1527 15 ' 28m m 1280x l024ni Aot MPRll .. Coll 

108m• l/ Combo ....SIJ8/l l8l 
l70MB PC Co rd /260MB PC Cord HO D... .$360/$d7 d CredirC ord Ethernet • 14.4 Mode m, lOBo se-T....... $352 
SRAtv\ .5MB- 2MB/FlASH 2.5MB - 40MB ...... .. Coll @I CredirC ord Ethern et • 28.8 Mod em, lOBo se·T ...... $450 

MAIL OR FAX ORDERS TO: 
(714) 448·7750 • FAX: (714) 44 8·7760 
Compuserve Address: MHS :SA LES@\ SOUR CE 

Internet Address: SALES@ lSCXJRCE.MHS.COMPUSERVE.COM 

Call the Upgrade Experts 

&
FedEx 

ORDER NOW 
8 00-642-9866 

International Orders Call 714-448-7750 

Circle 149 on Inquiry Card (RESELLERS: 150). 

$ Economy
Two-DaY'" 
Service 
Up lo~.... 

http:91Ql'.18
http:l.2G3.hd
http:850M3.hd
http:Visto.SB
http:Pen!ium.83
http:Penrium.63


When you choose the DataFlex app licat ion 
development system, you cancount on de li ve ringpow­
erfu l so lutions. DataFlex's greatest strength is in the 
language, a 4GLstrong enough to sustain anything you 
can bui ld on it. Powerful enough to take you far beyond•• the point at which most otherproducts leave you stranded. 

: Over 350,000 instal lations and 2,000,000 users in 40 
• countries make DataFlex aproven solution for awide range 
• of business applications for companies like Mercedes­•• Benz, Coca-Cola,and WorldSHARE. 

" World SHARE turns streets and strangers back 
into vibrant neighborhoods. Each month 400,000 
families in 33 states volunteer to improve their 
communities in exchange for 50% savings on 
groceries.As anot-for-profit business, there's no 
margin for erroron large investments like applica­
tion software.World SHARE's developer, Comware 
Computers,chose DataF/ex because nothing else 
compared in power or reliability. Our DataFlex 
application's versatilityhasallowedSHARE's mem­
bership to grow from alocal concern to nearly a 
half-million families nationwide.Itcontinues to let 
usconcentrate on expandingourbusiness ofbuilding 
caring communities." 

Andrew J. Morikawa 
President, World SHARE 

•• DataFlex means busin ess. We speak you r 
• language because we want you to speak ours. Call us 
• today for afree info rmati on kit. 

CompuServe: GO DACCESS - Internet (WWW): http://www.daccess.comDATA ACCESS 
Phone(305)238-001 2CO R P O R AT I O N 

http:http://www.daccess.com


Mlcropolis 1355 .... .. . $79 
XT-43BOE .• •.• ... ...... $129 
ST-4766E ...•.•....... . $399 

COMPAQ 

SRAM • CACHE MEMORY 
32K x 8, 64K x 8 & 128K x 8 

CALL for Current Prices! 

Call for Best Prices ... 
40MB FH MFM 

$39 

TAPE DRIVES 
Jumbo 2SO ................ $1111 
Jumbo 3SO .............. $129 
Jumbo 700 ........... ... $159 

LET us HELP rou 
CO#RIUH WJUR 

nmMS! 

EXTERNAL DRIVE 
Runs on Printer Port. 
1.0BGB with case, cables 
& software $399 

LET US HELP YOU CUSTOMIZE YOUR PC'S ••• CALL TODAY!! 

~ 
Recession Special 

Mini Tower 
Power Supply 
SXL-50 CPU 
2MB RAM 
IDE Controller 
2 Si 1 P, 1 Game Port 
1.44 FDD 
120MB Hard Disk 
256K VGA Card 

101 Keyboard 

ONLY$375 

~ 
For Ages 3 ·99 

Mini Tower 
Power Supply 
DX2 /80CPU 
4MB RAM 
1.44 FDD 
21 OMB Hard Disk 
256K VGA Card 
101 Keyboard 

For Working Men & Women 
0 MiniTower 
0 486DX4/100 CPU 
0 4MB RAM 
0 2 S, 1 P, 1 Game ports 
0 420MB Hard Disk 
0 1.44 FDD 
0 2 Speed CD ROM 
0 256KCache 
0 Sound Card 
0 Speakers
0 101 Keyboard 

FOR $699 
EXCELLENT PRICE I! 

•·t.lilf'l· 
WorlcHorse 

0 MiniTower 
0 DX4 / 120 CPU 
0 BMB RAM 
0 IDE 1/0 Enhanced 
0 1.0BGB Hard Disk 
0 1MB VLB SVGA 
0 1.44FDD 
0 4 Speed CD ROM 
0 256KCache 
0 Sound Card 

•43~iillJ1~IM•• 
For Aduns Only 

0 MiniTower 

0 Pentium 100 by Intel &
0 BMB RAM Ill
0 1.44 FDD 
0 256K Cache 
0 1.0BGB Hard Disk 
0 4X CD ROM 
0 16BitSoundCard ~ 
0 Speakers '-.~ 
0 2S / 1 P / 1 Game Port 
0 1 MB PCI SVGA card 

0 101 Keyboard 

Low $1299 

DX4/100 

Starter System 0 
0 Mini Tower 0 
0 DX4/100 CPU 0 
0 2F /2HD Controller 0 
0 2 serial, 1 parallel , 1 game port 0 
0 1.44 FDD 0
0 101 Keyboard 0
0 Give·away Price 0 

ONLY$299 
0 
0 

PENTIUM 120 I 133 
X-RatedUnn 

0 Mini Tower 
0 CPU by Intel 
0 16MB RAM 
0 1.44 FDD 
0 256K Cache 
0 1.0BGB Hard Disk 
0 4X CD ROM 
0 16 Bit Sound Card 
0 Speakers 
0 Serial Mouse 

0 101 Keyboard 

$1599 I $1799 

Mini Tower 
PCI Motherboard 
Pentium 100 Compatible 
CPU by Cyn'x 
BMB RAM 
PCI IDE Controller 
1.0BGB Hard Disk 
1.44 FDD 
1MB PCI VGA Card 

101 Keyboard 

0 Speakers
0 101 Keyboard 

Limited Quantities Only only$899 •Buyers Spec/11/ 

FOR $999 GET A JUMBO 350 TAH BACK-UP FOR $79 
W"N AN'I S'lmM PURCHASE! 

CREDIT CARD ALERT! 
Beware... Fraudulent users are caught by our security system. ­ 48 convictions pending. 

800-801-9400 ASHTEK INC. 714-505-2693 

VISA 
C.0 .D. • (Thttrw I• a 20% ,....tocking charg..) 

Circle 144 on Inquiry Card. 



Discover the Key 

to Consolidated 


Control! 


COME SEE US AT 
MacWorld in San Francisco, CA 
Jan. 9-12, Booth #2249 
ComNet in Washington D.C. 
Jan. 30-Feb.1 , Booth #1563 

AutoBoot Commander 

Personal Commander 


The industry standard AutoBoot 
Commander allows you to 
monitor and control up to 96 
PCs or file servers with just one 
keyboard, monitor and mouse. 
For desktop control of smaller 
installations, give our Personal 
Commander a try! 

~ r 

(OM~ii\ND{n x • 

\.t • ' <· 

Slimline Commander 
Magnum Commander 

The most streamlined members 
of the Auto Boot family, these 
Commanders are designed spe­
cifically for all your rack mount 
applications. Choose the 1.75" 
(1 U) Slimline for 19 11 racks, or 
the 3.5 11 (2U) Magnum for 19, 
23, or 24 " racks. 

AutoBoot Commander 
4xP/1xP 

The most advanced AutoBoot 
products yet, the 4xP and 1xP 
add multiuser, multiplatform 
and multimedia capabilities to 
the Commander world. Control 
PC, Mac and Sun computers 
from one location! Use the 4xP 
for larger installations; try the 
1xP for desktop control of 
smaller configurations . Cybex Corporation 

4912 Research Drive Huntsville, AL 35805 USA 
(205) 430-4000 (205) 430-4030 fax .I

Company http://www.cybex.com/ 

PC is a registered trademark of International Business Machines Corporation. Mac is a registered 
trademark of Apple Computer, Inc. Sun is a registered trademark of Sun Microsystems. Cybex, AutoBoot, lCcYBEX™ 
Commander, Slimline, 4xP and 1xP are trademarks of Cybex Corporation. 
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---

Emeri· 

Up and away on the Information· 

ONLINE SERVICEHi1hwav1 

11·NEWS-WEA-AND·1Mobile Assistant 1TM 

- a multifunctional device for mobile communications , traffic and informa­
tion management. It brings together all the latest technology such as 
radio modems, satellite navigation and computer power to give you the 
best service you can expect. :::'° AT IMobile Assistant I™ is intended for professionals in areas such as : 
Freight Carriers • Fie ld Service Organizations • Field Sales Organizations 
• Rental Car Agencies • Police- and Fire-Departments • Emergency Road ELECTRONIC TOLL COLLECTION 

Service • Hazardous Materials and Security Transports • Publ ic 
RATE TOU ROAD

Transportation Systems. CREDIT M 85 
HELP LIMIT 55 mph 

0 Wireless Communication Computer 
0 GPS, Computer, Modem 
0 Just 6-Keys ComRD~~D®0 Car Radio Size 

Text StartAlarm 0 Supported Networks: MDOACOM/ARDIS·EndEnd 

MDBITEK/RAM - GSM/COPD Internet: http: //www.solidinfo.com 

~ ...... 
PRINT FAX 

Cool Hold 

FLEET-MANAGEMENT 

Order 

Circle 157 on Inquiry Card (RESELLERS: 158). 
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aw - 6.50 
32Kx8 14 .00 9.00 
32Kx8(l3V) 14.00 
ti4KJ1 11.00 
&1Kx4 11.00 

6.00 .... 
"' 9.00 

5.S<I 
1.00 

800.... 
ti4Kx8 15.00{SV) 
16K.1:4 8.00 

9.00 
19.00(J ,3V) 
7.00 fi .00 

12!Kx8 - 29.50 26.00 W» 
256K(l&lpin)pjpdneeurucac11eModu1t-S!09.00 S12K(160pin)Plpe!IM8U1$1~ctle Moduie-S279. 00 

Individual D·RAM Chips 111 m•~rn jl3ttm 
-riil EMOR J FOR llll'mi 

5nN S &0115 JONS IOllS "'" ..~ 
80287-XL 39.00 

1....1 6.&S 645 S.95 80387-160X 39.00 
1~4 -
11/.egx4{Zipl'k\ -

~~=~\:=...,.,.,_
256); ·Z4il­

SOJI -
25hl 

'"' ~.. 

'9.CO 39.00 lUO 
24.00 'l2 00 21.00
1a 675 6.50 s.95 
- 9-95 -
9.25 900 8.95 -
- 12.95 1195 9.95 
1900 11.00 - -
325 295 vs 215 

3.75 
too 

80387-20DX 
80387-0X(DoesAJI) 
80487-SX(OoesAll) 
lntelSX(OoesAll) 
Intel SL Mobil 
lntel 16SX 
ln!e!20SX 

44 .00 
39.00 

199.00 
69.00 
69.00 
29 .00 
29.00 

256lc16SOJ -
256:116Vldeollp­

2'.00 
'9.00 39.00 Lowest price on ln1eloverdrivech\ps 

CYRIX DRx2 386 to 486 Upgrade 
Clock Doubler 

CX486 0Rx2-25/50 .......219.00 CX4860Rx2·33166 .......229.00 CX486SRx22sf50 .......229.00 

SIMM MODULES (Add $5.00 for SIPP) 
·-··­ --··­ --­·- --··­ --··- ......40N S SONS 60NS 70NS 80 NS 100NS 

256x9 - I0.00 9.00 8.00 
38.00 37.00 35.00:~~: ~g~l~l 38.00 37.00 35.00 34.Dll 

4Megx 9 
16Megx9(9Chlp) 

149.00 139.00 
499.00 

129.00 

72 PIH SIMMS (EJSA), EDO DIMMS (1 68 pin, 64bitl 
6DNS ~~~ 1x64 

7900 2x64 

""" 329.00 4x64 

1 5n: ~ 8x64 

139.00 
279.00 
S49.00 

1199.00 

AST MEMORY 
MODEL 

t~Z~n~e~~~Jk8~~'AS. 

l'femmQLXP/60. MX""660.t'100T. P/60 

AMT UPGRADED 

:=n~ 
&Meo 

16Meg
32 Mtg
64 Meg..... 
\6 Meg
J2 Meg 
64 M~ 

81.\tg 

8Meo 
1&Meo 

32Mea 

64M eg 

21.!tQKlt S00780-00S 

ASTCupidllalrd 

Amt;raPen!lum-60 
AmbraN C425SL 
AmDra NSerles 
AmbraSll Serits 
Ambr.1Sprin!aSLCU 
AmbraN·75.N·100 

MAGNAVOX 
286f.J86SX· 1G. 386SX·20. 486SX·20 & 386·33 a// 11r~ 72PIN SIMM: 

309.00 

599.00 

11 99 .00 

241 9.00 

PRICE 
13900 
279.00 
539.00 

107800 
320.00 
~9. 00 
958.00 

'"' 33800 
658 .00 

11 49.00 
n9800 
378.00 

11800 

\ MEG - 59.00 4MEG - 169.00 8MEG- 349.00 16MEG- 619.00 

ZENITH MEMORY MODULES 
MODE L AMT . UPG AAO EO 
Z366f.J3.25.20, 33E 1M eg 
Z366133.25.20.JJE.466125E 4Meg 

MFG. PAATI 
ZAJBOOME 
ZAJBOOMK 

PRI CE 
59.00 

169.00 

H.P. COMPATIBLE FONT CARTRIDGE 
BAR CODES Bar Code 
DESKJETSOLUTION 

.. I 

r:.1~0src::i; f~~;:~~a~~7ti~a~ 1~P5~1r:r30:· 3p:·2r:·2p ~: j~g_ gg 
TAX & FINANCE F~~ ·1 J~la't~~~if~~~ s4h~~~. :.~~~'.. ~~~~..~:.~.:::::::::::::::::::::::::::::::::: :l~g: gg
TAX & FINA NCE CAATAJO GE ................... .. . .. ..... ...... ... .. .. .. .. .. .... ... .. ............ ...............84 .00 
OKl 4DO, 80D •11 I0111 S. 11 lypestyres.. . ..... ............ ............................... 169.00 

310·539·0019 
FAX: 310·539·5844 

SECURllY WILL 
CALLWIMDOW 

MOWOPEM 

CALL 
TOLL FREE 

BATTERIES 
** CALL FOR NOTEBOOK ANOLAPTOP BATIERIES ** 

IBM PS/1, PS/2 MEMORY MODULES 

'""'' 
(4MtQ) 

(4MeQ) 

!~~I.~) 

645012&'92G7200(4 1Mg) 

~~: ~m~i:~~l 
6451158192G7208{4MtQtt:e) 

~~~(~~«ii 

PRICE 
37.00 

\IM,00 
1"11 
114.00 

m.oo 
9900 

00.00 
3500 

169.00 
16900 
4900 

109.DO 
189.00 
169.00 
169.00 
14500 
289 .00 
55900 

llM9.00 
339.00 
Ol9.00 

1239.00 
91100 

169.00 

339.00 
339.00 

199.00 
39900 
71900 

IBM NOTEBOOK & LAPTOP MEMORY 

J5D,JSOC,PSNot&425 

COMPAQ MEMORY MODULES 
···-··--­ ·--­ -··--­--­ · --·-­AMT. UPllRADE D PRI CE 

99.00 moo 
1399.00 
279.00 
1900 

179.00 
149.00 
24900 
79.00 

179.00 
149.00 
249,00 

79.00 
179 .00 
,ss.oo 
89.00 

159.00 
32900 
129.00 
239.00 
437.00 
49.00 

376.00 
639.00 

1316.00 
251600 
S076.00 

OW.Pn1386S·l6Mltl 

OtskPro386mE 
OttkPro386J25E 

OeskPro286~1. J86tl.3!6SX20. · 
3!1 '1,l " wles,syttmLTseries, 
•n· rstr!es 

~SeJrie: iat\18 

P10•4864J2SS.4!3J.4150. 4166.CDS 
£Manct<IProHnu. Prosarlostrlts 

P~~~~:~SeMr,486/JJ , 

911.00 
"'1111 

95 .00 
159.00 
329.00 
339.00 
629.00 

!289.00 

COMPAQ LAPTOPS & NOTEBOOKS 

Con1u11320. 325 

Con tu11400. 410 
coo1ur.14711. 4JO 
Con1ur.1 4J25. '125C."125CX 

Mro4J25 .4rJ3 

4MtQModule 
4MtQ Module 
8MtQ MOChrle 

16MegMOOutt 
4MegModule 
!Mtg Module 

16MegMollule 
4MtgMoclule 
2MtQ Module 
MAeg MocMe 

""' '"" 16Mtg

'"" ~Meg 
8Meg 

4~1fW8t=t::~= 
4Me<;i 
8M~ 
16M~ 
4Meg 
&Meg 

146520.QOl 
146521 ·001 
146531 ·001 
190532·00\ 
190597·001 

"9.00 
"9.00 
43900 
669 00 
18900 
J.191111 
61900 
17900 
10900 
1951111 
179.00 

We also sell Memory for: Dell, Gateway, HP, 
DEC, Sun, Zenith, Acer, NEC and Epson 
nr<..,nrc•nn .. •nrnr•nn " ' "v ox<., n 

CUSTOMER SERVICE & TECHNICAL: OPEN M-F, ~PST 
All prociJcts blil1d new & guil1lllleed • We buy excess in'lentoly 

Trademarks areregistered with lheir respectivecompanies. 

22825 Lockness Avenue • Torrance, CA 90501 

13\llOSX 
T52DCVT~ 
152\10/18500 
T600, 6TO.CT. T4 00 

AMT . UPG RAD ED 
2Meg/4MtQISMtg 

4MewsMtu 
16MeQ124 Mtg 

4M~ 
8M~ 

16Meg 

il5Um~1i:g·1~ ,ms
S24Meof710M!g/t.3Gi11 

4~Meg/1~ 

~ 
'"" '"" 8Meg116M!9fl2Meo 

PC·PA20IJ.IU 
PC·PA2005U 
PC·PA201DU 
Pc-PA20 12U 
PC·PA2013U 
PC·PA2014U 

PC-PA2019U 

PC\S-PIQIJW 
flti5-1'"8310U 
PC lO.PABJO:U 
PC! O.PA831 JU 

PRICE 
69118!11J59 

1791349 
69911079 

189.00 
379.00 
689.00 
189.00 
349.00 
65'.IXl 

T391969i' n S 
17!11J.1!1.'619 

\~900 
109 00 
1S9.00 
'9 00 

36900 
481"'1!99 

NOTEBOOK, LAPTOP MEMORY 

MODEL 
S·AAM Cards l MEG 
S·RAM Cmds2MEG 
288/2880alillfaxModem 
1.\,400/1 4,4000nta.lfaxModem 
Aendw1lte1CarO( ISASlol) 
lanEUlemet(Cooxj,(lOBasen 
52501BMEmuLatlntard 

FLASH MEMORY 2Meg-99.00 6Meg-229.00 101.\eg-349.00 1\il.leg-!>2'l.OO I 
lt+!~3il~i! l ~ii3 i1Ml:1~M i z.i 1 l ~~ i JJ•lil 

3.5 4 ' 
- \01 -

119 

"' -.. - 169 - - "'... - 327 
- z" 

119 
149 
149 
145 

" 69 169 

" 155 

"' " 155 

" \01 

" " 161 
119 

69 - 249 
169 

"',; 169 
119 189 239 

139 
1\9 

" \04 
!JS !S9 

109 
139 - "'139 - "'1'9 - "'- 126 - "'99 

119 129 "' a9 129 "' 89 129 "' 19 2'9 

" TI~'Jcrol.l:strl'!oE.Powtioro. Pro liOO - 89 139 "' HM!crov.1i1e1 79 159 

HARD DISK DRIVES 
CON~ER 

42~MB CPS 425A 
S40MB CPSS40A 
850M8 CfSB~ 
l.2G IG CfS1275A 

"""" $148 5.WMB 7540AV 
168 850MB 7SSOAV 
205 1.2GIG 712fil!AV 
m 

$169 

"' 288 

~OMB 
850MB 
12GIG 
l .6GlG 

6 • " u 

a.is ocs 1249 

379 599 

"'"'"' 
- '"- 289 

299 
299 

"' JOS 539 
J.19 

'" m 619 
428 8J 7 

"' - l39 &391149 

- '" 

DIGITAL 
$175 

215 
289 

'" 
Prices & Availability . 

ESTAB. Subject to Change Mon-Fn, 8:00 a.m. to 5:00 p.m. PST 
1985 Without Notice Sat. 10:00 a.m. to 12:00 noon 

1-800-433-3716 
(US and Canada) 
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THE RAID COMPANY 


If only everything in life were as 

easy as installing a RAID system 

with an ICP Disk Array Controller. 

Concerning: Various software tools 

such as GDTSETUP and 

GDTMON make a com~Monitoring 
plex product easy to use. 

Express Setup, which is part of 

the GDTSETUP program, auto~ 

matically carries out the entire 

installation and delivers a fully 

functional RAID system. Even the 

experts will be delighted because 

GDTSETUP allows any individual 

drive configuration . The moni~ 

taring program GDTMON serves 

to monitor and optimize 

the subsystem. If you 

would like to find out 

more about ICP Disk 

Array Controllers and 

their efficient software 

tools, please contact us. 

G 
Intelligent Computer Peripherals 

IC P 
vortex Computersysteme GmbH • Falterstr. 51-53 
74223 Flein • Germany • Phone: +49- 71 3 1-5972-0 
Fax.: +49-71 3 1-255063 • Mailbox: +49-7131-5972-15 
E-mail: sales@vortex.de • Compuserve: I 00015,330 

· · 


C o m p e e n c e n C o n r o e r s 
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ThinkPad 755CX 

Pentium 75MHZ 


8/81 OMB DISK, active color 

$ 4270 

ThinkPad 755CD 

Pentium 75MHZ 


8/81 OMB DISK, active color 

$call 


ThinkPad 7D1C 

Pentium 75MHZ 


8/540MB DISK, active color 

$call 


ThinkPad 760C 

Pentium 90MHZ 


8n20MB DISK, active color 

_____,_$ ca_ll___ 


ThinkPad 760C 

Pentium 120 MHZ 


8/720MB DISK, active color 

$ ca11 


ThinkPad 760CD 

Pentium 90MHZ 


8/1.2GB DISK, active color 

$ caII 


ThinkPad 365C 

DX4/75MHZ 


8/540MB DISK, active color 

$call 


NOVELL 
3.12/4.1 5 USER ........ . . . .. call 
3.12/4.1 10 USER ... . . ... ... 1050 
3.12/4.1 25 USER •. .. .. . 1399/1399 
3.12/4.1 50 USER ..... . . 1699/1799 
3.12/4.1 100 USER ...... 2099/2399 
3.12/4.1 250 USER . ... . . 3250/3450 

TOSHIBA 

T2110CT DX2/75 

T2100CT DX2/50 

T2130CS DX4/75 

T2130CT DX4/75 

T2155CDS DX4/75 

T2155CDT DX4/75 

T400CS P/75 

T400CDT P/75 

New 
Pentium 

T410CS P/90MHz ... . . call 

T410CDT P/90MHz ..... call 

Tecra 700CT P/120MHz .... call 

Tecra 700CS P/120MHz ... . call 

PCMCIA Modems 
14.4pcmcia . .. ......... . ... call 

28.8pcmcia . . . ...... • . . .... call 

Thinkpad 365CD 
DX4/75MB DISK, active color 

CD rom drive 

$call 


Thinkpad Power 

PC 850 & 830 


1OOmhz, 16 or 32MBRAM, 

540 or 81 Oor 1GB disk 


with or without Windows 

NT/AIX 

$call 


Power PCDesktop 

100mhz/120mhz/133mhz, 

16/32mb ram,1gb disk, 


windows NT or AIX 


PC300 & 700 
Pentium 75mhz ...........call 
Pentium 100mhz .. .......call 
Pentium 133mhz .. .......call 

IBM PC SERVER 
PC server 300 
PC server 310 
PC server 320 
PC server 500 
PC server 720 

Before you buy 
any IBM ...call 

BRAND NAME 

LOW PRICES LEADER 

SINCE 1983 


We export with international warranty 

HEWLETT PACKARD 

Printers 
HP DESKJET 340 .. . . .. . ... ..... $299 
HP DESKJET 540. . . . ... ...... . . CALL 
HP DESKJET 600(NEW) ...... . .. . $279 
HP DESKJET 660C .. . . . . ..... . .. $379 
HP DESKJET 850C .. .. . . .. ...... $510 
HP DESKJET 1600C . . ............ call 
HP LASER 5L(new) . . ... . . .. .. ... $489 
HP LASER 4+/4M . .. . • .. .. $1349/CALL 
HP LASER 4V/4MV . . . .. .. . . ..... . call 
HP LASER 5P/5MP ......... .. $825/call 
HP SCANJET 3P/3C . .. . . ..... $310/899 
HP LASER 4Sl/4SIMX . . . ..... $2775/call 

HPOMNIBOOK 
HP OMNIBOOK 400SERIE:> ... . .. CALL 
HP OMNIBOOK 400SERIES . .. . .. CALL 
HP OMNIBOOK 5000 . .. ..... .. . . CALL 

HP VECTRAPC 
HP VECTRA PENTIUM 75MHZ .... CALL 
HP VECTRA PENTIUM 90MHZ .... CALL 
HP VECTRA PENTIUM 100MHZ . . . CALL 
HP VECTRA PENTIUM 120MHZ .. . CALL 
HP VECTRA PENTIUM 133MHZ . . . CALL 

HP SERVERS 
HP NETSERVER LC .. . ......... CALL 
HP NETSERVER LF.. . .. • • . . . ... CALL 
HP NETSERVER LH . ...• . . . .... CALL 
HP NETSERVER LM ............ CALL 

ACS SYSTEMS 
Special 

v' Intel original Zepa 

Triton motherboard 

v' 16MB Ram 

v' 1.44MB Floppy Drive 

v' 1.6GB Hard Drive 

v' MATROX 3D 2MB PCI 

v' U.S. Robotics 28.8 Fax modem 

v' Creative Lab 6X CD Package 

v' Microsoft Mouse 

v' MAG 17" Monitor 

v' Fujitsu 101 keyboard 

$3,299 

Call 


for other 

Configuration 


& prices 


COMPAQ 


Contura Notebook Systems 

Contura 420c dx4/75 8/420.... $2043 

Contura 420cx dx4/75 8/420..•. $2490 

Contura 430cx dx4/100 8/720.•• • $2315 

Contura 430cx dx4/100 8/720..• • $2848 


LTE Notebook systems 

LTE 5000CSTN P/75 81810 ..... $4267 

LTE 5000CTFT P/75 8/810 ..... $4533 

LTE 5100CTFT P/90 8/810 • .... $5066 

LTE 5100CTFT P/90 8/810+CD. • $5315 

LTE 5200CTFT P/90 8/1.3GB ... $6199 


Compaq Prolinea E series 

Prolinea P/75 8/630 •.•• • $1375 

Prolinea P/75 8/1080 .•.. $1580 

Prolinea P/100 8/1080 • • •• $1799 

Prolinea P/120 8/630 •.... $1999 


Compaq 1SOMHZ 

Prolinea & Deskpro XL 

Call for prices & availability 

Compaq Deskpro XL 


Deskpro XL/w P/100 16/1GB •.•.. $3190 

Deskpro XL P/120 16/1 GB ••••••• $3499 

Deskkpro XL/w P/133 16/1 GB .... $3699 


Compaq Deskpro 

Special hard drive + built in Network card 


with choice of Token ring or Ethernet 

Call for prices & availability 


Compaq Servers ~ 
Prosignia 300 Pentium CAt 
Prosignia 500 Pentium 
Proliant 1000 Pentium 
Proliant 1500 Pentium 
Proliant 4500 Pentium 

Authorized Dealer & Service Center 

COMPAQ, IBM, TOSHIBA, HEWLETT PACKARD 


Miscellaneous 
Notebook Hard Drives 

340MB 2.5''. . .. . . . . . . .. . . . . .. $399 
540MB/81 OMB 2.5" ... . ... . . $99/650 
Thinkpad 540MB removable .. .. $475 
Thinkpad 81 OMB removable . . . . $699 
U.S. Robotics 28.8 Fax . . ...... $189 
U.S. Robotics 14.4 Fax . ... . ... . $69 
U.S. Robotics 28.8 Fax (ext) ... . $198 
Matrox 3D Millenium 2MB . ... . . $299 
Matrox 3D Millenium 4MB ...... $425 
1GB hard disk ide . . .. . . . . . ... $229 
Mag 17GLSI 17" svga . ...... . . $call 
CTX 17" svga ... .. . . . ... . .... $620 
NOkia 17" svga . . .... . ....... $call 
Teac 6x IDE CD·ROM ..... . ... . $240 
NEC 6X scsi CD·ROM .. ....... $465 
Toshiba 7x scsi CD·ROM .. .... . $~all 

** Call for : Hard drives,Video card, 
Monitors, CD·ROM, tape drives, 
CD towers 

** 

OPTICAL CD DRIVE 
Recordable CD 

Pinnacle RCD 1000 (int) ..... . . . $1199 
Pinnacle RCD 1000 (ext)..... . .. $1366 
Sony Sypress 920 (int) . . .... .. . $1485 
Sony Sypress 921 (ext) ........ $1785 

Rewritable CD 
Sony 1.3GB internal . . . . . . . .... $1799 
Sony 1.3GB external. . . .. •. . ... $1853 
Fujitsu 230MB. . . . . . . . . •..... . . . call 
Panasonic . . .... . . . . . .•. . •.. . . . call 
IBM .. .. . .. . . . . . .. • . .. . , ...... call 
HP .. . . . ......... . . . ... . ... . . . call 

Printer Special 

Epson Stylus II color ... . . ... ... $41 O 

Epson Stylus Color pro . ... . .... $719 
Canon BJC-210/4100 color ... $268/359 

Canon BJC-610 color . . .. .. .... $529 

* * * Call for Panasonic, Brother, 
Okidata, Citizen * * * 

Computerlane,nc. 

Compaq is A Registered Trademark ofCorporate Accounts Outside California: 1-800-526-3482 

Compaq. IBM is A Registered Trademark of
Volume Inside California : 818-884-8644 • Fax : 818-884-8253 International Business Machines. 

All Quoted Prices Reflect A 5% CashSSOLIM01@1NTERSERV.COMDiscounts Discount. VISA, MasterCard , Wire Transfer 
7500 Topanga Cyn Blvd ., Canoga Park, CA 91303 Also Accepted .Welcome Prices Subject to Change Wilhoul Notice.Hours: Monday - Friday 9-6, Saturday 10-5 
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AllMicro, the leader in troubleshooting tools and utilities. 

-- The Troubleshooter™ is the 	 RESCUE Data Recovery Soft­ ~"""""~""""-_, The Discovery Card™ is the 
most advanced PC diagnostic ware™is the only program to first tool to accurately resolve 
software available that really easily recover lost data from any IRQ or OMA conflict. 
finds the bugs. The Trouble­ crashed floppies &hard drives 18 L.E.D. lights (11 for all 

even when DOS can 't read 	 interrupts and 7for all OMA) 

Skylight™ is the #1 rated Win­
dows diagnostic (PC Magazine) 
that tunes optimizes &trouble­
shoots Windows for maximum 
speed and performance. Edits 
all .INI files safely. Graphically 
displays howWindows is using 
memory, system re­
sources, system 

= 
• rivePro 

~ 
Drive Pro"' provides fast, pre ­
cise installation and mainten­
ance for any hard drive. Over­
ride BIOS limitations for user­
definable drive types . DOS 
format any size hard drive in 
und er 30 seconds. IDE drives 
canbe installed in less than 60 
seconds.Allows the use of IDE 

r--~~-~=-i The Alert Card™is the only 
add-on card that monitorsan d 
diagnoses power and temper­
ature changes in aPC or File 
Server. L.E.D. lights and an 
audible alarm alert you 
whenever a system 's power or 
temperature goes out of asafe 
operating range. Ideal for 

Free Technical Support oNext Day Shipping oPerformance Guaranteed 

(800) 853-4933 

-
• -=-1 

International: (813) 539-7283 • Fax: (813) 531-0200 
BBS#: 813-535-9042 •Internet: ALLMICRO@IX.NETCOM.COM 

AllMicro,lnc. 
18820 U.S. Hwy. 19 N, #215, Clearwater, FL 34624 

shooter bypasses DOS &tests 
all major hardware components 

• directly for true accuracy. Works 
__.Y_ with Windows, Windows NT, 
=""====- Windows 95 Novell MS DOS 0 

OS2, etc. -	 fully O/S independent. Loaded 'with all the 
tests you'll need to accurately isolate the source of PC 
failures. Priced far below all competitors. Call now for 
full list of latest features! 
NEW UPGRADED VERSION! 

metrics, G.D.I. heap usage plus much more 
with hundreds of reports! Amust for all 
Windows users! Call now for full list of 
features! 

rn~r.;"9;i;J LANDesigner™is the first = 
network design software that 
makes creating and installing a 
network easy, fast and inexpen­
sive! Exposes protocol viola­
tions. Issues warn ings where 
designs lead to spec violations, 
installation problems or outstrip 
site power and cooling . Provides 

reports for bill of materials, installationsequence, instal­
lation time estimates, tool requirements, spare parts 
inventory, site energy, HVAC infrastructure and much 
more! Call today for full specs! 

911 BACKUP™! 
Emergency Boot Disk for Windows! 

When Windows crashes 911 BACKUP will restore 
system files and configuration information auto­
matically, it even ensures the total restoration of 
program groups, icons and system settings. 
A must for every Windows user! ($40 valuel 
This offer is limited so call now! 

them! RESCUE recovers data 
other recovery programs 

- cannot. RESCUE automaticallyl #'?:_ ' ------ recove rs DOS & Windows files 
' _::::::::-=-- including data from compres­

sed drives. Be prepared for any problem. RESCUE is the 
insurance and security you need to safeguard your valu­
able data. Call now! Don't wait until your datais lost! 

drives with MFM/RLL or ESDI drives in the same system. 
Retrieves the manufacturers' recommended specs from 
the drive itself, plus much more! Call now for full list 
of features! 

immediately report actual 
usage thus saving time when 
configuring, upgrading or 
debugging PC's. Software 

alone cannot detect OMA usage and is often wrong 
when reporting IRQ conflicts! Call now, save time 
and end the frustration! iili 
"The Discovery Card will be the most Ill~ 
valuable tool in your diagnostic kit." uu w1 N 1 oo 

troubleshooting hard to find intermittent failures in any 
PC. Amust for every file server to pinpoint problems 
before they occur. Call nowfor complete specs! 

r.::;;=;=o;::J~ Don't throwaway expensive 
motherboards, use PocketPost™ 
to debug dead PC's. Feature 
packed diagnostic add-on card 

""""'"""'--· 	displays B.1.0.S. P.O.S.T. codes 
and tests 9critical bus and clock 
signals. 300+ page manual has 
all the B.1.0.S. manufacturer 
codes youneed to isolate the 

source of failures. Includes detachable logic probe for 
optional component level testing . Call today and start 
saving money! 

© 1995 AllMicro,lnc. Fix Any PC Fast, Rescue Data Recovery Software, The Discovery Card, The Troubleshooter, LAN Designer and The Alert Card are trademarks of AllMicro,lnc. 
All Rights Reserved. Other names are trademarks of their associated owners. Specifications subject to change without notice. · BM 
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•15" & 17" large screen Monitor Ergonomic ASpecial Choicelayout of control panel with intelligent 

microprocessor digita l control 
 for Multimedia Application

•Innovative options include a multimedia 
base designed to fit all PC monitor 

ACTION provides a fu ll 
range of monitors to choose from. 
A special recommendation is the 17" home 
computer monitor with a large screen at 
reasonable price. For more information, call 

us today . 

• ACTION ELECTRONICS CO., LTD. 
Head office 
Action Electronics Co. , Lit/. 
198, Chung Yuan Rd .. Chung Li Industrial Zone. 

Tao-yuan. Taiwan. R.O.C. 

Tcl.886-3-451-5494 • Fax.886-3-452-0697 

Ta ipe i S a le s Office Te\.886-596-5955 • Fax.886-2-5928 138 

U.S.A. Office 
Actio11 Computer Tec/1110/ogy Jue. Tcl.909-444-1 300 • Fax.909-444- 1308 
Europea n Office 
Axio11 Teclt110/ogy GmbH Tc\.49-2 166-9527-0 • Fax.49-2 166-9527-27 

(P#J ®~ fTI ~ HPftll .!'::!.ff!. (( 

. ' ',:,:- ::;:. .: <. ·;:~¥:·' 
... .. .. 40 ... • 

Call today for free catalog 

+ Print servers 
+ Data switches 
+ Keyboard/video control 

800-333-9343 

Streamline your computer room by reducing excess equipment. 
Access up to 256 CPU's from a single keyboard, monitor, and 
mouse. ServeView is our best-selling switch, has every feature 
you can imagine, and installs in minutes. Compare price, fea­
tures, performance, quality, and support and you'll find Rose 
can't be beat. 

P.O. Box 742571 + HousroN, TEXAS 77274 Call us to discuss your application ~} ROSE 

TEL 713/933-7673 •FAX 713/933-0044 or to receive your free information kit. ~J' ELECTRONICS 
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•Pentium PCl/ISA CPU cards for processors up to 120MHz. 

• PCl/ISA Pentium boards with on board SCSI-II , Enhanced 

IDE, High Speed Serial Ports, and Enhanced Parallel Port. 

+486 CPU cards available in both ISA and PCl/ISA bus. 

+486 computer boards with on-board VL SVGA & optional 

SCSI-II interface. 

+ISA or PCl/ISA backplanes from 4 slots to 14 slots. 

•Complete custom configured rack mount systems available. 

Complete line of 

PC Rack Mount Products 


Enclosures Computers Monitors 

Keyboards Custom Designs Printers 

Visit our Web site for product descriptions and highlights at: 

http://www.industry.net/recortec 


or e-mail us at: recortec@ix.netcom.com 


RACKFAX™~ Madeln 
(408) 734-9374~ USA 

Fax-On-Demand System 

Call for free catalog 

Z·800·7S•7614 

RECORTEC, INC. 


1290 Lawrence Station Road, Sunnyvale CA 94089 
Tel: (408) 734-1290 Fax: (408) 734-2140 

Circle 170 on Inquiry Card. 

Advertisement 

Rack Mount Enclosure with TFT LCD 
The RME-180 8 slot computer enc losu re 
features a buil t-in 9.4" , 4096 colors, active 
matrix TFT LCD display. The display which 
requires no spec ial cards or drivers, connects 
d irec tl y to sta nda rd VGA card s. The 
enclosure contains a 250W power suppl y and 
is suppli ed with equipment slides . A 14 slot 
version (RME-184) and complete computer 
systems are also avail able. 

RECORTEC, INC. 1-800-729-7654. 
Circle 167 on Inquiry Card. 

Rack Mount Keyboard with Mouse 
T he RMK-lllS indu s tri a l rack moun t 
keyboard combines a reduced width 10 I key 
keyboa rd and a 400dpi seria l touch pad 
mouse. For maximum accessibility and use, the 
mouse is centered between the "G" and "H'' 
keys. A palm re ti s buil t into the keyboard for 
a comfo1table typing position. The RMK-lllP 
with a PS/2 touch pad mouse is also available. 
Both models are only 1.75 inches high. 

RECO RTEC, INC. 1-800-729-7654. 
Circle 168 on Inquiry Card. 

Rack Mount 17" Ultra VGA Monitor 
The RMM-237 is a rack mounted 0.26mm 
dot pitch 17" Ultra VGA color monitor. The 
rack mounted monitor also has a FST, dark 
glass, non-g lare tube and INVAR mask. It 
conta ins a mi c roprocessor based digita l 
con tro l sys te m w ith a max imu m non­
interlaced reso lution of 1280 x !024. The 
rack mounted fra me is constructed of rugged 
14 GA steel whil e the back of the monitor 
is fu ll y enc losed in an aluminum housing. 

RECORTEC, INC. 1-800-729-7654. 
Circle 169 on Inquiry Card. 
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IF YOU NEED UNl)(~M 

YOU NEED TO CALL 


Whether your operating system choice is UNIX, Windows™ 95 or Windows NT, 
Softway America has the products you need to make the "open systems" connection. 

WINDOWS 95 & WINDOWS NT 
MKS ToolKit .................... .................. ..... ........................... $199 

UNIX tools for Windows 
Hummingbird Maestro NFS ...................................from $316 

UNIX file sharing for Windows 
XInside's Accelerated-X........ .........................................$199 

The world's fastest 32-bit Windows Xserver 
Microsoft Windows NT .................. ................ .... ....from $299 

The ultimate 32-bit computing platform 
Specialix NT MultiGrafix .......................... .......call for details 

Multi-user Windows NT 

UNIX OPERATING SYSTEMS 
UnixWare Personal Edition ....... ................ ........ ..............$289 

The price-performance leader in PC UNIX 
SunSoft Solaris x86 ................................ ...............from $499 

The power of a Sun workstation on your PC 
BSDI Internet Server .. ........ .................... .... .. ...... .. .. from $495 

The industry standard for internet servers 
WordPerfect for UNIX .. .......... .. .......... ............ .. .. .. .from $122 

World-class word processing for UNIX 
Specialix Intelligent Serial I/0 .............................from $371 

High speed connections for UNIX 

As always , Softway America offe rs unbeatable prices, free suppo rt on all products and a "no questions asked" 30-day 
money back guarantee . Pre-installed workstation and se rver systems also available . Call now for ou r complete price list. 

Softwoy America, Inc.• P.O. Box 2821, Evergreen, CO, USA80437 
Tel: 303-670-5345 •Fox: 303-727-7618 •Email: soles@softwoy.com 
All registered trademarks and trademarks are the property of their respective owners. 

mailto:soles@softwoy.com


These internal CO-ROM drives make 
multimedia affordable, and they're MPC 
compatible too! The MPC standard 
allows multimedia presentations to 
properly play on your computer. You'll 
enjoy crisp , clear sound and avoid 
the skip and stutter other drives 
could experience. 

• 16-bit PC compatible 
ATAPI drive 
5-1/4" internal drive is 
MPC , Multisession 
Photo CD, High Sierra 
and ISO 9660 

compatible c---------..:........;~--
• 128kB internal buffer ---------..-----=--_]

maximizes throughput 1 -

• Uses your existing 0 

ATAPI compatible IDE card 
• Accepts both standard 

and mini-sized discs 
• Includes IDE drivers and 

audio cable for Sound Blaster 
CDROMl-4 600kB/sec quad speed ... $168 .53 
CDROMl-6 900kB/sec si x speed ....... $299 .93 

Now is the time to 
upgrade to a new, 
high-quality, high­
capacity Seagate 
hard drive! 
• As low as 25¢ a meg! 
e Fast ATA and Fast SCSl-2 

drives accelerate perform q,nce 

Using the Intel Triton chip set, these mothe rboard s are prepared 
to deliver performance into th e future! 
e 75MHz, 90MHz, 1 QOM Hz, 120MHz or 133MHz Intel Pentium 

Processor with 16kB internal cache memory and Triton chip set 
• RAM expandable on board to 128MB, with 4 SIMM sockets , 

using standard or EDO 1 M x 32 , 2M x 32 , 4M x 32 or BM x 32 
70ns 72-pin SIMMs in multiples of 2 (OkB installed) 

MCT-T586-75 75MHzversion SPECIAL for BYTE CUSTOMERS ONLY! S459.00 

MCT-T586·90 90MHz versi on .... ... .... ............ .. .. .... .. $559.00 
MCT-T586-100 100MHz version ...................................... ................ $659.00 

""""""""" ' """" ""' "' """""""' $799.00 
""' '" $899 .00 

PC PRODUCTS 
AND ELECTRONIC 

COMPONENTS 
CALL US 

TOLL-FREE! 

This Timex wristwatch fea­
tures a special link that down­
loads data from your PC to 
the watch. Includes an lndi­
glo nightlight and is water­
resistant to 100 meters! 
• Hold the wristwatch in 

front of your monitor to 
download data to it! 

• Handy appointment, 
phone, to-do lists, more! 

DATALINK .. ...... .......... .. . $99.95 

MCT Plug and Play 
Network Card 

Ideal for Windows 95--supports 
the Plug and Play standard for 
easy installation; combines 
all three Ethernet connectors. 
• 16-bit PC compatible ISA; 

Novell NE2000 plus Plug 
and Play compatible 

e Uses IRQ2-IRQ5, 
IRQ9-IRQ12 and IRQ15 

• Includes 3 jacks: RJ45 , BNC and DB15S 

In addition to monitoring 
Power On Self Test 
(POST) codes, this 
card also displays 
OMA and IRQ activity. 

16-bit PC compatible 
ISA card 
Supports BIOS's that 
generate POST codes 
Includes AMI diagnostic software 

JDR-POI+ .................................................... $159.87 
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Communications/NetworkingAccessories/Supplies •Add-In Boards • Bar Coding 

r: --sERIAUPARALLEL,1/0 ADAPlERs~: 
. ~ " 

RS-232/422/485 • Dual Serial 
Quad Serial • Serial/Parallel 

16550/16650 Buffered UARTs 
Flexible Address and Interrupt Capability 

Ask about our new PCI 1/0 Products! 

Gl ~k •Made in USA •Lifetime Warranty 
~ • Unlimited Technical Support 

Globetek, Inc. 
3505 E. Royalton Rd. Ste. 160 • Broadview Hts.. OH 44 147 

800-229-4640 • 216-526-8550 •Fax: 21 6-526-881 7 

Circle 218 on Inquiry Card (RESELLERS: 219). 

Videx 111 anu factures portable, 
durable, and program111 able data 
collectors fo r applications such as: 
• in ventory • warehousing 
• security • asset trackin g 
• fi eld in spections 
and virtuall y any application 
requiring data collection at the 
work site. 

Cast-111 etal cases protect the 
prod ucts and all ow the111 to 
work reliably in harsh 
environments. Each is 
des igned to fit in the pa l111 
of your hand. 

Call for a free 
information kit today! 

·~€555il 1105 N.E. Circle Blvd., Corvallis, OR 97330 
I.I' @4 503-758-0521 • Fax 503-752-5285 

Videx, TimcW.'.lnd, Du raWand, TouchProhc, and O rnniWand arc registered tr adc rnJrks of Videx, Il ic. GC0582 

Circle 180 on Inquiry Card. 
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The Right Tool 
for the Job-

Build powerful CTI 
. _ applications with the 

new Challenger 
Telecom Series 

w/ DSP 1elhno\ogy 

Pick the voice board with power. Our sophisticated 
2, 4, or 8 port models provide the best tools for 
building success. Used in applications such as: 

• Call Logging • Tele-conferencing 
• lnt'I Callbacl</Debit Card • Telemarketing 
• Voice Mail/Messaging • Auditex 
• Automated Attendant • Tl /El Interface Support 
• Foxbocl</On-demand 

G et on board Computer Telephony Integration 
(CTI) , the fastest growing technology segment. 

~II todoy !m: ce io7~f~~1':::~~~~ 
~~&~ Email newvoice@ planetcom.com 

Circle 186 on Inquiry Card. 
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Communications/Networking -.1 

Rhetorex 
Voice Processing boards 

make CTI a reality. 
If you' re asking "what's 

CTI;' you' re missing one 
of the hottest new 
technologies going . 

Computer Telephony 
Integration links PC ­
based computer appli­
cati ons to the telephone 
network, providing voice/ 
fax mail , interac ti ve voice response, voice/fax servers 
and more. 

Interes ted? Maybe you' re already developing a CTI 
application. Then it 's time to discover Rhetorex:'" 

For the best value in CTI techno logy-from our 2 and 4 
port DSP-based voice and fax processing boards , to our 
24-port platform-give Rhetorex a call. And start maki ng 
CTI a reality today. 

I 

RHETOREX 
Rhetorex, Inc. , 200 E. Hac ienda Ave., Campbell , CA 95008-66 17 


Tel. (408) 370-088 1; Fax (408) 370-11 71 


• 
All 1radcmarks identified by the ni symbol arc trademarks of Rhctorcx . Inc. 


A ll other 1rademarks be long to the ir respective owners. © 1993 Rhctorcx. Im.: . 


. 
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CONTROL 
ALL YO~i!.!!.R'!!~: 

MasterConsole® 
Save space, time and money 

• 2 - 64 Computers • Keyboard/Mouse Emulation 

• Any mi x of PCs; • AUTOSCANTM 
PS/2 & Serial Mouse • Front Panel & 

• Add Mac & Sun Keyboard Selection 

• Remote Access to 150' 
• Desktop or Rack Mount 

See us al Networks Expo ill /Josto11 
Feb 13-15, 1996, llooth #2017 

CALL TODAY! 800-RCl-8090 x 71 
RCI Europe (31)-10-458-6673 RCI Taiwan: (886) 2-218-1117 


fax (31)-10-451-9610 fax (886)-2-218-1221 

Call RCI for loco/ phone numbers of International Dealers in: 

Argentina, Brazil, Chile, Denmark, Finland, France, Germany, 

Ireland, Italy, Japan, Korea, Lebanon, Mexico, Netherlands, Slovenia, 

Switzerland, Syria, Turkey, United Kingdom, Uruguay 
 a 
International Dealers Inquiries Welcome RCIRARITAN COMPUTER, INC . (908) 874-4072 Fax (908) 874-5274 

10-1 Ilene Court, Belle Mead, NJ 08502 • sales@raritan .com • http://www.raritan.com 

JO-DAY l\IONEY llACK (;llARANTEE FULL I-YE \R \\'AlmANTY 

Circle 206 on Inquiry Card (RESELLERS: 207). 

-

Communications/Networking • Computer Systems 

LET YOUR COMPUTER DO THE TALKING! 
Integrated 

Voice/Fax Mail 
integrates n1a jor voice/ fax applications plus 
program control into one full-featured ltigh 
perfonnance software. PC-AT/ 386/486 based. 
Me nu driven. Easy to use. Full support for 
Rhctorex , New Voice, Dialogic, Bicom, Pika, Tn 
and Intel voice and fax hardware. Supports up 
10 32 voice lines and up to 8 fa.x lines. 

llardwarc +.Sothvare K its $595 
.! \ 'Oice lirH.- i.; kit starts at 
Fax-on-Demand lines: 818-368-4566 or 

818-368-8848 

SigmaTech Software 
Tel: (818) )68-61:)2 Fax: (818) 368-78;9 
IOKOI Bismarck Ave. , Northridge. CA 91326 USA 
Olesel l ers/Dea l ers/OE~ l s/P ri va t e la bels are welcome) 

I Automated Attendant 

I Unlimited Audiotex 

I Voice Mail 

I Talking Yellow pages 

I Telemarketing 

I Fax Mail 

I Fax-on-Demand 

I Fax Broadcasting 

I Date/ Party lines 

I Int'I Call Back 

Circle 200 on Inquiry Card (RESELLERS: 201). 

IREAK INTO WINDOWS! 
+ Voice Mail 
+ A uto ­ Attendant 
+ Fa x - On ­ Demand 
+ Pro grammers' Tool Kits 

For Sale s & Information CALL : 

800.685.4884 
WE SELL WEB SPACE. ASK Usl 
(Developer/OEM porkoges ovoifoblel VISA-M C-AMEX­ COD 

1iF TALKING TECHNOLOG , INC. 
1125 Al/antic: Avenue, Alameda, California, 94501 

" Voice: 510.522.3800 Fax: 510. 522.5556 

Circle 179 on Inquiry Card. 
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64 $349 

Listed Price Applies to CSA/UL model 

U SA/Canada: 800-265 -1844 (ext 231) 
Fr.mce: 0-590-3661 I UK: 0·800-96·7710 

. 
Fax: (519) 438-6555 / lnlemet E·Mail : srartech.computer@onlinesys.com 

Europeo n/lnlernational Distribution 
use Fax or Internet 

or Ca ll :(519) 438-8529 (ext.231) 

Visa/Mastercard/Am eri can Express 

Rack Mount Products ·Designed, Buil t in USA 
• Rack mount Systems -386 to Dual Pentiums 
• Rack mount Chassis · Upto 20 Slots 

Custom Design&Modifications available 
• Rock mount Monitor -Up to 20" 
• Rack mou nt Cherry 101 Keyboard 
• HOD / CD-ROM Enclosure -Hot Swappable 
• NEMA 4/ 12 Wo rkstatio n 
Single Board Computers 
• 386/ 486/ Pentium -ISA / EIAS / VESA / PCI 
• Passive Backplanes -from 3slots to 20 slots 

Segmented Backplane Available 

J ANUARY 1996 BYT E 

http:http://www.raritan.com
mailto:sales@raritan.com


Computer Systems Computer Systems • Data Acquisition 

Industrial PC Packages 

Industrial standard PC •Available for private labe l 
packages from ELMA are: • PCI backplanes 

e PENTIUM, 486, 386 single 
e EMl/RFI shielded board computers 
e IP 54 (NEMA-12 front panel} • 19" keyboards 
•Available for passive e 19" enclosures for desktop 

blackplane or motherboard monitors 
•PC packages in numerous e 19" drive units to accommo­

versions date drive mechanisms 

ELMA Electronic Inc. 
44350 Grimmer Blvd ., Fremont, CA 94538(ELMA 
Phone (510) 656-3400, Fax (510) 656-3783 

Circle 208 on Inquiry Card (RESELLERS: 209). 

PC Enclosures 
from $300 

Monitor: 
10" Super VGA 
Color from $650 

Keyboards: 
Drawer, Shelf & 
Panel from $85 

• Excellent Air Flow & Cooling 
• Accepts Most Motherboards and Passive Backplanes 

Rack & Desk Models • Up to 20 Slots • Rugged, Modular Construction 
• 200, 300 & 400 Watt Supplies, UL, CSA, TUV • Made in U.S.A. 

INTEGRAND 
RE S EARCH C ORP 

8620 Roosevelt Ave. • Visalia, CA 93291 

209/651-1203 FAX 209/651-1353 
PC™ IBM • 3861486 Pentium ™ Intel • Drives and computer boards not included. 

Circle 174 on Inquiry Card. 
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Circle 189 on Inquiry Card. 

Rackmount Solutions 
RACKMOUNT COMPONENTS - QTY 25 PRICING 

Rackmount Chassis 19"x7"x17" $131 
Rackmount VGA Monitor $531 
Rackmount Monitor Shell $113 
Rackmount Cherry Keyboard Drawer $200 

RACKMOUNT PLATFORMS- Oty 1 Pricing 
RMS4860X2·66 EISA $1593 RMS486SX·33 $915 
RMS4860X-33 $11 36 RMS386SX-33 $665 

RACKMOUNT CHASSIS - 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISA/ISA 486, 486SX, 386, 386SX 
RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Quality Cherry KB 
RACKMOUNT SWITCH - Video/KB up to 12 CPUs 
RACKMOUNT CABINET-Modular from 21" to 96" high 

Exclusive International Distributor Program now Available 

·w..~·~·~· 1119llE".~ .~ \t~ .,,. • 
TECHNOLOC'r' INC. 

2468 Armstrong Street, Live rmore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 

Circle 182 on Inquiry Card. 

Industrial PC Solutions 


Call 800-800-6889 to 
receive a FREE 100­
page Solution Guide for 
your OEM or system 
integration needs. 

AoVANTECH~ 
750 E. Arques Ave. 
Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 

Circle 171 on Inquiry Card. 



Data Acquisition 

8 BIT, 250 MSPS AID Card 


1-800-567-GAGE 


.../ 12 bit, 60 MSPS AID 

.../ Software Drivers 

.../ Up to 16 Meg Memory 

-CSLITE 8 bit, 40 MSPS S595 
CS250 8 bit, 100 MSPS S3500 
CS2125 8 bit, 250 MSPS $4995 
CS1012 12 bit , 20 MSPS $4995 
CS601 2 12 bit, 60 MSPS S6995 
U.S Prlcos lis1e<1. International prices may vary 

Gage Applied Sciences Inc. 
56 10 Bois Franc. Montreal. QC, Canada H4S 1A9 
From outside North America. call +1 -514-337-6893 
Fax: (514) 337-84 11 , BBS: (514) 337-4317 

Circle 173 on Inquiry Card. 

Circle 175 on Inquiry Card. 

FREE 1996 Instrumentation Reference 
and Catalogue 

The National Instruments 1996 cata logue features new versions 
of the company's LabVIEw®, LabWindows®/CVI, and HiQ® 
application software products. Other new software products 
include Measure™, a new spreadsheet add-in for direct data 
acquisition and control and VirtualBenchTM, a fam il y of 
Windows-based turnkey virtual instruments. New hardware 
products include GPIB, DAQ, and VXI interfaces for PCl-based 
computers; new PCMCIA interfaces; new MXl-2 interfaces; and 
serial interfaces for industria l communications applicat ions. 

National Instruments 
6504 Bridge Point Parkway, Austin , Texas 78730 


(5 12) 794-0100 (800) 433-3488 (U.S. and Canada) 

Fax : (5 12) 794-8411 E-mail : info@natinst.com 


WWW: http://www.natinst.com 


Data cquisition • Disk & Optical Drives 

INTELLIGENT DATA ACQUISITION 

.'~1 '_i-~~;i:~~:~:~·v · 
. .... r 1 1 1lt11 1 j 1 · :.l..!l.· .~ 1 _ 1 _:..,, 11 . .. 

1 

1 

_ f rom 

MICROSTAR 

LABORATORIES'} 
tli e onboard i111ellige11ce co111pn11y 

• High Speed I/O • Control Loop< 1 ms 
• Digital Signal Process ing • Windows, OS/2 Warp 
• Mu lti process or System s • Externa l Expansion 
• Most PC Software • DLL, VBX, Delphi 
• DAPtools for HP VEE • DASYLab, LabYIEW. .. 

206-453-2345 ­ 206-453-3199 fa x 
i nfo @mstarlabs.com ­ www.mstarlabs.com/mstarlabs/ 

LOW COST/FAST A/D BOARD 
Model AD-8HSOAT for PC/AT ISA Bus 

• 50 MSPS, 8 bit ..­ E!l2!l • ' ... 

$3,595 with 1 MB 
' ~ - I

• Up to 4 MB Memory .. _ w.. -
; I ! 

• Versatile Function 
• Easy Programming 
• Free Demo Program 

Worldwide agent - Sci Tran Products 
1734 Emery Drive , Allison Park, PA 15101 U.S.A. 
Tel: (412) 367-7063 Fax: (412) 367-7063 
Headquarters - Thamway Co., Ltd. 
3-9-2 Imaizumi, Fujishi , Shizuoka 417 JAPAN 

Tel: (0545) 53-8965 Fax: (0545) 53-8978 

Circle 194 on Inquiry Card. 

Custom Fast 20 SCSI Tools 
SCSI Vue"Active 
Terminator Optional 
Benefits: Remote Display 

• Improves SCS I Bus Performance 
• Less Errors; More Reliable Data Transfer 
• Diagnoses Problems • Ana lyzes Signa l Quality 
Features: 
• Act ive Regu lation • Supports 68 Pin, 50 Pin 
• Status Indicators • Gold Contacts o patible 

SCSI Vue"' Gold 
Diagnostic Cables 

• No Loss Of Important Data 
• Faster Performance • Test Cable Integrity 
Features: 
• Diagnostic Indicators • Large Ferrite Filters 
• Triple Shielding (Unique Cable Design) 
• Double Gold 20u" Plated Connectors 

Over 40 Cable Sty les In Stock • Extra Heavy 26 Gauge Wire, 50 & 68 Pin 

SCSI Vue"' Teflon 
Custom Internal Cables 

Benefits: 
• Less Errors, Ult im ate Performance 
• Silver Wire Improves Signal Qua lity 
Features: 
• Perfect 90 Ohm Impedance Match Custom Internal Cables in 1 DAY! 
• Triple Pronged Connector With Gold contacts 

scs• SCSI Vue"'Acti\f 
ff Digital Switch 

Benefits: 
• Share SCS I Devices Between 2 Computers 
• Attach up to 14 Devices to 1 Computer 
Features: 
• 2-1 Act ive Digital Switch/Repeater 
• Regenerates SCS I Signal for Long Runs 

< D•l•G•l•T•A•L The SCSI Solution Company 
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Memory/Chips/Upgrades •MultimediaLAN H/W • Laptops & Notebooks • Memory/Chips/Upgrades 

ANTEC ZERO DOWN TIME SERVER SOLUTION 
w/ Hot-Swap Redundant Po wer Supply 

18 Boy File Server Cose 
• 8 Open Drive Bays 
• Removable Motherboard Rack 
• 3 System Cooling Fans 

• 

Hot·Swop Redundant Power Supply 
• Load-Sharing Design 
• Power Fault Alarm/ LED/ Signal 

- • N+ l Redundancy 
Also available other Server & RAID Cases 

~1~~1!~-~ 
2859 Bayvie wDri ve, Fremont, CA 94538 
(510) 770-1200 ext 313 Fa x(510) 770-1288 

Circle 193 on Inquiry Card. 

s35QQ. 
Bui II-in Zx CD-ROM dr ive, 16-bil 
1lereo 1ound, 2 1pookm, &mi c. 

Hugo 11.3"Ouol·Hon Color moon, 
video omlorotor &Zmb VRAM. 
{O ptio nol : 10.4" ffl Aclive i\\olrix}. 

lwo lypo II PCMCIA .Joh. <0riol. 
porollol, MIDI , PS /2, &inlorod. 

I yoor por\1 ond lobor worronly. 
Extended worronti0< ovai loblo. 

Bmb RAM {moximum 32mb} ond 
256K level 2cache. 

SZOmb removable PCt EIDE 
HO {up lo l.lGB ovoiloblo}. 

PS/2 Glide Point &loy11ick. 

3.5" removable floppy drive. 

S IMMVERTER TM 
The easy and affordable way to convert your SIMMs ! 

For only~ 
II' Converts four 30 pin SIMMs to one 72 pin SIMM. 
II' Guaranteed to mrk in any PC system using 72 pin SIMM sockets. 
II' Works along with other 36 bit and even 32 bit SIMMs. 
t/ 4 models to choose from to fit any system (Tall, Short, Front and Back). 
II' Designed in the USA (Patent pending). 

'ii'@ @li'©I@~ ©®DD ~ "'ffi®®"'~~LQ}=''Z?~(fil(fil 
Dea ler and distributor Inquiries welcome! T!~NOIOCY, IN C. 

SlmmVerter 30 : Four 30 pin to One 30 pin SIMM adapter. 2M'l h:i!nm Ull•., Ul•la ~ 
$'1~--.1:8'~l!11:111 

SlmmVerter 72 : Two 72 pin to One 72 pin SIMM adapter. li'OJ. ~·@:ll®~ 
• Ad d SS tor shipping and handling and sales tax where applicable. [l'fill:l,, ~llJ®liJ!!l 

Circle 214 on Inquiry Card 
BYTE JANUARY 1996 (RESELLERS: 215) . 

Circle 220 on Inquiry Card (RESELLERS: 221). 

1/1. Bo:dight, you get the 

e.wnt SJ'Sfr'ln JOr your 

11eeds. f# have over 50 

111odels iu stock, so you 

nren 't limited to just ti 

fr-JJ products. l'Cmr ordt:r 

is shipper! in less 

than 24 ho111"S, 

doem't get 1111)1 111orn 

co11ve11ient. Aud our 

JO-dr9' 111011ey-bm* 

g 1111m11tee 111e11J1S 

tbl!re1s nbsolute~v no 1·is/..'. 

So wh)' wait? Pick up the 

phone. Ca/I today! 

Circle 212 on Inquiry Card (RESELLERS: 213). 

Tape Storage Solution for Windows 95 
• Turns a SCSI tape drive into a Logical "disk". 
• Works with Windows 95- Long file names. 
• CODEBLUE™ Disaster recovery for Windows 95. 
• TDWIN GUI for Windows 95. 
•Backup & Secondary storage. 
• Random Access Tape fi les 
• Read/write files directly to lape. 
• Supports SCSI DAT, 8MM , QIC 
• Crash Guard protects your data 

Supports4MMDAT/DOS-28MM,OICSCSltapedrives 
ADPl -Hcwlett-PackardJetStorc/SureStoro · Colomdo Powor-Tape/OAT · 
Conner - Contemporary Cybcmo1ics . Exabylo - Lega cy . Moun1nin . PCM . 
Sony · Tandberg- Tecmar-WangOAT­ WANGTEK- others. 

• 

q::LA-r:n;;:LJ;::)LCI V ® I( -~ 
1/iL£iT7J_Ufi_ , ... ~.., .. 
ll' r 11111/1. r 111 p rs M' u r k U l..t• 1/ i J k s ! 

1 '1',",1.; ~~:~ '. . ' 

lll/i.llijl Vo ice 7 15-235-3388 • 7 15-235-38 18 Fax 

SureSlore Tape 
Rcr1•n:m:(.'<I 
Sol ution 

Circle 185 on Inquiry Card. 



Multimedia • Programmable Hardware 

IF WE DON'T SELL IT, 

IT'S NOT WORTH 


LOOKING AT. 


PANELIGHT OFFERS CALL THE EXPERTS AT 
PANELIGHTTHE BEST IN SELF-CON ­

DISPLAY SYSTEMS, INC. 
TAINED LCD PROJEC­

TORS, LCD PROJECTION CALL 

PANELIGHT FORPANELS , SUPER-BRIGHT 
OUR 

O V ERHEA DS , MULTI­ FREE CATALOG! 
MEDIA MONITORS, AND 

1-800-726-3599. 
ACCESSORIES FROM THE 

MON .·FRI. ,
W ORLD' S LEADING M A N­ 6:30AM·S:30PM P .S .T . 

UFACTURERS; HITACHI , 24·HR. FAX: 415·986·3817 

IN Focus , PROX I MA, 
PANELIGHT DISPL A Y SY S T E M S, INC . , 

NEC , NVIEW , POLA RO ID P .O. Box 190940, 
S A N FR A NCI SCO, CA 9 411 9 . 

A ND OTHERS . 

ai~u;;;;·..·~··· 
Circle 195 on Inquiry Card. 

Programmable H!W • Security • Tape Drives 

Low Cost 16-bit Controllers 
Easy to program in Borland/Microsoft CIC++. 
C-Enginern Prices start at $119 Qty 1, $49 OEM 
• 3.6x2.3", 24 1/0, 3 UARTs, 3 timers 2 counters 
• Upto 512K SRAM, 512K EEPROM, Watchdog 
• 11 12-bit ADC , 3 mA standby, 

Battery, RTC 
• Networking, C library, 

Development kits 

TrERN
INC. 

21 6 f SI. #104, Davis CA 95616 USA 
Tel: 916·758·0180 Fax: 916·758·0181 
lnlernet Email: tem@netcom.com 
ftp1/ttp.netcom.com/publteltern 

• 3480 • 3490 • 3490£ 

•LIBRARIES 

Qua/star Corporation 
6709 Independence Avenue 

Canoga Park, CA 91303 

FAX (818) 592-01 16 TEL (818) 592 -0061 
(800) 468-0680 

Circle 177 on Inquiry Card. 

•Tape Transfer and Format Conversion 

• EBCDIC ­ ASCII Data Manipulation 

• AS/400. TK50, and \4" QIC Drives 

• UNIX Tar and DEC Save Set Options 

• Reseller Inquiries Invited 

QUIJ:Kl:OPY - TapeDuplication 

READ/WRITE 9-TRACK 
3480 • 8MM •DAT on 

YOUR PC NOW! 
(3aLt 'U4- .. . (317) N2-2077.,,. 

FAX : (317) 842-8294 

Circle 204 on Inquiry Card 
(RESELLERS: 205). 

1-800-248-3475 
1Hdi4 e~s~Silla 1973 

JANUARY 1996 B Y T E 205 

Develop reliable 
multi-tasking systems 
in hours, not weeks, 
with the new Micro GrM 
EasyStart Kit. Beginnners 

"a Hulk Hogan
and experts alike will love our of capabilities" 

simplified version of C. The kit includes: Byte, Oct. 95 

• 	 Micro Gcontroller with 32K RAM, 128Kflash EPROM, 

14 bidirectional digital vos, and one analog input. 

+ Prototyping board with switches, ums, beeper and low-pass filter 

+ Dynamic CEasyStart ,rM our integrated development environment 
(editor, compiler, and source-level debugger) for Windows 

+ Schematics, reference manual, power supply and cables 

It's everything you need to start serious development. Only $279. 

1724 Picasso Ave. Cali our AutoFAX 
Davis, CA 95616 916.753.0618 from 
916.757.3737 your FAX. Request 
9 1 6 .75 :~.5 14 1 FAX data sheet #35. 

Circle 181 on Inquiry Card. 



Featuring lhe best-selling 

Educational • GraphicsCommunications/Networking•Oatabase•Operating Systems 

rralkie™ ~~~~~@~ 
, ,,.~•Ll"l"'!'!"!!•L,v· o· 1·c"""e-!'!!!M•A1!!'!L-"!t\i 

~~ L AUTO-ATIENDANT 
J, °FAX-ON-DEMAND
b::: LI AUDIOTEX 
C> L• OUTDIALING 
~ '-' TELEMAAKETING 

'-' APP-GEN & MORE 

Factory Data Collection 

The TransTerm 5 is awork station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of afamily of such terminals 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 adBASE 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 

Unix is flour and water. 
Linux is that... 
PLUS the eggs, 
sugar, frosting, 
oven, fridge, 
kitchen, house, 
garage and 
neighborhood. 

....,....... 
"''"~.,···-·-· 

Circle 172 on Inquiry Card. 

WORKGROUP 
SOLUTIONS, INC. P.O. Box 460190 • Aurora, CO 80046·0190 • Tel: 303-699-7470 

Fax: 303-699-2793 • Internet Mail : info@wgs.com • http://www.wgs.com 

Circle 197 on Inquiry Card. 
JANUARY 1996 

1110""'11'1 1@111 
Conforms lo Novell'sSo You Wanna Be a CNE?! 

Circle 190 on Inquiry Card. 

CGM 

for MS Windows 

The Computer Graphics Metafile is the ISO/ANSI standard for 
the system independent storage of vector and raster based 
graphical information. Our Windows solutions give you easy 
access to this technology. 

MetaPrint: The CGM printer driver for MS Windows. Is 
installed and functions as a standard MS Windows printer 
driver. MetaPrint gives you immediate print to CGM capability 
from any application that uses the GDI print function. 

HSlview: The CGM interpreter for MS Windows. Views and 
prints CGM and WMF files and also translates CGM to/from 
WMF. HSlview was developed for Microsoft for use with 
Word , Powerpoint, etc. and is available as both an enduser 
application and a developer DLL. 

Besides CGM, EMATEK supports other ISO/ANSI standards. 
Based on the Graphical Kernel System (GKS) and Computer 
Graphics Interface (CGI) standards our GSS graphic tools 
enable you to develop portable, device independent graphic 
applications. Call for an info pack today. 

""H¥B1tl 
~	 Train all your LAN managers 

for one low price. 

~ 	Study in the convenience 
of your home or office. 

~ Learn at your own pace. 

~ 	Save hundreds of dollars 
compared to live instruction! 

Six months free on-line support from 

live inslruclor via BBS Included. 


CALL ' . . . . ' exl 28 

NEW CNE PROGRAM 
announced April 11, 1995 

COURSES COVERED 

• NetWare 3.1x Administration 

• NetWare 3.1x Advanced Administration 

• NelWare 3.1x Installation & Configuration 

• NetWare 4 Update 

• Service and Support 

• Networking Technologies 

• TCP/IP 

United Education Centers 
50 South Main, Pleasant Grove, UT 84062 
801-785-7900 exl. 28 

Email: gsscgi@ematek.de 


Circle 187 on Inquiry Card. 
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On-Line Services 

Why pay through the nose to access the Internet with those big, bland 
on-line services? (Especially since they censor what you can see and do.) 

• IDT believes you have theright to unregulated&uncensoredinformation&entertai nment. 
•For $15 monthly wedeliver unlimitedand uncensored ~with freecustomer support. 
•We also provide !mg Netscape™the ultimate WEB browser with every Slip/PPP account. 

To sign up call anvtime: ••, /ALWAYS ALOCAL CALL
•PO•,'""'"•''' ~II. 1111 INO PER MINUTE CHARGES 

1-800·743.4343 IDT /UNLIMITED E-MAIL 

•For 56k or T1 call 201-883-7932 • 

Programming Languages/Tools • Windows 

Learn C++ & Windows'.:.eased Programming.•. 
, Simply, Quickly! 

With the OML Learning 
Series'" you can learn 
CIC++, object 
technology and 
Windows'"-Based pro­
gramming quickly and 
conveniently in the 
privacy of your home 
or office. The OML 
Learn ing Series 
features: 

Visual Series'", 
CIC++ Series'" 

OOA/OOD Series'", 
OLE Series'" 

Each series: $249* (reg. S400) 

Any 2 series: S399* (reg. 5750) 

Any 3 series: $549* (reg . 51050) 

All 4 series: $649* (reg. 51300) 

LAN version: Call 
• Limited Time Offer 

800-6789-0ML 

Visa 
MC 
Amex 

.® 
~ 

OBJECT 
MANAGEMENT 
LABORATORY 
TEL: 805-373-8111 
FAX: 805-373-81 16 

Circle 188 on Inquiry Card. 

Something Missing? 
Complete your BYrE collection by ordering Back Issues today! 

Special Issues U.S. Delivery $3.00 Foreign $4.00t~rf' 1993 1994 1995 1996 

Windo\u '93 

B Guid e Summer 93 

8 Guide Fall '93 

1990 - 1996 U.S. Delivery $6.50 Foreign $8. 50 C:mada & Mexico $7.00 
All issues prior to 1990 U.S. Delive1y $3.00 Foreign $4.00:{· . 

1' I 
January 

All checks must be in U.S. funds aud drawn on a U.S. bank. 

Februaiy The above prices include postage in the U.S. 


Please indicate which issues you would like by checking('-') the

March 

boxes. Send requests with payment to: 

April 
Back Issues, One Phoenix Mill Lane, 
Peterborough, NJ!. 03458, (603) 924-9281May 

June Charge: D MasterCard O VISA 0 Americ:m Express 

Card #___ __________________ _ 

Exp. Date________________ ________ 

~Ir 1 July 

August 

Signature____________________ _September 


October 

Name - - ----------------- - - ­

November Address_ __________ __________ 

City - - ----- --.,,------­
Special State_____Zip ________Issues 

All orders must be prepaid. Please :tllow four weeks for delivery. 

~ 
A Division ofTheMcGrawHill Companies 
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THE BUYER'S MART 

-19P~ 

A DIRECTORY OF PRODUCTS AND SERVICES ,. • 'Jlllll"'' ·1 

THE BUYER'S MART is a unique classified section 
organized by product category to help readers locate 
suppliers. Each ad has Inquiry numbers to aid readers 
requesting information from advertisers. 
AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1 '/,." 
ads can include headline (23 characters maximum), de­
scriptive text (300 characters is the ma ximum 
recommended) plus company name, address , tele-

ACCESSORIES 

SVGA Splitters 
Connect 2, 4, or more monitors to your compu ter 
Bright and crisp presentation simultaneously 
on all monitors · Guaranteed 
Works with all VGA, SVGA, and RGB monitors 
Supports 1280 x 1024- MADE IN USA 
Special VGA extension cables 10 250 ft 

HALL RESEARCH 
Sanla Ana, CA (714) 641·6607 800·959·6439 

Inquiry 451 . 
u_ 

BAR CODE 

Bar Code Readers 
For PC, XT, AT, PS/2, Macintosh 

and Serial Terminals 
* Attaches as 2nd Keyboard, no software changes 

* Reads 2of5, 128, UPC/EAN, Code 39, elc. 

* External or Internal attachment on PC 

* Wand, CCD, Slot Badge, Magstripe or Laser 

* Supports DOS, Novell, UNIX, Mac OS, etc. 

* 100+ Configurable Options 

* Supports USA & International Keyboards ...... * 2 Year Warranty, 30 Day$$ Back Guarantee 

'· * Direct From Manufacturer 

* Top Rated by Independent Review 

* Complete with CCD Scanner - $599 

* Complete with Laser Scanner - $655 

* Complete Wand only Reader- $329 

Worthington Data Solutions 
3004 Mission Streel • Sanla Cruz, CA 95060 408-458-9938 

800-345-4220 

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 or create custom 

* Download tables and Pick Lists 

* Wand, CCD, or Laser Scanner Input

* Serial Interface and Keyboard Interface 

* 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 

* Small Size and very long battery life 

Worthington Data Solutions 
3004 Mission Streel • Santa Cruz, CA 95060 

408-458-9938 FAX 408-458·9964 800-345-4220 
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phone and fax number. 2"x2'/a" ad has more space for RATES (Jan. 1995) 
descriptive text (850 characters is the maximum recom­ 3.5 6·11 12f:. 

issues issues Issuesmended). 
1 ad $731 $701 $614DEADLINE: Ad copy is due approximately 2 months 

prior to issue date. For example: November issue 2 ads/ issue - 584 

closes on September 8. Send your copy and payment 3 ads/ issue - 556 

to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 1 ad $1,462 $1,402 $1,228 
Mill Lane , Peterborough , NH 03458 . For more 2" x2'/a" 2 ads/ issue - 1,169 
information call : Your BYTE Sales Representative /See 3 ads/ issue - 1,111 
Listing pg. 213} or FAX: 603-924-2683. 

BAR CODE 

Labeling Software 
For DOS and Windows with dot-matrix, Lase rJet or 
DeskJet. Easy WYSIWYG design. Any formal/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMart, Sears, MIL-STD, Penneys, WalMart. File Input. 
LabelRIGHT for DOS-$279. LabelR IGHT fo r Wlndows­
$295. 

30 Day Money Back Guarantee 

Worthington Data Solutions 
(408) 458-9938 800-345-4220 

RF Terminal 
Communicates 2 way to Serial Base Station from 

150-600 ft. Relay units extend range to 4000 ft. 

1· 16 terminals per base station. Keyboard , wand, 

CC D o r laser scanne r input. 16 Se lect abl e 

frequencies. Small size and low weight - 12 oz. 

with batteries. Base Station - $795. 

Terminal - $1095. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 

Windows Bar Code Fonts 
Add bar codes to any font based Windows 
p ro g ra m . F o nt s d es ign e d for d ot matri x , 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128 , UPC/EAN and Code 39 inside your 
W indows p rogram . TrueType fonts , bi tmaps 
and metafil e support included . Only $199. 

Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 

Portable Bar Code Reader 
> Use as a PORTABLE, WEDGE, or SERIAL 

> 9V Battery Operation with Lith ium 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 to 250 Data Files per Program 
> Up to 250 Look-Up Files in Memory 
> Built-In Calculator 
> Supports HAYES Compatible Modems 
> 64K Memory with Data Compression 
> 30·day $$ 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 

•••••• ..COLOR - Add $100 • • • • • • • • 

BAR CODE 

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 wi th a Bar Code Menu 

> Over 140 User Configurable Options 

> Daisy Chain Up to 96 Readers 

> Supports NOVELL Networks 

> Supports US & INTERNATIONAL Keyboards 

> Direct From Manufacturer 

> 30-day $$ Back Guarantee, 1 Year Warranty 

> Complete Unit with LASER Scanner - $645 

> Complete Unit with WAND Scanner - $299 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

•11 

Bar Code Printing Software 
LabelWorks for Windows 

> Prints all Popular Bar Code Types (19 Types) 

> Desktop Pub lis hing 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 Ove r One Hundred Popu lar 
Label Formats or Design Your Own 

> Rich Text Support : Mix Styles, Types, & Sizes 

> Automatica lly 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-Bae\< Guaran\ee , $295 

... CALL FOR FREE DEMO SOFTWARE •" 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571·9015 FAX (817) 685-6232 

Bar Code Library DLL 
Bar Code Lib rary se nds bar codes to the disp lay, 
Windows clipboard, bitmap file, or printer. Bar Code 
Library supports most applicat ions with a built- in 
programming language that can ca ll a OLL. $329. 
32 Bit version $649. 

StrandWare, Inc. 
715-833-2331 Fax: 715-833-1995 

800-552-2331 (in US) 

Inquiry 452. 
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Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards, 
$399. Enhanced version with autoplacement, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 

Mental Automation, Inc. 
54 15 136th Pl ace, SE-Bellevue WA 98006 

(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 

Inquiry 453. 

CAD/CAM 

CD-ROM 

WALNUT CREEK CDROM 
Cica MS Windows. 4000+ Windows programs, games , 

drivers, fonts , shells, src. Qu arte rl y upd ates ............. .. .. $29.95 
Hobbes OS/2. 600 MB current Free & Shareware drivers, 

app's, etc. OS/2 Mag 's product of theyear! .................. $29.95 

DATA RECOVERY 

The Leader in Data Recovery 
• Expertise in virtually every operating system 

& media storage device. 

• 24-Hour support & emergency services available. 
• Call for a FREE consultation! 

ONTRACK DATA RECOVERY 
MN: 1-800-872-2599 • CA: 1·800·752·7557 
OC: 1·800-650-2410 •Europe: +44 (0)181 974 5522 

Inquiry 460. 

DAT A/DISK CONVERSION 

WE WROTE THE BOOK! 
Deal direct with the company who developed 
the systems that most others use .. 
S H A F F S T A L L ! Tape/Diskette 
Transfer/Co nversion/Duplication. PC/ Mini / 
Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 

1 ·800-357·6250 
Shaffstall Corporation 

317-842-2077 
(Fax) 317-842-8294 

.. 


1 

.~ 
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CONTOURING MOTION CONTROL 
F~~~x! rP~~!~,~RT! $249 

NEW VERSION 3 VISNMC 
•Controls up to six step motors simultaneously. 
• Linear and Circular Interpolation. 
•New features to accommodate machine control. 
• Easy-to-use DOS device driver. Super Manual. 
•CAD-CAM interface ava ilable. 

Corpora1ion, 1422 Arnold Ave.
Ability Systems Ros~n. PA 1900112151 ss1·•338 

FAX: (215) 657-7615 

Inquiry 454. 

CD-ROM 

We Buy, Sell & Trade 

CD-ROMS & MEMORY CHIPS 

Resellers Wanted 


Call or write for a free product update 


Consolidated CDROM Inc 
102 Greenwood Ave , Wyncote PA 19095 USA 

+1-215-572-9831 I +1-215-572-9832 fax 

1-800-8-CDROMS 

Inquiry 455. "I 

INTERNET on CDROM! 
GAMES for DAZE 2 CD Set . . ..$30 

X2FTP Archive, hundreds of games & demos! 

WORLD WIDE WEB Catalog on CD-ROM . . . .......$30 

See the Web without being on-line! 

LINUX Developers Resource 4CD Se1 . . . .$25 

Complele OS, Source Code Slackware & more! 

MOO-TIFF CD-ROM . . .......$99 

Complele development sys, 100%OSF/Motif 

INTERNET Tools CD-ROM . . ..............$30 

Networking tools & utilities for OOS & UNIX 

BSDisc (NetBSD & FreeBSD) . .$35 

Ready to use formats with install scripts 

USENET 2 CD Set . . . . .. . ........ .... ..... . . . ..$25 

comp.sources & alt. sources +many FAQ's from other groups 

SOURCE CODE CD-ROM . . .. .$30 

4.4 BSO-Lite, XllR6, MACH, Andrew Windowing 
PERL & TCUTK CD-ROM . . $35 
Utility lang +command lang & toolkit for X-Windows 
STANDARDS 2 CD Set . . .$30 
RFC's, IEN's, CCIIT/ITU Bluebook, Windows Sockets 

MC, VISA & AMEX 1-800-800-6613 
tel:+1-520-526-9565 

InfoMagic rax +1-520-526-9573 
P.O. Box 30370, Flagstaft, Al. 86003-0370 info@inlomagic.com 

Inquiry 456. . •. .... .... 
~I :._ 

CD ROM TOWERS & 

JUKEBOX SERVERS FOR 


ALL OPERATING SYSTEMS! 

No Device Drivers/ MSCDEX needed, 

Complete Kit Networks CD Roms, 
unlimited user license, DISCPORT. 

UJES, NONE BEnER AT ANY PRICE" 
Call NOW: 1 (800) 482-1866 305-597-3980 

Inquiry 457. 

Slackware Linux. 2 disc "OFFICIAL· Slackware 2.3. 

Internet's favorite. Quarterly updates ..............................$39.95 


FreeBSO. Rock solid Berkeley Unix for PC w/src ....... ......$39.95 

Simtel MSDOS. 2discs, premier free/Shareware ..........$34.95 

Ready-to-Run Hobbes. Installed emacs, GCC ...............$39.95 

Source Code. 650 MB mostly C. UNIX& OOS ...............$39.95 

Internet Info. 17,000doc's. FAQs, FRC's, & IEN's ..............$39.95 

Ada. 2 discs: Ada compilers tonsof src & docs ...............$39.95 

Nebula for NEXTSTEP. 650 MB Ouad-fat programs ........ .$59.95 

Scientific Libraiy. Technical shareware. DOSN/in .............$39.95 

Space and Astronomy. 1000's NASA images & data .....$39.95 

CUser's Group Libraiy. Csource code & articles .......$49.95 

POV-Ray. Ray-tracing images, src, documentation ...........$39.95 

CDROM Caddies. LifetimeGuarantee .... ... ...... ... ... .........$4.95 


All our products are uncondiljonally guaranteed! 

1-800-786-9907 
4041 Pike Lane, Ste 0-213, Concord, CA 94520 

+1·510·674·0783 Visa/MC/AMEx, Fax:+1-510·674·0821 
ordeis@cdrom .com http://WWW.cdrom.com/ 

Inquiry 458. 

COMMUNICATIONS 

Frame Relay, X.25, BSC, HDLC, SDLC, PPP 
Rock soli d, compliant , inexpensive and robust PC APls and 
router lmplemenlations. On board protocol support reduces 
PC overhead. 

• For MS-DOS, Windows, Win NT, Unix, OS/2, Netware and others. 
• Routers interconnect any PC systems or LANs. 
• Cards for 56kbps to T1 /E1. 
• Powerfu l management and test utilit ies. 

Sangoma Technologies Inc. 
(800)-388-2475 • (905)-474-1990 •Fax: (905)-474-9223 
E-Mail: dm@sangoma.com •Web: www.sangoma.com 

COMPUTER BOOKS 

BOOKS FOR PROFESSIONALS 
Easy online searching & ordering in our online stores 

& electronic catalogs. Computer books from 300+ 
pubis. On the Web, http://www.compubooks.com/. On 
CompuServe, GO CBK. Worldwide shipping by UPS or 
USMail. MCN isa/AmEx/Novus/JCB cards. FTP catalogs 

from ftp.compubooks.corn/books. 

CompuBookssM Online Bookstores 
512-321-9652 Fax 512-321-4525 800-880-6818 

COMPUTER MEMORY 

WE'LL PAY YOU FOR YOUR OLD MEMORY 
Simms. Dips, Laser Prinler, 1Mcgx9, I\ Mcux9, DRam Chips 

- AN Y MEMORY ­
All Memory Has Value! Don 't let your old memory collect dust 

Call or fax what you have available 

1-800-718-7755 
THE MEMORY LIQUIDATORS 

"The company /hat buys memory back~ 

531 Main St.. Ste. 11 74, El Segundo, CA 90245·3060 

Ph . 310·676-3074 Fax 310-676-3076 


DAT A RECOVERY 

We Can Save It! 
All Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon. 

DRIVESAVERS 
Restoring data since 1985 
1-800-440-1904 

415-883-4232 

Inquiry 459. 

Inquiry 461 . 

EDUCATION 
S.S. & M.S. In COMPUTER SCIENCE 

The American Institute For Computer Sciences offers an in­
depth home study program to earn your Bachelor of Science 
at home. S.S. subjects covered are : MS/DOS, BASIC, 
PASCAL, C, C++, Data File Processing, Data Structures & 
Operating Systems. M.S. program includes subjects in 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows courses also available. Accredited Member: 
World Association of Universities and Colleges. 

AMERICAN INST. for COMPUTER SCIENCES 
2101-BV Magnolia Ave., Suite 200, Birmingham, AL 35205 

1-800-767-2427 1-205-323-6191 

EMBEDDED CONTROLLERS 

V' MAKE A DATALOGGER FAST! 
TDS2020 - the ideal low-power micro-controller 
for building a datalogger. From only $199 (100s) 

./ Fa st development with high-level Forth- no emulating I 

./ Application software library provided - easily tailored! 

./ Save to bib RAM, PCMCIA cards or mini hard drive ! 

./Take 10/12 bit analog signals. digital or ASCII data! 
Call today for details: (716) 425-3753: -3835 (fax) 
SAELIG CO. 1193 Moseley Rd. Victor, NY 14564 

Inquiry 462. 


FLOPPY DISKETTE 

3.5-- FLOPPY DISK 

RELIABLE & DURABLE 
: ~uer~~~~~en~1\af:1'fi~or +i~;t~~e~n~YC~~rfie~°E~~~a~~~~·with guaranteed 

Clipping Level. 
• Available products: 2HO, 200, video tape, CD jewelry box. 
• Our own brand MEGA, OEM or bulk pack are also available. 
• Duplicators & wholesalers are welcome. 

YHC 	 Cassette Ind. ltd. INMARK IND. LTD. 

75 Saintsbury Square l A Man Foong Industrial Bldg. 


~~~~01ug~n~~· Jh~r~~~ ~~en~ 1~~e~g 
Tel: \416\ 321·1179 Tel: (8522\ 5582203 
Fax: 416 321-8451 Fax: (8522 8973700 

Inquiry 463. 


FOREIGN LANGUAGES 

Foreign Language Software Leader 

Largest selection of Translation, dictionary, language 

learning, fonts, word processing, OCR etc. from any 


company! Best prices, Satisfaction guaranteed! 

Free 52-page Catalog. 


http://www.lainctcom/CLR 

Character Language Resources 
800-900-8803 FAX 310-996-2303 


2130 Sawtelle Blvd. S1c. 304A, Los Angeles, CA 90025 


Inquiry 464. 
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THE BUYER'S MART 

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 for a Catalog . .800-27 4-5343 
INT'L: 617-275-4600 •FAX: 617-275-4848 
205 BURLINGTON ROAD• BEDFORD, MA 01730 

Inquiry 465 . 

.,, ' 
HEWLETT-PACKARD 

Buy - Sell - Trade 
LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter DraftMaster 
Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also available. 

Ted Dasher & Associates 


Your Hewlett Packard Remarketing Specialist 

Phone: (205) 591-4747 Fax: (205) 591-110B 


(BOO) 638-4B33 E-mail : sales@dasher.com 


Inquiry 466. 

International 
Marketers: 
CAPTURE YOUR 

SHARE OF THE 

WORLDWIDE 

IT MARKET! 


Now you can reach millions of buyers 
for your products through the Global 
Ad Network of 21 leading computer 

publications across the globe! 

Call Global Ad-Net 
Tel: 603•876•4311 

Fax: 603·876·4196 


Bs R$ N$ 
$ DM E. L. 

Inquiry 467. 

LANS 

Little Big LAN 
The most flexible network 

Peer lo Peer LAN lo 250 nodes 
$75 lolal sollware cosl, nol per node! 
Link via serial, parallel, or Modems 
Also via Elhernel or Arcnel, or mix! 
Typically only 40k of RAM 

Information Modes 
817-387-3339 /P.O. Drawer F, Denton TX 76202 

Fax 817-382-7407 Orders 800-628-7992 

Inquiry 468. 

MANUFACTURING SOFTWARE 

Manufacturing Software 
E-Z-MRP™ is complete material requirements planning 
software for the PC. Includes bill of materials, materi al 
planning make/buy calculation, capacity planning, purchase 
orders, labor distribution, job costing, physical inventory, 
AutoCAD interface, and more . The best entry- leve l 
manufacturing solution. Complete for $2,995. Special Lile 
version for $995. Call for information. 

Alliance ~~~:;;:uring 
(800) 490-2520 (805) 565-5126 

Inquiry 469. 
210 BYTE JANUARY 1996 

MOTHER BOARDS 

SPECIAL PROMOTIONAL PRICING FOR SURE 

WINDOWS 95 PENTIUMMB &CPU 


Intel Pentium "Endeavor" MB lnlel Pentium "Z<1 ppa " MB 
*Triton Chipset •TritonChipsel 
*Accepts 9011001120/133 MHz *Accepts9011001120/133 MHz
*Vibra 16s Audio Built-in * Plug andPlay BIOS 
* Built-In EIDE, l/D * Built-in EIDE, 1/0*Piplined Burst Built-in * FREE COOLING FAN 

Only$550/$570/$630/$790 OnlyS450/S460/S530/$700 


~- C- T­
PH: (510) 670-0637 Fx: (510) 670-0790 

Inquiry 470. 

NETWARE 

2 
NOVELL UPGRADES UP TD 60 'lo OFF LISTI We will beat OI malch any 
advc1tiscd PRICE.Bring us your best deal!!! Visa - Mastercard 

800-373·2485 VANDY MICRO CORP 
Fax : 714-768-1063 Tel: 714-76B-1595 

Inquiry 471. 

PROGRAMMERS TOOLS 

The Fastest xBASE Engine... 
for C, C++, Visual Basic and Delphi programmers. 
Get multi-user compatibility with FoxPro, Clipper 
and dBASE files. CodeBase is portable between 
DOS, Windows and UNIX! Includes client/server 
option as well as data-aware custom controls and a 
visual report writer! 

FREE 30 day trial 

Call Sequiter Software Inc. far details! 


Phone 403 437 2410 FAX 403 436 2999 


Inquiry 472. 

SECURITY 

EVERLOCK Safe-D EVERKEY 
CPU-Lock • CD-ROM Lock • Serialization • 

Registration • Date & Execution Limits • 


Window 95 • 3.ll • DOS 


Az-Tech Software, Inc. 
Le<Jders in Soflw<Jre Suurity 

Call Today For More Information! 
Phone' (816) 776-2700 F,U, (816) 776-8398 

Inquiry 473. 

CRYPK(Y SOfTWAR( llC(NSING SYSHM 
·so!lware Copy Proleclion wilh NO Hardware Key and NO Disk Key" 

CrypKey is sottware copy protection that is 
• complelely secure from any disk copy program 
• completely compatible wtih MSDOS, MS WINDOWS, 

WIN 95, WIN NT 
•completely compatible wilh CD-ROM, BBS, or Internet 

distribution! 
• customer friendly- no disk key, no hardware key, less 

suppo rt calls 
CrypKey can increase your software sales by allowing you to 
se ll your program 

•by increments - sell add-on software options or levels to 
your customers 

•by number of runs- e.g. sell 10D calculations for $100.00 
•by time period - e.g. lease or demo your program 

lor 60 days 
CrypKey uses anumeric key that can be lransmilted by phone, 
fax, or emai l. Sell your customers more options, more copies, 
more time or more runs instantly, just by making a telephone 
call (great for overseas customers or distributors). CrypKey is 
produced by Kenonic Controls Ltd . - engineering and 
software since 1972. 

Kenonic Controls Limited 
7175-12fh Street South East 

Calgary, Alberla, Canada T2H 256 
(403) 258-6200 •lax: (403) 258-6201 

INTERNET: crvokev@kenonic.com 

Inquiry 474. 

SECURITY 

Cop's Copylock II 
Professional software protection with 


TRUE Machine Install. Option Board safe. 

DOS, 082, Networks, Windows, Trace 3000. 


DiatCOPS Access Control for mass 

distribution via CD-ROM or Internet. 


Known and used world-wide since 1964. 


LINK Data Security 
lnt' I: + 45 3123-2350 Fax: + 45 3123-8448 

I'
I 

CRYPTO·BOX™ locks 1n Your Profits! 
The Marx CRY PTO-BOX is the result of 10 years 
experience in etfeclive software protection . 
• 	 microprocessor controls ID codes, memory, dynamic 

algorithm and high speed data encryption 
• remote access to passwords and counters 
• license metering in networks: single key per LAN 

MARX International, Inc. 
20 Executive Park West. Suite 2027, Atlanta, GA 30329 


404-321-3020 1 -800-MARX-INT fax: 404-321-0760 

Visit our Home Page : http ://www .marx .com 


Inquiry 475. 

KEY LOCK™ SECURITY 
Software Piracy Prevention - Survival 13 years proves 

eHectiveness of powerful mu1lilayered security. Algorithmic 
response, programmable memory, counters, lease control, 

remole update. DOSN/lNOOWSINTIWINDOWS95/UNlX. Low 
pncin9 ($13.95/1000, $1B.95/100, $21.95/50, $24.95125, 
$29.95/10, $37.9512). No startup costs. No ID on devices. 

Also, ACCESS CONTROL systems and disk drive/system LOCKS 

MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Uttlelon, CO 80122 


1-B00-4KEY-LOK (303) 770-1917 FAX: (303) 770-1863 


Inquiry 476. 

SOFTWARE PACKAGING 

FREE SOFTWARE 

PACKAGING CATALOG 


Everything you will need to Package, Distribule, and Ship Your 
Software!! From manuals and binders to mailers and shippers 

LABELS LABELS LABELS 

For your diskettes, plain or custom printed 

dot matrix or laser printer ... free samples 


•••FREE CATALOG-•• 
Hice & Associates 

8586 Monticello Dr., West Chester. OH 45069 

Phone/Fax: 513-779-7977 

Inquiry 477. 

SOFTWARE/BUSINESS 

DATA ENTRY SOFTWARE 
Full featured, heads-down data entry 


with two-pass verification, edit language, 

operator stats, batch control, on-line help, 

output record reformat, free tech support. 


For the PC, PC LAN, S/36, AS/400. 

FREE 30 day trial 

Computer Keyes Tel: ·206-776-6443 
21929 Makah Rd., Fax: 206-776-7210 
Woodway, WA 98020 USA: 800-356-0203 

SOFTWARE/ENGINEERING 

Analog/Digital Simulation!! 
• Windows, NT, DOS • Model Libraries, RF, Power 
• Power Mac, Macintosh • More Than 5000 parts 
• lsSPICE4 Real Time SPICE • Waveform Analysis 
• Mixed Mode Slmulatlon • Full SPICE programs 
• Schematic Entry starting at $95. Complete 
• New AHDL Modeling Kit!! systems, $595-$2595 

P.O. Box 710 San Pedro, CA 90733-0710 • tu h 
(310)833-0710, FAX (310)833-9658 1n 50 

Call for your Free Demo and information kit. 

Inquiry 478. 
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SOFTWARE/GRAPHICS 

The Ultimate Imaging Toolkit 
AccuSoft Image Format Library 5.0 
Programmers: Add support for 36 raster 

file formats instantly! 
TIFF, JPEG. PCX. TARGA, DiB, DCX, GIF. BMP, 

WMF, PICT, WPG, EPS, PNG, Group 3, Group 4 


New Formats: Photo CD, P\1ot0Shop, ASCII, 

KoFax, ALE , LaserData, GALS, ATI, CLP, XWD, 


IMG. IFF, SUN, XBM. \CO, IOCA, CX2, XPM, 

CUT, Brooktrout , MAC, MSP. 


Guaranteed to read all raster images in existence 
in the listed formats! 

*Import, export, scanning, conversion, compression 
*Printing, display, image processing 
*Support all languages 
*Fax formats and multi-page images 
*Rotate, zoom, scale, color reduction 
*Thumbnails, sharpen, special-effects 
*Multi-Platform Support: 

Win 3.x,Win95\ NT, DOS, DOS 32, VBX, OGX, OSl2, FoxPro, 
Sun OS, So\aris, HP-UX, AIX, SGI, SCO, Mac, PowerMac 

*Pro Gold versions for Windows as a DLL, VBX, OGX 
Win 95\ NT, OS/2, UNIX and Macintosh platforms. 

AccuSoft Corp. Call 800-525-3577 
Two Weslborough Business Park Weslborough, MA Ot581 
TEL (SOB) B9B-2770 FAX (508) 898-9662 

Compuserve: GO ACCUSOFT http://Www.accusott.com 

Inquiry 479. 

Autodesk's DWG OEM 
• 	 Programmers' Toolkit to Read/Write AutoCAD DWG 

& DXF Files. 
• 	 Object oriented, modular, database-like access to 

CAD data. 
• 	 View. Print, Plot and Pick Modules. 
• 	Available for CIC++ for DOS, X-DOS, Windows, Sun, 

and other Unix systems. 

Autodesk OEM Sales 
1301 Marina Village Parkway, Alameda, CA 94501 

Phone: (510) 337-7203 Fax: (510) 523-2880 

Inquiry 480. 

v e w n g 
'View' enable your application with the most extensive 
viewing libraries - Viewing & Conversion Enabling 
Technology. Add viewing capabilities for over 150 file 
formats within your Windows application in a matter of 
hours. The same technology used in AutoVu e® and 
other leading viewing and document management 
software. 

Cimmetry Systems Inc. 
(800) 361-1904 Tel: 514-735-3219 Fax: 514-735-6440 

Inquiry 481 . 

LEADTOOLS 
'/1.w co111prebe11sit·e imaging t/( 1trdo{Jme11t tooll'il for 
BITONAL, GRAYSCALE & COLOR! 
Easy lo Use! lmegrating LFADTOOLS is quick & easy by 

single-function implementation. O ne ca ll loads/saves 
supported formats. 

Saves you lime! With LEADTOOLS, you ge t example 
source code! 

Performance! 30+ image process ing fc:11 urcs all 
optimized for speed. 

Ultimate Control.I Our experience in the software toolkit 
business helped us create 200+ high level functions to 
cut development time. 

Comprebensiue Solution! Supports 40+ file formats 
including JPEG. 

Different Coding Styles! Get th e advantage of using 
LEAD 's registe red class, MFC, OLE Cus1om Control 
(OCX) & pure C/C++ code. 

Call today for FREE imaging application built 
with LEADTOOLS 5 

800-637-1835 
~ LEAD 

T ,1!~'!':'?!'?~'~~ 
704-332-5532 ( Faxl 704-372.,'1161 CIS:·Go LEADTECH' httpJ/Nl\w.lead1ools.coo\I 

Inquiry 482. 

" 


SOFTWARE/GRAPHICS 

C/C++ NEW RELEASE C/C++ 
TG-CAO Professional v.6.0 

For Win 95, Win 32 , Win NT, Win 3. 1 A 2D & 3D 
library of CAD routines (16 & 32 bit versions) for 'C 
programming. Draw, Fill, Shade, Dimension, DXF, 
Font s, Color & more included. Free Demo & 
Technical Paper avai lable. 

OsI 
P.O. Box 94 11 S2, Plano, Te xas USA 75094 

Fax 1·214·423-7288 Pho 1-800-635-7760 

BBS: 1-214-881-9322 


DISK SOFTWARE INC. 

Inquiry 483. 

SOFTWARE/SCIENTIFIC 

VTEX Scientific Desktop Publishing 
• Scalable Fonts • Font effects •Typeface customization 
• Equations • Tables • Graphics • Foreign languages 
• Multi-lingual spell & hyphenation • IOE • On-line help 
• Dos, Dos-32 and Windows versions • From $199 
'Tp of Tomorrow''-Nolices of AMS, March 1991 

Call now for a FREE DEMO DISK 

MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 

Inquiry 484. 

SOFTWARENOICE/FAX 

Computer Telephony 'C' Libraries 
Multi-Voice V4.0 and Multi-Fax V2.0 Toolkits give you the 
most powerful solution to integrate telephony to your 'C' 
applications. Unique design based on multi-tasking ; ODS 
Extender; Supports most major vo ice and fax board s; 
Commented source code; Royalty free ; Best value. 
Also available: Windows based application generator. 

ITI SOFTWARE 
Tel: 514-835-3124 Fax: 514-835-4n2 BBS: 514-835-5945 

Fax-On-Demand: 514-835-2216, E-mail: ggagnon @cam.org 


Check our home page: http://www.cam.org/- ggagnon 


WINDOWS 

FREE INTERNET* 

217·322·1111 

Full Access 28.8K 8/N/1 

All Nodes Services FREE 
*You Pay L.D. Charge 

Voice Help 1·217-322-1212 
Inquiry 485. 

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 Service 415-281 -4429 

Inquiry 486. 

SECURITY 

THE ULTIMATE SOFTWARE SECURITY 
e STOPCOPY family - UNCOPIABLE copy protection 
• STOPVIEW software encryption 
• NETLIMIT network license metering 
•DOS, Windows, Macintosh, OS/2, support 
•No source code changes required - for ANY of our 


products in ANY environment 

•Our products destroy ALL of our competition 
•Call 	for FREE demo disk, or lo discuss our products' 

MANY options 

BBi Computer Systems, Inc. 
14105 Heritage Lane, Silver Spring, MD 20906 

800/IRY·ABBI • BOD/879-2224 • 301/871-1094 • FAX:3011460·7545 

Inquiry 487. 

The BITE Deck mails to a select 
group of 275,000 BYTE 
subscribers who are proven 
direct market buyers. 
In fact, BITE subscriber sutveys 
show that many readers prefer to 
buy through the mail order/ 
direct channel: 

Direct Channel Preference for 
Purchases of: 

Computer Systems 81% 

lSoftware 79% 

Source: 1995-1996 Subscriber Study 

The average BYTE reader 
influences the purchase 
decisions of 107 others, 
works in a company with more 
than t,000 employees, and 
influences more computer 
product purchases than 
any other person in his/her 
organization. The BYTE 
readership provides quality 
leads. Why settle for 
anything less? 

Call Brian Higgins today at 
(603) 924-2596 or 
fax your order to 
(603) 924-2683. 
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http://www.cam.org/-ggagnon
mailto:ggagnon@cam.org
http:http://Www.accusott.com


ADVERnSERCONTACTINFORMAnON 

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! 
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616 BBN DOMAIN CORP 91 S00-331-2266 

E 
MICROWAY 93 50S-746-7341 

ext 301 
230-231 MAT (U.S.) 37 603-465-2S3095-96 BEST POWER TECHNOLOGY 95 S00-356-5794 

ext 1537 208·209 ELMA ELECTRONIC 202 510-656-3400 

1S7 EMATEK GMBH 206 +49 221529666" 450 BI X 217 S00-695-4775 N 
97-9S EXABYTE CORP 19 SOO-EXABYTE62 BORLAND INTERNATIONAL 15 S00-336-6464 617·618 NANAO USA CORP 119 310-325-5202 

50436 

F 176 NATIONAL INSTRUMENTS 203 512-794-0100 
212-213 BOXLIGHT CORP 204 S00-762-5757 

1S6 NEWVOICE 200 703-64S-05S5 
BYTE BACK ISSUES 192NE 4 603-924-92S1 149·150 FIRST SOURCE INTL 1S6·1S7 714-44S-7750 

601 NOBLENET 112DM 7 SOS-460-3456'" 
BYTE BACK ISSUES 192PC 4 603-924-92S1 99·100 FRONTIER TECHNOLOGIES 167 S00-929-3054 

71 NSTL 135 610-941-9600
BYTE BACK ISSUES 192S04 603-924-92S1 

602 NU-MEGA TECHNOLOGIES 112DM 13 S00-4-NUMEGABYTE EURODECK 1S5 603-924-2533 G 
173 GAGE APPLIED SCI ENCES INC 203 514-337-689363 BYTE ON CD ROM 131 S00-924-6621 0GATEWAY 2000 56A-X S00-270-3094 


1S8 OBJECT MANAGEMENT 

BYTE WEB SITE 164 httpi lwww.byte.com 


BYTE SUB MESSAGE 164 

GATEWAY 2000 56·57 S00-270-3094 LABORATORY 207 S00-67S9-0ML 
218-219 GLOBETEK 200 S00-229-4640BYTE WEB SITE 171 httpi/www.byte.com 109-110 OPT/QUEST 51 909-46S-3750 

202·203 GRANITE DIGITAL 203 510-471-6442 

pc 
129-130 CALIFORNIA PC PRODUCTS INC 104 S00-394-4122 H 195 PANELIGHT 205 SOO-726-3599 

225 HUMMINGBIRD COMMUNICATIONS 66 416-496-2200214-215 CAMELEON TECHNOLOGY INC 204 S00-440-7466 73 PASSPORT DESIGNS INC 165 41 5·726-02SO 

CANON BONAS 143 PC'S COMPLEAT 176-177 SOS-624-6400 
S2 CARDIFF SOFTWARE 98 619-931-4500 I 74 PERSOFTINC 76 800-TCP-3130 

COMPAQ PORTABLES 40A·E S00-345·151S IBM OS/2 60-61 SOO-IBM-3333 
184 PIKA TECHNOLOGIES 200 613-591 -1 555ext EA115 
111-112 PINNACLE MICRO 714-727-3300 

PAQFAX 

IDT 207 800-743-4343 
75 PKWARE INC 163 414-354-S699 

COMPUSERVE OUTSERT S00-487-4838 

COMPUTER BOOK CLUB SOA-B 614-759-3666 60S-609 INNOVATIVE SOFTWARE 112DM 9 +49-69-236929 
603 PKWARE INC 112DM 10 414-354-S699COMPUTER BOOK CLUB SONA 1 614-759-3749' ' 174 INTEGRAND RESEARCH 202 209-651-1203 
627 POL YWELL COMPUTERS64 COMPUTER DISCOUNT 69 INTEGRIX INC 109 S00-300-S2SS INC 192PC 1 S00-999-127SWAREHOUSE 120·121 S00-959-4CDW 


70 INTEGRI X INC 13S S00-300-S2SS 
 626 POL YWELL COMPUTERS 65 COMPUTER DISCOUNT 
WAREHOUSE 128B-C S00·959-4CDW INC 192SO 1 S00-999· 127SINTEL CORP 12-13 S00-538-3373 

604 POPKIN S/W&216-217 COMPUTER GATE 200 40S-730·0673 INTEL CORP 2S-29 S00-538-3373 SYSTEMS INC 112DM11 212-571-3434 
139 COMPUTERLANE UNLIMITED 194 S00·526-34S2 175 IO TECH 203 216-439-4091 

J 
227 POWERQUEST 65 S00-379-2566 

172 COMPUTERWISE 206 S00-255-3739 
POWERQUEST 64A-B S00-379-2566 

COPIA INTERNATIONAL LTD 132 70S-682-SS98 
137-138 PRINCETON GRAPHICS 127 S00-747-6249 

233 COREL CD-ROM 105 613-72S-OS26 JAMECO ELECTRONICS 1S1 S00-831-4242 
exl 30SO 119-120 PROXIMA CORP 99 S00-447-7694 

JDR MICRODEVICES 199 S00-538-5000 
66 COREL DRAW 6 31 613-728-0S26 

exl 3080 QK67 COREL INTERNET 21 613-728-0S26 177 QUALSTAR CORP 205 S00-46S-0680 
ext 3080 101-102 KINGSTON TECHNOLOGY 103 714-435-2600 

113-114 QUARTERDECK OFFICE 
228-229 CTX INTERNATIONAL INC 124 909-595-6293" 210-211 KUREO TECHNOLOGY INC 207 604-433-7715 SYSTEMS 89 310-392-9S51 
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FREE PRODU'CT l·N .FORMATION 
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In~ 

A. My company profile is best described as: (check one)FAST: ~ Fill out this coupon carefully. Please print. 
1 O Corporateenduser 
2 D Computer/communications manufacturerINQUIRE BY MAIL 3 D Reseller/distributor/OEM/integrator/consultant 

Name 4 D Other(pleasedescribe): ------- ­
Firs I LastEnter your name and 

Titleaddress at right. 8. My job function is best described as: (check one) 
5 D Company ManagementThen circle the Com an 6 D IS/MIS/IT Management 
7 D Systems Engineering/Integrationinquiry numbers that 8 D Oepanmental Management (non-IS/MIS) 

Address 9 D Technical Services Suppon 
10 D Other(pleasedescribe): ________correspond to those 

on the advertisement 
C. My responsibilities require that I be involved with the followingor BYTE article, and operating system environments:(checkallthatapply) 

t1 o oosmail this postage­ 12 O OS/2 
Ci 13 D Mac/OS 

14 D UNIX (any, including Solaris) 
t5 D Windows 

paid card. 
State Zi 

16 D Windows/NT 
17 O NetWare 

Phone 18 D Other (please describe): _________ 

0. Please indicate which specific fieldso! 
interestare imponantto you: (checkall that 
apply) 

19 D Mobile Computing 

20 OApplicationdevetopment 

21 O CtienVServer 

22 D lnternevon-line 

23 DVideoConfe rencing 
24 D Multimedia 

25 D PC Telephony 


E. Ooyou influence!he purchase otthe 
followingproductsorseivicesforyour 
organization? (check all that apply) 

26 D Computers/pe ripherals 

27 DSollwareapplications 

28 D Remote/wireless communications 
29 D LAN hardware or software 
30 O lnternetwof'1(inghardwa1e, 

software,orseNices 

January 1996 

~ 
Fax Valid until March 3 1, 1996 FASTER: 

INQUIRE BY FAX 
Enter the 
information as 
described above, 
then fax this 
card to: 

800·571·7730 


FASTEST: 

INQUIRE ON 
THE INTERNET 
Access BYTE'S 
home page at: 
www.byte.com 
and click on Free 
Product Information. 
Follow the 
instructions on-line. 

Advertiser Inquiry Numbers 

1 2 3 4 5 6 7 B 9 10 11 12 13 t4 15 16 17 
lB 19 20 21 22 23 24 25 26 27 2B 29 30 31 32 33 34 
35 36 37 3B 39 40 41 42 43 44 45 46 47 4B 49 50 51 
52 53 54 55 56 57 5B 59 60 61 62 63 64 65 66 67 6B 
~ m n n n ~ ~ ~ n n n w ~ ~ u M ~ 
B6 87 BB B9 90 91 92 93 94 95 96 97 9B 99 100 101 102 

103 104 105 106 107 lOB 109 110 111 112 113 114 115 116 117 11B 119 
120 121 122 t23 124 125 126 127 12B t29 130 131 132 133 134 135 136 
137 13B 139 140 141 142 143 144 145 146 147 14B 149 150 151 152 153 
1541~ 1~1~ 1~1~1W1~ tm 1~1641~ 1M1ITT 1M1Wtm 
171 172 173 174 175 176 177 17B 179 180 1B1 1B2 1B3 1B4 1B5 1B6 1B7 
1B8 189 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204 
205 206 207 20B 209 210 211 212 213 214 215 216 217 21B 219 220 221 
mmmmmmmm~mmmDmmmm 
239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 
256 257 25B 259 260 261 262 263 264 265 266 267 26B 269 270 27 1 272 
mmmmmmm~m~m™Eammw 
290 291 292 293 294 295 296 297 29B 299 300 301 302 303 304 305 306 
307 30B 309 3t0 311 312 313 314 315 316 317 318 319 320 321 322 323 
324 325 326 327 32B 329 330 331 332 333 334 335 336 337 33B 339 340 
341 342 343 344 345 346 347 34B 349 350 351 352 353 354 355 356 357 
&&~~--~~-~••mmmmm 
mmmmm•~mm~••~•••m 
mm~m•m••~~@@~aa~a 
409 410 411 412 413 414 415 416 417 41B 419 420 421 422 423 424 425 
426 427 42B 429 430 431 432 433 434 435 436 437 43B 439 440 44 1 442 
~~IB~wmm~m~~~~~~~~ 
460 461 462 463 464 465 466 467 46B 469 470 47 1 472 473 474 475 476 
mmm~~·~•••W••~m~a 
494 495 496 497 49B 499 500 501 502 503 504 505 506 507 50B 509 510 
511 512 513 514 515 516 517 51B 519 520 521 522 523 524 525 526 527 
52B 529 530 53 1 532 533 534 535 536 537 538 539 540 541 542 543 544 
545 546 547 54B 549 550 551 552 553 554 555 556 557 558 559 560 561 
m~™~-~~~~mmmmmmmm 
m~~~~~E~~~•~m•~~E 

Graphics Tablets/Mice/ 
Pen Input 10 

Product Category 
Information 

Keyboards 11 
To receive information for an LAN Hardware 12 
entire category, circle the appropriate Laptops & Notebooks t3 
number in box above. Mail Order 14 

Memory/Chips/Upgrades 15 
Hardwa re Miscellaneous Hardware 16 
Accessories/Supplies Modems/Mulliplexors 17 
Add-in Boards Monitors & Terminals 1B 
Bar Coding Multimedia/CD· ROM 19
Communications/Networking 4 PCMCIA 57 
Computer Systems 5 Printers/Plotters 20
Data Acquisition 6 Programmable Hardware 21 
Diagnostic Equipment 53 RAID Drive Arrays 56 
Disks & Optical Drives 7 SCSI/Peripheral Interlaces 59 
Diskettes/Duplicators B Scanners/OCR/Digitizers 22 
Fax Boards/Machines 9 Security 52 

596 597 59B 599 600 601 602 603 604 605 606 607 608 609 610 611 612 
613 614 615 616 617 61B 619 620 621 622 623 624 625 626 627 62B 629 
630 631 632 633 634 635 636 637 63B 639 640 641 642 643 644 645 646 
647 64B 649 650 651 652 653 654 655 656 657 65B 659 660 661 662 663 
~--~••mmmmmmmmmm~ 
6B 1 682 6B3 6B4 685 6B6 6B7 6BB 6B9 690 691 692 693 694 695 696 697 
69B 699 700 B51 B52 853 854 855 B56 B57 85B B59 860 861 B62 863 B64 
••~••~mmmmmmmmm~~ 
BE~BBE•E~~~-~&BW~ 
B99 900 901 902 903 904 905 906 907 90B 909 910 911 912 913 914 915 
916 91 7 91B 919 920 921 922 923 924 925 926 927 928 929 930 931 932 
933 934 935 936 937 93B 939 940 941 942 943 944 945 946 947 948 949 

~~-m~-~~~--~••••~ 
967 96B 969 970 971 972 973 974 975 

Editorial Inquiry Numbers 

mmmm•~ • • • •~~~-m~a 
993 994 995 996 997 99B 999 1000 1001 1002 10031004 1005 1006 1007 1008 1009 
10101011 10121013 1014 10151016 1017 10\B 1019 1020 1021 1022 1023 1024 10251026 
10271028 1029 1030 1031 1032 1033 1034 1035 1036 10371038 10391040 1041 10421043 
10441045 1046 1047 104810491050 1051 1052 1053 1054 1055 10561057 1058 1059 1060 
1~1W 1~10841E1086~71~1·1~1m101210n10M10~10~10n 
107B 1079 1080 1081 1082 1083 1084 1085 t086 1087 10881089 10901091 1092 10931094 
1095 1096 1097109B 10991100 1101 11021 103 1104 11051106 11071108110911101111 
11 12 1113 11 141 115 11161t17 111B 11191120 1121 11221123 11241125 112611271128 
11291130 11 311 132 11331 t34 1135 1136 1137 1138 11391140 11411142 1143 1144 1145 
11461147 11481 149 1150 1151 1152 1153 11 54 1155 11561157 1158 1159 1160 11611162 
11531164 11651166 11611168 1169 mo 1111 1112 11131114 1115 1176 1m 11181119 
118011B1 11B2 1183 11 84 11851 186 11B7 1188 1189 1190 1191 1192 1t93 1194 1195 1196 
1197 119B 1199 1200 12011202 12031204 1205 1206 1207 1208 12091210 12111212 1213 
12141215 12161217 121B 12191220 1221 1222 1223 12241225 12261227 122B 1229 1230 
12311232 12331234 12351236 1237 1238 1239 1240 12411242 12431244 1245 12461247 
12481249 1250 1251 1252 1253 1254 1255 1256 1257 1258 1259 1260 1261 1262 12631264 
1 e 1 m 1 ~ 1 • 1 ™ 1 m 1m u12 1 m 1 m 1 mu~ 1 m1m 1 m1• u~ 

Tape Drives 23 On-Lin e Services 3B 
UPS/Power Managemen t 24 Operaling Systems 39 
Voice Technology 55 OS/2 54 

Software 
Business 
CAD/CAM 
Communications/Networking 
Data Acquisition 
Database 
Educational 
Engineering/Scientific 
Entertainment 
Graphics 

25 
26 
27 
2B 
29 
30 
31 
32 
33 

Programming Languages/ 
Tools 

Security 
Share ware 
Software Duplication 
Spreadsheets 
UNIX 
Utilities 
Windows 
Word Processing 

40 
41 
42 
43 
44 
45 
46 
47 
4B 

Macintosh 34 General 
Mail Order 35 Books/Publications 49 
Ma thematicaVStatistical 36 Recruitment 50 
Miscell aneous Softwa re 37 Miscellaneous 51 
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Inquiry No. Page No. Phone No. 

R 
605·606 RAIMACORP 112DM14 206·557-0200 

628 RAINBOW TECHNOLOGIES 112 800·852·8569 

630 RAVECOMPUTER 
ASSOCIATES 11 2DM 12 800·966·RAVE 

206-207 RGI 201 800·RCl·8090 
ext 71 

167·170 RECORTEC INC 197 800· 729· 7654 

178 RHETOREX INC 201 408·370-0881 

153-154 ROSE ELECTRONICS 196 800-333-9343 

s 
85 SAG ELECTRONICS 115 508-682-0055 

619 SAMSUNG ELECTRONICS 122 201 ·229·4053 

620·621 SAMTRON DISPLAYS INC BONAS 310·537·7000 

194 SCI TRAN PRODUCTS 203 412·367·7063 

624 SEGUE SOFTWARE 112DM2 800·287-1329 

220-221 SERMAX 204 800-209·7126 

234 SGS THOMPSON 
MICROELECTRONICS 100-101 617-259-0030 

204-205 SHAFFSTALL CORP 205 800-248·3475 

200-201 SIGMA TECH SOFTWARE 201 818-368-6132 

189 SILICONRAX 202 800·700·8560 

159·160 SOFTWAY AMERICA INC 198 303·670-5345 

157-158 SOLID COMPUTER GMBH 191 +49·89·3159146 •• 

Inquiry No. Page No. Phone No. 

BB SRA TECHNOLOGY 
TRAINING CO 142 800·SRA·1277 

192 STARTECH COMPUTER 201 800·265·1844 
PRODUCTS ext 231 

78 STATSOFT 85 918·583·4149 

83 STORAGESOLUTIONS 149 203·325·0035 

SYMANTEC 2·3 800-628·4 777 
9AP4 

607 SYSTEMS & SOFTWARE 112DM 23 800·788·4386 

T 
191 TALKIE 206 800-TALKI E·4 

179 TALKING TECHNOLOGY INC 201 800·685-4884 

185 TAPEDISK CORP 204 800·827·3372 

196 TERN INC 205 916·758·0180 

79 TOSHIBA AMERICA INC 74-75 800·457.7777 

182 TRI VALLEY TECHNOLOGY INC 202 510·447·2030 

u 
131-132 UNIDIRECT 130 800·755-UNIX 

190 UNITED EDUCATION CENTERS 206 800-877-4889 
ext 28 

v 
180 VIDEX INC 200 503·758·0521 

117-118 VIEWSONIC 53 800·888-8583 

Inquiry No. Page No. Phone No. 

631-632 VISUAL NUMERICS 112DM 20 800-364·8880 

163·164 VORTEX COMPUTER· 
SYSTEMES GMBH 193 +49·7131 ·255063"" 

w 
WALKER, RICHER & QUI NN 39 206·217-7100 

61 WATCOM SQL 27 800·8-SYBASE 
ext 22059 

127·128 WIBU (U.S.) 166 800·986·6578 

613 WIN BOOK 11 800·468·0366 

133-134 WITCHDESK INC 69 800·544·4756 

611 WIZSOFT 112DM 8 508·620·4554 

197 WORKGROUP SOLUTIONS 206 800·234·7813 

WORLDWIDE TECHNOLOGIES 184 215·922·0116"' 

z 
80 ZEOS INTL (MICRON) 16-17 800-554·5226 

181 Z-WORLD ENGINEERING 205 916-757-3737 

• Correspond directly with company. ·· Indicates FAX Number 
Nole: Calls to 900 numbers usually incur an extra per-minute charge in 
addition to any long-distance charges. BYTE is not responsible lor charges 
incurred when calling these numbers. 

Regional Edition Definitions : 
DM - Ads only appear in Demographic Edilion 
MW -Ads only appear in Midwest Region Edition 
NE - Ads only appear in Northeast Region Edilion 
PC - Ads only appear in Pacific Coast Region Edition 
SO - Ads only appear in Southern Region Edition 

BYTE ADVERTISING SALES STAFF 
John M. Griffin, V.P. of Sales, One Phoenix Mill Lane, Peterborough, NH 03458, Tel: (603) 924-2663, (212) 512-2367, Fax: (603) 924-2683 ·..... 
Diane Lieberman, Advertising Director, One Phoenix Mill Lane, Peterborough, NH 03458, Tel: (603) 924-2518, Fax: (603) 924-2683 • I ' 

NEW ENGLAND CENTRAL U.S. NORTH PACIFIC 
CT, MA, ME, NH, Upstate NY, RI , VT, AL, AR, FL, GA, IA, IL, IN, KS, KY, LA, AK, Northern CA, HI , ID , MT, OR, Peterborough, NH Office: 
Ontario, Canada, Eastern Canada Ml , MN, MO, MS, ND, NE, OH, SC, Silicon Valley, UT, WA, WY, Inside Sales FAX: 603-924-2683 
Sanford L. Fibish (617) 860-6344 SD, TN , W I Western Canada Advertising FAX: 603-924-7507 
Merle Model (617) 860-6221 Lori Si lverstein (614) 899-4908 Roy J. Kops (415) 513-6861 
The McGraw-Hill Companies Paul Franchak (614) 899-4912 Susan Rastellini (415) 513-6951 BYTE Deck 

Brian Higgins (603) 924-2596
24 Hartwell Avenue Jeanne Beeson (617) 860-6349 Lisa Farrell (415) 513-6862 BYTE '- ~ 
Lexington, MA 02173 The McG.raw-Hill Companies The McGraw-Hi ll Companies One Phoenix Miit Lane 
FAX: (617) 860-6899 921 Eastwind Drive, Suite 11 8 1900 O'Farrell Street, Suite 200 Peterborough, NH 03458 .' • 

Westerville, OH 43081 San Mateo, CA 94403 EURO-DECK 
FAX: (614) 899-4999 FAX: (415) 513-6867 Joseph Mabe (603) 924-2533 

MID-ATLANTIC BYTE 
One Phoenix Mill Lane

DC, DE, MD, NC, NJ, NY, NYC, PA, Peterborough, NH 03458 
VA,WV SOUTHWEST, ROCKY MOUNTAIN SOUTH PACIFIC 
Michael Feinberg (212) 512-4811 CO, OK, TX AZ, Southern CA, NM, NV Regional Advertising Sections 

Brian Higgins (603) 924-2596
Neill Helms (212) 51 2-4629 Jennifer Walker (214) 701-8496 Beth Dudas (714) 753-8140 BYTE 
John Ferraro (212) 512-2555 The McGraw-Hill Companies Mark Speros (714) 753-8140 One Phoenix Mill Lane 
Margot L. Swanson (603) 924-2651 14850 Quorum Dr. , Suite 380 The McGraw-Hill Companies Peterborough, NH 03458 

The McGraw-Hill Companies Dallas, TX 75240 15635 Alton Pkwy., Suite 290 ~EW MEDIA/ ONLINE PRODUCTS 
1221 Avenue of Americas- FAX: (214) 991-6208 Irvine, CA 92718 Brad Dixon (603) 924-2574 
28th Floor FAX: (714) 753-8147 iBYTE 

One Phoenix Mill Lane
New York, NY 10020 Peterborough, NH 03458 
FAX: (212) 512-2075 FAX: (603) 924-2683 

INTERNATIONAL ADVERTISING SALES STAFF 
L. Bradley Browne, International Safes Director, One Phoenix Mill Lane, Peterborough, NH 03458, Tel: (603) 924-2501, Fax: (603) 924-2683 

UNITED KINGDOM, BENELU X GERMANY, SWITZERLAND, ITALY, FRANCE, SPAIN, TAIWAN JAPAN SINGAPORE, INDIA, 
Jonathan McGow an AUSTRIA PORTUGAL, SCA NDINAVIA Janet Wang Hirokazu Morita INDONESIA, PAKISTAN, 
Th e McGraw-Hill Companies JOrgen Heise Zena Coupe, Amanda Blaskett Third Wave Publishing Corp. Japanese Adv erti sing PHILIPPINES, OTHER ASIAN 
34 Dover St. The McGraw-Hill Companies A·Z International Sales Ltd. 2nd Fl. , No. 19·2, Lane 231 Communications, Inc. AND PACIFIC COUNTRIES 
London W1X 4BR LJebigstrasse 19 70 Chalk Farm Road Fu Hsing North Road Three Star Building Janet Wang 
En gland 
Tel: +44 171 495 6781 
FAX: +44171 4956734 

D-60323 Frankfurt 
Germany 
Tel: +49 69 7140 7140 
FAX : +49 69 7140 7146 

London NW1 BAN 
England 
Tel : +44 171 2843171 
FAX: +44 171 2843174 

Taipei 105, Taiwan 
R.O.C . 
Tel: +886 27136959 
FAX: +886 2 7189467 

3-10-3 Kanda Jimbocho 
Chiyoda-ku, Tokyo rn1 
Japan 
Tel: +81 3 32614591 

Third Wave Publishing Corp . 
2nd FL, No. 19-1, Lane 231 
Fu Hsing North Road 
Taipei 105, Taiwan 

Subscription Customer Service 
U.S. 1-800-232-2983 

Outside U.S. +1-609-426-7676 

ISRAEL 
Dan Aronovic 
DARA International 
41 Ravutski 
Ra'anana 43220 
Israel 
Tel : +972 9 919544 
FAX: +972 9 981934 

HONGKONG 
Zoe Yen 
Third Wave Publishing Corp. 
Unit 2, 6F Hing Wah Center 
82 -84 To Kwa Wan Road 
Kowloon, Hong Kong 
Tel : +852 764 3830 
FA X: +852 764 3857 

KOREA 
Young-Seoh Chinn 

FA X: +81 3 32616126 

AUSTRALIA 
Phil Bush 
Na!ional Advertising Services 
7-13 Parraween Street 
Cremorne NSW 2090, 
Australia 
Tel: +61 2 908 9329 
FA X: +61 2953 8274 

R.O.C. 
Tel : +886 2 7136959 ext. 226 
FAX: +886 2 7189467 

MALAYSIA 
H.K. Lim 
Servex (Malaysia) Sdn. Bhd. 
5th Floor, Bena Tower 
160, Jalan Ampang 
50450 Kuala Lumpur 
Malaysia 
Tel : +60 3 2624592 

JES Media International FAX: +60 3 2624591 

For a New Subscription 6th Fl. , Donghye Bldg . 
47-16 , Myungll-Oong 

U.S. 1-800-257-9402 Kangdong-Gu 
Seoul 134-070, Korea 

Outside U.S. + 1-609-426-5526 Tel: +82 2 4813411 
FAX: +82 2 4813414 
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INDEX TO ADVERTISED PRODUCTS 

For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 
To receive information for an entire product category, circle the category 
number on the response card! 

Category No. 

Inquiry No. Page No. 


HARDWARE 
1 

216·217 

2 
214-215 

135-136 

218-219 

179 

163-164 

3 
180 

4 

232 

89 

139 

736-737 

186 

16!1 

206-207 

178 

153-154 

200·201 

157-158 

192 

179 

5 
198·199 

140 

709 

629 

208-209 

174 

69 

70 

81 

143 

627 

626 

630 

167-170 

85 

189 

182 

80 

ACCESSORIES/SUPPLIES 
ANTHROCORP 106 

COMPUTER GATE 200 

ADD-IN BOARDS 
CAMELEON TECHNOLOGY INC 204 

DEXON SYSTEMS LTD 166 

GLOBETEK 200 

JAMECO ELECTRONICS 181 

TALKING TECHNOLOGY INC 201 

VORTEX COMPUTERSYSTEMES GMBH 193 

BAR CODING 
VIDEX INC 200 

COMMUNICATIONS/ 
NETWORKING 

3COM CORPORATION 63 

BAY NETWORKS 48-49 

COMPUTERLANE UNLIMITED 194 

ERGOTRON EUROPE 401S 9 

NEWVOICE 200 

PIKA TECHNOLOGIES 200 

RCI 201 

RHETORE X INC 201 

ROSE ELECTRONICS 196 

SIGMA TECH SOFTWARE 201 

SOLID COMPUTER GMBH 191 

STARTECH COMPUTER PRODUCTS 201 

TALKING TECHNOLOGY INC 201 

COMPUTER SYSTEMS 
APPRO INTERNATIONAL INC 201 


DATALUX CORPORATION 178 


DELL COMPUTER CORP Clll 


DELL COMPUTER CORP CIV 


DELL COMPUTER CORP 71 


DIGITAL EQUIPMENT CORP EUROPE 401S 7 


DIGITAL WINDOWS NT 8·9 


ELMA ELECTRONIC 202 


GATEWAY 2000 56A-X 


GATEWAY 2000 56·57 


INTEGRAND RESEARCH 202 


INTEGRI X INC 109 


INTEGRIX INC 138 


INTEL CORPORATION 12-13 


INTEL CORPORATION 28·29 


MICRON COMPUTER Cll·1 


PC"S COMPLEAT 176·177 


POL YWELL COMPUTERS INC 192PC 1 


POL YWELL COMPUTERS INC 192SO 1 


RAVE COMPUTER ASSOCIATES 112DM 12 


RECORTEC INC 197 


SAG ELECTRONICS 115 


SILICON RAX 202 


TRI VALLEY TECHNOLOGY INC 202 


ZEOS INT'L (MICRON) 16·17 


Category No. 
Inquiry No. 

6 
171 

173 

175 

176 

194 

53 
141 

7 
144 

202·203 

101-102 

151-152 

111-112 

85 

83 

11 
140 

12 
193 

750-751 

714-715 

701-702 

147·148 

145-146 

736-737 

149-150 

163-164 

13 
730-731 

139 

752-753 

183 

732·733 

712·713 

143 

79 

613 

14 
64 

65 

622 

143 

15 
214-215 

DATA ACQUISITION 
AMERICAN ADVANTECH 

GAGE APPLIED SCIENCES INC 

IOTECH 

MICROSTAR LABORATORIES 

NATIONAL INSTRUMENTS 

SCI TRAN PRODUCTS 

DIAGNOSTIC EQUIPMENT 
MICRO 2000 

DISK & OPTICAL DRIVES 
ASHTEK INC 

GRAN ITE DIGITAL 

KINGSTON TECHNOLOGY 

MICRO SOLUTIONS COMP PROD 

PINNACLE MICRO 

SAG ELECTRONICS 

STORAGE SOLUTIONS 

KEYBOARDS 
DATALUX CORPORATION 

LAN HARDWARE 
ANTEC 

BOCA RESEARCH INC 

COMPEX INC 

CYBEX CORPORATION 

CYBEX CORPORATION 

CYBEX CORPORATION 

ERGOTRON EUROPE 

FIRST SOURCE INT'L 

VORTEX COMPUTERSYSTEMES GMBH 

LAPTOPS & NOTEBOOKS 
CHICONY 

COMPAQ PORTABLES 

COMPUTERLANE UNLIMITED 

DELL COMPUTER CORP 

DELL COMPUTER CORP 

DELL COMPUTER CORP 

DELL COMPUTER CORP 

FIRST INTERNATIONAL COMPUTER 

JDR MICRODEVICES 

MICRO-INTERNATIONAL INC 

MITAC INTERNATIONAL CORP 

OLIVETII S.P.A. 

PC'S COMPLEAT 

TOSHIBA AMERICA INC 

WINBOOK 

MAIL ORDER 
COMPUTER DISCOUNT WAREHOUSE 

COMPUTER DISCOUNT WAREHOUSE 

JAMECO ELECTRONICS 

MANCHESTER EQU IPMENT CO 

pc·sCOMPLEAT 

Page No. 

202 

203 

203 

203 

203 

203 

182-183 

189 

203 

103 

119 

115 

149 

178 

204 

Clll 

401S 19 

CIV 

180 

190 

401S 9 

1s5.1s1 

193 

401S 25 

40A·E 

194 

22·23 

42-43 

55 

SONA 7 

401S 2 

199 

204 

401s 16 

401S 29 

176·177 

74.75 

11 

120-121 

128B·C 

181 

192NE 2-3 

176-177 

MEMORY/ CHIPS/UPGRADES 
CAMELEON TECHNOLOGY INC 204 

Category No. 
Inquiry No. 

149·150 

155-156 

220·221 

234 

16 
129-130 

17 

18 
161 -162 

228·229 

746-747 

140 

744.745 

722·723 

121·122 

617·618 

725 

137·1 38 

619 

620·621 

748-749 

117·118 

19 
212-213 

741·742 

230-231 

195 

73 

11 9-120 

185 

20 
139 

614-615 

622 

21 
93·94 

710·711 

628 

740 

196 

127-128 

181 

56 
85 

83 

163·164 

FIRST SOURCE INT'L 

INTEL CORPORATION 

INTEL CORPORATION 

JAMECO ELECTRONICS 

L A TRADE 

SERMAX 

SGS THOMPSON MICROELECTRONICS 

WORLDWIDE TECHNOLOGIES 

Page No. 

186·187 

12-13 

28·29 

181 

192 

204 

100-101 

184 

MISCELLANEOUS HARDWARE 
CALIFORNIA PC PRODUCTS INC 104 

MODEMS/MULTIPLEXORS 
JDR MICRODEVICES 199 

MONITORS & TERMINALS 
ACTION 196 

CTX INTERNATIONAL INC 124 

DAEWOO 35 

DATALUX CORPORATION 178 

GVC CORP 119 

LITEON 401S 31 

MAG INNOVISION 73 

NANAO USA CORP 119 

PHILIPS MONITORS 401S 15 

PRINCETON GRAPHICS 127 

SAMSUNG ELECTRONICS 122 

SAMTRON DISPLAYS INC BONAS 

SM ILE 122 

VIEWSON IC 53 

MULTIMEDIA/CD-ROM 
BOXLIGHT CORPORATION 204 

ELEKTROSON BV 71 

MAT 37 

PANELIGHT 205 

PASSPORT DESIGNS INC 165 

PROXIMA CORPORATION 99 

TAPEDISK CORPORATION 204 

PRINTERS/PLOTTERS 
COMPUTERLANE UNLIMITED 194 

KYOCERA ELECTRONICS INC 35 

MANCHESTER EQUIPMENT COMPANY 192NE 2·3 

PROGRAMMABLE HARDWARE 
ALADDIN SOFTWARE SECURITY INC 102 

DATA ACC ESS CORP 188 

FAST SECURITY AG 11 

JDR MICRODEVICES 199 

RAINBOW TECHNOLOGIES 112 

RAINBOW TECHNOLOGIES 55 

TERN INC 205 

WIBU 166 

Z·WORLD ENGINEERING 205 

RAID DRIVE ARRAYS 
SAG ELECTRONICS 115 

STORAGE SOLUTIONS 149 

VORTEX COMPUTERSYSTEMES GMBH 193 
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INDEX TO ADVERTISED PRODUCTS 

Category No. 

Inquiry No. Page No. 


22 
105·106 

743 

52 
91-92 

93·94 

710·711 

222·223 

740 

628 

127·128 

23 
97·98 

151·152 

1n 

204·205 

185 

24 
224 

95·96 

707-708 

109·110 

SCANNERS/ OCR/DIGITIZERS 
MICROTEK 


RECOGNITA 


SECURITY 
ALADDIN SOFTWARE SECURITY INC 

ALADDIN SOFTWARE SECURITY INC 

FAST SECU RITY AG 

LINTEL SECURITY 

RAINBOW TECHNOLOGIES 

RAINBOW TECHNOLOGIES 

WIBU 

TAPE DRIVES 
EXABYTE CORPORATION 

MICRO SOLUTIONS COMP PROD 

QUALSTAR CORP 

SHAFFSTALL CORP 

TAPEDISK CORPORATION 

UPS/ POWER MANAGEMENT 
AMERICAN POWER CONVERSION 

BEST POWER TECHNOLOGY 

LUNAR ENERGY CO 

OPTIQUEST 

SOFTWARE 

25 
616 

82 

734-735 

103·104 

119·120 

133·134 

27 

714·715 

90 

738·739 

149·150 

99·100 

226 

74 

191 

28 
724 

29 
62 

172 

611 

30 
190 

31 
703·704 

729 

33 
233 

BUSINESS 
BBN DOMA IN CORP 

CARDIFF SOFTWARE 

FINSON 

MICROGRAFX 

PROXIMA CORPORATION 

WITCHDESK INC 

COMMUNICATIONS/ 
NETWORKING 

COMPE X INC 

DIGIPHONE (CAMELOT) 

DISTINCT COR PORATION 

FIRST SOURCE INT'L 

FRONTIER TECHNOLOGIES 

LANSOURCE TECHNOLOGY 

PERSOFT INC 

TALKIE 

WALKER, RICHER & QUINN 

DATA ACQUISITION 
NATIONAL INSTRUMENTS 

DATABASE 
BORLAND INTERNATIONAL 

COMPUTERWISE 

WIZSOFT 

EDUCATIONAL 
UNITED EDUCATION CENTERS 

ENGINEERING/ SCIENTIFIC 
DATASCAN TECHNOLOGY 

ON TIME MARKETING 

GRAPHICS 
COREL CD-ROM 

1280 

112 

82 

102 

11 

205 

55 

112 

166 

19 

179 

205 

205 

204 

32-33 

95 

401S 21 

51 

91 

98 

91 

59 

99 

69 

401S 19 

111 

401S 18 

186-187 

167 

152 

76 

206 

39 

401S 26 

15 

206 

112DM8 

206 

401S 23 

401S 27 

105 

Category No. 
Inquiry No. 

66 COREL DRAWS 

67 COREL INTERNET 

135-136 DEXON SYSTEMS LTD 

187 EMATEK GMBH 

103-104 MICROGRAFX 

617-618 NANAO USA CORP 

73 PASSPORT DESIGNS INC 

119-120 PROXIMA CORPORATION 

133-134 WITCHDESK INC 

35 MAIL ORDER 
64 COMPUTER DISCOU NT WAREHOUSE 

65 COMPUTER DISCOUNT WAREHOUSE 

716 COMPUTER QUICK 

Page No. 

31 

21 

166 

206 

59 

119 

165 

99 

69 

120-121 

128B·C 

401S 10 

36 MATHEMATICAL/ STATISTICAL 
78 STATSOFT 85 

3 7 MISCELLANEOUS SOFTWARE 
734-735 

38 
450 

39 
113·114 

197 

54 

71 

611 

FINSON 

ON-LINE SERVICES 
BIX 

COMPUSERVE 

IDT 

OPERATING SYSTEMS 
QUARTERDECK OFFICE SYSTEMS 

WORKGROUP SOLUTIONS 

OS/ 2 
IBMOS/2 

NSTL 

WIZSOFT 

91 

217 

OUTSERT 

207 

89 

206 

60-61 

135 

112DM8 

40 PROGRAMMING LANGUAGES/ 

Category No. 
Inquiry No. 

628 

127-128 

45 
738-739 

225 

720-721 

601 

726·727 

605-606 

159·160 

131-132 

46 
142 

141 

75 

603 

227 

113·114 

607 

1B5 

47 
616 

73B·739 

99·100 

210-211 

617-61B 

613 

133-134 

48 
754-755 

RAINBOW TECHNOLOGI ES 


WIBU 


UNIX 
DISTINCT CORPORATION 

HUMMINGBIRD COMMUNICATIONS 

INTERGRAPH CORPORATION 

NOBLENET 

RAIMA CORP 

RAIMA CORP 

SOFTWAY AMERICA INC 

UNIDIRECT 

WALKER, RICHER & QUINN 

UTILITIES 
ALLMICRO 

MICRO 2000 

PKWARE INC 

PKWARE INC 

POWERQU EST 

QUARTERDECK OFFICE SYSTEMS 

SYSTEMS & SOFTWARE 

TAPEDISK CORPORATION 

WINDOWS 
BBN DOMAIN CORP 

DISTINCT CORPORATION 

FRONTIER TECHNOLOGIES 

KUREO TECHNOLOGY INC 

NANAO USA CORP 

WINBOOK 

WITCHDESK INC 

WORD PROCESSING/ DTP 
ACCENT SOFTWARE INTERNATIONAL 

705-706 

187 

719 

225 

608-609 

601 

602 

188 

729 

604 

726·727 

605-606 

624 

607 

631-632 

61 

41 
91 -92 

93.94 

717-718 

710·711 

740 

TOOLS 
ADONTEC GMBH 

APPLE/ORACLE 

COPIA INTERNATIONAL LTD 

EMATEK GMBH 

GREY MATIER LTD 

HUMMINGBIRD COMMUNICATIONS 

INNOVATIVE SOFTWARE 

MICROSOFT CORPORATION 

MICROSOFT CORPORATION 

MICROWAY 

NOBL ENET 

NU-MEGA TECHNOLOGIES 

OBJECT MANAGEMENT LABORATORY 

ON TI ME MARKETING 

POPKIN S/W & SYSTEMS INC 

RAIMA CORP 

RAIMA CORP 

SEGUE SOFTWARE 

SYMANTEC 

SYSTEMS & SOFTWARE 

VISUAL NUMERICS 

WALKER. RICHER & QUINN 

WATCOM SOL 

SECURITY 
ALADDIN SOFTWARE SECURITY INC 

ALADDIN SOFTWARE SECURITY INC 

EUTRON 

FAST SECURITY AG 

RAINBOW TECHNOLOGIES 

401S 24 

112DM 19 

132 

206 

401S 12 

66 

112DM9 

79 

112DM 17 

93 

112DM7 

112DM 13 

207 

4015 27 

112DM11 

401S 11 

112DM14 

112DM 2 

2-3 

112DM 23 

112DM 20 

39 

27 

82 

102 

4015 20 

11 

55 

GENERAL 

49 

63 

50 

51 

BB 

BOOKS/ PUBLICATIONS 
AVIATION WEEK 

BUSINESS WEEK 

BYTE ON CD-ROM 

CO MPUTER BOOK CLUB 

DATA COMMUNICATIONS 

DATA COMMUNICATIONS 

DATA COMM UNICATIONS 

MICROSOFT PRESS INC 

RECRUITMENT 
DICTAPHONE 

MISCELLANEOUS 
BIURO REKLAMY S.A. 

BYTE BACK ISSUES 

BYTE BACK ISSUES 

BYTE BACK ISSUES 

BYTE EURODECK 

BYTE FIELD SALES (SUBS) 

BYTE SUB MESSAGE 

BYTE WEB SITE 

BYTE WEB SITE 

CANON 

DCI 

SRA TECHNOLOGY TRAINING CO 

THE MCGRAW-HILL COMPANIES 

Page No. 

112 

166 

401S 1B 

66 

401S 4 

112DM7 

401S 11 

112DM 14 

198 

130 

39 

195 

182·183 

163 

112DM 10 

65 

89 

112DM 23 

204 

91 

401S 18 

167 

207 

119 

11 

69 

43 

B-9 

60-61 

131 

BONA 1 

22-23 

192PC 2-3 

192SO 2·3 

112DM4 

192NE 1 

4015 27 

192NE 4 

192PC 4 

19250 4 

1B5 

4015 32 

164 

164 

171 

BONA 5 

145 

142 

42 
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I 

, 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. 
Inquiry No. Page No. 

A 
1039 AccuSoft 112DM 20 

1038 ACIUS 112DM 20 

1072 Act Financial Systems 401S 30 


Ademco 83 

Advanced RISC Machines 153 

Alca tel 401S 3 

All Pen 34 


1049 Amber Logic 401S 22 

AMO 25, 67 

Ameritech 38 

Analog Devices 30 


1011 Andrew 173 

1091, Apple Computer 34, 40, 107, 

1101 113, 116 

1050 Arcom Control 401S 22 


Systems 
1025 	 Aris 173 


AT&T Bell Labs 81 

AT&T Wireless Services 83 


982 A. T. Schindler 170 

Communications 


1003 	 AutoGraph International 172 

Avantos 40 

Aware 30 


B 
101 9 	 Biscom 173 


BIS Strategic Decisions 26 

Blue Sky Software 112DM 15 


984 	 Boca Research 168 

Borland International 99 

B-Plan International 401S 5 


1032 BSO!Tasking 112DM 19 

1071 Butler Group 401S 28 

1012 Bytech Business Systems 172 


c 
1080 CAD-Capture 401S 30 


Cad Research 40\S 5 

Caligari 40 


1030 Cardiff Software 112DM 19 

Chorus Systems 401S 3 

Citrix Systems 107 


1136 Cog nos 143 

994 Com Byte 170 

1087 Compact University 161 


CompuServe 38 

Computer Knacks 159 

Concentric Network 38 

Connectix 40 

Convex Computer 44 


1094 Copia International 133 

1140 Corel 129 


Cray Research Business 44 

Systems Division 


Cyrix 25, 67 


D 
Data Fellows 40\S 5 

Datapro 25 


1102 Daytek Electronics 116 

DEK Software 112DM 15 

De Irina 24,40 

Deneba Software 40 

DesaWare 112DM 3 

Deskstation 40 


1096 Dialogic 133 

979 Digi-Rule 169 

977 Digital Equipment 83, 139, 


159, 169 

Digital Semiconductor 40, 153 


1067 Digi tronic 40\S 28 

Computersysteme 


Distributed Processing 40 

Technology 


Inquiry No. Page No. 

E 
1063 Elitegroup Computer 401S 26 


Systems 

Ericsson 401S 3 


993 Eurocom 169 

Expersoft 83, 99 


F 
FirePower Systems 40 


997 Focus Enhancements 170 

1089 Folio 161 


ForeFront 11 2DM 15 

Frontier Technology 24 


1130 Frye Conputers 147 


G 
976 	 Gateway 2000 168 

1058 	 G. Diel1I ISDN 401S 27 


General Magic 401S 13 

Geodesic Systems 38 


H 
1090 	 Hewlett-Packard 34, 40, 83, 


139, 141 

1054 Hexatec 401S 27 

1004 Hilgraeve 173 

1078 Holland House 401S 32 

1007 Hummingbird 172 


Communications 

Hyper Act 112DM 15 


1093 	 Ibex Technologies 133 

IBM 40, 44, 83 


1103 IBM Personal Computer 11 6 

1085 ICP Vortex 401S 22 


Computersysteme 

1047 IMC 401S 22 

1081 IMSI 401S 30 

1006 lnfoAccess 172 

1055 Integrated 40 \S 24 


Measurement Systems 

11 31 Intel 25, 67, 147 

1139 Intergraph Computer 40, 137 


Systems 

Iomega 40 

Iona Technologies 83, 99 


101 3, IQ Software 143, 173 

11 35 

1059 I.R.I.S. 40\S 24 


\SYS/Odyssey Development 40 


J 
Jitcons 401S 5 


1062 JOLT 401S 27 


K 
1056 Kendata Peripherals 401S 27 

983 Kroy 169 


L 
1074 Lava Software 


Lexmark International 40 

1052 Lightstone Multiuser 40\S 22 


Systems 

Logitech 26 


1000 Lotus Development 24, 172 


M 
1104 Mag lnnovision 116 


Maplnfo 40 

1129 McAfee Associates 147, 159 


MCI Telecommunications 83 

Mercury Interactive 11 2DM 5 


1076 MetaCase Consulting 40\S 30 

Metalink 30 


1105 MGC Technologies 116 


Inquiry No. Page No. 

1141 Micrografx 129 

MicroM ind 24 


1133 Microsoft 24, 67, 77, 83, 99, 

107, 139, 147, 112DM 3 


MicroTek 26 

1065 MindWare 401S 30 


miro Computer 40 

1106 Mitsubishi Electronics 11 6 


America 
1048 M. L. Electro-Optics 401S 22 


Motorola 30, 40 

987 MountainGate Data 169 


Systems 

1057 	 MTI Technology 401S 24 


N 
1107, Nanao USA 116 

1108 

1142 	 NEC 401S 26 

1109, NEC Technologies 116 

1110 


Netscape 24, 107, 11 2DM3 

New Media Technologies 40 

New World Media 24 

Next 83 


1111 Nokia Display Products 116 

Novell 99 , 159 


1112, NSA Superscan 11 6 

1113 

1092 	 Nuntius 133 


0 
Oberon Software 40 

Object Management 83,99 

Group 
1034 	 Object Space 112DM 20 


Oracle 36 

Orckit Telecommunications 30 

O'Reilly & Associates 107 


1053 	 OST 40\S 26 


p 
Palm Computing 34 


1114 Panasonic 40, 116 

Communications and Systems 


1073 Pathfinder 40\S 30 

Pathlighl Technology 40 

Performance 112DM5 


Awareness 

1027 	 Phar Lap Software 112DM 19 

1115, Philips Consumer 116 

1116 Electronics 
1042 Philips Home 36, 401S 13 


Services 

Philips Semiconductor 40 


1121 	 Portrait Display Labs 11 6 

PowerQuest 40 

Powersim 40\S 5 

Powersoft 99 

Power Technologies 40 

Primax Electronics 26 

Prodigy Services 83 


1035 	 Pro Notes 112DM 20 

Psion 34 

Pure Software 112DM 5 


Q 
Quadrant 40 

Quarterdeck Office 40 


Systems 

1083 Question Mark 40\S 32 


Computing 


R 
1061 RAD Data 401S 24 


Communications 

1117 	 Radius 11 6 

1082 	 The Resource Center 40 \S 32 


Inquiry No. Page No. 

Ricoh Consumer Products 40 

985 R. J. Cooper & Associates 169 


Rockwell International- BONA 2 

Collins Avionics 

1031 	 Rogue Wave 112DM 20 

Software 

s 
The Santa Cruz 401S 3, BONA 2 


Operation 
Segue Software 112DM5 
Sharp Electronics 34 


1028 	 Sheridan 40,112DM 3, 
Software Systems 112DM 19 


Siemens Private 401S 3 

Communications Systems 

Silicon Graphics 44, 139 

1118 	 Smile International 116 

1026 	 Soffront Software 173 

1064 	 Software Development 401S 28 


Tools 
Software lnterphase 112DM 15 


1079 	 Softwerk 401S 32 

Solutionsoft 11 2DM 15 


1051 	 SPEA Software 401S 26 

1077 	 Starfish Software 401S 30 

1044 	 Sun 24, 67, 77, 139 


Microsystems 
1005 	 SunSoft 83, 172 

1132 	 Symantec 40, 147, 159 


T 
1119 Tatung Co. of America 116 

1046 Techpower 401S 22 

1095 Telephone Response 133 


Technologies 
1066 	 3L 40\S 28 

1021 	 TopSpeed 173 


Tseng Labs 40 

1029 Twenty/20 Software 112DM 19 


u 
Ulead Systems 40 


1068, User Interface 401S 28 

1069 Technologies 


v 

1040 VenturCom 80NA2 

1120 Viewsonic 116 


Virtual Media 112DM 15 

Technology 


Visioneer 26 

1001 Visual Components 173 


Visual Edge Software 99 

1036 Visual Numerics 112DM 20 

1070 Visual Numerics 40\S 28 


International 

w 
1045 	 Wacom Computer 40\S 22 


Systems 
WexTech Systems 112DM 15 


1060 Wiesemann & Theis 40\S 24 

996 WinBook Computer 168 


WorkGroup Solutions 40 

981 Wyse Technology 40, 168 


x 

Xerox PARC 81 


980 Xionics Document 169 

Technologies 


y 
Yamaha Sound 40 


z 
1088 	 Zenith Data Systems 40, 161 


IS pages appear only in the International edition. OM pages appear only in the U.S. edition. NA pages appear only in the Notth America edition. 
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BIR: Vour [oac:h 

to the Internet~ 


Give BIX a try with our new 5 f or Free Offer ! Join BIX 

today and get 5 hours of evening and weekend access for free! 

Take the rest of the calendar month to explore BIX, and then 

•I" cont inue for our standard $13 month ly membership fee. 

I ee Further detai ls and complete rate information are 

provided duri ng registration. Using any communications 

program, d ial 1-800-695-4882. At the "logon" prompt enter bix. 

Then at the "name?" prompt enter b ix.byte39 . If you have any 

questio ns, ca ll us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 

Se nd Inte rn et m ail to info@bix.com. Windows users can order BIXnav, our graphica l 

interface for BIX, for easy point and click access. Detai ls are available during registration. 

The Internet connects you with 

more than 10 million people , at 

universities, companies, and other 

online services. Now, get full access 

to the Internet free of charge w hen 

you subscribe to BIX! You'll also 

get expert assistance from BIX 

moderators who can help you find 

your way around the Internet. 

These experts ca n gu ide you through 

the many serv ices and features 

avai lable, and he lp you find the 

information you're looki ng fo r. 

Anytime you need help, just join our 

special 'internet' conference and get 

fast answers to yo ur questions. 

As you become more familiar with the 

In ternet, you' ll be able to down load 

fi les from al l over the world using FTP, 

connect to other sites and services 

through telnet, read and reply to 

Usenet Newsgroups, access utilities 

li ke finge r and whois, and much more ! 

BIX and the Internet together provide 

the largest and most effective technical 

resource for computing professiona ls. 

And with over 600 loca l access 

numbers in the U.S., plus te lnet access 

via the Internet, BI X makes it easy to 

connect. Try BI X today th rough our 

special 5 for Free offer - and become 

part of the top technica l team ! 

EIX 
Under the 5 for Free plan , daytime rates ($9/hr.} apply tor access during prime 11me hours The 5 for Free offer is valid for fi rst-time members only If ~rou caH hack i t 

Circle 450 on Inquiry Card. 

mailto:info@bix.com


Commentary Bruce F. Webster 


The Real Software Crisis 

The shortage of top-notch 

programmers threatens to 

become t:he limiting factor 

in software development 

G 
rady Booch calls it "one of the dirty little 
secrets of software engineering": Success in 
software development depends most upon 
the quality of the people invo lved. In his 

book Software Engineering Economics (Prentice-Hall , 
l981 ), Barry Boehm rigorously shows individual and 
team productivity to be the leading predjctor in estimat­
ing software costs; it' s twice as significant as product 
complexity. And any decent book on building and man­
aging a software team urges you to " hire the best people." 

Ah, there's the rub. Perhaps you've noticed that it's get­
ting more and more difficult to locate and then hire the 
best people. This isn' t an illusion; it' s real, it's significant, 
and it 's only going to get worse. It is, in fact, the heart of 
the real software cri sis: There is more software to be 
developed than there are capable developers to do it. De­
mand will continue to outstrip supply for the foresee­
able future. Hence, more and more software will be be­
hind schedu le, over budget, underpowered, and of poor 
quality-and there ' s nothing we can do about it. 

" Nothing?" you ask. "What about better schools, bet­
ter tool s, better on-the-job training, better methodolo­
gies?" Those are essential because they raise the quality 
of most developers. But they do not so lve the funda­
mental problem. 

The conclusion I have reluctantly come to after more 
than 20 years of software development is this: Excellent 
developers, like excellent musicians and artists, are born, 
not made. The number of such developers is a fixed (and 
tiny) percentage of the population. Thus, the absolute 
number of such developers grows very slowly. At the 
same time, the demand for them expands rapidly due to 
the world's increasing use of, and reli ance on, software. 

The situation is worse than it appears. Some of these 
innately talented people never go into the computer in­
dustry. Many who do never develop their fu ll potential. 
Others become prima donnas, dernanding large salaries 
and extreme benefits. Or they become "cowboy pro­
grammers," shooting from the hip and holding teams, 
projects, or entire companies hostage. A few burn out 
and leave the field. Of those left, only a fraction meets the 
requirements for your project. 

This is not to slight the decent, talented software en­
gineers, the ones who study hard and work hard at de­
veloping and maintaining their skills. Indeed, if not for 
them, we wouldn 't have a software industry at al l. But 
even they can' t meet the demand, and their efforts are un­
dermined by the mediocre (or worse) programmers. 

Suppose that companies needed in-house orchestras 
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to produce quality music. The demand for musicians 
would exp lode, and their starting salaries would soar. 
Thjnk about the vast number of people (especially college 
students) who would take up music regardless of their 
talent or inclination, guaranteed an entry-level position 
because companies were desperate to fill all those seats. 

Here and there, a great soloist or ensemble would play 
with passion, ski ll , and creativity , but much of what mu­
sicians produced would be cacophony, especially as the 
newcomers and those lacki ng talent and skill struggled 
with unfamiliar instruments and pieces. Now imagine 
that jobs, companies, and lives depended on how flaw­
lessly the players performed. 

Tills scenario describes the current state of software de­
velopment. I saw this for the first time when I went back 
to teach computer science at the same place I had studied 
a decade e'arli er. The enrollment of computer science 
majors had gone up by almost a fac tor of 10, yet a pro­
fessor who had been there since I was a student noted 
that the absolute number of really excellent computer 
science students remained the same. 

In the years since my graduation, my experience in 
building and working with development teams has con­
firmed this . Ask any manager how many resumes and 
interviews it takes to find a top-notch software architect 
or developer. 

As needs, costs, and opportunities escalate, some great 
breakthrough-a "silver bullet," to use Frederick Brooks ' 
classic phrase-may yet quell the software crisis, re­
ducing the complexities of development. If you wish to 
bet on that, go ahead. But in the meantime, keep your 
eyes and your checkbook open and grab the great pro­
grammers when you can-they're getting really hard to 
fi nd.• 

Bruce F. Webster is a consultant and author of Pitfalls of 
Object-Oriented Development and The Art of 'Ware (both 
M&T Books, 1995). He can be contacted on the Internet at 
bwebster@~fwa. com or on BIX c/o "editors." 

http:bwebster@~fwa.com
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