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MAGNUM PR0200 AND 


Again, Micron leads the industry by making 

affordable workstation performance a reality. 

The new Micron Magnum Plus Pro200 expands 

the limits of a workstation with the most 

advanced components available. The Magnum 

Plus Pro200 system combines superior Micron 

engineering with Intel's advanced Pentium®Pro 

processor and Windows® NT for the fastest, most 

reliable system on the 

market today. The 

Micron Magnum Plus 

Pro200-just what 

you'd expect from 

Micron Electronics, 

the technology leader. 

"The Micron Magnum Plus Pro200 
is the workstation to beat. " 

-PC Magazine, Febuary 6, 1996 

MAGNUM PRol50 
• Intel 150MHz 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 
• Microsoft8 Mouse, 104-key keyboard 
•Microsoft Windows NT Workstation 3.51 CD 
• Microsoft Office Pro 95 & Bookshelf 95 CDs 
• 5-year/3-year Micron Power" ' warranty* 

A • 16MB RAM • l.OGB EIDE hard drive 
• 15" Micron 15FGx, .28dp (13 .7" display) 

MAGNUM PLUS PRo200 
• Intel 200MHz Pentium Pro processor 
• 2561< internal cache, flash BIOS 
• PCI 32-bit Ultra SCSI Fast-20 controller 
• 6X SCSI-2 CD-ROM drive, 3.5" floppy drive 
• SoundBlaster 16 stereo sound & speakers 
• PCI 64-bit video, MPEG, 2MB EDO 
• Tool-!ree mini-tower or desktop 
• Microsoft Mouse, 104-key keyboard 
•Microsoft Windows NT Workstation 3.51 CD 

(ft:ft\ •Microsoft Office Pro 95 & Bookshelf 95 CDs 
~ • 5-year/3-year Micron Power warranty* 

A • 32MB RAM • 2GB Fast SCSI-2 hard drive 
• 15" Micron 15FGx, .28dp (13.7" display)$2,999 Business lease $102/month $4,599 Business lease $156/month

B • 32MB RAM • l.6GB EIDE hard drive 
• 17" Micron l 7FGx, .26dp (15 .8" display) B 
$3f 7 9 9 Business lease $129/month 

• With 180MHz Pentium Pro processor .......... .. add $200 

• With 200MHz Pentium Pro processor ...... ...... add $400 


• 5-year limited warranty on microprocessor and main memory 
• 3-year limited parts-only system warranty 
• I-year optional on-site service agreement 
• 30 days of free Micron-supplied software support 
• 30-day money-back policy 
• 24-hour technical support 

All sales are subject to Micron's standard limited warranties and terms and conditions of 
sale. Copiesof the limited warranties may be obtained by calling Micron. 
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POWERSERVER SMP Pl33 
•Intel 133MHz Pentium@processor 
• Dual Pentium SMP ZIF sockets r:;;il • 512K write-back cache, flash BIOS ~ned for 

• Slots: 5 EISA, 2 PCI, I EISA/PCI::::: .....,,,,,,.. . • PCI 32-bit Ultra SCSI Fast-20 controller 
Microsoft• • 6X SCSI-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

(ft:ft\ • Microsoft Windows" 95 CD & MS Plus! CD 
~ • 5-yea:r/3-year Micron Power"' warranty* 

A • 16MB RAM • IGB SCSI-2 hard drive 
• 15" Micron 15FGx, .28dp (13.7" display) 

$2f 9 9 9 Business lease $102/month 

B • 32MB RAM • 2GB SCSI-2 hard drive 
• 15" Micron 15FGx, .28dp (13.7" display) 

E xceptional speed, performance and reliability are $Jf 7 9 9 Business lease $129/month 

• With second 133MHz Pentium processor .... add $499 just a few of the reasons Micron is a technology • With Windows NT Workstation 3.51 CD.......add $99 
leader in PC design. From the award-winning 

PQwerStation to the PowerServer SMP P266, Micron POWERSERVER SMP P266 
offers a complete range of deJ!lendable products to suit • Dual 133MHz Pentium processors 

every need. When yott're considering your next PC • 512K write-back cache, flash BIOS 


• Slots: 5 EISA, 2 PCI, 1 EISA/PCI

purchase, consider a Micron PC. • PCI 32-bit Ultra SCSI Fast-20 controller 


• 6X SCSl-2 CD-ROM drive, 3.5" floppy drive 
• PCI 64-bit video, MPEG, 2MB EDO 
• Full-size tower with 10 drive baysPOWERSTATION Pl00 •Microsoft Mouse, 104-key keyboard

(ft:ft\ •Microsoft Windows NT Workstation 3.51 CD 
• Intel IOOMHz Pentium"' processor ~ • 5-year/3-year Micron Power warranty*• 6X EIDE CD-ROM drive, 3.5" floppy drive 
• SoundBlaster'" 16 stereo sound & speakers A • 32MB RAM • 2GB SCSI-2 hard drive
• PCI 64-bit video, MPEG, 2~ EDO • 15" Micron 15FGx, .28dp (13.7" display)• Tool-free mil).i-tower or des~op 
• Microsoft" Mouse, 104-key keyboard $4, 199 Business lease $143/month(ft:ft\ •Microsoft Windows® 95 CD & MS Plus! CD 


~ • 5-year/3-year Micron Power•M warranty* B • 64MB RAM • 4GJJ SCSI-2 hard drive 

• 17" Micron 17FGx, .26dp (15.8" display)A • SMB EDO RAM • l.OGB EIDE hard drive 

• 15" Micron 15FGx, .28dp (13.7" display) $5,799 Business lease $182/month
•Microsoft Works 95 CD 

$1,8 9 9 Business lease $65/month 

B • 16MB EDO RAM • l.6GB EIDE hard drive 
• 15" Micron 15FGx, .28dp (13.7" display) 
• Microsoft Office Pro 95 & Bookshelf 95 CDs 


$2f 2 9 9 
Business lease $78/month 
PowerServer P133 SMP 

POWERSTATION LX P75 
• Intel 75MHz Pentium processor 
• SMB EDO RAM • l.OGB EIDE hard drive 
• 3.5" floppy dFive, flash BIOS 
• PCI 64-bit graphics accelerator (IMB) 
• 15" Micron l5FGx, .28dp (13.7" display)
• Tool-free mini-tower or desktop 
• Microsoft Mouse, 104-key keyboard 
•Microsoft Windows 95 & MS Plus!


(ft:ft\ • Microsoft Works 95 , 

~ • 5-year/3-year Micri:m Power warranty*


$1,599 Business lease $54/month . 
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Unleashing up to 166MHz 

of Pentium® processor 

power, the Micron Millennia 

blows past established bench

marks into a whole new uni 

verse of computing perfor-
January 9, 1996 

Mm""" mance. Continuing to sweep 

the PC industry's most coveted awards, 

the Micron Millennia line was recently 

recognized with PC Magazine's "Best 
!"llC:RON 

Products of 

1995" award. 

MILLENNIA Pl50 
• Intel 150MHz Pentium processor 
• 256K pipelined burst 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

fM\ • Microsoft Windows• 95 CD & MS Plus! CD 
~ • 5-year/3-year Micron Power"' warranty* 

A • 8MB EDO RAM • lGB EIDE hard drive 
• 15" Micron 15FGx, .28dp (13.7" display) 
• Microsoft Works 95 CD 

$2f 1 9 9 Business lease $75/month 

• 16MB EDO RAM • 1.6GB EIDE hard drive 
• 15" Micron 15FGx, .28dp (13.7" display) 
• Microsoft Office Pro 95 & Bookshelf 95 CDs 

$;z f 5 9 9 Business lease 566/month 

C • 32MB EDO RAM• 2.lGB EIDE hard drive 
• 17" Micron 17FGx, .26dp (15.8" display) 
• Microsoft Office Pro 95 & Bookshelf 95 CDs 

$3f 3 9 9 Business lease St 16/monlh 

December 1995 

MILLENNIA P133 


,•/With 133,MHz pentium processor....... ... subtract $200 

•*With l66MHZ entium processor.................add $200 


• 900 E. Karrhrr Road. Nampa, ID 83687 
To!lfrl·rfrum(Jnada • Mon·rri 6am·l0pm Sat 7am·Spm (MT) 
800·708·1758 • Jmr:mation,11Saks Hours: Mon·fri 6am·7pm (MT) 

• 20S-89J-l4J4 • Fax 20S-89l·Hl4 
• l'urchase0nkrFax208-89J.S992

Tol!frel' from i\\{'xim 

MILLENNIA PLUS Pl66 
• Intel 166MHz Pentium processor 
• 256K pipelined burst cache, flash BIOS 
• PCI 32-bit Ultra SCSI Fast-20 controller 
• 6X SCSI-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 95 CD & MS Plus! CD 
• Microsoft Office Pro 95 & Bookshelf 95 CDs 
• 5-year/3-year Micron Power warranty* 

A • 16MB EDO RAM • lGB Fast SCSI-2 hard drive 
• 15" Micron 15FGx, .28dp (13.7" display) 

$3f 0 9 9 Business lease 5105/monlh 

B • 32MB EDO RAM • 2GB Fast SCSI-2 hard drive 
• 15" Micron 15FGx, .28dp (13.7" display) 

$3f 8 9 9 Business lease $133/month 

C • 64MB EDO RAM • 4GB Fast SCSI-2 hard drive 
• 	17" Micron l7FGx, .26dp (15.8" display) 

$5 ,4 9 9 Business lease $173/monlh 

• With 150MHz Pentium processor....subtract $200 
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Microsoft• 
Windows•95 

800-233-7027 

http://www.mei.micron.com 

1'4IC:l=lg~ 
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Circle 95 on Inquiry Card. 

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


Developers, Programmers & Engineers: 


You protect 
your 

pockets, 

Here's a FREE offer no 

self-respecting techie 

can turn down: call our 800 

number now and you'll get an 

ultra-hip pocket protector. 

It's free, no charge, zip, nada. 

No hassles, either. When 

you call, we won't try to sell you 

anything. We won't tell you how 

pirates steal your software, drive your 

sales curve down, and drain your revenue. 

No, we won't :iEltilnEL
mention that our Sof't:vvare Prot:ect:ion 

easy to use Sentinel® keys are the best way to stop 

piracy. We won't brag about the fact that over 

8 million Sentinel keys protect products and profits 

for developers all over the world. 

Visit us at http://www.rnbo.com 

http:http://www.rnbo.com


Security Solutions for the Information Age 
INTERNET: http://www.rnbo.com • WORLD HEADQUARTERS: 50 Technology Drive, Irvine, CA 92718 • Tel: (714) 450-7300 • Fax: (714) 450-7450 

ASIA/LATIN AMERICA: (7 14) 450-7300 • FRANCE: (33) 1 41 43 29 00 • GERMANY: (49) 89 32 17 98 0 • U .K .: (44) 1932 570066 


() 1996 Rainbow Technologies, Inc. Sentinel and SentineJLM are trademarks of Rainbow Technologies. All other product names are trademarks of their respect ive owners. 


Circle 88 on Inquiry Card. 

Do you develop 

network software? 

Well, we won't tell 

you about SentinelLMTM - the ultimate 

network license manager. How it 

enforces your licenses, provides many 

licensing models, and gives yo ur 

customers true flexibility. 

And we're not even allowed to say 

how our Mykotronx subsidiary builds 

sa tellite communication encryption 

systems for clients like the U.S. Governmer: 

for 

~goodness sake, 

protect your 

products! 

Hey developers , programmers 
and engineers - call Rainbow 

now to receive your ultra
hip pocket protector 

Of course, you really do need to know 

more about the world's leading security 

solutions for the infonnation age, so we'll 

include a complimentary security kit with 

yo ur pocket protector. 

So, get to it! Call 1-800-852-8569. 
Tell us you want your pocket protector. Then 

hang up the phone and go develop some new 

cool products for us to protect. 

Rainbow's Global 
Security Partners 

ALGERIA: AFAK 
(213) 418561 

ARGENTINA: AgrfAid, S.A. 

(54) l 8030536 

AUSTRALI A: LOADPIAN 

(6 l) 3 9690 0455 

BELGIUM£LUXEMBURG: E2S 

(32) 92 211117 

BRAZIL: MIPS Sistemos ltdo. 

(55) l l 574 86B6 

BULGARIA: KSIMETRO 

(35) 9279 1478 

CHINA (East): Shanghai Pudong

Software Pork Electronics Company

(86) 21 6417 8626 

CHINA (North): CS&S 

(86) l 0 217 7722 X2404 

COLOMBIA: Construdoto 

(57) l 622 601 l 

CZECH REPUBLIC: ASKON lnt'I 

(42) 23103 652 

EGYPT: ZEDAN·ADS 

(202) 248 B994 

GREECE: Byte Computer S.A. 

(30) l 924 1728 

HONG KONG:Alfolink Tech. Co. 

(B52) 2333 0626 

HUNGARY: Polywore Kti 

(36) 76 4B l 236 

IN DI A: ANC Engineering Co. 

(91) 11 4615680 

INDONESIA P.1. PromptrodelnfoScon 

(62) 21 375 166 

IRAN: GAM Electronics 

(9B) 21 87 44 001 

ITALY: BFI IBEXSA SPA 

(39) 23 31 OOS35 

ITALY: Siosistemi 
( 3~) 30 24 411 

JAPAN: Giken Shoji Co., ltd. 
(8 l ) 52 972 6544 

JORDAN: COG Enyineering

(96) 26 863 861 

KOREA: Genesis Technologies

(82) 2578 3528 

LEBANON: Notional Group Cons. 

(961) 1494317 

MAlAYSIA: Eastern Systems Design

(M) Sdn Bhd 

(60) 3241 1188 

MEXICO: lmQex Comp., S.A. de C. V. 

(52) 66 210 29.l 

MOROCCO: Futur &Soft 

(212) 240 03 97 

NETHERIANDS: lntroCom 

(31) 74 2430 105 

NEW ZEAlAND: Software Images

(64) 09 37B 9790 

PERU OpenSoft

(5 1) l 224 2125 

PHILIPPINES Monnosoft Technology Corp. 

(63) 2813 4162 

POIAND: HITEX Sp. z o.o. 

(48) 22 419751 

PORTUGAL: COMHTA 

(351) l 941 65 07 

SAUDI ARABIA: ZEDAN 

(966) 2665 1904 

SCANDINAVIA: Perico A/ S 

(47) 2249 1500 

SINGAPORE: Systems Design PTE LTD 

(65) 747 2266 

SOUTH AFRICA: SOFTSECURE 

(27) 11 4B2 6964 

SPAIN: MECCO 

(34) 3422 7700 

SWITZERIAND: IBV AG 

(41) l 745 92 92 

SWITZERIAND: Sole Compoid S.A. 

(4 1) 2421 5386 

TAIWAN: Evershine Tech. 

(886) 28208925 

THAllAND: BCS lnt'I 

(66) 2319 4451 

TUNISIA: Soft Info. Technique 

(21 6) 171 9486 

TURKEY: BIMEKS, ltd. 

(90) 216 348 3508 

VENEZUEIA: HRT·MOsers 

(5B) 2 26 l 4282 


http:http://www.rnbo.com
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COVER STORY 

WHICH SIDE ARE YOU ON? 
BY TOM R. HALFHILL ••••••••••••••...• ••••• 42 
Windows NT and Unix fight the battle to be 
your corporate operating system. 

A Vote for Unix--46 

A Vote for NT--48 

Unix vs. NT: Technical Head-to-Head-SO 

Unix vs. NT: The (Edited) Vendors' View--44 


.Let's Talk •••••• ; •• n. 
·•}'BY jbN' UDE(L 
:, We add confere_n~ing 
. to The BYTE Site, so DOW 

we can talk to each other. 

State of the Art 

W I D E-AREA CONNECTIVITY 

The Lines Unleashed ••.••• 57 
BY SALVATORE SALAMONE 
An act of Congress changes all the rules 
of WAN connectivity . 

The New WAN ••59 
BY SALVATORE 
SALAMONE 
New services let you 
shift your corporate 
traffic to a public 
switched network. 

Features 

Make Voice Response Sing •••••••••.••. 53 
BY DA YID S. LINTHICUM 
New programming tools help you 
avoid screaming when you deve lop 
IVR applications. 

A DSP Sampler•••••••••••••• • •••• 56NA 1 
BY ANDREW W. DAV IS 
The pros and the cons of dedicated 
digital signal processors. 

The Price of WAN 
Connectivity .••65 
BY LIZA HENDERSON 
How to pick the right 
service and save 
money, too. 

Playing the ATM 
card •.•••••• •n 
BY LANE F. COOPER 
Some companies are 
already using thi s 
hi gh-speed 
technology. 

Core Technologi 

CPUS 

Mips R5000: Fast, Affordable 3-D •••••••••••.••.•....• 161 
BY TOM R. HALFHILL 
Inside a sleek processor cleverly designed to deliver blazing graphics 
at a modest cost. 

OPERATING SYSTEMS 

The Be-All of Operating Systems •••..•••••.••.••.••••• 163 
BY REX BALDAZO 
Multiprocessing, multithreaded, and object-oriented, the BeBox's 
Be OS is buzzword-compliant. But will it fly? 

PROGRAMM I NG 

Parallel Computing-Windows Style.•.••.•••.•••••...• 169 
BY ALEXANDRE ALVES 
How to turn your networked Windows workstations into one big 
parallel-process ing engine. 

NETWORKS 

Fibre Channel: Fast and Flexible •••..••..••..••.•••••• 173 
BY DOUG ANDERSON 
Fibre Channel's role expands to include more than just connecting 
peripheral devices. 

Special Report 

MOBILE COMPUTING 

Perfect-Fit Portables•••• 83 

Reach Beyond Win 95 ••• 91 

Stay Connected•••••••• 95 

Well-Connected PDAs •• 103 
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Reviews .~~~~~rli..;~. 
WEB SERVERS 

Spinning the Corporate Web •••••••• 113 
BY STEVEN J. VAUGHAN-NICHOLS 
Microsoft ' s NT-based Web-server software 
beats Novell 's NetWare entry in versatility 
and capacity. 

COLOR PR INTERS 

Browse This Color Laser .....•..•.• 119 
BY ROBERT L. HUM MEL 
The Tektronix Phaser 550 
brings 1200-dpi resolution 
and a Web-based 
management interface to 
co lor laser printing. 

PERSONAL D IG ITAL ASS ISTANTS 

Newton Reborn .................. 123 

BY TOM THOMPSON 
The Newton 2.0's hand writing recognizer 
makes fo r a practica l hand-held device. 

V I DEOCONFERENCING SOl'TWAR E SECUR ITY SOFTWARE 

New Videophones Starved Don't Lose Your Crypto Keys •.....•• 137 
for Bandwidth .•.....•...•..•...• 125 BY PETER WAYNER 

BY PETER WAYNER An easy tool for securing E-mai l unlocks the 

You too can make dancing postage stamps. door to managing public and private keys. 

TECH-SUPPORT PROGRAMSWORKGROUP SOl'TWARE 

Reinventing SmartSuite ••• •••••••• • 131 Software Roundup: 
BY STEVE GILMOR Help-Desk Helpers ••••••••••••...• 138 

Innovative workgroup features and Notes DA YID SEACHRIST 

connecti vity make Lotus SmarrSu ite 96 Six programs that automate tech support. 

a team player. 


CONNECTI V ITY 
S T ORAGE 

Workgroups Dock at IR Port ...... • . 135 Lab Report: 16 Drives for Fast 
BY BARRY NANCE 

Data Backup •••••••••••••••• .142NetBeamfR lets you beam 
BY CHANDRIKA MYSORE up files from laptop 
We test l 6 drives with storage capacities to LAN . 
of JOO MB to 2.6 GB. 

51;;-1nch Optical Drives-144 

3'h-lnch Removable 

News & Views 


New PCs Improve 
Your Image. ............... .. ... 25 

Special features fo r handling 
graph ics and mu ltimedia. 

Inside the Ultimate Web Site... .... . 26 

The technical difficu lties of 24 Hours in Cyberspace. 

On·Line Information Services Deliver Disaster 
Recovery for Small Business .......... . . .. ....... .. . 30 
A new approach to storing data. 

Java's Busting Out All Over ................ . ....... . 32 

From mainframe ports to visual programming tool s. 

Better Replication Coming for Databases ... . ....... 36 

Developers are working to give users the uni versa l 
rep lication they want. 

Code Talk: Write Windows 95 Virtual Device 
Drivers on Higher Ground .......... .. ...38 
Taking some of the rocket science out 
of programming VxDs. 

Opinions 

Pournelle: Of Cables and Cards •.••.••••• 153 
BY JERRY POURNELLE 
Jerry gets a new dual-Pentium up and running and, in 

a moment of madness, decides to test a 
stack of PC Cards. 

' 

Books and CD-ROMs: 

The Art of Software Design ••••.•••••••• • • 41 

Making good software is more art than science; 
a well -known trave l guide treks to CD-ROM. 

WordPerfect Losing Ground to Microsoft . .......... 38 

Corel renovates the office suite. 

Watch Out: 500-MHz PowerPCs Planned for 1997 40 
A radical new CPU des ign could blow the doors off 
Pentium chips. 

What's New. ... .. ..... ... .. ... . .. . .. 176 

The EpixPro digital camera makes 
it easy to zap photos into your PC; 
DeltaPoint ' s QuickS ite software lets 
you do your own Web pages. 

Editorial: While You're Waiting for the Web 10 
BY RAPHAEL NEEDLEMAN 

The Web is the future. Now let's get back to work. 


Commentary: Wake-Up Call •• ••••••••••• 228 
BY BOB EMMERSON 
When it comes to digital telecomrn, Europe got it 
right-and the U.S . still doesn ' t get it. 

Letters ..... ..... ... ... .... ....... .. ... 19 

Internet broadcasting, ADSL, and more from our 
readers in the Linux camp. 

Media-146 

How We Tested-149 

Honorable Mentions-149 
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226 
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Inquiry Rep ly Cards 64A·D,224A-B 

BUYER'S GUIDE 

Mail Order 
Hardware/Software Sho\vcase 
Buyer's Mart 

PROGRAM LISTINGS 

FTP: ftp.by te.com 

From BIX: Join " list ings/ 

frombyte96" and select the 

appropriate subarea (i. e., 

" may96"). 


From the BYTE BBS at 1200-9600 

bps: Dial (603) 924-9820 and 

fo llow instructions at the prompt. 
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Contents by Platform Index 


This page presents articles 
according to computing platform. 

DOS/WINDOWS 

New PCs Improve 

Your Image . .. ................. 25 

Innovations will make some of this 

year's models better machi nes fo r han
dling big graphics and mu lt imedia. 

Better Replication Coming 

for Databases ............. . ... 3 6 

Developers work to improve the capa

bili ties of SQL Server, Access, Oracle, 

and Notes. 

Write Windows 95 

Virtual Device Drivers on 

Higher Ground ......... .. . ..... 38 

Thi s month' s Code Talk looks at 

Vireo's new VtoolsD for Windows 95 . 

Unix vs. 

Windows NT ........ .......... .4 2 

Savvy system managers are taking 

another look at NT. 

Perfect-Fit Portables . . . . . .. . . 83 

How to choose the one for your needs. 

Reach Beyond Win 95 ...... .. 91 

Software tha t extends remote capabi lit ies. 

Stay Connected ............... 9 5 

The best tools for staying in touch when 
you're on the road . 

Well-Connected PDAs . . .... .10 3 

We evaluate fi ve PD As to see how well 

they communicate with desktop PCs. 

Spinning the 

Corporate Web .. .. .......... .113 

We compare Microsoft ' s server with 

Novell 's NetWare-dependent software. 

New Videophones Starved 

for Bandwidth ........ ....... .125 

Programs let you videoconfcrence over 

the Internet. 

Reinventing SmartSuite ... . .131 

Lotus SmartSuite 96 gets new team
computing capabilities. 

Help-Desk Helpers ... . ....... 13 8 

Six programs that support tech support. 

Lab Report: 16 Drives for 

Fast Data Backup ......... ... 142 

We pick the best devices that let you 
take it, lots of it, with you. 

Pournelle: Of Cables 

and Cards .. . . . ............... 153 

Jerry tries a new presentation program, 
and di scovers a "feature" in Win 95. 

BYTE MAY 1996 

Parallel Computing-

Windows Style .............. .16 9 

With WPVM , you can turn a gang of 

Windows workstations into a para llel

processing engine. 

MACINTOSH 
Watch Out: 500-MHz PowerPCs 
Planned for 1997 ........ . . ... 40 
A chip that uses fast-switching bipolar 
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The problem with trouble is that usually by the time you find out about it, it's too late. Not so with Compag 

Intelligent Manageability. Compaq Intelligent Manageability is a superior collection of preinstalled features and 

tools fo und only on the Compaq Deskpro. Together, they work to detect and eliminate a variety of potential 

problems on your ne twork before they become rea l ones . Fault Management features like our lntelliSafe drive, 

which not on ly notifies you of impending fa ilure but also bac ks itself up, minimizing loss of mission-critical data 

and PC downtime. And Asset Management, whose features help you keep track of hardware and software across 

the network from the comfort of your desk. Because all the information you need can be delivered remotely to your 

PC. Compaq Intelligent Manageability also includes a wide range of security features designed to keep your network 

secure. Which all adds up to providing the best and most comprehensive solution for managing PCs and predicting 

trouble on your network. Because when there's trouble, don't you want to know about it - before it happens? 
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While You're Waiting for the Web 

Everybody sing, 

..We love the 

Web." Done yet? 

OK, you're cool. 

Now let's do 

some real work. 

Are you wonied about the Web? Do you feel the pressure 
to come up with an Internet strategy? OK, let's take a 
few facts as given: The Web is huge. The Web is im
p01tant. The Web is the future. OK, fine. Now let's get on 
with our jobs. 

While you' re trying to figure out how to really take ad
vantage of the Web, please don't forget that there are 
many things you can do to improve your products-be 
they internal corporate systems or retail software appli
cations-that have absol utely nothing to do with Web 
technology. 

But here's the kicker: If you do these things, you will 
also be preparing your systems for eventual porting to 
the Internet. 

Make It Easier to Use 
People don't compare your appli cations and products 
solely to your direct competitors ' products. When you're 
designing an accounts-payable system, you can'tjudge its 
user interface against another accounting system. In
stead, compare it to your remote contro l, your car, or 
your kid's Buzz Lightyear action figure . 

People don ' t study products as they once did. Nobody 
reads manuals. Programs have to be as easy to use as 
USA Today is to read . You can complain about having to 
lower yourself to the standards that made Short-Attention- . 
Span Theater a success-or you can quit whining and just 
build products that people will be able to use within l 0 
seconds. 

Keep this in mind: If you make software, eventuall y it's 
going to get stuck on the Web. You know how distract
ing an environment that is, right? So make your program 
stand out by making it simple. 

Make It Smaller 
This is imperative. Hard drive technology is on ly barely 
keeping pace with software bloat. My p01table has a 687
MB hard drive-and on ly 20 MB free . 

The discipline of smallness forces you to look carefully 
at all new features. Does your database system really 

need a singing and dancing company logo? Smallness 
also lowers distribution costs- especially on-line dis
tribution . Finally, the smaller your program is, the more 
likely it wi ll be installed on users' machines if they , like 
me, have a perennial space crunch on their systems. 

My favorite example of this principle is Software Pub
li shing's presentation graphics program, ASAP. It does 
about 75 percent of what Microsoft PowerPoint does . 
However, PowerPoint does about 300 percent more than 
the average presenter will ever need. And ASAP fits on 
two floppy disks. That' s what I call progress. 

Make It Faster 
Yes, you can plan on Moore ' s law holding for the fore
seeable future, but you can ' t plan on all your users or 
customers following the law. Old PCs don't die, as you 
know. Instead, they get put on the desks of secretaries and 
assistants-people who spend countless hours every day 
running software. If you strive to make your programs 
faster, you' re more likely to keep these heads-down work
ers more productive. 

As corporations (and households) begin to adopt low
cost Web terminals, the speed of your code is going to be
come even more important. The $500 Web PC isn't go
ing to have a 166-MHz Pentium in it. 

Make It Cross-Platform 
Windows is everywhere today, but it's not everything. 
Even Windows is changing-two years from now, Win
dows NT will be a much more common OS on business 
desktops (and portables). So don't limit yourself. 

Fortunately, developing across platfo1111s doesn't mean 
developing the same program a dozen different times. 
What it does mean is using the tools avai lable to code to 
an intermediate standard, which can then be more quickly 
ported to other platforms. You must be ready to have your 
product run not just on a high-powered Windows PC, 
but possibly also on a network computer (Web PC), or 
perhaps on Java running on a Unix workstation. 

Am I asking for too much? Maybe. But if you make 
systems that are easier to use, smaller, faster, and multi
platform, you'll find yourself not just with better sys
tems overall , but systems more likely to fit on the Web. 
That is, once you figure out your Internet strategy. • 

R APH AEL NEEDLEMAN, EDITOR IN CHIEF 

(rafe@well.com) 
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Charles Petzold 's long-awaited PROGRAMMING 

WINDOWS" 95 is here! It's the authoritative, thorough 

Windows reference that has been the bible to a 

generation of Windows programmers, but with 

much vital new information added. PROGRAMMING 

WINDOWS 95 is a 32-bit book with 32-bit programs 

on CD, covering Windows 95 topics such as 

multithreading, GDI and OLE enhancements, 

preemptive multitasking, and many others. There 

is a wealth of new code, some of which you can 

put right to work in applications. PROGRAMMING 

WINDOWS" 95-look for it today at your favorite 

bookstore or software store and you ' ll be ready to 

turn 95 yourself. 

r----------------·-------------·----------------------------; 

i!J !Programming]
1e Wi di= 1n ows 
• 95 

The Oefinlt~e ; 

~ 
CharleS9 

5API : 

Oevelopors ; 
Guide to the : 

·petzo1a 
Programming Windows" 95 
Charles Petzold 
1-55615-676-6 $49.95 ($67 .95 Canada) 

BORDERS. BCf.~.Yf.~~ &Ji_~!?,le,," lfllicrosott®Press 
software@ 

1-800-787-1166 

In quality bookstores and software stores everywhere. Or call 1-800-MSPRESS. In Canada, call 1-800-667-1115. CompuServe"-GO MSP, 
http://www.microsoft.com/products/mspress . One Microsoft Way, Redmond , WA 98052-6399. 

http://www.microsoft.com/products/mspress
http:BCf.~.Yf


Canyour word processor do this? 

,.. ,.,., ·,.,. Rewrite incorrect sentences. 
.. - · · : Exclusive Grammatik"' can, 

.. : and you specify the style of 
- ··· · ·· writing involved. 

Make your documents 
shorter-or longer. Excl usive 
Make It Fit"' can, and you 
control what formatting 
features are changed. 

, Find any term in a fil e on any 
drive in a hurry. Excl usive 
QuickFinder"' can, with 

· · · · 	 world-class speed and 

efficiency. 


. E -mail the document you're 
· 	working on, without leaving 

WordPerfect. 

Not only make up an invoice, 
but calculate it as well. The 
Tables function can- with 98 
spreadsheet functions 
available at a click. 

Move a project automatically 
from application to 
application within the suite. 
Exclusive QuickTasksno 

can-and you can choose 
from more than 60 
pre-bui lt QuickTasks, 
or make your own. 

Rotate text 

Make a drop cap 
with one click
choose from 
14 styles 

Contour text 
around graphics
choose from 
12 styles 

Make great-looking 
tables-40 styles, 
unlimited options 

Use 98 different 
fo rmulas in your 
tables fo r 
spreadsheet-like 
perfo rmance 

Create a char t from a table with one click 

You use a word processor every day-shouldn't you use the best? 

Corel Is a registered trademark of Corel Corporation. Sidekick and 
Dashboard are trademarks of Starfish Software Inc. Paradox Is aregistered 
trademark of Borland International. Groupwlse and Envoy are trademarks 
of Novell, Inc. All other company and product names are trademarks orSTAPt.ES 
regislered trademarks of their respective companies.

The Office Superstore 
N 1-800-333-3330N 
a 	 http://www.corel.coma: Call for the store nearest you!
~ 	 Call now for faxed literature! 

•suggested list price plus applicabletaxes in USS. Dealer may sell tor less. 1-613-728-0826 ext 3080 
Circle 76 on Inquiry Card. 

http:http://www.corel.com
http:STAPt.ES


OFFICE APPLICATIONS + GRAPHICS POWER + INTERNET CONNECTIVITY 

NOW AN UNBEATABLE SUITE. 


• I 

I 

The NEW Corel® WordPerfect® Suite 
on CD-ROM t includes: 

WordPerfect 6.1, the best word 
processor in the world, helps you 
do more things faster and easier 
than Microsoft Word TM 

Corel Quattro® Pro 6.0, the most 
versatile spreadsheet at any price 

• 	 Corel Presentations T M 3.0, the 
easy-to-use presentation graphics 
package 

The best integration anywhere 

CorelFLOW™ 2 

Sidekick TM 2.0 

• 	 Dashboard ™ 3.0 

•	 Envoy™ 1.0 


150 fonts 


10,000 clipart images 


OffPrnk;,ionnl

rtt•n1:u1 ice 
fl!fNllHC11.YW1£GlA1\af'O.....UtQHICfSU!l 

• 	 Includes everything in the Corel 
WordPerfect Suite, plus 
GroupWise™ 4.1 E-mail client 
license and ParadoxT" 5.0 database 

• 	 More feature-rich, productivity
enhancing programs than any other 
standard or professional office suite 
on the market 

• 	 The only spreadsheet that seamlessly 
uses files fro m all three major 
spreadsheet programs: Quattro Pro, 
Microsoft Excel"' and Lotus® 1-2-3 

• 	 The most powerful function set in a 
major spreadsheet 

• 	 Built-in graphics and presentation 
modules 

• 	 Easy, powerful presentations in 
minutes, with sophisticated transitions, 
sound and more 
"Presenta tions .. . is the best buy overall. We gave 
Presenta tions an Analyst's Cho ice based un it 
outstanding ea e of u e, superior text and 
graphics handling, and a wide ra nge of 
communication protocols." 

PC Week , February 1995 

t3.5 inch disks and CD-ROM version also avai lable. CD-ROM required to access fu ll set of applications, fo nts and cl ipart. 3.5 inch disks conta in Corel WordPerfect 6. 1 module. 
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Now that 


management has 


decided the 


Internet is going 


to have 


the company 


Ill 

you might 


have 


a few 


questions. 




''Will I have to explain to management what a 

Resident Stealthed Evil Empire Virus is and why it 


brought doWn the New York: office?" 


i--~~-;;~-~~-~--· Monkey.B ... Queeg . .. Screaming 

"liiiiiM•liiiiiiiiA Fist . .. Stealth Boot.B. 
Nobody else in the corporation has to deal 

with problems like these. And just try to explain 

to the V. P. of Sales how the handiwork of some 

clever virus author got all over her hard drive. 

With the idea of avoiding that scenario, we've 

put together an integrated suite of antivirus prod

ucts and services you'll find in our Secure Way"' 

family - including the most advanced security 

measures in industry history. IBM AntiVirus 

software scans memory, hard disks, floppy drives 

and network servers for more than 6,800 strains 

of computer viruses, including polymorphic 

viruses and other varieties previously thought to 

be undetectable. The system also provides false 

alarm elimination and infection verification. 

It will alert you to suspicious "virus-like" activity 

anywhere on the network. And it works across 

multiple client/server operating systems, from 
Windows® 95, Windows 3.1, DOS and OS/2® Warp 
to Novell Net Ware® and Windows NT."' 

Right now there are clever people out 

there making newer and smarter viruses at the 

rate of something like four a day. Fortunately, 

we've got the world's leading antivirus researchers 

on our side - a whole lab of men and women 

whose aim and pleasure in life is to explore new 

virus techniques and basically try to beat our 

IBM AntiVirus - so that we can make it even 

stronger for you and yam company. 

As an IBM Anti Virus customer, you 

reap the benefits of this ongoing research . 

You get signature updates and Bulletin Board 

support. Furthermore, you can subscribe 

to comprehensive quarterly software upgrades 

and get a folly updated antivirus product 

every three months, including the latest 

polymorphic fixes. 

So whenever more powerful viruses are made, 

we'll be right there to unmake them. 

For more on our antivirus solutions, 

visit www.brs.ibm.com/ibmav.html or call 

l 800 IBM-7080, ext. G 120. 

"Can a customer pay by credit card without 
furnishing some hacker's condo in Malibu?" 

\ .c ;·~-~-~ ~--~-~ - There are security risks in all 

~-•••• walks of life. But there is some
thing about cybercrime - the idea of someone 

pressing a few buttons and making off with one's 

digital belongings - that is particularly frighten
ing. And in fact, commerce on the Net will 
grow only as fa st as confidence in the security 
of the Net grows. 

Fortunately, our confidence has grown pretty 
fast over the last couple of years. IBM Secure Way 

includes a variety of services and products that, 

over time, will make exchanges across the Internet 

even more secure than nonelectronic trans
actions - everything from credit card transactions 
to super-distribution of copyrighted material to 

the transmission of confidential corporate data. 

IBM and OS/2 are registered trademarks and SecureWay, Cryptolopes. IBM Global Network and Solutions for asmall planet are trademarks ot 

www.brs.ibm.com/ibmav.html


--------- - - ------ - - ---

The Secure Electronic Transactions protocol, 

developed using iKP multiparty payment proto

col from IBM Research, allows buyers, sellers and 

credit card companies to be joined in a single 

Internet transaction that is secure, confidential 

and verifiable. 

Our Cryptolopes"' technology promises to 

revolutionize online publishing by providing a 

mechanism for controlling distribution of 

copyrighted materials. This "encrypted envelope" 

will let the originators of the material get value 

for their creations and help them find a new 

market on the Internet. 

Of course, your management needs to under

stand that an organization on the Internet is only 

as safe as its weakest link. With that in mind, 

we've developed powerful firewall, encryption 

and access control technology, not to mention 

one of the largest private secure business net

works in the world - the IBM Global Network'." 

So, in short, that hacker in Malibu is going to 

have to find a new way to make a living. 

To learn more about IBM SecureWay and 

our secure transactions technology, visit 

www. ibm. com/security or call l 800 l BM-7080, 
ext. G122. 

''Will a fancy port scanner algorithm make 

mincemeat of my firewall?" 


On the one hand, the Internet 
...._____ gives your company the opportu

nity to open its doors to millions of potential 

customers, partners and contributors. On the 

other hand, there are all sorts of very clever peo

ple out there who would love to infiltrate your 

system, whether for mischief, for the challenge of 

it, or for plain old corporate theft. 

Fortunately, we've got some hackers of our 

own. We call them "ethical hackers:' These are 

dedicated masters of the very latest techniques of 

sniffing, spoofing and craclcing. And, working 

with the IBM Global Security Analysis Lab, they 

put this knowledge to use to develop better and 

better security countermeasures . 

And, for our clients, the ethical hackers will 

use all thefr tricks and techniques to try to 

breach your network. This is one aspect of IBM's 

Security Healthcheck- a seri es of powerful 

tests and preventive measures that lets us find 

But, because the world is a rough place and 

the worst can sometimes come to pass, IBM's 

Emergency Response Service is on call 24 hours 

a day, seven days a week around the globe to 

close any breach in your network and repair the 

damage. The response team makes itself 

intimately familiar with your network and systems 

ahead of time, so that, in an emergency, they 

ah·eady know where to go and what to do. 

We believe that the networked world can 

be a very safe place to do business . But that 

doesn't happen by mistake, it happens by 

planning ahead. 

To learn more about IBM's IT Security 

Consulting, Security Healthcheck, ethical hackers, 

Emergency Response Service and all the 

products and services in the IBM SecureWay 

family, visit www.ibm .com/sccurity or call 

l 800 JBM -7080. ext. G121 . 

weak spots and strengthen defenses before 

a break-in occurs. Solutions for a small planet'" -- ---==-=':"=® 

IBM Corp. All olher company and/orproducl names are lrademarks or regislered lradernarks of their respective companies. © t996 IBM Corp. 
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NotMylV 

"Toss Your TV : How the Intern et Will 
Replace Broadcastin g" (February cover 
story ) was a well -written summ ary of 
where we are and a preview of things to 
come . As with a recent BYTE cover that 
asserted "The PC ls Dead" (October '95) , 
r found the ti tle premature and obviously 
exaggerated. The content of the article , 
however, is so good that l ' m routing it to 
all my coworkers as an introduction and 
preview of Internet capabilities. 

Christopher Hill 
Hu 111ingron Beach, CA 

"Toss Your TV : How the Interne t Will 
Replace Broadcasting" was an interesting 
article. However, asynchronous transfer 
mode (ATM) is a switching, or more of a 
"stati sti cal mux," technology; it does not 
increase the inherent in fo rmation-carry
ing capac ity of a medium . One canno t 
compare it with Tl or asy m
metric di gital subscriber line 
(ADSL) or symmetric di gital 
subscriber line (SDSL), which 
are basically transpo11 systems. 
For example, a T 1 ljne can car
ry 1.544 Mbps bidirectionally, 
and ADSL does 6 Mbps down
stream and as mu ch as 640 
Kbps bidirectionally. The same 
Tl or ADSL transport system 
can have an A TM layer em
bedded in it, but A TM cannot enable a 12
Mbps transmission in a system that is in
herentl y limited to 6 Mbps. 

S. K. Das 
Bell Labs, Whippany, NJ 

skd@harpo. wh.au.co111 

Thanks fo r pointing that out. The article 
did not make it clear thcll ATM is in fact 
defined as part of the Broadband !SDN 
( BISDN) standard. 

- Edmund X. DeJesus, senior editor 

Thanks aMillion 

Congratul ati ons on the consistent excel
lence of BYTE magazine . Your fea ture 
articles have enough de pth to keep me 
ahead of my programming competitors, 
and your comparati ve analyses often give 
me enough info rm ation to make a pur
chase dec is ion . I also apprec ia te th e 
breadth of the magazine' s coverage, which 
enhances my abiljty to discuss options with 
customers. I once enthusiastically endorsed 

BYTE to my co ll eagues ; I now consider 
my subscription a competitive advantage. 

Stephen Rooney 
Dallas, TX 

One Pippin to Go 

Who needs Apple' s Pippin? My school li
brary needs it. We are looking for a brows
er-onl y mach ine and Pippin sounds li ke 
the answer to our prayers. 1look fo rward to 
working with one. 

Georgeann Kepchar 
Technical coordinator, John B11rro11ghs School, 

Sr. Lo11is, MO 
gkepcha r@jb1vorld.jbs.sr-lo11 is. n10.11s 

The Linux Phenomenon 

BYTE captured the Linu x phenomenon in 
"Linu x Matters" (February); as one of the 

rabid fans to whom you allude, r 
applaud . However, if you pl an 
to use Linu x and want to take 
ad vantage of th e expe ns ive 
video card you pa id fo r when 
yo u bo ug ht yo ur co mpute r , 
you' ll abso lute ly have to buy a 
commercial X server. The article 
a lso doesn ' t make it c lear 
enough that there are errors in 
the compatibility li sts. I love my 
Linux box, but fo r three weeks 1 

went th rough a he lli sh orgy of stack traces 
and expensive trips to the computer store 
before I could get it to work. lf you want to 
run Linu x, find someo ne who run s it on a 
platform you Like and use exactly the same 
components they do; it will save you a lot 
of time and money. 

Geoff Smith 
gs111i1h@londo.cal1ech. ed11 

Last year I o rd e red Red Hat as we ll as 
Slackware Linu x. I tried for weeks to get 
something to work . Your statement that it 
is easier to change hardware than to con
fig ure the software to get " nonstandard" 
configurations to run does not alert poten
ti al users sufficiently. 

Mel Hamilton 
us06783 ! @whw.r.111111111. co111 

I use many OSes for di fferent purposes. 
Often it ' s not the technical aspects but the 
human o ne s th at make an OS a good 
choice fo r a particular person. On the oth
er hand , Linux is wonderful fo r us geeks: 
Whil e th e maj o r pl aye rs prea nn oun ce 

goodies to such an extent that the result is 
always di sappointing, Linux always ex
ceeds my technical ex pectations. Where 
else can you find an OS that comes with 
server software for NetWare 3.x, a Win
dows for Workgroups-style NetBIOS, and 
Network File System, that can all run con
currently, and fo r free? 

Paul Fremantle 
Reading, U.K. 

pau /@zsassoc.co. uk 

And What About FreeBSD? 
In "Not Ju st Another Free Unix" (Decem
ber ' 95), you mention that motherboards 
with " in ferior cache design or broken DMA 
invalidation logic do exi st in . . . large num
bers." Now you' ve got me wonied. While 
l' m not yet in the market fo r a Unjx box, I 
am curi ous how I should go about miling 
sure the custom system my local computer 
shop builds fo r me indeed has a superior 
cache and robust OMA validation . 

Philip Courier 
!00 !45.2002 @comp11serve.co111 

One way to attack the problem is to use 
only equipm.ent that you 've gotten good 
reports on. AnoLher approach, given a 
no-name motherboard or system that 
you 'd like to certify, is to load FreeBSD 
with all the sources and do a make 
wor l d at the top of the source lree 
(lusrlsrc). This will recompile every 
component of the system, excluding the 
kernel, and is probably one of the most 
exhausti ve 1es1.1· of components. If your 
system can make it through at leas/ two 
make wor l ds (jive ro 14 hours each, de
pending on rhe speed of the hardware), 
you probably have a winner. It 's a real 
problem that most shops test their sys
tems only with DOS and Windows; nei
ther pushes hardware to !he limits of its 
specifications. -Jordan Hubbard 

Banking on ISDN 

In "ISON: Give Up and Go?" (February), 
you insinuate that ISON is dead because 
ADSL and Dig ital Simultaneous Voice 

We want to hear from you. Address correspon
dence ro Lerrers Edi1or, BYTE, One Phoenix 
Mill La11 e, Pe1erborough, NH 03458; or you 
can send E-mail ro edirors@bix.com. Lerrers 
may /Je edited. 
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and Data (DSVD) are going to take its 

place. While ADSL works well under cer

tain conditions, how many telephone sub

scribers meet these restrictions: No fur

ther than 12 ,000 feet from the phone 

company's central office; no load coils; 

no fiber optics? The phone 

companies have been trying for 

10 years to get the copper out 

of the local loop. 


Anyone who has a 28.8-Kbps 
modem can tell you it' s very un
usual to actually connect at 28.8 
Kbps. DSVD works great when 
you can take a 9-Kb channel 
from 28.8 Kb, but if you take it 
from a 19.2-Kb channel, the sys
tem starts crawling. ADSL and 
DSVD may look good on paper, but they 
are the last vestiges of a dying technology. 

Dave Breeding 
bluadept @erols. com 

Our point was not that we 'd all be toss
ing ISDN in.favor ofADSL or DSVD but 
that there are other technologies in the 
works th.at might meet some immediate 
needs. Obviously, ADSL will not be good 
for applications that require two-way 
traffic exchange, and DSVD is also lim
ited. But both might appeal to niche 
markets: ADSLfor video on demand or 
Web browsing, and DSVD for customer 
support. Given the lingering lack of 
ISDN service in many regions-I've 
been waiting for ISDN in my part ofNew 
York City fo r three years-these tech
nologies may be your only choices. 

-Sal Salamone, news editor 

ISO 9000 for Software 

In "How Software Doesn' t Work" (De
cember '95), you make it explicit, for the 
first time, that quality is not reached only 
through techniques or tools. To the two 
quality-management models you mention in 
"Make Quality Job I" I would like to add 
the ISO 9001 standard , which is very im
portant in Europe. Because it implies that a 
coherent company- or unit-wide organiza
tion be set up, many companies now un
derstand that a leader can organize a project 
only by relating to and relying on a global 
organization. The standard was not wtitten 
with softwru·e in mind; it is technology- and 
domain-independent, but it is applicable to 
complex softwru·e development. 

Francois Tarpin 
Paris, France 

/01472.33J@compuserve.com 
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It's Slow in Reverse 
I enjoyed "Damn Lies" (Network Project, 
February) . It has helped me provide my 
boss with the server usage statistic s he 
needs. I am running wwwstat on my serv
er logs (output from Netscape Communi

cations Server). I have config
ured the server not to convert 
IP addresses to Domain Nam
ing System (DNS) names. I also 
have incorporated your "reverse 
DNS lookup" Perl script into 
wwwstat. I bega n running 
wwwstat almost four days ago 
and it has yet to complete all the 
reverse DNS lookups. 

Scott Figgins 
Webnwster, BPE, Inc. 

http://www.bpe.co111 
.figg i11s@d11ai. co111 

Those reverse lookups do take forever. 
As we mentioned in the article, the plain 
vanilla wwwstat does not seem to cache 
the lookups. The modified version we use 
(from Process Software, www.process 
.com) does cache them. per run of www
stat. However, we've now had to modify 
that version of wwwstat.plfurther in or

der to store the lookup results across 
runs of wwwstat. 

-Jon Udell, executive editor 

FIXES 

Due to an editing error in "SuperCow on 
the Beach" (Pournelle, February, page 
190), we managed to say "Travan car
tridges are physically smaller than DAT 
or 8-mm but have more storage .... " We 
meant to say "Travan cartridges are larger 
and provide less storage than DAT or 8
mm, which is why they ' re cheaper .. . . " 

In our February Lab Report on graphics 
adapters, we reported an inco1Tect toll-free 
telephone number for Elsa, Inc. The correct 
number is (800) 272-3572. The company 
name is Elsa, Inc., not El sa America. 

The screen shot on page 86 of "Dial 1
800-lnternet" (February) is incorrectly 
identifi ed as Inte rn et Telephone Co .' s 
WebPhone. The screen is from a Quarter
deck product that, at press time, was also 
known as WebPhone but has since been 
renamed WebTalk. 

_?:'.'.-"·: . COMING UP IN JUNE 

•COVER STORY: YOUR MONEY IN CYBERSPACE 
With stories of breached firewalls and cracked encryption schemes increas ing dai ly, 
can you trust your money to the Net? Maybe you already do. Here ' s how electronic 
commerce works on the Internet, how electronic cash is going to work, and how to 
mint your own. 

•OPENING CORPORATE DATA TO WEB BROWSERS 
BYTE examines the new tools and technologies that are being developed to open up 
mainframe and AS/400 databases to Web browsers. 

•DATA STORAGE: STATE OF THE ART 
BYTE takes a State of the Art look at the hard disk technologies that determine capac
ity, density, speed, accuracy, and power consumption; the uses and requirements
hardware and software- of recordable CD-ROM; and what' s new in solid-state stor
age, including smart cards and flash memory. 

• THE TOP CLUSTERING TECHNOLOGIES 
Sometimes one system isn't enough. For the ultimate in data redundancy and perfor
mance, clusters of systems offer the answer. We describe top clustering technologies 
so you can decide which is right for you. 

• 	3 -D WARS 
OpenGL, Direct3D, and QuickTime 3D all want your 3-D applications business. Get 
the inside technical information you need to choose your 3-D platform. 

• 	CLIENT/SERVER DEVELOPMENT TOOLS 
BYTE exposes the strengths and weaknesses of Delphi 2.0, Visual Basic 4.0, Power
Builder 4.0, and SQL Windows 5. 

•EVALUATIONS AND REVIEWS 
NEC' s MultiSync LCD 300 brings fl at-panel , active-matrix display to the desktop. In 
the Lab Report, we rate color ink-jet printers wi th fast, high-resolution output. And we 
test Microsoft Exchange Server, the next step in Microsoft' s push to standardize 
E-mail and workgroup applications and challenge Lotus Notes. 

www.process
http://www.bpe.co111
mailto:01472.33J@compuserve.com


·Reqw es DDC compauble WJeo card 

To say that \!iewSonic's 
new PT810 SonicTron'" 21" 

(19.5"viewable) monitor bas 
a great 
picture 
hardly 
does it 
justice. 
Actually, it 's 
heller tban great. Even the 
most particular CAD/CAMI 
CAE use1s and desktop 
publisbe1s are staring in 
wide-eyed amazement. 

Ou r engineers went back to 
the drawing boards to create 
a monitor that delivm- higb 
contrast images witb clarity 
and chromatic colorfar 
more intense than anything 
close to its price range. 

"It's as easy to adjust 
as it is to look at." 

On.View'" screen controls 
let you easi(11·make 
adjustments right on tbe 
screen, no guesswork. 

!/you 've got a question, 
just call and one ofour 
engineers will answer ii. 
Other SonicTron pluses 
include P{ug & PCay .f-' * 
forautomatic configuration 
of tbe graphics controller 
and botb PC and MAC® 
compatibility. 

Call (800) 888-8583 for a 
dealer where you can see for 
yourself. it'll blow your mind. 

Viewsonic® 
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The Best Products for 
Internet Graphics and Publishing! 

The 32-bit Database Publisher for The Internet! 
- Publish data directly to the Internet 
- Create up-to-date online stock reports, 

catalogs, phone lists and much more 
- Format and publish information quickly 

and easily 
- No HTML knowledge required 

Over 7,soo Internet-ready Clipart Images! 
- Over 7,500 Internet-ready images in Glf or 

JPEG formats 
Visual file manager makes it easy to preview, 
organize and access all of your images G» 

- full-color reference manual included ' ' ' ' 
for Windows®3. tx - Runs on Windows®95 

and Windows NT™ 

The easiest way to surf 
and gather information 

........_._,_t ~ on the Internet 
Powerful and flexible vector 

- 8 powerful utilities and bitmap illustration 
· S> Over 400.000 Internet site - Ultra-fast redraw 

directory listings - Drag and drop fonts , clipart. 
S> Home Page Author, I]](ll~~ textures and more! 

Personal Stock Ticker, 
and Windows• s.11 Corel fTP and more! 
For Windows•95, Windows NT.. 

~ 
From themakers ~~~ 

·ll of CorelDRAW.1" TigerDirectCorel, CoralWEB.DATA, CoralWEB.GALLERY, 
CorelXARA, and Corel Internet Mania are 
ei thertrademalilsor registcredtrademarksaf ~ 

Enter the Corel $3,000,000 World Design Contest! Carel Corporation in Canada, theUnited States " 
(September'95toJuty '96) and/or other countries. Microsoft and 1-800-897-0084 http://www.corel.com 

Toreceivealaxedcopyofthecontestrulesandanentryform,pleaseca!I: Windowsareeitherregisteredtrademarksor 
1·613·728-0826, ext. 3080, Document# 1125. To lea'.'e amessage: trademarks al Microsoll Corporation in the --------------~~ Calf-~?~~,f~~-~~~~de!it~e{;igre ! 

1-613-728-0826, ext. 81609. To send afax: 1-613-728-2891. United States and/or other countries. "USS plus applicable taxes. Document # 1109 
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PC TRENDS 

New PCs Improve Your Image 

Thanks to new storage options, PCs can now satisfy the voracious memory appetites 

of the latest multimedia, graphics, and document-imaging applications 

JON PEPPER 

P rospecti ve PC buyers can 111111111
look forward to new PCs 

this spring and summer that offer 
a variety of new high-speed pro
cessors, input devices, telephony 
capabilities, and multimedia op
tions. But the bi g news high
lighting this spring' s PC lineup 
is that new input systems and 
storage options make PCs bet
ter platfo rms fo r imag ing ap
plications. These new develop
ments bolster the PC's ability to 
combine photos and other graph
ical images with standard doc
uments and databases. 

Expect the typical low-end, 75-MHz 
Pentium-based system with a I-GB hard 
drive, a quad-speed CD-ROM dri ve, 8 MB 
of RAM, and other features 
to sell for less than $1500. -•• 
Higher-end systems with 
the latest (166-MHz) Pen
tium or equi valent pro
cessor, a x6 or x8 CD
ROM dri ve, telephony options, 
near-line data storage, 
new scanner devices, and 
other features will cost 
$2500 or more. Companies like Acer ((8001 733-2237;

One innovation from fax (4081 922-2953) and others offer 
Hewlett-Packard ((800) PCs with x6 or Y8 CD-ROM drives. 

724-663 1 or (415) 857
1501 ) that enhances the 
imaging capabilities of its The new LS (laser Servo) 120 internal drive packs 
new Pavilion line of con 120 MB of storage into a 3~inch-format medium. 

Get it first in the Deskpro 5133 and 5166 LS PCs orsumer PCs is the Photo
as a separate $210 option from Compaq. Other

Drive, a miniscanner that vendors will offer LS drives this summer. 
fits into a PC's drive bay. •iiiliililillllll 

The 400-dot-per-inch Photo
Drive will accept 5- by 7-inch 
or smaller photos. For storing 
images, HP will include the 
Iomega Zip drive. 

New systems from Compaq 
((8 00) 345 - 15 18; fax (7 13) 
51 4-4583) also include an ar
ray of innovative storage and 
input opti ons. Th e new LS 
(Laser Servo) 120 dri ve, which 
will also be avail able in other 
vendors' PCs, looks almost 
identi cal to a normal 1.44-MB 
di sk but stores up to 120 MB. 
Unli ke the Iomega Zip dri ve 
( 100 MB) and the Syqu est 
EZ 135 dri ve (135 MB), the LS 
120 also reads and writes 720
KB and l.44-MB di sks. The 
special LS 120 di sks will cost 
about $ 15 each. 

Another new storage option 
in Co mpaq PCs is the PD 
(PowerD rive)-CD dri ve. (For 
more info rmati on on the PD
CD dri ve and other remov
able-media mass-storage op

tions, see " 16 Drives for 
Fast Data Backup" 
on page 142.) 

A di f ferent take 
on PCs comes from 
Gateway ((800) 846
2000; fax (605) 232
2023). Its 120-MHz 
Pe ntium-b a sed 
Destinati on is de
signed to repl ace 
your TV. 

Sl ated to shi p 
this spring for less 
than $4000 , th e 
Gateway Destina
tion comes with a 
large 3 1-inch 

monitor. The sys tem also 
comes equipped with 16 
MB of RAM , a x6 CD
ROM dri ve , a 28 .8-Kbps 
modem, a wireless radio
frequ ency key board and 
pointin g dev ice , an inte
grated TV tuner, integrat
ed stereo speakers, and sev
eral additional features . 

The industry continues 
to eva luate how so-call ed 
Web PCs costing $500 or 
less will fit into the overall 
computing scenari o. How
ever, people willing to pay 
a littl e more money wil l 
find a wealth of new op

· tions at pri ces simil ar to 
those of last year' s models. 
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INTERNET DEVELOPMENT 

Inside the Ultimate Web Site 

Rick Smolan's ambitious 24 Hours in Cyberspace project revealed the technical and creative difficulties 

of large-scale publishing on the Internet's World Wide Web 

TOM R. HALFHILL 

F 
or 24 hours, it was the world ' s biggest Web site and the 
most elaborate journalistic experiment in history. It was 
also a revealing proving ground for new technology-the 

same technology that fo rward-l ooking content prov iders and 
businesses will have to master before large-scale publishing and 
commerce on the Internet become a reality. 

The 24 Hours in Cyberspace project began as another install
ment in a series of photodocumentaries 
masterminded by Rick Smolan, a former 
National Geographic photographer. This 
time, Smolan tried to document how peo
ple arou nd the world are using computer 
technology, especially the Internet and the 
Web. He also decided to publish some of 
the stories on the Web the same day, to 
be followed later by his usual cof
fee-table book and CD-ROM . 

What began as an interesting 
journalistic project soon mush
roomed into a massive techni
cal challenge. Smolan had to 
build the biggest (in terms of 
installation size) Web site ever 
contemplated, staff it w ith 
ski ll ed personnel , find soft
ware that could generate at
tractive Web pages in minutes, 
and keep the whole thing run
ning for 24 hours with no Professional photographers took photos 
downtime. To raise the stakes in the field using Kodak digital and nor

sti ll further, the project itself mal cameras and prepared them with 
Adobe Photoshop. Many photographersbecame a media event. uploaded images over regular telephone

Not everything went accord lines from their NEC portable computers 
ing to plan. The project was to mission control. 

almost torpedoed by technical 
problems, including a myste
rious memory leak that caused 
the database server to lose 175 
MB of RAM per hour. How
ever, Smolan ' s all-star team of 
technical wizards managed to 
keep the Web site alive, and it 
recorded more than 4 million 
hits that day. (Netscape's home 
page can record up to 10 times 
that number on a busy day, but 
the 4-million count is never
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theless impressive.) More imp011ant, Cyber24 previewed what any 
business will face if it tackJes Web publishing on a similar scale. 

The project's sponsors (nearly 50 companies, led by Adobe, 
Kodak, and Sun Microsystems) lent hardware and software worth 
more than $5 million, plus some of their best experts. Smolan also 
hired a few technical gurus of his own. Last November, about 
three months before the February 8 event date, they started build

ing their 6000-square-foot "mission control" 
in San Francisco. 

From the beginning, it was an invent-as
you-go project. For instance, most Web sites 
fo llow a tradit ional publishing model in 
which someone creates Hypertext Markup 
Language (HTML) pages off-line and posts 
them on a server for browsing by users. But 

24 Hours in Cyberspace Mission-Control Network Configuration 

MFS 10-Mbps Firewall 
ATM circuits 

MFSPOTS 

lines 


Professional 

photographer 


, • : . , line• """'" 

Staging 
server 



A Mann of Vision 
MIT student uses webcam 

to draw attention to privacy issues 


"He'll ,no donbt remain the 
m0&fr.11oticed gny 111 M11111acl111aetta." 

W
earing a pair of video cameras on his head, 
Massachuseus Institule of Technology 
graduato student Stove Mann goes about his 
daily business of classes and running 

ordinary errands. Steve's ~v ireless vearable webcam~ 
acts as a visual ftlter, as he sees his vorld on a video 
screen shield ac ross his eyes. Anyone can be a voyew· 
in Mann's vorld, as his cams imtantly trammit images 
to his World Wide We b h<>IM page 
hU :11'1'1v-vhito media mil.edul-stovelnetcam.html) 

Cyber24's pennanent Web site was scheduled to go on-line in March at 
http://www.cyber24.com. 

the Cyber24 site had to do much more. It accepted raw input in the 
form of ASCII text, scanned photographs, and digiti zed audi o; 
provided about 80 writers, photo editors, and sound technicians 
with the tools to rapidly shape that material into HTML pages; and 
staged the fini shed pages on a network of 14 mjrrored Web serv
ers in the U.S ., bridged to five more miITors throughout the world. 
(For a look at how the informati on flo wed, visit the 24 Hours in 
Cyberspace site at http ://www.cyber24.com.) 

The torrent of incomjng data came not onl y from the I 50 pro
fess ional photographers diat Smolan deployed from dle Arctic Cir
cle to South Africa, but also from everyday users who uploaded 
submissions. More than I 000 photographers in 27 countries shot 
6000 rolls of film and hundreds of di g ita l images . Everything 
had to be archived for later use in the book and CD-ROM. 

Nobody knew how much capac ity or bandwidth they'd need, 

Six story pods 
and one TOC pod 

E-mail 
server 

System administrators monitor 
the network and keep it secure 
using UltraSparc workstations. 

so they prepared for the worst. MFS Communications hooked 
the Cyber24 site directly into its prime Internet hubs on the At
lanti c and Pacific coasts. These hubs, known as Metro Area Ex
change (MAE) East and MAE West, are the gateways to a high
speed fiber-optic backbone that uses asynchronous transfer mode 
(ATM) and synchronous optical network (SONET). DS-3 and Tl 
lines connected project servers to the hubs. 

At nuss ion control , the high-speed lines from MAE West were 
funn e led through a NetEdge ATM bridge and a Cisco 7000 
router. Sun ' s Firewa ll -I security so ftware guarded against in
truders. Behind this wal l, techn icians assembled four Fast Ether
net ( I OOBase-T) LANs, plus a Med iaNet Fiber Distributed Data 
Interface (FDDI) rin g. 

Sun lent 60 of its latest UltraSparc workstations, two SS- I 000 
database servers (each wid1 eight CPUs, I GB of RAM, and an 84
GB RAID-5 di sk array), and three Netra servers for FTP and 
E-mail. NEC Electronics lent 25 PowerMate PCs with JOO-MHz 
Pentiums. There were also some Mac clones from Power Com
puting, mostly in the audio-process ing studio. The latter systems 
had FDDI cards from Soni c Solutions and Telos Zephyr ISON 
boxes. Collecti vely, the Cyber24 site had 11 ,000 MB of RAM and 
300 GB of mass sto rage. 

The project leaders made some surpri sing software choices. The 
story editors created all their Web pages with an automated lay 
out too l from NetObjects (Redwood City, CA). NetObjects is a 
tiny start-up company, and its prototype layout too l is so new it 
doesn' t even have a name. Yet the editors successfu lly created 63 
multi page stori es without writing any HTML code. 

For their database software, the project leaders bypassed the 
more obvious cho ices in favor of Illustra, a relat ively new rela
tional DBMS from lllustra Informati on Technologies (Oakland , 
CA). lllustra is partic ul arly good at handling mu ltimedi a data 
types, and the Cyber24 project generated many g igabytes of 
di g iti zed photos, audi o c li ps, and text. Adobe Photoshop was 
the log ical choice fo r picture editing. The Cyber24 team sprang 
another surpri se by tying all this software together with a custom 
front end that was based on temp lates di splayed by Netscape 
Navigator. In other words, they pushed the underlying OSes so 
fa r into the background that they were virtually transparent to 
the editors. 

" We have Mac bigots, Windows bigots, Sun bigots, and type
writer bigots," explained William J. Ray, Illustra 's director of 
market development. "They don ' t have time to worry about what 
the ri ght mouse button does on thi s computer or what the left 
button does on that computer. They can just sit and start workjng." 

Amazin g ly, when the big day arri ved, everything worked. 
Well , almost. The technicians never d id trace the source of that 
175-MB-per-hour memory leak. The network slowed to a crawl 
when the server dwindled to about 300 MB of RAM . However, 
they recovered the memory by rebooting the server every four 
hours, a solution good enough for a short-term project. 

When it was over, they began tearing dow n what they had la
bored three months to build . It may be years before anyone con
structs another Web site on thi s scale, but when they do, they ' d 
be wise to hire some Cyber24 veterans as consultants. A cen
tury ago . the modern mass media was born when newspapers 
advanced from hand-set type and sing le-sheet platen presses to 
Linotype machines and hi gh-speed rotary presses . In the near 
future, the on-line mass med ia wi ll advance from hand-coded 
HTML pages and mmowband modems to automated layout soft
ware and broadband networks. Some of that new technology will 
trace its ancestry back to 24 Hours in Cyberspace. 
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The Millennia TransPort™ 


Finally, a multimedia 
notebook powerful enough 
to replace your desktop. 

PC World reports in its March 1996 issue that 
".. .this Pentium 120 ran the 
new PC WorldBench tests 
faster than any other note

book we've measured... " The 

April 1996 Windows 

Sources says, "The 

Millennia TransPort, a 
bench-burner of a note
book... delivered the highest 
Winstone 96 score we've ever 
seen on a notebook: 53.3." -
Feature for feature this notebook 

gives you everything you need-

whether you're working on the road or at your desk. 

According to PC World, "If you have a 75, 90, or lOOMHz 

Pentium PC on your desk, it will fairly crawl compared to 

Micron's Millennia TransPort." 

-PC World, March 1996 

Micron Millennia TransPort P133 
•Intel 133MHz Pentium processor 
• 11 .3" active matrix color display, 800 x 600 
• 32MB EDD memory (48MB max.) 
• 1.2GB removable hard drive 
•2nd intelligent modular lithium-ion battery 
•Motorola® Montana 28.8 fax/modem 

$5,799 Business lease $182/month 

•Intel 133MHz Pentium processor 
• 11.3" active matrix color display, 800 x 600 
• 16MB EDD memory (48MB ma x. ) 
• 1.2GB removable hard drive 
•2nd intelligent modular lithium-ion battery 
$4,899 Business lease $167/month 

t 6.9 lbs. includ es 3.5" fl oppy and one battery. 

Specifications 
Common Features 
• 133MHz Mobile Intel Pentium® processor 
• Intel 430MX PClset 
• 256KB L2 pipelined burst cache 
•EDD memory (48MB ma x. ) 
• 4X modular CD-ROM drive 
• 11 .3" SVGA color 

display, 800 x 600 
• PCI graphics accelerator, 

1MB RAM 
• Pick-a-Point™dual pointing 

devices integrate both pointing 
stick and touchpad I

•Removable EIDE hard drive (1.2GB max.) 
• 3.5" modular floppy drive 
•Intelligent modular lithium-ion battery 
•Sound Blaster™16-bit stereo sound 
• Built-in stereo speakers and microphone 
• 2Type II or one Type Ill PCMCIA slots 
• S-Video and NTSC video-outputs 
•Headphone, microphone and line-in jacks 
• 2 infrared ports, one front, one back 
• Parallel, serial, VGA and 2 PS/2 ports 
•Dimensions: 11.7" x 9.4" x 2.0", Weight 6.9 lbs.t 
•Nylon carrying case 
•Microsoft® Windows®95 CD & MS Plus! CD 
•Microsoft Office Pro 95 and Bookshelf 95 CDs 
• 5-year/3-year Micron Power'M warranty* 

• 5-year limited warranty on microprocessor and main memory 
• 3-year limited pans-only system warranty 
• I-year optional on-site serv ice agreemem included 
• 30 days of free Micron-supplied software support 
• 30-day money-back policy 
• 24-hour techn ical support 

All sales are subject to Micron's standard limited warranties and terms and conditionsof sale. Copies of the 
limited warranties may be obtained by calling Micron. 

800-250-5807 

http:/ /www.mei.micron.com 

900 E. Karcher Road, Nampa, ID 83687 
Mon-Fri 6am-10pm Sat 7am-Spm (MT) • 24-hour techn ical support 
208-893-3434 • Fax 208-893-3424 • Purchase Order Fax 208-893-8992 

C 1996 Micron Electronics, Inc. All rights reserved. All prices and specificalions subject to change without notice. 
Micron Electronics, 1nc. is not responsible for omissions and.for errors in typography or photography. Micron Power is a 
service mark; Millennia TransPort, Pick·a-Point, MicronDock, MicronExec and FlexOpt are lrademarks of Micron 
Electronics Inc., Intel, Intel Inside and Pentium are regislc red trademarks of the Intel Corporation. Microsoft is a regls· 
tered trademark and Windows 95 and the Windows logos are trademarks of Microsolt Corporation. All other company 
trademarks are trade names of each respective company. Prices do not include shipping and handling. 30-day money· 
back policy does no! include return lreighl and original shipping/handling charges. applies only to Micron brand prod· 
ucts and begins from date of shipment. All returns require AMA numbers and must be shipped in the original condition 
prepaid and insured. Lease prices based on 36-month lease. TANS-BYTE-9605 

http:www.mei.micron.com


Spec it out! 

133MHz Intel 
Mobile Pentium'" 
Processor combined 
w ith 256KB of 
pipelined burst 
cache and 16MB of 
EDO memory pro
vide the screaming 
performance you've 
come to expect from 
Micron. 

Two PCMCIA 
Slots hold either 
two Type II or one 
Type III device. 
Handles a w ide 
variety of commu
nications and stor

age options. 

4X Modular 
CD-ROM 
provides fas t 
access to a 
whole new 
world of infor
mation. 

Modular Bay #2: 

Intelligent 
li thium-ion battery 

or 

4X CD-ROM drive 

or 

2nd 1.2GB hard drive 

or 

3.5" floppy d isc drive 

11.3" Active Matrix PCI Graphics Dual Infrared Ports 
Display shows you Accelerator p rovides p rovide convenient 
the big picture in blazing graphic perfor IRDA-compliant 
viv id 800 x 600 eye ma nce w ith VGA, w ireless connection 
popping color. S-Video, and NTSC in front or in back. 

SoundBlaster"' 16 
Sound delivers 16
bi t s tereo sound to 
two integrated 
stereo speakers for 
the complete multi
med ia experience. 

Removable 1.2GB 
Drive gives you 
vast amounts of 
storage and allows 
you to upgrade to 
a larger hard drive 
in the future. 

Lithium-ion Battery 
Intelligent modula r 
lithium-ion batteries 

Dual Pointing Devices give you the power to 
The Pick-a-Poi.ntrn complete the job. Add a 
offers two po in ting second modular battery 
devices; choose either in bay two and double 
the touchpad or the your productivity. 
pointing stick. 

Modular Bay #1: 

In telligent 
lithium-ion battery 

or 

3.5" floppy disc d rive 

Circle 96 on Inquiry Card. 



DATA BACKUP 

On-Line Information Services Deliver 

Disaster Recovery for Small Business 

A new hands-off approach 

to backing up your PC 
promises to make it easier and 
less expensive to safeguard 
your important data, whi le giv
ing new meaning to the term 
on-line storage. Traditional 
backup nomenclature defines 
on-line storage as data that 's 
stored locally, usually on a fast 
hard drive. However, SureFind 
Information (Pittsb urgh , PA , 
(412) 788-2511 or (800) 787
0009), in partnership with 
CompuServe, hopes to popu
larize another type of on-line 
backup in which users auto
matically back up their impor
tant data files to remote e lec
tronic " vaults" over a modem. 

Ed Sarkisian, pres ident of 
SureFind, stresses that the new 
service targets small business
es and home offices that don ' t 
regularly back up critical data 
and want a solution that's easy 
and automatic. " This is not de
signed to back up hundreds of 
megabytes and gigabytes ," 
Sarkisian says. Similar services 
have been avai lable to small
and mid-size LANs for at least 
three years. For example, a na
tional service from Minneapo
lis-based Rimage Televaulting 
backs up NetWare networks 
via 128-Kbps ISON lines and 
analog modems. 

The SureFind/CompuServe 
service was expected to go ac
tive in March at an introduc
tory cost of $19.95 and a $9.95 
monthly fee. Unlike the cur
rent CompuServe service that 
lets you store files , the Sure
Find/CompuServe service in
cludes client software to per
form backups unattended. In 
case of interruption , you can 
resume backing up from the 
point of interruption. 
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ON-LINE-BACKUP PROS AND CONS . 

PROS 

•Easy, automated backup 
• Data compression speeds transmission 
• Data security encrypted by user 
• Reliable off-site storage on optical media 
• Avoids up-front hardware costs 
• Expandable storage 
• Reliable data network 

CONS 

• Possible software bugs 
• Increased monthly cost when you exceed 5-MB limit 
• Limited platform support 
• Possible limited bandwidth of end user 
• Data over three months old stored off-line 
• Limited frequency of backups with basic package 

To use the service, download 
SureFind software from Com
puServe, perform an initial sys
tem backup of up to 100 MB, 
and then set your software to 
automate weekly backups of up 
to 5 MB (data backups over the 
5-MB minimum cost 50 cents 
per megabyte). Backup data is 
stored for three months on 
WORM optical media and then 
stored off- line, only a software
initiated request away. SureFind 
offers new users two recover

ies in the first month to prove 
reliability. In March, SureFind 
was expected to provide a Win
dows 3. 1 client. Windows 95 , 
OS/2, Windows NT, and Unix 
(but not Mac) clients are slated 
for release later this year. 

Another market entry, Xact
Labs (Seattle, WA; http://www 
.xactlabs.com), will offer full 
on-line storage/retrieval at geo
graphi ca lly mirrored sites via 
several major communications 
providers by summer. Michael 

Peterson , president of Strate
gic Research (Santa Barbara, 
CA), a data-storage consultan
cy , says that the primary bene
fit of services like SureFind is 
"hands-off automation that ac
tually gets users to faithfully 
back up their data. " Peterson 
predicts that the annua l U.S. 
revenues for this type of on
line backup service will grow 
from a current $10 million to 
$200 million over the next 
three years. -M. G. Stevens 

WEB-SITE DESIGN 

Complement the Splash, Reinforce the Ad 

D evelopers evaluating the latest tools for 

adding flashy advertising and multime
dia capabilities to their Web sites may want to 
consider this sobering statistic : About 20 per
cent of users surf without graphics. That means 
you may want to complement an ad campa ign 
that incorporates splashy banners with text that 
communi cates your message. 

A recent study made by Jumbo (http://www 
.jumbo.com), a popular Web shareware site, in
dicates that about 20 percent of on- line users 
visited jumbo.com with the graphics capabilities 
of their Web-browser programs disabled. Jum
bo officials reckon the 20 percent figure is con
servative, because many visitors to its site are 
repeat customers who know that jumbo.com 
typically eschews fancy graphics. However, the 
20 percent figure was high enough that Jumbo, 
which accepts advertising, decided to start 
charging its advert isers half price for each ad 

banner page accessed by users with their graph
ics turned off. The company has also made a 
program called GraphicTrak availab le at no 
cost. It tracks the number of no-graphics visitors 
to your site. 

" If you look at a banner with the graph ics on 
versus off, they just aren ' t the same," says Will 
Margiloff, nati onal sa les manager at Jumbo. 
Margiloff says the company decided to lower 
its rates for nongraphical hits because " we're 
already gratefu l to our Web advertisers, and we 
want them to keep advertising. " 

Margiloff says Web designers should be sure 
to remember that a fair percentage of users will 
visit a site with their graphics disabled, espe
cially if they happen to have low-bandwidth 
connections . "Color banners are great, but if 
someone goes in with the graphics off, the mes
sage underneath the banner has to be just as 
compelling." 

http:jumbo.com
http:jumbo.com
http://www
http://www


In April and May, our half day, M ee tin g 

the Internet Challenge forums will show you 

how Powersoft® tools like PowerBuilder® 5.0, 

Optima ++T~ Visual Components"~' media.splash n; 

and Sybase SQL Anywhere rn integrate with the 

Web and allow you to build and deploy the most 

advanced business applications for th e Internet. 

We'll also fill you in on all the latest developments 

in HTML, Java, and other hot topics. 

Planet Powersoft seminars are full day events in 

May and June featur ing keynotes from Powersoft 

Arlan ta Derroir 

Boston H ouston 

Chicago Los Ange les 

C in cinnat i Minneapo li s 

C leve land New Yo rk 

D.C. Phi ladelphia 

Dallas San Jose 

Denver Toronto 

To register: 
call 1-800-395-3525 
fax 1-617-389-1080 

or online at: 
http://www.powersott.com 

and N etscap e executives, breakout sess ions 

demo nstratin g the most advanced tools availabl e 

to des ign, deve lop and deploy applications, and 

partner exhibit s to show you the strength of 

PowerBuilder 5.0, Optima + +, S-Designor, and 

Sybase SQL Anywhere. 

Both seminars are free. Space is limited, so 

regis ter today. Ca ll now to find o ut which 

seminar is in a city near you . 

'ii~

II Powersofte 

© 1996 Sybase, Inc. All ri ghts rese rved. Powersofr and PowerBuilder are registered trademarks of Sybase, Inc. or irs subsidiaries. 

All ocher rrade 111 arks and registered rrade111arks are property ot their respect ive owners. (508) 287- 1500. 
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INTERNET PROGR A MMING 

Java's Busting Out All Over 

A ct ivity surrounding 

Sun Microsystems' 
Jav a programming lan
guage borders on the fre
netic. Java, which resem
bles C++ in syntax, lets a 
developer write programs 
or program applets that can 
execute over the Internet. 
New Java-related projects 
range from efforts to port 
the program to mainframe 
computers to new visual de

Rapid application developmentve I opmen t too ls for Java 
tools have arrived for Java

programmers. General Mag programmers. Rogue Wave Software's 
ic has even introduced a !Factory includes a visual designer and 
Web Toolkit that lets devel a Java code generator. 

opers write active age nts 
that surf the Web, retrieve 
content, and interact with 
Java applets. 

A complete Java port re
quires two things : a Java in
tegrated development environment (TOE) and run-time 
system for the target platform and Java-enabled Web browsers for 
the target platform. However, any computer for which a Java
enabled Web browser is ava il able can interact with a Java applet. 

The reference IDE for Java, Sun's Java Developer' s Kit (JDK), 
is a command-line environment that includes a compiler, a de
bugger, and an applet viewer. The JDK is currently ava il able for 
Solaris, Windows 95 and NT, and the Mac free from http://www 
.javasoft. com/. Another co mmand-lin e development environ
ment for Linux is available from http ://www.blackdown. org/. 
However, developers des iring more than a Spartan command
line environment can also choose from a variety of graphica l 
and rapid application development (RAD) toolkits. 

Symantec (http ://cafe.syman tec.com) has updated its Java 
tools suite beyond the Java version of its C++ 7.2 integrated de
velopment and debugging environment for Windows, which is 
call ed Symantec Cafe, aka Espresso (for more information, see 
"Sy mantec Pours Java into lts Development Environment," 
March BYTE). Symantec's new development environment, called 
Symantec Cafe for Windows, improves upon the original Syman
tec Cafe by adding an integrated, graphi ca l debugger for stand
alone Java appli cati ons or applets th at are embedded in side an 
HTML Web page. Other companies planning to release graphi 
cal Java IDE/RAD environments fo r Windows include Borland, 
whi ch will release its tools, including a graphical debugger, in 
stages throughout the year. Both Borland and Symantec are de
veloping Just-In-Time compilers that turn interpreted Java pro
grams into executables for faster performance. 

Rogue Wave Software's (http ://www.rog uewave.com) JFac
tory brings RAD capabilities, including a visual des igner and a 
Java code generator, to Java. Its Object Manager provides a prop
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erty sheet interface to let you access your application 's prop
erties. Also, AimTech (http://www.aimtech.com), a publisher 

of multimedia authoring software, says it will release a 
visual authoring tool, code-named Cruiser, for 

crea ting Java applets 
without the need for pro
gramming or scripting. 
Cruiser will be available 
in the firs t half o f the 
year for Windows 3 .1 
and Windows 95. 

IDEs for Java are also 
avai lable on platforms 
besides Windows. Natu
ral Intelligence' s (http:// 

:www.natural.com/) Roaster, a Java IDE for 
e Mac, is already available . Metrowerks 

(http://www.metrowerks.com/news/press/ 
'ava.html) says it will release a version of its 
CodeWarrior Gold ($399) IDE this month 

at will include Java and JavaScript devel
opment capabilities. Later on, Metrowerks 
will address Java RAD in a subsequent re
lease of Code Warrior. IBM says it hopes to 

re ease a 11.va evelopment kit for OS/2 and AIX sometime this 
year. A new development environment from SunSoft (http://www 
.sun.com/developer-products), called the Java Workshop, is slat
ed fo r release in the second quarter of this year. The Java Work
shop is ac tuall y hosted in a Java-enabled browser. Thi s Web
centric toolkit lets you develop and test in the same environment. 
The Java Workshop will first ship on Solaris for SPARC- and In
tel-based systems, plus Windows 95 and NT. A version for the 
Mac will fo ll ow. 

In the browser department, Netscape ' s (http ://home.netscape 
.com) Navigator 2.0 is already Java-enabled for the Linux, Solaris, 
SunOS , Iri x, HP-UX, Dig ital Equipment Unix , Windows NT, 
and Windows 95 OSes . Netscape says it will release commercial 
(nonbeta) versions of Navigator 2.0 fo r Windows 3. 1, AlX, and 
the Mac in the second quarter. Sun is also developing a version 
of its Java-enabled browser, HotJ ava, fo r the Power Mac. Spyglass 
has li censed Java for in clusion in a future re lease of Spyglass 
Mosaic, the browser on whi ch Microsoft's Inte rnet Explorer 
is based . 

The variety of hardware that supports Java will increase this 
year. Efforts are under way to port the Java virtual engine to the 
StrongARM processor for personal digital assistants (PDAs) and 
set-top boxes during the first half of this year. Also, get ready for 
Java running on mainframe computers. That's right: IBM (http:// 
www.hursley.ibm.com/javainfo/) says it hopes to port Java to 
the MYS OS for System 390 mainframe computers and OS/400 
for the AS/400 series o f minicomputers. Have more questi ons 
on Java? You can check out Digital Focus's FAQ (Frequentl y 
Asked Questions) site at http://www.digitalfocus.com. 

-Michael Shoffner 

http:http://www.digitalfocus.com
www.hursley.ibm.com/javainfo
http://home.netscape
http://www
http://www.metrowerks.com/news/press
http:www.natural.com
http:http://www.aimtech.com
http:http://www.roguewave.com
http:http://cafe.symantec.com
http:http://www.blackdown.org
http:javasoft.com
http://www
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Windows® 95 andWi'n'dows NTWorkstation 


put the power of a server on your PC. 

New Back-UPS®Pro™ will keep it there... 


SURGEARREST™ & BACK-UPS® & SMART-UPS® & MATRIX-UPS™ & 
PROTECTNET™ BACK-UPS® PRO SMART-UPS® V/S ACCESSORIES 

AC and da taline surge 
suppressors. 

UPS for l'C a11d 
advanced workstations 

Ma11ageablc UPS for 
servers and networks 

Modular UPS for clie11t/ 
server datacenters 

STARTING AT $19 STARTING AT $119 STARTING AT $299 STARTING AT $3499 

Coprngh1 l ~J . APC. Tudcmarks ue 1M prnprrtyof thm o"·ners 

If yo u're abour ro invest in a new 
multi-tasking operating system 

• 
like Wi ndows 95 or Windows NT 
Work station , ex perrs say it may 
be time to in vest in APC 
protectio n. Why? Because bad 
power is the largest single cause of 

data loss, and on a mul ti-tasking system, your 
vulnerabiliry is multip lied. When full protection is as 
affordabl e as a new mouse, it jusr doesn't make 
sense to leave your premium machine unprotected. 

Yott get safe automatic shutdown 
(whether you're there or 11ot), power 
eve11t recordi11g for power quality 
a11alysis, real-time display of UPS status, 
a11d certified Wi11dows 95 Plug & Piny 
compatibility for easy i11stallatio11. 

Protect against the inev itable power hit with 
new Back-UPS Pro, the one and only UPS "Designed 
fo r Windows 95". Automatic Volrage Regulation 
(AVR) provides the edge you need for full protection 
aga inst extended brownouts or overvolrages without 
dra ining the battery, whi le Ce ll Guard'" inrelligenr 
battery management ex tends battery life with fast 
recharge and deep discharge protection. The units 
even include builr-in l OBase-T network cable/phone 
line surge prorec ti on for a bulletproof response to 

anything Mother Na ture or Murphy 's Law may send 
in your direction. Plus they' re even backed by an up 
to $25,000 guara ntee aga inst surge damage to your 
equipment (see dera ils). 

All in all , you can 't make a bad choice when 
you choose the company that prorects more PC's 
than all other UPS vendors combined: APC. 

For 6 minutes of runtime on a typical 486, 
ch oose BU l'ro 280PNI'. For Pentiums or more 

runtime, ch oose the BU l'ro 420PNP or 650/'Nl'. 
Ca ll for a Free demo Disk, 60-page cata log, o r 

visit our l'owe rl'age'" at http:!livww.apcc. com 

® 

AMERICAN POWER CONVERSION 

800-800-4APC 
DeptA2 

401-788-2797 fax I 800-347-FAX X PowerFnx'" 

132 Fairgrounds Rd., WI. Kingston RI 02892 USA 

Circle 65 on Inquiry Card. 

http:http:!livww.apcc.com
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..- EveiythingYou 
Always Wanted 
ToKnowAbou1 

CO-ROMan d More! 

PEAK PERFORMANCE IS 
THE NAME OF THE GAMY 
The name ofthe book to get you there is the 

VTEGuide to 

'!!n~!~d~~~"~~1~~ili~~S 95 
BYTE Guide to Optimizing Windows 95, you're in 

control. Filled with fresh solutions and optimizing 

shortcuts, you'll find slick tips and expert advice on 


·Installing Windows 95 

•The Internet 

·Handling old Windows and DOS applications 

·Networking with Windows 

·Troubleshooting... and much more 

You'll also get the real scoop on hardware issues and 

third-party products. An ideal guide and handy 

reference, you'll turn to the BYTE Guide to 


with Bermant, Menefee,and Heilborn
Optimizing Windows 95 again and again as you $29.95 USA 
power up Windows 95 to your standards. ISBN: 0-07-882120-7 

BYTE Guide to CD-ROM, 
Second Edition 
by Michael Nadeau 
Includes One CD-ROM Disc 
$39.95 USA 
ISBN: 0-07-882104-5 

0SBORNEf4'i~ 	 Available now at your local book and computer stores ~ 
A Division of The 1WcGrnw·HilJ Companii:s 

http://www.osborne.com 	 or call 1-800-822-8158 and use your American Express, 
VISA, Discover, or MasterCard.

lCODE=SF36BYLi 

~uiae to 

Shortcuts and 
Techniques

for Increased 
Productivity 

BYTE Guide to Optimizing Windows 95 
by Lenny Bailes 

I;''J 11 
OpenDoc· 

BYTE Guide to OpenDoc 
by Joshua Susser & 
Andrew MacBride 
$29.95 USA 
ISBN: 0-07-882118-5 

Schildt's Windows 95 
Programming in Cand C++ 
by Herbert Schildt 
$29.95 USA 
ISBN:0-07-882081-2 

Schildt's Advanced Windows 95 
Programming in Cand C++ 
by Herbert Schildt 
$29.95 USA 
ISBN: 0-07-882174-6 

http:http://www.osborne.com
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ALABAMA 
Madison 
Madison Books & 
Computers 
PH:205-772-9250 
FAX: 205-461-8076 

AR IZONA 
Phoenix 
Computer Library 
PH:602-547-0331 

CALIFORNIA 
Berkeley 
Cody's Books Inc. 
PH:800-479-7744 in CA 
PH: 800-995-1180 
Nationally 

Citrus Heights 
Tower Books 
PH: 916-961-7202 

Cupertino 
Computer literacy 
Bookshops 
PH: 408-973-9955 

Davis 
UCD Bookstore 
University of Cal iforn ia 
Davis 
PH: 916-752-2944 

Los Angeles 
ASUCLA Students Store 
PH: 310-206-0763 

Mountain View 
Printer's Inc. 

PH: 415-961-8500 


Palo Alto 
Printer's Inc. 

PH: 415-327-6500 


Stanford Bookstore 
PH:800-673-2348 

Sacramento 
Tower Books 
1600 Broadway 
PH: 916-444-6688 

Son Francisca 
Stacey's Professional 
Bookstore 
PH: 800-926-6511 
EMAIL: staceysbk@aol.com 

Son Luis Obispo 
Earthling Bookshop 
PH:805-543-7951 
FAX: 805-543-8488 

Santo Barbaro 
Chaucer's Bookstore 
PH: 805-563-0010 

UCSB Bookstore 
The University of California 
Sa ntaBarbara 
PH:805-893-2082 

Sunnyvale 
Computer literacy 
Bookshops 
PH: 408-730-9955 

COLORADO 
Boulder 
University Book Center 
CU Bou lder 
PH: 303-492-6411 
FAX:303-492-0421 

Colorado Spnngs 
The Chinook Bookshop 
PH 719-635-11 95 
FAX 719-635-0792 

Denver 
B1bho Tek 
PH 303-534-3460 

Longmont 
United Techbook Co. 
PH: 303-651-3184 
FAX: 303-651-3405 

CON NECTICUT 
New Haven 
Yale Co-Op 
PH:800-Ell-YALE 
FAX: 203-772-3665 

FLORIDA 
Gainesville 
Construction Bookstore 
PH:904-378-9784 
FAX: 904-3 78-2791 

GEORGIA 
Atlanta 
Oxford Bookstore 
PH:404-262-3333 
FAX: 404-364-2729 

HAWA II 
Honolulu 
Universityof Hawaii 
Bookstores 
PH:808-956-4338 
FAX: 808-956-4323 

ILLINOIS 
Naperville 
Books and Bytes 
PH:708-416-0102 
FAX: 708-416-0375 

MARYLAND 
College Park 
Maryla nd Book Exchange 
PH:301 -927-2510 
FAX:301-209-711 8 

Boston 
Charlesbank Bookshops 
PH: 617-236-7442 
FAX: 617-236-7418 

Burlington 
SoftPro Books 
PH:617-273-2919 
FAX: 617-273-2499 
EMA IL:books@ 
softproeast. com 

Cambridge 
Quantum Books 
PH:617-494-5042 
FAX: 617-577-7282 
EMAIL: 
quanbook@world.std.com 

Newton Highlands 
New England Mobile 
Bookfair 
PH: 617-527-5817 
FAX: 617-527-0113 

MICHIGAN 
Kalamazoo 
Western Michigan 
University Bookstore 
Western Michigan 
University 
PH: 616-387-3930 
FA X: 616-387-3941 

MINNESOTA 
Mmneapohs 
University of MN East Bank 
Bookstore 
PH 612-625-3005 
FAX 612-625-1861 

NEW HAMPSHIRE 
Hanover 
Dartmouth Bookstore 
PH: 800-624-8800 (outside 
NH) 
PH:800-675-3616 (in NH) 
FAX: 603-643-5170 

NEW JER SEY 
New Brunswick 
RutgersUniversity 
Bookstore 
PH: 908-246-8448 

NEW MEX ICO 
Albuquerque 
Page One,Inc. 
PH:S05-294-2026 

NEW YORK 
Buffalo 
Vi llage GreenBookstore 
PH: 716-884-1200 
FAX: 716-884-3007 

Huntington 
BooksRevue 
PH: 516-271 -1 442 
FAX:516-271-5890 

New York City 
Benjamin Books 
PH: 212-432-11 03 
FAX: 212-432-1104 

Coliseum Bookstore 
PH: 212-757-8103 
FAX: 212-489-0925 

J & R Computer World 
PH: 212-73 2-8600 

McGraw-Hill Bookstore 
PH:212-S12-4100 
FAX:212-512-4105 

New York University 
Computer Store 
PH:212-998-4591 

Rochester 
Campus Connections (RIT) 
PH:716-475-2504 

Vi llage Green Bookstore 
1954 West Ridge Road 
PH:716-723-1600 
FAX: 716-723-1669 

Village Green Bookstore 
716 Monroe Avenue 
PH: 716-461-S380 
FAX: 716-46 1-9333 

Syracuse 
Syracuse University 
Bookstore 
PH:315-443-1654 

OHIO 
Cleveland 
Business Outreach 
PH: 216-348-1744 
FA X: 216-3 48-0375 

Dayton 
Wilkie's Downtown 
PH: 513-223-2541 
FAX: 513-223-2869 

Fairborn 
Wilkie's Fairborn 
PH: 513-429-1677 

limo 
Readmore 
217Flanders 
PH:419-225-5826 
FAX: 419-225-5537 

Readmore's Hallmark 
3330W. Elm Stree t 
PH: 419-225-5826 

Youngstown 
YoungstownState 
University Bookstore 
PH:216-742-3589 
FAX:216-742-3145 

OREGON 
Beaverton 
Powell 's Bookstore at 
Cascade Plaza 
PH: 503-643-3131 
FAX: 503-641-1554 

Eugene 
Book Mark 
PH:503-484-0512 
FAX: 503-484-3130 

Portland 
Powell's Technical Books 
PH: 503-228-3906 
FAX: 503-228-0S05 

PENNSYLVANIA 
Doylestown 
Vi llage GreenBookstore 
PH: 215-230-7610 
FAX: 215-230-7615 

Erie 
The Erie Book Store 
PH:800-252-3354 
FAX: 814-456-2702 

Philadelphia 
Bookstore of theUniversity 
of Pennsylvania 
PH: 215-898-4900 
FAX: 215-898-6997 

Pittsburgl1 
Book Center 
University of Pimburgh 
PH: 412-648-2321 
FAX: 412-648-1902 

Scranton 
Paperback Booksmith 
PH: 717-346-9162 

RHODE ISLAND 
Providence 
Brown Bookstore 
PH:401-863-3168 
FAX: 401-863-2233 

TEXAS 
Arlington 
Taylor's Tech nical Books 
PH:817-S48-TECH 

Austin 
University Co-Op 
PH: S12-476-7211 

Dallas 
Taylor's Technical Books 
PH: 214-239-TECH 

Houston 
BrownBook Shop 
PH: 713-6S2-3937 
FAX: 713-6S2-1914 

VIRGINIA 
Blacksburg 
University Bookstore, 
Virg inia Tech 
PH: 703-231 -S991 
FA X: 703-231-3410 

Vienna 
Computer literacy 
Bookshops 
PH: 703-734-7771 
EMAIL: 
sales@tc.clbooks.com 

WASHI NGTON 
Bellevue 
University Bookstore 
PH: 206-646-3300 
FAX: 206-646-3340 

Pullman 
StudentsBook Corporation 
PH: 509-332-2537 
FAX: 509-332-8239 

Seattle 
Tower Books 
PH: 206-283-6333 
FAX: 206-28S-2188 

Tocomo 
Tower Books 
PH: 206-473-3362 
FAX: 206-473-9141 

WISCONSIN 
Madison 
University Bookstore 
PH: 608-2S 7-3784 
FAX: 608-257-9479 

Milwaukee 
University of Wisconsin 
Milwaukee 
PH:414-229-4201 
FAX: 414-229-6194 

KEY=SF65BYL 
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DATABASE TRENDS 

Better Replication Coming for Databases 

R eplication technology delivers nu

merous benefi ts, but it 's not a pana
cea for all your di stributed-data needs. By 
distributing data to geographically disparate 
offices, replication can improve application 
performance when a high-bandwidth com
munications link to a central database is 
unavailable or impractical. It also adds fault 
tolerance-users can access data locall y if 
a central server happens to go down. How
ever, some developers say that they want to 
replicate among different database vendors' 
databases.They also want better tools to re
solve conflicts. 

BYTE talked to developers, consultants, 
and vendors to see where the replication 
capabilities of Microsoft' s SQL Server 6.0 
and Access for Win 95 , Oracle' s Oracle?, 
and Lotus Notes release 4 need to improve. 

Access for Win 95 ' s rep lication abili
ties reflect the database's workgroup ori 
entation. Access synchronizes data, plus 
fo rms and reports, and supports one- or 
two-way replication. One-way replication 
adds consistency by permitting changes at 
onl y one end of a pair of databases. Two
way rep li cation is more flexible, since it 
lets databases propagate changes both 
ways during synchronization. 

Developers that we interviewed were 
pleased to find rep li cat ion in a desktop 
database but said that one Access limitation 
is in resolving conflicts when a data record 
has been modified in both the main and 
remote copies of data. If the same row has 

been changed in two replicas , Access's 
default rule is that the database in which 
the row has changed most often wins. De
velopers say they want more sophisticated, 
prebuilt rul es. Other drawbacks are li sted 
in the table below. 

Microsoft's SQL Server 6.0 for Win NT 
is des igned to avoid replication conflicts 
altogether. Microsoft recommends that 
SQL Server developers use one-way repli
cation. Larry Joseph, CEO of Strategic 
Database Systems, uses SQL Server' s one
way replication in a traffic-law-enforce
ment database and decision-support sys
tem. In hi s application, users enter new 
records for traffic tickets, accident reports, 
and other events. At night that data is re
di stributed to site offices. The next day , 
users access the data for decision support 
in read-only mode. 

Support for bidirectional rep lication is 
crucial to other compani es ' appli cations, 
however. For example, Clair Graham, sys
tem engineer for Xtra International (San 
Francisco) , says that hi s Oracle? applica
tions, in which databases in three major 
business offices and numerous area offices 
located aro und the world constantly in
sert , update, and query records , demand 
two-way replication. 

In Xtra's application, which is used to 
manage an international container-leasing 
operation, major offices in the U.S. , Paris, 
and Singapore exchange data through sym
metric (two-way) replication over a WAN. 

Smaller offices exchange data with major 
offices through upclatable snapshots. Gra
ham says bidirect ional replication lets 
branch offices update data loca lly while 
controlling when updates take place to the 
central databases. This helps contain com
munications costs by eliminati ng the need 
fo r an expensive, high-speed link to the 
central server. 

Lotus Notes popularized replication as 
an integral element of its groupware de
sign, and the latest version, release 4, adds 
numerous improvements. Developers we 
interviewed were generall y pleased with 
Notes ' new replication feat ures. 

But one complaint heard universally is 
that repli cating among different vendors' 
databases requires add itional prod ucts, 
such as Praxis' s OmniReplicator (see De
cember 1995 BYTE, page 36). Gary Voth, 
group product manager at Microsoft, says 
the lack of a replicati on-exchange stan
dard simi lar to the ODBC standard for data 
access is partly to blame for this minimal 
multi vendor replication support. 

However, this is beginning to change 
in a new version of SQL Server, slated for 
micl-1996 release. "The first step, in ver
sion 6.5 , is unidirec ti ona l repli cat ion, 
where changes in SQL Server get ro lled 
into DB2, Oracle, and Access," Voth says. 
"We' ll fo llow that version with an update 
at a later elate that adds full bidirectional 
replication with other major systems as 
well." -Rick Dobson 

REPLICATION SNAPSHOT, PRESENT AND FUTURE 
PRODUCT REPLICATION STRENGTHS NEEDS IMPROVEMENT COMMENT 

Microsoft Access 
for Windows 95 
(800) 426·9400; fax (206) 936-7329 

Microsoft SQL Server 

Lotus Notes 
(800) 343-5414; fax (617) 693-3512 

Enterprise Oracle 
(800) 633-0596; fax (415) 506-7200 

Synchronizes forms and reports, plus data, 
across replicas. Permits two-way or one-way 
synchronization. 

Tight integration with NT Server. GUI for en
terprise database management. Replication 
included with base package. 

Notes 4 introduces field-level 
replication . It also removes the limit offive 
coneurrent synchronizations. 

Can replicate with other Oracle databases 
on multiple platforms. Permits two-way or 
one-way synchronization. Ten precoded 
conflict-resolution rules. 

12- or 16-MB RAM requirement may 
require notebook upgrade. Minimal 
prebuilt conflict-resolution rules. 

Supports only one-way replication. No 
support for continuous replication 
among long text and image fields. 

Synchronization-speed enhancement 
(Notes 4 delivers). Fewer replication 
conflicts (Notes 4 delivers). 

Oracle doesn't replicate with other 
vendors' databases. More graphical 
tools needed for conflict resolution. 

Microsoft officials say Access 's repli
cation will be improved in later ver
sions , but declined to offer specifics. 

Version 6.5 adds continuous replica
tion for long text and image fields, plus 
one-way replication with 082, Oracle, 
and Access. 

Lotus says it's too early to comment 
on future replication features in Notes. 

Agraphical module called Replication 
Manager will ship in the spring or early 
summer. 
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CAD software 
that puts time on your side. 


Advanced, time proven 
2D today. The roadmap to 
3D tomorrow. 

For many businesses, 3D is on 
the horizon. For others, it is 
still in question. In either of 
these cases, the best CAD solu
tion is an advanced 2D system 
that also makes the road to 3D 
smooth and easy. 

That's Hewlett-Packard 
PE/MElO, the most advanced 
2D design, drafting and 

documentation software avail
able. As a system, it has been 
rated first for ease-of-use, 
software quality, and as the 
most productive drafting tool.* 

What's more, with MElO, you 
can gradually migrate to 3D 
by installing PE/ME30, a solid 
modeling extension, or move 
to SolidDesigner, HP's premier 
3D CAD software in which 
ME10 is the core docwnenta
tion technology. In short, you 
get the best of both worlds. 

And it's all backed by HP's engi
nee1ing excellence and product 
reliability. With MElO, you get 
all the 2D you need now, and 
when it's time for 3D, the road 
is wide open. 

To discover how MElO can fit 
in your design process, call HP 
at 1-800-637-7740, ext. 1460. 

Ff/OW HEWLETT® 
~~ PACKARD 



OFFICE SUITES 

WordPerfect Losing 

Ground to Microsoft 

W ordPerfect and Per

fectOffice users are 
both relieved and apprehensive 
fo llowing recent changes at 
parent company Novell. With 
Novell ' s announcement that it 
sold its PerfectOffice products 
to Ottawa-based Corel, some 
users said they were confident 
that their favorite word pro
cessor or suite will continue to 
survive and compete with Mi
crosoft and Lotus. But analysts 
say that Corel ' s new suites 
have an uphill battle in com
peting against suites from Mi
crosoft and Lotus. Also, for
mer WordPerfect users say the 
Corel announcement came too 
late-they've already switched. 

In March, Corel announced 
it planned to release 16-bit 
Windows versions of the Corel 
WordPerfect suite and Corel 
Office Professional in April, 
with Windows 95 versions slat
ed to ship in May and June, re
spectively. Corel WordPerfect 
(about $395) will include Word
Perfect 6. 1, Quattro Pro 6.0, 
Envoy, Netscape Navigator, 
Presentations 3.0, CorelFlow, 
Starfish Software ' s Sidekick 
and Dashboard, clip art, fonts , 
and a screen saver. 

Corel Office Professional 
(about $695) will include the 
above programs, plus the Info
Central information manager, 
the Paradox database , and a 
GroupWise client. The Word
Perfect word processor' s new 
features include Internet pub
1 i shing tools that automati
cal ly convert documents to 
Hypertext Markup Language 
(HTML) format, a built-in ad
dress book (shared by other ap
plications in the suite) , and 
highlighting to support docu
ment collaboration. 

Beta testers of the new suite 
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were encouraged. "I think that 

the final product is going to be 

extremely powerful and will 

lead the indus

try in usabili

ty," comments 

Bruce Norton, 

the owner of 

Norton Inno

vation (Lititz, 

PA), a VAR 

and consultan

cy. But other 

users who've 

switched say 

that the Win

dows 95 ver

sion of Word

Perfect arrived 

way too late. 


John Tredennick, a litigation 
partner and CIO at Holland and 
Hart LLP, a Denver-based law 
firm that employs about 600 
people in 10 offices, says the 
company started switching to 
Windows 95 last year and ex
pects to convert completely . 
Tredennick says a number of 
factors convinced the firm to 
switch to Microsoft Office, in
cluding lack of a Mac offering 
from WordPe1fect or Corel and 
the impressive market share 
of Office and its prevailing use 
by the firm's customers. "All 
things being equal, we'd rather 
be in the mainstream than a 
tributary ," says Tredennick. 

Analyst Nicole Miller, with 
International Data (Framing
ham, MA), estimates that Mi
crosoft now has about 86 per
cent of the suite market, and 
while Miller says Corel/Word
Perfect has a good chance of 
gaining the number-two spot 
from Lotus , that is about it. 
Says Miller: "Lotus and Word
Perfect are really quibbling 
over about 15 percent of the 
market." -J.P. 

Write Windows 95 Virtual Device Drivers on Higher Ground 

If any branch of Windows programming might rightly be called rocket 
science, surely virtual-device-driver IV:xDI programming is it. DeMng into 

Microsoft's Windows device 
driver kit (DDKI in any deter
mined fashion should qualify 
you for a programming Purple 
Heart. Moreover, building a VxD 
has required a serious foray 
into low-level assembly Ian-

Notice I said "required." 
Thanks to the people at Vireo 
Software (Acton, MA), you no 
longer have to write your VxD 
in assembly language. With 
vtoolsD, you can use Cor C++. 
Vireo's version of VtoolsD for 
Windows 3.1 first appeared in 

VxDs have in ex· 
tending the core 
features of the 
Windows 95 ker· 
nel, is the version 
of vtoolsD for Win
dows 95. 

VtoolsD for Win· 
dows 95 1$4951 requires either Windows NT or 95. If you're running NT, 
you can only edit and compile the VxD-you can't execute or debug it. 
You'll also need Microsoft Visual CIC++ 2.0 or higher, or Borland 
CIC++ 4.02 or higher. 

The product consists of a suite of tools plus a collection of libraries. 
VtoolsD includes plenty of source code samples to get you started (and 
if you're new at VxD programming, you'll need them). It also comes 
with VxDView, a VxD sniffer that snoops on all the VxDs currently run
ning on your system. (You'd be surprised at how many VxDs are active 
in a Windows 95 system. I counted 71 in mine.) VxDView is handy for 
verifying that your VxD has at least propetiy registered itself with the sys

tem. However, the prow of VtoolsD is the QuickVxD utility, a VxD "skele
ton builder" that generates either C or C++ code (see the screen). 

QuickV:xD lets you select the control messages to which your VxD will 
respond. (Windows 95 sends control messages to VxDs on software 
and hardware events, such as device initialization or application exe
cution.) For the Cversion, each message you select produces an entry 
in a swit ch ( ) statement within a dispatcher function. In the C++ 
framework, QuickVxD creates methods associated with each event. In 
either case, you need only pour code into the empty functions (or meth
ods) that QuickVxD constructs in the emitted source file. This source 
code, plus the libraries you link in, handles all the VxD initialization 
and VxD-to-application interface nastiness that makes this such a black 
art. You can concentrate on what your VxD actually does. 

Vireo Software, (508/ 264-9200, fax (508/ 264-9205; vireo@vireo.com, 
http://world.std.com/- vireol. 

http://world.std.com/-vireol
mailto:vireo@vireo.com


S11re. both the RA ID Array 210 and 230 Subsystems offer hot swappabledrii'es cmd co111pone11ts. hot spc1 redrives cmd 

Storagev(Jk s ~ 
Yes, their moc/11/a r architecture and selectable RAID levels 

allow you the flexibility to grow according to data capr1city and protectio11 11eeds. Tme, the230 won 

Byte's co 11e1ed "Best All Aro11nd Sto rr1ge'· A1va rd. And rorrect-c1 -1111mdo, their exceptional 

momooma™ll'C11Tr111ty. service and price make thesestorage 1111its as affessible as your data. 

WHATEVER IT TAKES SM 8111 j11st beca11se yo11r data ·s ,t/1rnys there, that's 110 1-eruo11 yo11 sho11ld be. Sogo home. Have a life. 

Yo11r data will be there i11 the morning. \Ylaiti11g. Call 7-800-STORWO l? K. Or visit http:l!ivwuutorage.digital.rom. 
Circle 603 on Inquiry Card. 
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BIPOLAR-PROCESSOR TECHNOLOGY 

Watch Out: 500-MHz PowerPCs 
Planned for 1997 

n a bid to create the 
world's fastest micro

processor, a Silicon Val
ley start-up company is 
developing a PowerPC 
chip that combines fast
switching bipolar transis
tors with conventional 
CMOS technology. If the 

BIPOLAR PROS AND CONS 

BIPOLAR ADVANTAGES BIPOLAR DISADVANTAGES 

• Fast switching • Hot operation 
• High clock speeds • High power consumption 

• Lower transistor density 

hybrid CPU lives up to expectations, it si stors (see the fi gure below). The re
could exceed 500 MHz and deliver three maining 60 percent of the circuitry is sta
times the performance of today's fastest 
Pentiums. 

The still-unnamed chip will be the first 
product from Exponential Technology 
(San Jose, CA). Founded in 1993, Expo
nential has a team of engineers and exec
utives who formerly worked at Amdahl , 
Apple, Chips & Technologies, Intel, Mips 
Technologies, Motorola, National Semi
conductor, and Sun Microsystems. Its ini
tial chip design taped out in January, and 
first silicon samples should be available 
for testing this month. If the project con
tinues on schedule, a second-pass design 
will tape out this summer and the chip will 
enter production early next year. 

Exponential is keeping relatively quiet 
about this processor, but the avai lable 
information indicates it will be a radical 
design. Almost all the logic-roughly 40 
percent of the chip's circuitry-consists 
of bipolar transistors, which can switch 
states much faster than regular CMOS tran

tic RAM (SRAM) in the on-board caches. 
The die measures a mere 150 square mil
limeters. 

By modern standards, the chip ' s pri
mary caches are puny: only 2 KB each for 
instructions and data. There' s also a 32
KB secondary cache on-chip. The only 
other processor with a similar cache ar
rangement is Digital Equipment' s Alpha 
21164, which also runs at extremely high 
speeds (up to 400 MHz). However, the 
21164 isn't bipolar. 

Intel 's Pentiums use a BiCMOS pro
cess that combines bipolar and CMOS, 
but In tel uses the bipolar elements spar
ingly. Also, the Pentium's bipolar transis
tors don' t achieve their potential speed be
cause they're added to the primary CMOS 
layers. Exponential, in contrast, is start
ing with a bipolar process and then adding 
the CMOS elements. Another company 
that i s working on thi s technique is Mi
croUnity (Sunnyvale, CA), which is de

veloping a more spe
cialized processor for 
broadband commu
nications (see "Chip 
Fashion," November 
1995 BYTE). 

Exponential 's chip 
will be co mpatible 
with th e PowerPC 
604 and is intended 
for high-end desktop 
systems and servers. 
The PowerPC 620 
from IBM and Mo
torola was supposed 
to fill that role, but 
its performance has 
been disappointing. 

-T.R.H. 

The combination of 
PC and Lotus 1-2-3 
in the palm of your 
hand impressed the 
BYTE editors who 
saw Hewlett Pack
ard's 95LX. By the 

end of 1993, HP held a leading 39 
percent market share of the standard 
hand-held computer segment, selling 
an estimated 97 ,000 
units worldwide. HP 
says that it has sold 
over 500 ,000 95LX, 
100LX, and 200LX 
hand-helds. Also: In 
a virtual roundtable 
discussion (held 
over the electron
ic BYTE Informa
tion Exc hange), 
we wondered if 
telecommuting 
could catch on 
in a big way: It hasn't, yet. 
A U.S. News & World Report survey in 
1995 indicated that of the approxi
mately 25 percent of those surveyed 
who thought they could work full- or 
part-time at home, only 9 percent have 
done so. 

IO 
BYTE published an 
article with tips for 
programmers who 
thought they wanted 

Years Ago to try an increasingly 
in BYTE popular language 

called "C. " An arti
cle on mass storage yielded this in
teresting comment: "The average 
[hard] disk storage capacities could 
soon increase to 30 megabytes or 
more. " Today's PCs often include 2
GB hard drives; Compaq 's new floppy 
disk holds 120 MB. We also looked at 
mouse substitutes that you put on 
the floor and operated with your foot; 
they had Ctrl or Alt keys assigned to 
them. 

We noted that the 
problem of software 
piracy had reached 
near-epidemic levels 
in some places; this 
is a problem that per
sists today. 

Bipolar transistors are inherently faster than CMOS transistors, partly because CMOS 
transistors must swing from their highest voltage to their lowest voltage to change 
states. Bipolar transistors swing between intermediate voltages. However, bipolar 
runs vel}' hot. Exponential's chip may dissipate 40 to 60 W, compared to about 20 W 
for a 400-MHz Alpha 21164. 
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Only NRI Gives You 5Great Ways to 

Make Money in aComputer Career! 


Businesses everywhere promise 0 Networking with 
solid employment prospects for Windows NT 
people wi th the skills to create 

In offices large and small , computer software for a Windows environ
networks have changed the wayment, program multimedia 
people work and communicate.applications, or set up office 
Added Oex ibility and improvednetworking systems. Now, you can productivity, not to mention costprepare for success in today's hottest saving benefits, make networks PC careers with your choice of NRl 's today's hottes t new businessthree innovative new courses ... technology. Now they can be your 
specialt y!

OVisual Programming 
This course enables you to earninc++ 

top dollar setting up network 
Only NRI shows you how to foundations with Windows NT, the 
combine the power of object leading server in terms of power, 
oriented C" with the new freedom usability, and integration. NRI's 
and ease of Windows 95 to crea te comprehensive coursework gives you 
in-demand software for business, the ski lls to install , maintain, 
industry, or personal use. troubleshoot, and adapt the kind of 

Hands-on experience with networks today's businesses need to 
Borland Turbo c· Visual Edition operate effici ently. Plus, you receive 
for Windows allows you to program 8 extra megs of RAM to run Windows 
real-world app lications that rival NT on your new Pentium 100 
software produced by top-paid computer! 
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programs that meet today's competitive 
business needs. 

0 Multimedia Programming 
Pick up any co mputer magazine and 
you'll realize that multimedia is 
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into all yo ur computer applications, I 
ultimately creating the kinds of dynamic Iprograms that will put you at the forefront 
of multimedia technology. I 
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NRI training gives you 

two more ways to 

get money-making 


computer skills 


There's no doubt about it: 
Businesses spend billions of 

even more on PC service 
and support. That means 
big opportunity for computer 

dollars on personal 
computers each year 

pros who can troubleshoot 
today's PCs - people wi th the hands-on training 
it takes to diagnose system failures, replace 
damaged chips, retrieve lost data, or trouble
shoo t fau lty disk drives and circuit boards. 

Now with NRI, you can master the skills you 
need to earn sought-after A+ Certification , the 
mark of a true computer service professional. 

Train with a Pentium 100 system and 
diagnostic hardware and software 

NRl's step-by-step lessons and unique hands-on 
Discovery Learning proj ects show you how to 
localize PC problems, identify fau lty compo
nents, recommend system configurations, and 
replace the damaged parts that cause PC system 
failures - plus much more! 

Best of all , you get hands-on experience with 
a powerful Pentium 100 computer complete with 
8 meg RAM, 1 gigabyte hard drive, Super VGA 
color monitor, 28 ,800 baud fax/modem, 
Netscape NavigatorrM Web browser, Windows 
95 installed, quad-speed CD-ROM drive, and 
professional diagnostics - all included in your 
course. Using Norton Utilities, an invaluable 
diagnostic software package, you get a hands-on 

understanding of the special 
utilities that make 
correcting software and data 
problems easy and . 
profnable - evetythmg 
from hard disk backup 
to data recovery, disk and 
file management, even virus ~~:;;o,.-
and memory loss protec
tion . Bu t that's not all ... 

Rounding out your 
training, you get 
professional trouble
shooting experience 
using your Ultra-X 
R.A.C.E.R. II plug-in diagnostic card and QuickTech
PRO menu-driven software to test the system RAM 
and uncover the problems that can occur with PC 
motherboards and peripheral adapters. 
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By the time you complete your course, you have 
the skills you need to become A+ certified and the 
tools you need to earn top dollar as a PC trouble
shooter. Send for your FREE NRI catalog today! 

A Master Desktop Publishing with 
V PageMaker™ in NRl's all-new course 

Today, businesses everywhere need skilled desktop 
publishers to create eye-catching, results-getting 
publications. And now, NRl's just updated its 
popular desktop publishing course to feature today's 
most sought-after software, Adobe PageMaker 5.0. 

NRl's course moves from the basics of design to 
the mtncac1es of electronic publishing, giving you 
the complete know-how you need to succeed in a 
new career or an exciting home-based business. 

SEND TODAY FOR YOUR FREfNRLCATALOGr-. :·· 
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I 	up and running. Soon you'll learn how to 

NECESSARY alter and add text easily with a Story Editor, 
I use a handy Table Editor organizational 
IF MAILED 

I 	program, exchange information between 

multiple documents, skew text and graphics 
IN THE 

UNITED STATES I in .01° increments, perform color separa
1 tions, simplify your typesetting routines, 

devise printer shortcuts, write your own
I script language, and create custom color 

libraries. · 
Get the skills, the computer, and the 

award-winning software you need to 
become a highly paid desktop publishing 
professional. 

FREE catalog tells more! 
If the card is missing, write to NRI Schools, 
4401 Connecticut Avenue, NW, Washing
ton , DC 20008. Or... 

CALL 1·800-321-4634 
Ext. 1764 

Card 93 

Skilled desktop publishers are in demand 
everywhere - in corporations, universities, 
restaurants, sports faci lities, retail stores, 
community associations ... you name itl 

Pentium 100 computer, 

Windows 95, and 


PageMaker 5.0 included 

You need a top-of-the-line computer system 
to take advantage of ~ 
PageMaker 5.0's "J%,as 
sophisticated fea tures. ~ '¢ 
That's why NRl's new ~ -- ;1 

Desktop Publishing .....~ 1'l 

with PageMaker course 
includes a Pentium 100 
computer with 8 meg 
RAM , 1 gigabyte hard drive, 
Super VGA color monitor with 
1 meg video memoty, 28,800 baud 
fax/modem, Netscape NavigatorrM Web 
browser, and more. Plus you get to know 
Windows 95, the hot new graphical user 
interface that simplifies and speeds 
everything you do at your computer. 

Easy, step-by-s tep lesso ns and hands-on 
projects introduce you to this powerful 
machine, then help you get PageMaker 5.0 



The Art of Software Design 

Bringing Steve Apiki

!IJesigr,t to 


Software 
 S oftware design , as editor and pioneering natural
language researcher Terry Winograd notes, is a 

TERRY 

WI NOGRAD 
 young di scipline. Its guiding principles are still a little 

nebulous. So, Bringing Design to Software is a little neb• I 
r,__, r: ulous, too, the better to capture the freshest ideas from the 

software-design frontier. " ' ' \.- .. ,.. 1 ,.., ' 
- "\ - ' I This brilliant collection of essays , on topics ranging ·~ -,-, : ~ r 

~ "' "'> ,Ir ,.- \ ' 
 from the role of the artist in software design to redesigning '~ps::L -~....... .J 


the Macintosh power switch, never tell s how software 
should be designed . Instead, it takes the designer's view of 

the field itself, stepping back to find the relevant questions and resisting the 
temptation to grope hastily for answers. It 's up to the readers to draw their own 
conclusions. 

Mitch Kapor's "A Software Design Manifesto ," delivered six years ago at 
Esther Dyson 's PC Forum, leads with an enumeration of the difficu lties that 
plague under-designed software and a call for the establishment of a di stinct 
software-design profession . The remaining chapters take off from there, propos
ing new approaches to design , examjning a few design successes, and further il 
luminating the context of the design problem. 

"Action-Centered Design," in which former ACM president Peter Denning and 
developer Pamela Dargan argue that traditional business-process reengineering 
must be refocused on user actions and user satisfaction, is typical of the new
approach category. ( It also contains a telling passage that, in summarizing the 
experiences of the designers of products like Quicken and the Macintosh user 
interface, points out that none of the designers paid much attention to standard soft
ware-engineering methodology.) 

"Organizations for User-Centered Design" uses lessons learned at Intuit to 
suggest methods for better user contribution to design. In " The Consumer Spec
trum," a chapter that helps establish the context of the design problem, Paul Saf
fo (of the Institute for the Future) proposes a model for defining consumer concerns. 

Each of the 14 chapters is fo ll owed by a lighter profile section in wh ich the 
authors illustrate the subject, usually with a famibar industry example. For instance, 
an interview with David Liddle, a Xerox Palo Alto Research Center (PARC) alum
nus, is followed up with a description of the now-rustoric Xerox Star; a comparison 
of corporate prototyping cu ltures is nicely reflected in its profile section, a com
pari son of HyperCard, Director, and Visual Basic. Although each chapter is ob
viously written to stand on its own, little pointers to appropriate sections in oth
er chapters help to weave a thread throughout the book. 

The topics are diverse, but three strong themes lurk behind almost every para
graph. First: Software design , like all design, is best when it' s iterative. Second, 
the software designer must always start from the user' s perspective. Last, and also 
least, the best analogy for the relationship of software design to the current prac
tice of software development is that of architecture to engineering. The architecture 
analogy gets a little tiring, but it serves to nllil down the designer' s part in the soft
ware development process. 

This is a book about design first, and software a distant second. For those in
volved in creating software, almost all of whom approach 
the subject of software design from the other end, tills col- BRINGING DESIGN 
\ection of new ideas provides a refreshing, and necessary , TO SOFTWARE 

Teny Winograd, ed.perspective. • 
ACM Press Books 
ISBN 0-201-85491-0Sieve Apiki is a professional programmer and a BYTE con

sulting editor. You can con1act him by sending E-mail to $29 

apiki@bix.com. 

ILEFT MY HEART 

IN SAN FRANCISCO 


FROMMER'S INTERACTIVE TRAVEL GUIDES 
Macmillan Digital, 1633 Broadway, New York, NY 

10019, 1800) 910-0099; http://www.mcp.com; 

$39.95 per title 

T here are those who like to experience 
the joys of serendipitous, hit-or-miss 

travel, and there are those who like to plan 
ahead. If you fa ll into the latter group , 
Frommer's Interactive Tra vel Guides may 
be your ultimate security blanket to ATMs, 
hotel s, restaurants, parkjng garages , hos
pitals, museums, walkjng tours, and much 
more in San Francisco, Boston, New Or
leans, and New York. 

Each CD-ROM contains information 
about a single c ity, and Macmillan Digital 
plans to publish CD-ROMs for several in
ternational cities late this year, a spokesper
son says . This review is based on a beta 
version of the San Francisco disk. 

It 's easy to find inform ation quickl y 
through a series of nested topic indexes. All 
referenced items appear on maps of the city 
and surrounding areas, which you can zoom 
in on for more detail and print. There are 
short movies and plenty of high-qual
ity still photos. Any San Fran
ciscan will know the featured 
hotels, restaurants, and attrac
tions ; there aren't many off
the-beaten-track surprises. But 
if you have the time to fo llow 
the guide 's recommendations, 
you won't be di sappointed of
ten or miss any must-see spots. 

The guide contllins sections 
designed for speci al-interest 
groups, such as gay/ lesbian, seniors, fam
ili es, students, and people with disabilities. 
Included are suggested itineraries-for ex 
ample, for literary enthusiasts, Dashield 
Hammett sites, City Lights book store, Jack 
London landmarks, and so on. And there ' s 
loads of San Francisco trivia. For exam
ple, how many roll calls and body search
es was an Alcatraz island prisoner subject
ed to each day? (Answer: 13.) 

-Rich Friedman 
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Microsoft"s flagship OS hasn"t overthrown Unix,, but savvy system 

TOM R. HALFHILL 

I 
t's official: Windows NT is off probation. Nearly four 
years after Microsoft 's all-new, industrial-strength oper
ating system hit the market amid the usua l hype and 
hoopla, growing numbers of managers are satisfi ed that it's 
ready fo r prime time. 

"A couple of years ago, NT was seen as not succeed
ing, partly because of the unrea li sti c projecti ons that were 
made," says Hugh Ryan, director for architectures at Ander
sen Consulting. "But now it' s being viewed as a more viable so
lution, especiall y fo r what l would 
call departmental servers. And peo
ple are evaluating its potenti al fo r 
enterpri se-level solutions." 

In addition to MIS mana ge rs ' 
growing comfo1t with NT, users and 
vendors say three other factors are 
working in Microsoft's favor: 

• NT is be tter pos iti oned th an 
Unix to take advantage of cost-ef
fec tive hardware and software, par
ticularly on the Inte l x86 platform . 

• NT makes it easier to integrate 
servers and desktop PCs with Mi
crosoft's popular Office and Back
Office suites. 

• Microsoft is a reassuringly safe 
bet for the future because its domi
nance of the computer industry ap
pears to be unshakable. 

Is Unix Dead (Again)? 

INTEGRATION 

Standard application installation 
(network and local) 
Automatic detection of hardware 
Multiple network protocols 
Windows SMB file sharing 

Macintosh file sharing 
Unix NFS file sharing 
Vendor device driver support (PC) 

UNIX 

"Some 

Optional 

Optional 

Optional 

v' 

Poor 

Windows NT is faster to install because it's smaller than most 
Unixes. NT's standard Macintosh file and print support is a 
boon for mixed-platform enterprises, and you'll generally have 
an easier time finding NT device drivers for new hardware. 

ll' = yes ll =no 

the most popular. Lately, Intel has 
greatly accelerated x86 development 
and is shipping faste r versions of the 
Pentium and Pentium Pro CPUs that 
run neck-and-neck with the speediest 
RISC chips. When combined with 
Intel' s huge manufacturing capaci
ty and the well-known economies of 
the PC system architecture, the re
sult is a price/performance value 
that 's hard to beat. And fo r those 
who need max imum performance, 
NT on RISC is an option. 

NT' s ascendancy does not mean 
Unix is on the rocks, however. Oth
er sources point out that there is still 
a performance ga p be tween the 
midrange and the hi gh encl. Archi
tectural limitations hobble low-priced 
x86-based servers when they try to 
tackle the really big jobs. Even the 

One vendor that has noticed the rise of NT is Platinum Software 
(Irvine, CA). In 1992, around the same time th at Microsoft 
launched NT, Platinum introduced SeQueL to Platinum, a 
client/server accounting package for Unix/Sybase and NT/SQL 
Server. At first , most of Pl atinum 's customers chose the 
Uni x/S ybase version for their Sun Microsystems, Hewlett
Packard, and IBM servers. 

"Then we started to see a shift," says Don Howren, Plat
inum Software's vice president of marketing. "Customers start
ed making commitments to Windows NT and SQL Server, and 
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now they are looking for production-level applications." 
"The Alpha processors and fas ter Pentium processors are 

maki ng NT a hi gh- vo lume transaction-processing environ
ment," says Mike Pennell , Platinum's director of product strat
egy. "If you look back a year or two ago, it really wasn't. With 
the introduction of these new servers, you ' re seeing a lot more 
competition with the Uni x servers." 

Intel-based servers that deliver more bang for the buck are dri
ving the growth of Windows NT, according to vendors and 
users. Although NT run s on three different RISC architec
tures-the Mips RxOOO, the Digital Alpha, and the IBM/Mo
torola PowerPC-the version that runs on x86-based systems is 

best of them have trouble keeping up with the fastest Unix box
es, espec ia lly when manag ing large databases. When Unix 
teams up with major-league database software (from Oracle, 
Sybase, or Informix), Windows NT and SQL Server face some 
formidable competition. 

IS managers are expandin g thei r use of both platforms. 
They ' ve settled on the NT/low-end symmetric multiproces
sor (SMP) server (four processors or less) as the trick setup for 
small to medium installations. And they continue to deploy 
Unix servers where bigger is better. 

"Microsoft has oversold the scalability of NT," says Michael 



managers are definitely taking Windows NT more ser iou sly 

Gou Ide, a consultant with the Patricia Seybold Group (Boston, 
MA). "NT is very cost-effective as far as it goes. But, in part be
cause of the hardware that ' s ava il ab le fo r running NT, it lacks 
the scalability of U ni x platforms. You can' t take it as fa r." 

Beefed-Up NT Boxes 
A few vendors, like Sequent Compute r (Beaverton, OR), do 
make SMP systems for NT that have as many as 28 CPUs. Still , 
most Windows NT servers are less sophisticated machines with 
one to four CPUs- they' re bas ically reengineered desktop PCs. 
Disk I/O, video, and network cards probably share the same PCI 
bus, and the CPUs typically have 256 KB to l MB of secondary 
cache RAM . Compare that to Se
quent's WinServer 70, which has a 
double-sided backplane with a pro
prietary high-speed bus, an indepen
dent VME bus for network adapters, 
as many as 32 fas t-and- wide SCSI 
channels for disk 1/0, and 2 MB of 
secondary cache per CPU. 

"If you co mpare so me o f th e 
cheaper four-processor Intel-based 
machines to, say, the Alpha 2JOO, the 
di ffe rence isn' t just CPU speed. It ' s 
the complete system architecture," 
notes Goulde. With its heavy-duty 
ha.rdwm·e, "the 2 100 is designed more 
like a minicomputer." 

Still , some users are testing the 
limits of NT. At Oregon State Uni
versity (Corvallis) , the Co llege of 
Oceanic and Atmospheric Sciences 
handl es data collected by fi eld re-

SECURITY 

UNIX 
User log-on required ti 

File-level access permissions ti 

File-access control lists Few 

Security auditing Most 

Role-based access Few 

Windows NT has excellent standard security features. Commer
cial Unix implementations offer varying levels of security, but 
none can rival NT's simple administrative interface. 
1 Windows NT and Unix both offer read, write, and execute permissions on each 
fi le. NT adds "take ownership" and "change permission· to these. 

' Windows NT access-control lists apply not onlyto files but to all objects 
managed by the OS. 

ii = yes 

searchers and weather satellites . The platform? NT and SQL 
Server on a pair of dual-Pentium Hewlett-Packard servers to 
manage about 100 GB of data. The college is working on a 
NASA project call ed the Earth Observing System, which will 
launch several more satellites into orbit over the next few years. 
When that data starts pouring in , the database will expand into 
the terabyte range. 

Mark Abbott, a professor who helps run the program, says his 
goal is to produce videos and animations tha t will let sc ienti sts 
more eas ily visualize thi s vast storehouse of raw data. That's 
why he chose NT and SQL Server to replace an Ingres database 

on HP-UX (Hewlett-Packard Uni x) . "We wanted stronger links 
between data analysis and data management," says Abbott. 
"That's something NT is very good at. The technical strengths 
and d irections of NT were very compelling." 

The lower hardware and software costs of NT-based sys
tems were also compelling. Some of the data-manipul ation pro
grams the coll ege is using cost onl y $60. "We wanted to get on 
the price/pe1formance curve of the PC market," explains Abbott. 
"N inety-five percent of our money comes from competiti ve 
federal grants, so we ' re more like a business than a university." 

As hi s databases grow, however, he 's aware that NT may 
not keep up. "Scaling and robustness are still major concerns, 

whi ch is why we still have some 
Uni x boxes." 

Microsoft continues to work with 
Sequent and other SMP vendors to 
improve NT ' s scalability, but Uni x 
will retain thi s advantage for some 
time to come. "NT scales pretty well 
with Uni x up to six or eight proces
sors, but not beyond that," acknowl
edges B o b R o binson, Sequ ent ' s 
product marketing manager. Scala
bili ty problems ari se from both the 
hardware limitati ons of PC-based 
servers and inherent limitations of 
NT itself-limitations that Microsoft 
natura lly disputes. 

Windows, Meet Windows 
Of course, NT isn' t the onl y server 
OS that can take advantage of cost
effective x86-based hm·dwm·e. So can 

Novell NetWm·e, IBM OS/2, and SCO Unix. SCO Unix itself is 
running on about two million x86-based servers-more than 
any other version of Uni x, according to SCO. Obviously, there 
must be additional reasons why increasing numbers of MIS 
managers are choosing NT. 

One fac tor, they say , is that it's easier to integrate Windows 
NT with their existing hardware and software. Installations that 
already have Windows PCs on the ir desktops naturally lean 
toward NT when they have to choose among server options. 
They would rather deal with a single OS vendor, and NT has an 
instantly farnilim· look and fee l. On top of that, Microsoft Office 
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commands an overwhelming 85 to 90 per
cent share of the market for application 
suites, according to Dataquest and other 
market researchers. And BackOffice, par
ticularly SQL Server with its low price, 
provides a powerful incentive to try NT, 
especially if you're charged with rolling 
out a departmental client/server database 
system on a limited budget. 

"We' re seeing heavy NT adoption in 
companies with widespread Windows on 

Unix vs. 
Windows 
NT: The 
(Edited) 
Vendors' 
View 

Unix (Steve MacKay, vice president, Solaris products 
group at SunSoft) faces off against Windows NT (Mike 
Nash, group product manager for Windows NT Server) 

BYTE (to SunSoft): Why do you think Safaris Unix 
is better than Windows NT? 

MACKAY: Scalability, reliability, and performance. Solaris has 
demonstrated linear scalability to 64 processors in a system, 
has databases larger than 5 terabytes, and lets thousands of 
users connect. NT does not come close. Solaris systems stay 
on-line for months, handling transaction after transaction. This de
fines mission-critical enterprise and Internet computing. And that 
is why the largest relational databases run on Solaris, not on NT. 

In recent database performance benchmark testing (TPC-C) 
on aCompaq Proliant 4500, Solaris with Oracle? outperformed NT 
with SQL Server by 30 percent. It takes a lot of NT marketing to 
overcome objective results such as this. 

NASH: In the TPC-C tests, the difference is only about 5 percent. 
In normal operating modes, with acceptable transaction times, 
equal Unix and NT systems deliver roughly equal performance. Mi
crosoft SQL Server has a limitation of 4TB, but a4-TB database 
would give you slower response time on any system. 

NT has structured exception handling for capturing error conditions 
and responding to them uniformly.The file system is designed to re
cover from all types of disk errors [and is] protected by aU.S. gov
ernment-certified C2 security architecture. When performance, scal
ability, and reliability are comparable, the important issues are 
service, support, and cost of administration and maintenance. NT 

Server provides huge savings in these areas. 
NT Server is the only OS that delivers the same API set, 

user interface, and administration model on Intel, Mips, Al
pha, and PowerPC processors. Customers [can] deploy 
whatever hardware is appropriate at any time. With Unix, 
you get locked into a particular vendor's Unix variant. 

BYTE (to Microsoft): Why do you think NT 
Server is better than Unix? 

\\' ·. NASH: NT Server is the only true multipurpose OS. It 
\ ~ combines the performance of file and print servers 

I 1 , and the power of Unix application servers with the 
ease of use of Windows. 

Asingle cross-platform API lets devel
opers write code once and target many 

~ ' platforms. Users benefit from the easy
\\ j) to-use Windows environment. Administra
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the desktop," says Ryan of Andersen Con dows for Workgroups on 75- and 100
sulting. "There is a sense that Unix is a MHz Pentium PCs; there are also some 
more technically demanding environment, Power Macintosh 7100s. To handle these 
both in terms of productivity and connec desktops (and upwards of 100,000 users, 
tivity issues." counting full- and part-time students), the 

These were some of the factors that con network has about 25 servers, mostly 486 
vinced Penn State University (State Col and Pentium systems. 
lege, PA) to switch from Banyan Vines to Penn State evaluated NT for years be
NT for about 1000 networked computers in fore making a commitment. Finally, in 
classrooms and student labs. Most of Penn March '95, the conversion began. It took 
State ' s client machines are running Win- about six months, and so far the school likes 

tors [can] learn, use, and manage one system with powerful file 
and print services plus robust and reliable applications services. 

NT Server is interoperable with other systems such as Net
Ware; it integrates with legacy systems while offering asmooth mi
gration. And NT Server supports up to 32 processors. 

MACKAY: This discussion is not about NT versus the various ver
sions of Unix, but about Solaris and NT. If the network is the 
computer, then we're talking about what it will take in this new par
adigm: computing on the Internet. 

Microsoft's story holds together as long as the picture is mono
lithic: Windows dominates the desktop, NT is the application serv
er, and everything is tied together with OLE. This isn't modular, ftex
ible, or easily customizable. Application code to update could be 
on thousands of desktops, leading to high administration costs. 

NT does not have the reliability and scalability required to run 
business-critical applications on networked servers that may have 
hundreds of thousands of users hitting on it every day, which is 
where we are with Internet-based applications. 

SunSoft's vision of the user world presumes a modular, dis
tributed clientjserver environment, where mission-critical data
bases are on mainframes or large application servers, and clients 
can be anywhere, running on anything. In this model, the GUI in
terface decouples from the business logic, which in turn decouples 
from the database. In atraditional client/server environment, the 
application resides on thousands of desktops, every one of which 
has to be updated. Administration costs are high. But not for the 
SunSoft model, because the code resides in one place. 

BYTE (to SunSoft): Where do yow see Unix in 
five years, in market presence and technology? 

MACKAY: Solaris is driving the future of Unix, including data
bases, Internet servers, communication servers, and how peo
ple organize and run their businesses. Microsoft has missed the 
Internet wave, so its growth will be limited. 

The key technologies will be scalability, support for standards, 
object technology, and directory services. With Solaris, we al
ready deliver on these technologies, and we will continue to invest 
in these areas in the future. 

NASH: Microsoft has certainly not missed the Internet wave. 
We are likely to create the next major surge with Internet Infor
mation Server (llS). With NT Server and llS, we are offering a 
high-speed server that is simpler to own and operate than anything 
from Sun. By contrast, the licensing, training, maintenance, and 
support costs to run a Unix Internet solution are prohibitive. In a 
1995 IDC article, Starwave comments that "an Internet infra
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the stability, security, and economy of NT. It supports long filenames. In order to 
"We wanted something robust that we make Vines or NetWare support long file

could expand," says Al Williams, manag names, you have to run a separate name
er of distributed system services. 'TCP/IP space-one that isn ' t always compatible 
support, Ethernet routing support, and Mac with sharing volumes between PCs and 
OS support were all part of the basic pack Macs. NT provides long-filename support 
age. Some of these services would have for Macs natively. NT also supports Ap
been extra on Banyan Vines, and they pleTalk networking protocols. 
would have been costly." The Macintosh Corporate and commercial software de
creates a well-known problem for network velopers say NT and OLE offer more in
operating systems like Vines and NetWare: teresting possibilities for integrating their 

applications with Microsoft Office and 
BackOffice. They can build custom solu
tions using OLE objects and an expand
ing array of rapid application development 
(RAD) tools, such as Microsoft ' s Visual 
Basic, PowerSoft ' s PowerBuilder, and 
Borland ' s Delphi. Unix does not support 
such a wide choice of popular RAD tools. 

"OLE becomes the infrastructure with 
which you can customize and deploy our 
applications at customer sites," Pennell at 

structure similar to acurrent Unix installation using NT servers and 
software could save at least $60,000 on hardware and several 
thousand dollars on software licensing." 

BYTE (to Microsoft) : Where do you see NT in five 
years, in market presence and technology? 

NASH: Today's customers are using NT Server in Unix environ
ments. They will migrate applications to NT Server because NT will 
offer leading-edge technology, such as Network OLE and seamless 
integration with Windows. NT will evolve to support new hardware 
platforms. NT Server will offer more sophisticated support for 
building distributed applications with Network OLE. 

NT Server will offer integrated namespaces to enable users to 
access resources regardless of the repository. As a first step, 
the upcoming version of NT will provide native support for DNS. A 
later version will include a more hierarchical , flexible directory 
that is upward-compatible with the current NT directory service. 

Through ODSI [Open Directory Service Interface], these name
spaces-including Street Talk and NetWare Directory Services-will 
be integrated and accessible by users as one namespace. Devel
opers will benefit from writing to one API (ODSI) to create applications 
that take advantage of this multidirectory namespace. 

MACKAY: Today, Solaris uptime is measured in months, not 
days. Today, Solaris incorporates such industry standards as 
CORBA, which facilitates scalable, language-independent, net
work computing. Today, we support XFN [X/Open Federated Nam
ing], which facilitates universal access to various directory nam
ing services. Today, the networked objects and management 
technologies of Neo and Solstice are tightly integrated with Solaris. 

An Internet server OS must be able to grow. Over the next two 
years, Solaris will be extended to support afile system of nine mil
lion TB. It will also have a 64-bit kernel, addressing, networking, 
and asynchronous ljO. Yet, 64-bit Solaris will maintain compati
bility with existing 32-bit applications and data sets. 

BYTE (to SunSoft): What will be the important 
new features of the next major Safaris release? 

MACKAY: Anetwork-oriented object model for Solaris. Neo-Sun
Soft's networked object environment technology based on CORBA 
-is already available. Many use it as their foundation for rapidly 
deployed enterprise applications. When Neo is paired with Sun's 
Java, the result is powerful, distributed applications that can bring 
global resources together to create the information needed to 
drive critical business processes. Think of Neo plus Java as pro
gramming the network, where truly the network is the computer. 

One major innovation for systems software will be the move to 
64-bit systems. Already there are full 64-bit microprocessors en
tering mainstream use; for example, the UltraSparc. 

These 64-bit systems will bring new scalability and perfor
mance to classes of applications that rely on large databases
for example, data warehouses or network-wide transaction-pro
cessing systems-or that incorporate real-time visual computing, 
such as 3-D animation applications. It is the Unix software vendors, 
including SunSoft, who have been working to develop a set of 
standard APls for Unix on these new 64-bit systems. 

NASH: How will this technology really interact with millions of 
desktops, many Windows-based? If Sun were embracing open
ness, then its server strategy would tie in with existing desktop 
standards seamlessly. This is a huge strength for Microsoft. 

With Network OLE's strong integration between client and serv
er, we are in the best possible position to deliver seamless 
client/server integration. Network OLE [in beta] works seamlessly 
with Windows, Windows 95, and NT Workstation clients, which to
gether represent the majority of the desktop market. 

Sixty-four-bit technology is interesting, but it's not acustomer re
quirement now. It has little meaning unless key applications ex
ploit this architecture. NT Server will deliver 64-bit technology if 
this offers significant benefits beyond the current architecture. 

All attempts have failed to deliver the promised Unix integration. 
These efforts will continue to fail. Giving customers the freedom 
to switch between Unix systems would eliminate the competitive 
edge these companies have over each other. 

.BYTE (to Microsoft): What will be the most im
portant new features of the next major re
lease of Windows NT? 

NASH: The Windows 95-compatible user interface will au
tomate network management tasks. DNS and WINS [Win
dows Internet Naming Service] will let NT users connect to cor
porate servers through the Internet. Network OLE will extend 
sharing of components between applications by enabling cross
network integration. We are improving the performance of file 
and print services. And we've improved 
the DMA path for network reads. 

MACKAY: Will NT survive in a trans
action environment where hundreds of 
thousands of simultaneous users are hit
ting thousands of applications in anetwork of 
servers? Market-share leadership is a tenuous 
thing. Just ask IBM and Novell. 
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Platinum Software says. "We can not only machines, cash registers, character-based MANAGEABILITY 
integrate with the standard suite of Mi terminals, telephony devices." 
crosoft front-office products such as Word Still , there' s no question that MIS man UNIX
and Excel, but also with other fin ancial agers want easy, seamless integration with 

Text and graphicalspeci fic products, such as a tax-process the Windows PCs that dominate corporate 
management tools Mosting or an add-on order-entry system. " desktops. Al though some managers ex 

Of course, similar technology is not ex  press reservati ons about Microsoft ' s in Remote administration 

ac tly unknown on Unix. A good example dustry dominance, they al so crave the sta and diagnostics ti 

is Sun 's Neo (Network Objects), a di s  bility of industry standards. NT dovetail s Graphical volume 

tributed object environment. Neo all ows with the desktop hardware and software management Optional 

users to integrate Common Object Request on which the vast majority of companies 
 DHCP Few 
Broker Architecture (CORBA) objects and have dec ided to standardize. 
even OLE objects with applications and Unix is easier to manage from a distance 

than Windows NT, but auser at the consoledatabases across a network. Neo works Struggle for the Internet 
will find NT much easier to maintain. DHCPwith Java applets, too . Dislodging any OS from a site where it ' s 
makes adding a host to a LANas easy asBesides , although it seems as if Win already entrenched is difficult, even fo r a 
plugging in acable.dows rul es the world , not everyone is pri  fo rce as powerful as Microsoft. MIS man

maril y concerned about integrating desk agers tend to be fa irl y conservati ve fo lks ll' =yes lC =no 
top PCs into their networks. "We've had who sti ck with th ings that work. That's 
customers who looked at NT but chose why Microsoft and the numerou s Uni x 
Uni x because they don' t have Windows vendors are hotl y pursuing new install a nonex istent and the terrain is wide open. 
c li ents," says Jeff Ait, vice president of tions where legacy issues-including sys Examples of these potentially lucrative 
SCO' s Internet strategy. "There m·e a lot of tems, software, user training, and admin new markets are interactive TV networks, 
di fferent cl ients out there- automatic teller istra ti ve supp ort staff-are mos tl y the World Wide Web, and the high-speed 

Gene Diveglia is a Sun worshipper. As vice tions. Another segment is a local backbone that carries 
president of information services for Intelligence Network most of the transaction-based activity. Finally, there's an 

On-line (Clearwater, FL) , he 's convinced that Sun external backbone for the WANs, frame-relay networks, and 
hardware and Solaris 2.5 are the best possible so connections to other service providers. Intelligence is 
lutions for his fast-growing company. now migrating its internal backbone onto ATM and will 

Intelligence Network On-line is abusiness-ori experiment with moving the WANs onto ATM soon. 
ented Internet service provider (ISP). It also pro Why is Intelligence exclusively a Sun shop? Diveglia 

vides a wide array of other Internet services for says that Sun and Solaris offer the best combination of 
businesses, such as Web pages and custom net performance, reliability, and security. While some Internet 
works for companies that have remote opera service providers are bootstrapped startups that cater to 
tions and need a WAN with Internet access. hobbyists, Intelligence is a more established provider 

Intelligence currently has about half adozen that specializes in corporate and governmental clients. 
corporate customers whose hundreds of em "That makes us more conscious of security, performance, 

ployees regularly use E-mail , newsgroups, and and reliability issues, " he says. 
Web services. Another client is a local county "Unix has been around for so many years that it 's 

government with thousands of employees. pretty well understood," Diveglia points out. "But the PC 
In addition, Intelligence provides Internet market and Windows applications have undergone such 
services to several thousand individual sub hyper growth stages that it 's difficult to believe they have 
scribers. The Web sites maintained or the same completeness and level of understanding that 

leased by Intelligence collectively receive about exists in the Unix market. " 
two million hits per month. In addition, says Diveglia, Unix systems are capable of 

To support this business, Intelligence has aton handling more traffic than PC-based servers. "The PC ar
of Sun hardware. Half a dozen 490- and 690- chitecture just doesn 't support the kind of multitasking 

class servers with dual CPUs handle most of the we'd like to see in aheavily transaction-based environment 
transaction-based services, such as E-mail , news, like the Internet," he explains. "On the Internet, you 've got 
Web browsing, shell accounts , and authorization. lots of activities happening simultaneously: news transfers, 

Four smaller servers-Sun SparcStation Classics and mail services, authentication, authorization processes, 
LXes-handle Domain Naming System (DNS) name res accounting processes. NT just didn't address that in aserv

~ 
((I olution, manage the network-wide databases, and pro er environment. " 
<( vide accounting services. Two more Sun servers are pri Although he acknowledges that NT is an up-and-com<Il 

~ 
a: marily for in-house development and operations. There ing OS, Diveglia points out that Unix isn 't exactly standing 
UJ 
>- are also about adozen SparcStations for internal use. still. Unix in general, and Solaris in particular, continue to 
:;"' 
z Everything ties into athree-segment network. One seg evolve and improve. "It's become more attractive over;:: 

U) ment is the internal network for the desktop worksta- time, not less." 

:i: 
z __,_......_.....,.,._,___~-~ 
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Each year, the illegal use of software 
consumes nearly50% of your potential 
revenues. Wi th 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 
392,687.055 

$3 ,963 ,527.364 
4,350.981 .640 

,900,882,960!N!!'!!!'___iii..____._..6,002,681,255 

$2,487A8Q
3,131 ,455,600 

Source:BSA 

HASP®is widely acclaimed as the 
world's most advanced software 
protection solution. Since 1984, 
thousands of leadi ng developers have 
used nearlytwo million 
HASP keys to 
protect billions 
of dollars wo rth 
of software. 
Why? Because 
HASP 's securi ty, 
reliabili ty, and 
ease-of-use led them to a 
simple conclusion: HASP is the most 
effective software protecti on system 
avail able. 
Today, moredevelopers are choosing 
HASP than any other software 
protection method. To learn why, and 
to see how easilyyoucan increase your 
revenues, call now to order your HASP 
Developer's Kit. 

1-800-223-427 7 
http : // www.aks com 

Intl Office 

United 
Kingdom 

The Professional 's Choice 

Aladdin Software Security Inc. 
Tel: (800) 223 4277, 212-564 5678 
Fax: 212-564 3377 
E-mai l: sal es@ hasp.com 

Aladdin Knowledge Systems Ltd. 
Tel: 972-3-537 5795. Fax: 972-3-537 5796 
E-mail: sales@aks.com 

Aladdin Knowledge Systems UK Ltd. 
Tel: 01 753-622266, Fax: 01753622262 
E-mail:sales@alcl n.co. uk 

• Aladdin Benelux 024 6419777 • Aladdin France 140859885 • Aladdin Japan 0426 60 7191 • Aladdin Ru ssia 095 9230588 • Australia Conlab 398985685 • China Shanghai URI 
0214372070 1Chile Micrologica 2222 1388 1CzechAtlas 2766085 1 Denmarl< Berendsen 39 5773 16 1 Egypt Zeineldein 23604632 1 Finland 10-Syslems O8703520 1Germany 
CSS 201 278804 1 Greece Unibra in 1 6856320 1 Hong Kong Hastings 02 8571339 1 India Solution 11 2218254 1 llaly Panner Dala 2 26147380 1 Korea Dae-A 
2848 448 1 • Mexico S1Soll 55439770 1 New Zealand Training 45666014 1 Pol andSystherm 61 4802 73 • Portugal Fulurmaltca 14116269 1 Romania lnteracliv 64 153112 1South 
Africa D Lo Roux 11 886 4704 1 Spain PC Hardware 3 4493193 1 Swilzerland Opag 61 71 69222 • Taiwan Teco 2 555 9676 1 Turkey Mikrobe ta 312 467 0653 
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SCALABILITY 

UNIX 
MuHiplatform support Some 

MuHiprocessor 
support Some 

Client-only edition Some 

Support for MS.DOS 
applications V' 

Support for 16-bit 
Windows applications Limited 

Support for 32-bit 
Windows applications )( 

Support for Posix 
applications V' 

Support for XWindow 
applications V' 

NT and most Unixes let you add more same
type CPUs or use a faster CPU. NT runs 
identical source code across CPU types. NT 
has aworkstation and a server edition: some 
Unixes offer less-resource-intensive files and 
services. DOS and 16-bit Windows 
applications require an Intel CPU; some Unix 
systems emulate the Intel CPU in software. 

il =yes lC =no • Up to 32 processors 

networks required for the $500 network 
computers envisioned by such companies 
as Oracle, Sun Microsystems, and IBM. 
Interactive TVs and $500 compu ters are 
still highly speculative, but the Web is here 
now and growing fas t. 

Market research indicates Unix systems 
have jumped to an early lead on the Web 
and that Sun is doing parti cul arl y well . 
Some analysts think Sun is basking in the 
glow of Java, its multiplatform language 
for Web applets. "Everyone is very excited 
about Java," says David Flaxman, partner 
for advanced technology at KPMG-Peat 
Marwick (Radnor, PA), a systems integra
tor and consulting company. "People per
ceive that Sun is setting the standards for the 
In ternet, so they want to buy a Sun for their 
Web server. That's not necessarily a ratio
nal connection, but it' s there." 

By contrast, Microsoft's strategy until 
late 1995 seemed proprietary. Microsoft 
ori ginall y promoted the Microsoft Net
work (MSN) as a self-contained alternative 
to the Internet and released a development 
too l fo r on-line publi shing that worked 
only with MSN. Last December, at a press 
event in Seattl e , Mi crosoft a lte red its 
course and embraced the Internet. 

Among other th ings , Mi crosof t an

nounced it would move parts of MSN onto 
the public Web, turn its MSN publishing · 
tool into a standard Web tool (Internet Stu
dio), integrate a Java run-time engine into. 
its free Web browser (Internet Explorer), 
and bundle its Internet server software with 
future vers ions of NT Server. 

Microsoft' s turnabout is welcome news, 
but it came too late for early Web adopters. 
Two years ago, when entrepreneur Larry 
White was launchi ng a new Web-based 
magazine fo r photography enthusias ts 
called HyperZine, he and his partner chose 
a Sun SparcStation 20 for their server. Hy
perZine (www.hyperzine.com) now runs 
on Solaris 2.4, Netscape's Netsite, and an 
Illustra database. White uses Perl scripts 
and Microsoft Access to link Illustra ta
bles into Hypertext Markup Language 
(HTML) pages, so hi s on-line magazine 
generates many of its Web pages on the 
fly in response to user input. 

The same SparcStation server hosts about 
a dozen other Web sites for White's clients. 
Each Web site has its own Domain Naming 
System (DNS) address, so they appear as in
dependent sites to Web surfers. "That's why 
we fe lt we needed a workhorse like the 
Sun ," White explains. "At the time, we 
didn' t feel that confident with NT. The same 

Larry Blevins believes Windows NT is good 
for your health. Or at least that it's good for the 261,000 
people enrolled in the Harris Methodist Health System 
(Fort Worth, TX), the "fastest-growing health-maintenance 
organization in north Texas." Blevins and Harris Methodist 
have bet heavily on NT Advanced Server, and so far it's a 
bet that is paying off. 

"Our entire HMO runs on the client;server Windows NT
AS platform," says Blevins. "We 're getting great perfor
mance, and that 's the best testimonial you can get. " 

Harris Methodist operates six hospitals, a hospice 
program, and an air ambulance, and it has 8000 em
ployees and 3600 participating physicians. Revenues 
last year topped $800 million. Yet, even though most 
professional health-care software runs on MS-DOS and 
Un ix, Harris Methodist began building its cl ient/server 
system with NT nearly three years ago after extensive 
evaluation at its own test center. 

Today, Harris Methodist has 200 servers, and almost 
all of them are running NT. Most of the servers are Com
paq Proliant 2000 and 4000 systems with 486 or Pentium 
CPUs. They connect to about 4000 PCs, mostly 486· 
based IBM and Compaq systems, with asmattering of old
er 386 and newer Pentium machines. Somemobile work· 
ers have IBM ThinkPads. Almost all the PCs are running 
Windows for Workgroups 3.11, though afew run NT. In the 
back office, the whole network ties into a pair of IBM 
9000-series mainframes. 

Employees at Harris Methodist primarily use their com

puters to process claims, issue checks, maintain the 
membership database, track finances, and exchange E· 
mail. They use off-the-shelf software-including Mi· 
crosoft Office, which Blevins calls the "corporate 
standard" -and custom applications written with 
SQL Server, Visual Basic, Microsoft Access, Bor
land C++, and Borland Delphi . 

Before switching to NT, the company was 
much smaller and had only 10 to 15 servers 
running OS/ 2 and AIX. NT emerged as the serv
er OS of choice, according to Blevins, because 
it seemed less complex and more modern. 
"Unix is closer to the mainframe, as far 
as complexity is concerned," he says. "It 
has its roots in the mainframe era, where
as NT was designed from the roots up in 
the desktop PC era ." 

Blevins says he has more confidence in NT's 
future. He notes that AT&Tsold its Unix source 
code and Unix Systems Laboratories (USL) to 
Novell , which in turn sold them to SCO-and 
each time they changed hands, the price went 
down. He also points to Dataquest 's projection 
that Unixmarket share will dwindle to less than 2 per
cent by the end of the century. 

"I'm not predicting the demise of Unix or anything like 
that, " he says . "But I think Unix is becoming more of a 
niche OS than a mainstreamOS. That'll probably raise a 
few hairs, but I think it's true ." 
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You know the mobile PCs you're 
used to? Mama 's boys. all of ·em. 

Especially with th e birth of th e 
new Hardbody'" Handheld PC - the 
first full -featured 486 PC made 
for people with really tough jobs. 

Th e Hardbody goes places that 
make other mobile PCs whimper 
in fear. It can take a punch. It 
laughs at heat. sunlight. cold. dust 
and rain. It scoffs at proprietary 
systems. It goes looking for trouble. 

Yet the 3-pound Hardbody 
Handheld PC is a full -featured PC 

in every sense of the word . It runs +;' 
off-the-shelf PC apps. It's completely f( 
networkable. And you can attach ~c- " 
just about any piece of hardware t·:: 
or peripheral you'll ever need. f:· 
crea~~~~ft0~Cvs~ ~:~~~:~: ~ic~; fl:-

W' 

~~drae;~~~ ~:r:t:~~~;~~-t~~~ ~~r~o ~, 
schedule a demonstration. And visit 1.; 
us at www.texmicro.com. t 

HARDBODY 
HANDHELD PC 



with the Macintosh server solutions." 
Ifhe were starting today, though, White 

says he'd consider NT. ''I'll do anything it 
takes to get the job done. I'll use a Sun, a 
PC, a Mac, an Amiga. Whatever is best 
for that solution at that moment." 

SCO foresees even greater potential for 

Unix 
vs. NT: 
Technical 
Head
to-Head 
TOM YAGER 

Event Viewer, one 
of the tools 
integrated into NT 
Server 3.51, enables 
administrators to 
watch events and 
system behavior. 

Unix on intranets-private corporate net servers is probably 10 times as large as 
works assembled with the same server soft the Internet opportunity," says SCO' s Ait. 
ware, client browsers, and publishing tools For example, SCO currently has only 
developed for the public Web. An intranet two servers on its public Web site, but 
could be as small as an internal LAN, or it about 200 servers on its private intranet. 
could use the public Internet as a virtual When ordinary users log onto SCO's home 
WAN. "The intranet opportunity for Web page (www.sco.com), they can ' t get past 

Unix and Windows NT are strikingly similar in design and capa
bilities, but their differences are significant. Both can deliver text 
and graphical applications. Both OSes give applications a pro
tected virtual address space in which to run . Both support mul 
tiple CPUs and lightweight processes. Both run on avariety of 
platforms, although Unix runs on far more. Both support ad
vanced file systems with long filenames. Both offer powerful peer 
file sharing and other network services. 

Windows NT does have the advantages of Microsoft's hege
mony, primarily strict central control of the OS and its APls. Ade
veloper can write aWindows NT application once and retarget 
it to adifferent CPU with naught but a recompile. That is true in 
Unix only with the simplest of applications. NT also lets devel
opers target 32-bit software to Windows 3.1 and Windows 95. 
NT's burgeoning installed base makes it easier to find device dri 
vers and, increasingly, the vital and well-written public-domain 
software that has previously given Unix users cause to gloat. 

Unix still has an edge in 
distributed resources, with the 
ability to share applications, 

~~-~l!ll:lllii!iiiiil••liiiiilllllll!~••• 	 files, printers, modems, and 
remote procedures across 

LAN and WAN connections. 
Unix E-mail is the Internet 
standard , and TCP/ IP net

~------~=''"=-='"""'"" -=='"'===·=='-· -~working is more mature in 
Unix. Still, Windows NT's native file-sharing method is general
ly faster and more efficient than NFS. It also serves files and 
printers to Windows, Windows 95, and Macintosh clients with
out requiring optional software. 

IN THE TRENCHES 

Unix currently has a market lock on serving applications. If you 

can get access to a Unix host through any LAN or WAN net

work connection , you can tap into all its services. Windows 

NT-not inherently amultiuser system-still lacks the native abil

ity to share graphical applications across network connections, 

a failure that also makes it harder to do remote administra

tion. This is one of NT's most serious shortcomings, although 

we 're beginning to see third-party software that helps resolve 

this. It needs consistent implementation at the OS level. 


At a lower level , both OSes do support remote procedure 
calls (RPC), and object-sharing standards are rapidly evolving for 
both. Nevertheless, Windows NT will have an advantage: Mi
crosoft creates the standards, so developers will have no con
fusion regarding which object-sharing method to implement. 
Until Microsoft rounds out its network application and object ser
vices, however, Unix is the better overall application server. 

In the realm of file and printer sharing, NetWare still reigns 
supreme, but Windows NT is coming up fast. Unix is barely on 
the radar, and it's fading rapidly. NT's native networking covers 
all the bases: PC/Windows, Macintosh, and TCP/ IP (but NFS file 

sharing requires third-party software). No Unix implementation 
can rival NT's ease of setup and management. True , Unix has 
more cool utilities. But Unix file and printer sharing are still 
dark ages compared with Windows NT. NFS is the Unix standard 
for file sharing, and it 's recently seen enhancements. Even 
with those enhancements, users and administrators find NT 
file services faster and less problematic. And don't even get an 
administrator started on the setup and admin nightmares in
herent in Unix printer sharing. Windows PCs require special 
software to work as NFS clients, and only a few Windows NFS 
implementations deliver the benefits of native Windows/Windows 
NT's effortless peer networking. NT is clearly abetter choice for 
file and printer sharing. 

Unix is awell-regarded choice for database servers. But NT 
has earned a reputation for easier implementation, manage
ment, and bulletproof operation. Unix still has an edge in the 
number of database server applications available, ground it 's 
quickly losing to NT. In the specific case of Solaris for SPARC, 
every major database vendor offers aSPARC-targeted server. 

But these vendors are quickly porting to NT. The perfor
mance advantages of high-end Unix systems are no more. NT 
systems equipped with Alpha or Mips CPUs, or even multiple Pen
tiums, handily outperform SPARC systems in the same price 
class. NT readily finds and supports RAID disk controllers, re
dundant power supplies, and hot-swappable drives. Unix still has 
history on its side: Corporate IS managers are simply used to 
putting Unixto work as database servers. NT needs more time 
to prove itself in this role, but it has the power and vendor 
backing to usurp Unix's lead in database services. 

NET ADVANTAGES 
If you are putting services on the Internet, Unix is still the best 
way to go. You 'll find yourself getting-for free-the software you 
must pay for under Windows NT. You can implement firewalls, 
proxy servers, security enhancements, and other necessities us
ing software pulled from Internet archive sites. NT's multiroot
ed file system (C:, D:, and so on) makes adapting services to 
changing storage configurations needlessly challenging. As for 
cost, you can deliver impressively complete Internet services 
through Linux or FreeBSD, OSes you can buy for less than $50. 

Windows NT is gaining ground fast, though, and the free 
utilities and services that Unix users enjoy will find their way to 
NT. Microsoft has publicly announced its intent to kick 
Netscape's butt in both the server and the browser markets. Mi
crosoft is already giving away its Internet Information Server 
with Windows NT Server, joining its free Internet Explorer brows
er program. Despite the cries of "unfair," Microsoft stands 
poised to take over the Web. 

Tom Yager, a former BYTE technical editor, is a freelance writer 
and consultant who runs his own research lab in Texas. You can 
send E-mail to him at tyager@maxx.net. 
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stay ahead, you need both theTo 

ABC Graphics Suite. 

brilliant logic of Einstein, and the bold 
creativity of Van Gogh. And the right tools 
to keep up-ABC ·<iraphlcs Suite. Three 
powerful programs in one package that 
let you diagram one minute, illustrate or 
image edit the next 

Microsoft® Office™ compatible and 
designed for Win NT and Win 95, ABC 
Graphics Suite gives you true 32-bit 

multithreading technology, plus the ease and speed 
of a drag and drop environment. 

Powerful. Versatile. Indispensable. The software 
that brings the art and science of business together. 

~· Download our free Internet Graphics Pack and
M•""4 explore the details of ABC Graphics Suite: 

www.mlcrografx.com 

Use our automated fax back system or speak

with a Micrografx representative: 

1-800-519-8527 MI CR OG RAF x· 


ABC FLOWCHARTER' 6.0 
• Simple to sophisticated business diagramming 
• Over 2,000 diagramming symbols for increased versatility 
• Intelligent line routing and automatic line crossovers 

for better readability 

MICROGRAFX DESIGNER~ 6.0 
• Precision drawing for illustration and graphics design 
• Over 32,000 layers for unlimited graphics flexibility 
• EPS output for better color separations 

PICTURE PUBLISHER' 6.0 
• Fast and powerful photo retouching and image editing 
• Infinite Undo"' for unparalleled creative freedom 
• Object Layers'M for increased productivity 

ALSO INCLUDED: 
• Instant 30™ to easily enhance text and graphics 
•ABC Media Manager '" for "drag and drop" 

control of all graphics, such as clipart and logos 
• 30,000 pieces of clipart, images and fonts 

In Canada, call l-800-360-8464. •canadian E.R.P. $199.95 ©1996 Micrografx, Inc. All rights reserved.All product names are trademarks of their respective companies. 

Dr. Albert Einstein licensed by the Hebrew University. Represented by The Roger Richman Agency, Inc., Beverly Hills, CA. 
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the two public servers. Employees, how
ever, can gain secure access to the intranet 
and use it like a private Web. 

SCO's employees are starting to format 
many of their documents- such as product 
data sheets, press releases, white papers, 
and brochures-in HTML, the lingua fran
ca of the Web. That way, coworkers in re
mote offices can retrieve, view, and print 
the doc uments with any Web browser. 
High-quality color printers generate copies 
of data sheets on demand , reducing the 
amount of out-of-date sheets headed for 
the trash. Plus, documents bound for pub
lic consumption are already in the proper 
format for the public Web servers. 

None of this has escaped the attention of 
M icrosoft. As part of its born-again Inter
net strategy, Microsoft is adding Internet 
features to all its relevant products. 

B y the end of thi s year, Mi croso ft 
promises, Office applicati ons will let you 
save, open, and print HTML documents. 
(Word already has an add-in called Inter
net Assistant that provides these features.) 
Built-in browsers will bring the informa
ti onal resources of the Web to your desk
top. New OLE controls for Vi sual Basic 
will let programmers build Web connec
tivity into their programs. And VB Script 
will provide an alternative to JavaScript 
fo r applets. The Internet may have been 
born and nurtured on Unix , but Microsoft 
wants it to fl ower on Windows. 

It's a Standoff 
Clearly it makes littl e sense to declare a 
wi nner in the ongoi ng and evolving NT 
vs. Uni x battle. We can draw some con
clusions, however. 

• Windows NT is definite ly gaining 
ground in corporate install ati ons, but be-

RELIABILITY 

UNIX 
Per-process memory 
protection ti 
Recoverable file 
system Few 

Remote diagnostics ti 
Storage volume 
management Optional 

Disk mirroring and 
striping Optional 

Both Unix and Windows NT benefit from 
mature designs, and most regard them as 
stable. Unix systems must improve to rise to 
NT's excellent standard disk fault-tolerance. 

V = yes 

1996 OS 
Market 
Share 

Predicted in 1992 

Industry sources predicted in 1992 
that NT would capture 37 percent of 
the market for operating systems by 
1996, with all Unix versions combined 
capturing only 7 percent. 

Actual 1995 
OS Market 
Share 

Yet by 1995, NT had obtained only 1 
percent of the OS market, even less 
than Unix's 2-percent share. 

1999 OS 
Market 
Share 

That doesn't stop predictions that by 
1999 Windows NT will have 41 percent 
of the market, while Unix is projected 
to have 2 percent. 

Without adoubt, at least some of NT'sgrowth is coming at the expense of Unix. Market We interviewed some technically sawy users who have switched from Unixto NT, 
or who said they might switch if they were reengineering their installations today. 
Market research firms such as Dataquest predict that NT will dominate the in·Forces 
dustry by the turn of the century. Yet it's worth keeping in mind that industry an· 

alysts and journalists made similar predictions when Microsoft 
introduced NT in 1992, and NT's adoption rate has fallen we// 
short of expectations. 

NT's slow start is not surprising. Despite the computer in· 
dustry's reputation for fast-paced change, fundamental shifts 
often happen at a glacial rate. It has been 11 years since In
tel introduced the first 32-bit x86 processor (the 386), yet 
the vast majorityof x86 users are just beginning to enter the 
32-bit world of Windows 95 and Windows NT. 

Those inertial forces are even stronger at corporate sites 
where Unix and NT are battling head-to-head for the loyaltyof 
MIS managers. You don't migrate an enterprise or even ade
partmental network onto anewOS overnight. That's probably 
why NT appears to be doing best at newsites that don't have 
to deal with major legacy issues. Meanwhile, Unix is hang
ing tight at larger companies that have already invested heav
ily in information technology. 

"While NT has slowed the growth of Unix-and has damp
ened it most at the uni-and quad-processor levels-Unix is still 
holding its own," says Pauline Mist, VP of Digital 's Alpha serv
er business. "We still see our Unix numbers going up quarter 
after quarter. Our midrange Unixboxes with Oracle have con
tinued to set quarter-to-quarter sales records." 

Based on its own research and data from 
KEY analysts, Digital forecasts that server busi

• Others ness by revenue in the year 2000 will be 40 
• DOS 
• Windows 95 percent Unix, 40 percent NT, and 20 percent 
• Windowsll legacysystems (including MVS, OS/ 400, and 

Unix OpenVMS). "But NT will by far dominate in 
_J Windows NT unit numbers because it will come up from the 
Source:Dataquest desktop," says Mist. 

cause the global computer market contin
ues to ex pand at a prodigious rate, NT is 
not killing off Unix. On the contrary, Unix 
is likely to thrive into the next century . 

• Unix is still the best solution for large 
databases and other enterprise-scale jobs. 
That won' t change until Microsoft radical
ly improves the scalability of NT and SQL 
Server on SMP machines with six or more 
processors. Also, NT has no time server, 
which may rule it out for large on-line trans
action process ing (OLTP) systems. 

• NT is winning more mind share among 
users. It's new, it' s hot, it' s from Microsoft, 
and it has "Windows" in its name. Unix 
suffers from discrimination against old age 
and from di sunity among vendors. People 
who cut their teeth on Windows are mov
ing into authority and will increas ingly 
look toward Microsoft fo r solutions. 

• Microsoft's slow embrace of the In
ternet has wo rked to the adva ntage of 
Uni x. But by bundling Internet software 

with NT Server and making its leading ap
plications In ternet-aware, Microsoft can 
establi sh NT as the no-brainer choice for 
companies that are setting up new Web 
sites and intranets. 

• Microsoft has a strong tools strategy 
with Visual Basic, VB for Applications, 
VB Script, Visual C++, and OLE. How
ever, as users become more Internet-savvy 
and multiplatform-minded , that strategy 
must become less proprietary and Win
dows-based. Sun has blazed a path with 
Java that Microsoft needs to fo llow. 

In the end, there is no one-size-fits-all 
answer to which OS is better. Expe1ts who 
want to craft the best possible solution for 
a given business problem must be knowl
edgeable enough and open-minded enough 
to adopt e ither OS-or both. • 

Tom R. Halfh ill is a BYTE senior editor 
based in San Ma teo, California. You can 
reach him at thalfhill @bix.com. 
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Mak~eVoice Response Sing 
DAVID S . LIN THICUM 

P 
ress a few butt o ns o n 
yo ur phone, and an in
teracti ve-voice-response 
( IVR) system will report 

your checking-account ba lance, de li v
er the closing prices of your stocks, or 
confirm that Visa received your latest 
pay ment. If you' re li ke most ca ll ers, 
you' re happy to co mmunicate with a 
computer instead of a human as long 
as you get accurate in form ati on quick
ly and you don' t have to tax your bra in 
to use the system. 

These are all wrnthy goals, but speed 
and ease of use on the user side usual
ly mean headaches and complex ity be
hind the scenes, where programmers 
work. IYR systems are no exception. 
They test your programming mettle fo r 
pulling together multitask ing ope ra
tions, shared resources, and myriad hard
ware co mponents. If you do it ri ght, 
you will keep yo ur customers happy 
and loyal. But if you trip up, a crippled 
IVR system fru strates customers and 
loses sales. 

Fortunately , he lp is avail able. IVR 
development has moved forward from 
its pioneering clays, and the trend to
day is fo r smalle r and less ex pensive A new generation of In the corporate world, IVR systems 
IVR applicati ons that leverage a fford typica ll y use di stributed databases onprogramming tools helps
able PC technology. The programming servers th at are linked via cli ent/server 
tools available to build these systems IVR programmers avoid miclclleware, such as Open Database Con
offer rapid applicati on deve lopment necti vity (ODBC), Ethernet, or TCP/IP 
(RAD) capabiliti es ridin g on top of the panic button networks (see the tex t box " Hardware 
popular development tools, such as Mi Building Blocks" on page 54). By na
crosoft ' s Visual Basic . These tools can turn IVR into a " bolt-on ture, !YR applications support multiple operations. If you ' re 
technology" so that developers can make just about any appli building an application for an OS that isn' t multitaski ng- for 
cati on answer the phone and speak wi th call ers. example, DOS and Windows 3. L--you have your work cut out 

for you. 
Multitasking Muscle But don' t gloat, even if you develop for Windows NT and 95 , 
IVR builds on aucl iotex technology, the venerable method of us Uni x, or OS/ 2. Within these multitaski ng OSes, it' s difficult to do 
ing telephony and audi o menus . However, TVR goes beyond the real-time parallel programming necessary for IVR because you 
simple menu trees by helping callers to perform calculations on have to allocate resources among so many ports. You must launch 
line or talk directl y to an application using enhanced speech many processes that run in para lle l and share resources in real 
recogni tion technology. When it ' s time for the system to respond time. Each process must compete with other processes for pro
to caller inqui1ies, recorded messages are just one option. IVR sys cessor time, memory, and IVR dev ices. If you don't handle thi s 
tems can send faxes or E-mail and even talk to you using tex t-to well , callers will experience de lays, and in the IVR world, every 
speech and simultaneous vo ice/data techno logies. delay is a threat that callers will hang up . comi1111ed 
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To deal with the trickiness of real-time 
multitasking and interprocess communi
cations (IPC) with a single-tasking OS, 
you must learn how to make up for the 
OS 's deficienc ies. Tf you ' re using DOS , 
the IVR system must be able to shut down 
single-tasking OS services to run tasks in 
parallel. For example, the product mi ght 
boot DOS and then shut the OS down 
while the IVR server becomes the OS . 

In multitasking environments, a device
manager process can ensure that the IVR 
system allocates ports evenly among tasks. 
You might also consider using multipro
cessing computers that have the ability to 
ass ign tasks to specific processors to re
duce the risk of processes getting in each 
other's way . 

High-Level Programming 
Fortunately , a number of IVR develop
ment tools exist that can help you sort out 
the complexities of building an IVR sys
tem. There are three basic types of IVR 

Pronexus uses aPC
based development 
environment that allows 
developers to roll their 
own IVR applications. 
Microsoft's Visual Basic 
is the development 
platform of choice for 
Pronexus. 

development envi
ronments: applica
tion s ge nera to rs, 
third- genera tion 
languages (3GLs) 
us in g IVR APls , 
and fourth-gener- .~ 
a t io n -1 an g u age 1~----..,..------.~---...-.,...----..-.r--~~_,,,,,_--......,i:-

( 4GL) development 
environments with 
value-added IVR capabilities. IVR? For one thing, applications genera

Applications generators can speed de tors directly address the problems of mul
velopment time by freeing you from the titask ing. Even if you ' re building a sys 
low-level detail s of programming. What tem for DOS or Windows, a generator can 
does programming freedom mean for provide an executab le that makes the ap-

Hardware Building Block:s 

PC-based interactive-voice-response 

(IVR) systems are agnostic: You 
can run them under Windows, OS/ 2, 
Unix, or DOS. The problem is that your 
IVR server might have to hold enough 
different kinds of cards to make a Las 
Vegas dealer dizzy. 

For example, you need line-inter
face cards to hook up your PC to ana
log or digital telephone lines. Voice 
cards record and play back audio, as 
well as interpret DTMF touch tones 
and network tones. Fax modems send 
out requests for information. Asyn
chronous modems provide callback 
remote data transfer. Network inter
face cards (NICs) connect an IVR sy& 
tern to voice-response units (VRUs) 
or remote database servers and ap
plications. Depending on your appli
cation , you might also require text
to-speech, speech-recognition, and 
switch-matrix cards. 

If this sounds like an integration 
nightmare, you're right. IVR pioneers 
had to stitch together multiple PCs 
because single servers didn't have 
enough slots and interrupts to han
dle all those boards. Fortunately, now 
there's relief available. New multi
function cards employ digital signal 
processors (DSPs) to consolidate IVR 
technologies onto asingle card and a 
single PC. This setup can support hun

dreds of ports at the same time. The 
trick is to find cards that adhere to 
resource-sharing and intercard-com
munications standards, such as Sig
nal Computing System Architecture 
(SCSA) and Multi-Vendor Integration 
Protocol (MVIP). 

These two standards allow you to 
dynamically allocate telephony sub· 
systems (e.g., text-to-speech) as re
quired, rather than tying them to a 

single piece of hardware. You can link 
together MVIP or SCSA systems to 
scale to changing requirements. For 
example, Dialogic (Parsippany, NJ) 
sells a high-density single-slot card 
with 24 voice-processing channels us
ing a relatively inexpensive ISDN in
terface to the outside world. Dialogic's 
card can serve as many as 800 cus· 
tomer-support lines with a single PC. 

To connect their IVR systems to 

the outside world, companies typically 
use T-1 or ISDN Primary Rate Inter
face (PRI) for high-bandwidth, single
wire telephone services. These digital 
services are not cheap: They can cost 
thousands of dollars per month, de
pending on the configuration and lo
cal lease rates (see "You Can Take 
It with You," September 1995 BYTE, 
and "How To Implement ISDN, " April 
1995 BYTE). 
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plication run like a multitasking OS. The 
applications generator moves the under
lying OS out of the way to perform these 
complex operations . You simply write a 
single-tasking application description and 
then scale to the requirements of your IVR 
system. 

Applications generators also have built
in mechanisms to communicate with IVR 
hardware, and there' s no need to write to 
hardware-specific APis or to various pro
prietary phone systems. In addition , ap
plications generators provide debugging 
tools , voice-prompt recording software, 
and other toolkits to help you build IVR 
applications. 

Choices include Info Systems ' Talkie, 
International Voice Systems' IVS Builder, 
and Lucent ' s (formerly AT&T's) Intuity 
Conversant. These products offer graphi
cal point-and-click interfaces with script
and forms-based IVR development sys
tems. They also include !YR-oriented li
braries and components for use with C and 
C++ or with client/server development en
vironments, such as Visual Basic, Power
Bui Ider, and Delphi . 

Just keep in mind that IVR applications 
generators are task specific. Don't expect 
them to pe1form other applications devel
opment chores for you . 

Higher-End Tools 
Turnkey IVR systems with 4GL environ
ments generally fall into the high-end and 
midrange categories. High-end products 
cost as much as $100,000 and can serve 
hundreds or even thousands of callers si
multaneously . 

For example, Invesco Funds, a mutual
fund brokerage in Denver, Colorado, uses 
five Intuity Conversant systems. Each sys
tem has two T-1 trunks (equivalent to 48 
lines) , which lets Invesco handle a total 
of 240 lines distributed across all its sys
tems. Invesco can process as many as 
40,000 calls per day. Using Ethernet, the 
IVR systems link to remote databases run
ning on several NCR 3600 minicomput
ers that act as database servers for account 

Lucent Technologies, Inc. Stylus Innovation 

information. 
Like a lot 

of high-end 
IVR prod
ucts , Con
versant sits 
at the end 
of a toll-free 
phone num
ber. Callers 
using Conversant can call this number 
to find out the value of a fund, or, when 
they supply a personal identification 
number, receive account balances and 
private information. 

You can tell midrange IVR systems 
from high-end systems largely by caller 
capacity: midrange systems allow fewer 
simultaneous callers. Typically, high-end 
systems can handle hundreds of callers si
multaneously, while midrange systems top 
out at less than I 00 callers. Midrange sys
tems, however, are more affordable; they 
cost tens of thousands-rather than hun
dreds of thousands-of dollars. Both class
es of systems usually work with standard 
4GL development environments for DOS 
or Windows, which means you can cus
tomize an IVR system to meet your indi
vidual needs . 

For example, Voysys sell s boards and 
software that ride on top of ISA-bus com
puters. With the company ' s VoysAccess, 
you can build IVR applications using Fox
Pro or Vi sual Basic. FoxPro provides the 
programming language as well as the data
base. If FoxPro isn ' t your favorite envi
ronment, then consider VoysAccess for 
Visual Basic or Pronexus ' s VBVoice, 
which comes in 16- and 32-bit versions. 
Like VoysAccess, VB Voice is a PC-based 
development environment for rolling your 
own IVR applications. 

Visual Voice Pro, from Stylus Innova
tion, employs custom controls, such as 
VBXes and OCXes , as well as DLLs that 
you can access from most applications de
velopment environments. Visual Voice 
Pro handles up to 24 calls simultaneous
ly and supports Telephony API (TAPI)

compliant hardware, multiline 
voice-response boards, and most 

Basking Ridge, NJ 
(800) 325-7466, 
ext. 895 
(908) 953-3943 
http://www.att.com 

Pronexus 
Carp, Ontario, Canada 
(613) 839-0033 
fax: (613) 839-0035 
http://www.voysys.com 

(a division of Artisoft) 
Cambridge, MA 
(617) 621-9545 
fax: (617) 621-7862 
sales@stylus.com 
http://www.stylus.com 

Voysys Corp. 
Fremont, CA 
(800) 786-9797 
(510) 252-1100 
fax: (510) 252-1101 
http://www.voysys.com 

fax modems. 

Press for Success 
Even with the best tools avail
able, you still need careful plan
ning and solid programming 
techniques to launch a successful 
IVR installation (for more infor
mation, see the text box "IVR 
Tips" above) . Like any complex 
application, IVR systems require 

Visual Voice Pro, a software toolkit for building 
Windows telephony applications, provides many 
flavors of plug-in products, including VBXes, OCXes, 
and Dlls. 

Uoice1 • Pickup 
•Plea se ente r you1· 5 digit order nu~iber 


Uoice1.PlayFile "getorder.uox" 


•Get 5 touchtone digits ··i 

Orders.Seek "=", Uoice1.GetDigits(5) 

If Orders. HoMatch Then '· 


'Sorry that order doesn"t exist , 

Uoice1 .PlayFile "iamsorry .uox" :El 


:·:)':. •. ··o.;:':;· ·y:\··:..,·;c:; ·;;;:')'}::;:;o:h:;-;:<}(};°8?':'·:·::;; ;:!/fil1f. 


IVR Tips 
S
uccessful interactive-voice-response (IVR) 


systems are a mix of science and art. De

.	velopment tools can help with the science 
part; the art has to come from you. Here are 
some key points to keep in mind. 

As in any development project, the first 
step is to understand the business problem 
you need to solve. Next, don 't try to please 
everyone: Some callers hate IVR no matter 
how easy it is to use the system. Always give 
callers an option to speak with a human. If 
you use speech recognition, callers should 
be able to speak over voice prompts to move 
through the system. When you're specifying an 
IVR system, make sure the final product can 
handle your current and future call volume: 
Your IVR system needs to be expandable so 
you can add telephone interfaces and voice
storage capacity as the system grows. 

If you want to use your IVR system in a 
client/ server environment, make sure your 
system can handle the network connection 
without straining the IVR software. IVR sys
tems should be able to multitask and provide 
multiple data-file access. If the host OS does 
not support this, the IVR software should. Fi
nally, when considering IVR, plan to do a sig
nificant amount of research. Speak with de
velopers as well as vendors, and examine 
each !RV candidate closely before buying. 

testing, debugging, and a sound design. 
But with careful planning and the right 

programming tools , the telephone ·keypad 
can act as an aid to unlock corporate in
formation rather than acting as the panic 
buttons for an IS staff. • 

David S. Linthicum is a technical manager 
with EDS in Falls Church, Virginia. You can 
reach him by sending E-mail to 70742.3J65 
@compuserve.com. 
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ADSP SAMPLER 

ANDREW W. DAVIS 

I t wasn' t so long ago that multime
dia was an intriguing- and ex pen
sive-option on desktop comput

ers. Nowadays, you can' t buy a PC 
without it. What changed? 

First, the computer's processor got 
a lot faster. Second, low-cost di gita l 
signal processors (DSPs) became com
mon. DSPs are dedicated coprocessors 
that adroitl y manage rea l-time data 
streams, such as audio, video, and tele
phony functions. When you put them 
into a computer, they relieve the pro
cessor of these compute-intensive jobs. 

So, what's a DSP? How does it work? 
What' s it good for? The answer to all 
three questions is, " It depends on who 
you ask." Just as there are many defin
itions of multimedia, the definiti on of 
DSP is blurred. Processor vendors would 
have you believe that a CPU is a DSP. 
Purists argue that only a dedicated piece 
of silicon is equal to the task. 

The truth , as with most truths in en- Exploring the pros often execute multiple instructions per 
gineering, lies somewhere between the cycle. For example, today's multimedia 
extremes. A CPU is indeed capable of and cons of dedicated DSP can execute a multiply-accumu
tackling some DSP chores (e.g., wave late (MAC) instructi on-the fund a

multimedia DSPstable synthes is), but there are others mental operation for all audio and vid
that a DSP really is better at (e.g., being 
a modem data pump). Let' s take a look at different approaches 
to tackling di gital signal process ing, from the traditi onal to the 
avant-garde. 

Fuzzbusters 
In the 1960s, mathematicians at AT&T Bell Labs were trying 
to recover something from nothing. Spec ifically, they worked 
on the problem of recovering information from signals that were 
distorted, noisy , or incomplete. Out of this research came a set of 
DSP algorithms. Today, the descendants of AT&T's DSP algo
rithms compress and decompress audio and video signals, en
hance music, pe1form speech recognition and synthesis, and d1i ve 
modems-the stuff of multimedi a peripherals. 

The initial implementati on of DSP technology was software 
running on a mainframe. But the high cost of CPU cycles spurred 
engineers to inexpensive alternati ves. They developed specialized, 
high-performance coprocessor chips optimized for the real-time 
signal-processing requirements of audio, video, and telephony. 
Currentl y, DSP multimedi a so lutions come in a spectrum of 
packages, ranging fro m fun cti on- and a lgorithm-specific ICs 
(FASICs), such as modem chips, to programmable DSP engines 
to software-onl y solutions. 

DSPs typically execute most instructions in one clock cycle and 

eo processing-in a single clock cycle. 
An algorithm implementing a similar instruction on a Pentium re
quires J 1 clock cycles. Hence, a $30 66-MHz DSP can run mul
timedi a c ircles around a 133-MHz Pentium . But the pendulum 
may be swinging signal process ing back to the general-purpose 
processor as engineers add DSP fun ctions to the CPU. (See the 
text box " Native Signal Processing" on page 56NA 2 for details.) 

The Programmable DSP 
Until recently, multimedia on the desktop was really single-me
dia. Audio, video, and communicati ons each relied on separate, 
ded icated hardware. Today ' s trend is to replace multiple single
fun ction dev ices with one multifuncti on device. Sitting at the 
center of thi s trend is the programmable DSP chip. 

The concept is simple. Just as your PC takes on different per
sonal ities depending on whether you've loaded a word processor, 
spreadsheet, or database, a programmable multimedia engine 
takes on di ffe rent personaliti es by loading diffe rent DSP pro
grams for speech recognition, audio/v ideo playback, sending a fax, 
and so on. A multitasking DSP OS manages the different tasks , 
arbitrates resources, and handles communications with the PC 
processor. While a multifunction dev ice can cost more than any 
single dev ice it replaces, it ' s less expensive than all the devices 
combined. It also saves board space and eliminates hardware 
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conflicts and softw are incompatibiliti es. 
The downside is that it can be tricky com
municating to the separate OS that the DSP 
hosts. (See the text box " Types of DSP Im
plementations" on page 56NA 6.) 

IBM' s Mwave is an example of a pro
grammable DSP. It ' s the embedded mul
timedia engine in IBM 's Thin kP ad and 
Aptiva systems and also is used in board
level products from other vendors. With 
glueless (i.e., no suppo1t chips are required) 
interfaces to stereo audio codecs and ISDN 
chip sets, the MDSP2780 (as it 's offici al
ly known) powers a variety of audio, video, 
and communications tasks. 

To write software for it, you write to 
IBM's Mwave OS and Mwave librari es. 
These libraries support Sound Blas ter em
ulation, wave-table synthesis, MIDI, voice, 
and modem functions up to and including 
V .34 modulation on the chip . Note that 
these are APis and libraries : IBM doesn' t 
expect its customers to directly program 
the chip. IBM demonstrated the adv an
tages of programmability whe n it an
nounced a software upgrade that allowed 
the installed MDSP2780 base to obtain 
V.34 modem capability and enhanced tele
phony fun ctions without a change to the 
hardware. 

Horsepower and Multiprocessors 
While IBM's Mwave represents the " tra
diti onal" programmable DSP technology, 
Texas Instruments' TMS320C80 famil y 
is more like a DSP on steroids. Recogni z-

NATIVE SIGNAL PROCESSING 


I ntel and other processor 
vendors have championed 
native signal processing 

(NSP). The concept is simple: 
Given ever-more-powerful pro
cessors , the host should be 
able to take on a longer list 
of multimedia chores . The 
first NSP implementation ap
peared on the PowerPC-based 
Macintosh from Apple Com
puter in March 1994. The 
host PowerPC 601 has sig
nal-processing support for 
speech , telephony, and many 
audio/ video functions as well. 

How much can the CPU 
do? To implement NSP, Intel 
recommends a baseline tar
get platform that includes an 
audio codec and an acceler
ated graphics chip , thereby 
leaving the Pentium free to 
perform DSP functions . With
out the graphics-acceleration 
chip, the decode and play
back of an lndeo video clip 
consumes 100 percent of a 

90-MHz Pentium's bandwidth. 
By off-loading BITBLT and col
or-conversion operations to 
the graphics chip, 60 percent 
of the Pentium processor be
comes available. 

Perhaps the most dramatic 
example of NSP is Vivo Soft
ware' s (Waltham, MA) H.320
compliant codec package , in 
which a Pentium host does 
all the compression/ decom
pression , multiplexing, and 
control functions for a video
conference. Other NSP dem
onstrations include wave-table 
synthesis , digital mixing, sam
ple rate conversion, MIDI syn
thesis , and A/ D pulse-code 
modulation compression/ de
compression. 

In general , compute-inten
sive tasks and heavily inter
rupt-driven applications for 
audio, video , and tel ephony 
(e.g., MPEG-2 , G. 728, and 
V.34 modulation) benefit from 
DSP hardware in the NSP en

vironment. Hence, under the 
hood, most NSP-labeled Pen
tium platforms will include 
several DSP engines dubbed 
smart codecs , modem data 
pumps , and graphics accel
erator chips . 

Intel is not standing still , 
however. The upcoming P55C 
chip is a Pentium with greatly 
enhanced integer perfor
mance and will be better suit
ed for multimedia algorithms. 
Intel also is reworking its NSP 
plans to function with in Mi
crosoft's approach to NSP, 
which is based on DirectX. As 
host platforms migrate from 
Pentium to Pentium Pro to P7 
technology, the ability to per
form more real-time signal
process ing and multimedia 
functions increases. This as
sumes, of course , that th e 
OSes and user-friendly appli
cations of the future do not 
expand to consume all avail
able processing power. 

ing that multimedia appli cati ons have a fer contro ller, and 50 KB of memory. Each 
nearly limitless thirst fo r process ing pow DSP has 4 KB of instruction cache and 
er, TI has combined multipl e computa has the ability to access l 2 KB of on-chip 
tional units on a single, monoli thi c di e. shared memory via the crossbar. 
The 2- billion- operati on-per-second TI A sister chip, called the TMS320C82, 
TMS320C80 has four 32-bit DSPs, a 32- weighs in at 1.5 BOPS with two DSPs, the 
bit RISC coprocessor with an FPU, a video RISC master processor, and 44 KB of on
controller with dual frame timers, a trans- chip memory. It has an enhanced, simpli

fi ed system interface , but no video con
troller (see the figure "The TMS320C82 
Architecture" at left). To attract the atten
ti on of des ktop des igners, TI has an
nounced that the chip will be available for 
$82 in OEM qu antiti es, 90 percent less 
than the original TI TMS320C80 ' s pri ce. 

Whil e multiple DSPs provide th e 
TMS 320C8X with raw multimedia pro
cess ing horsepower, its embedded RISC 
machine orchestrates the parallel DSP pro
cessing and manages the I/O. For example, 
the C82 ' s three on-chip processors can ex
ecute instructions independently of each 
other. A crossbar switch matrix supports 
the sharing of memory among all the pro
cessors, providing the capability to sup
port many diffe rent parallel-processing 
programming models. 

Havi ng a multimedi a engine with dis
tinct processing components can be an ad
vantage. For example, H.3 20 videocon
fe rencing in volves H.26 1 video coding 
and G .728 audio coding, two processes 
that can be cleanly separated. H.324 video
confe rencing is based on V .34 modern 
technology , and TI claims that the C82 is 
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to make CAD software fit 
Yo<t can print your drawings 
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your needs. Or, you can 

draw from Johnson 

Controls' experience and use new Visio® Technical 4.0 . 

A SIMPLE --···-IL.EX PROBLEM. 
Johnson Controls® discovered that by standardizing 

on Visio Technical as part of their Windows® desktop, 

they could save millions per year in engineering costs. 

With Visio Technical , engineers 

went from using 4,000 

symbols to just 200 Visio 
® :

SmartShapes - greatly ' 

proposals. The capability to import and export DWG 

and DXF formats allows them to work with existing 

CAD files. Plus, Visio Technical 

4.0 offers Windows 95, Windows 

NT, and Windows 3.1 versions 

in one box. 
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local reseller or calling 800-24-VISIO 
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http://www. visio. com. 

Visio Technical also 

enabled Johnson 

Controls' sales force to 

create and modify 

technical drawings 

on-site with their SmartShapesfrom stencil to page. It 's that. easy. 

Vi$iO Techniccil incl1Ldes 
over 2,000 SmartSha.pes for engineering, 

architect<tre, and des ig n.. Simply drag 

laptops - something they couldn't do with CAD. 

FULLY 
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Johnson Controls' engi

neers found Visio's OLE 2.0 

connectivity makes it easy 

to integrate Visio Technical 

drawings into their docu

ments, presentations and 

IVit.h Visio Technical 4.0, 
Johnson Controls' engineers 
c<in create on-site engineering 

drawings on their laptops. 
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and system engineers across thecountry who 

can service all your need s. 

We can even lower the lifetime costs of 
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never fly coach again . 
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powe1f ul enough to run the modem mod
ulations on one DSP and the G.723 audio/ 
H.263 video-compression engine on the 
other. This eliminates the cost of a separate 
modem data pump. 

Programming for this archi tecture isn' t 
always so easy, however. These models 
aren' t simple, and while the C82 is pow
erful , it 's complex to program and pre
sents a diffi cult optimization challenge. 

TI, which has staked out a lead ing po
sition in DSP largely on the basis of its 
C30, C40, and C50 product lines, makes 
available C80/C82 assemblers, compilers, 
lin kers , and deb uggers. For traditional, 
single DSP chips, Tl reli es on third-party 
software developers and OEMs to provide 
higher-level code that implements JPEG, 
MPEG, speech coding, and telephony. For 
the C80, TI is mak ing avai lable software 
li braries that handle videoconfe rencing, 
image processing, and MPEG. 

FASIC the Music 
Another class of DSP is the FASJC. No 
one markets FASlCs as the DSP devices 
they are. Rather, their names identify them 
by their main functi on, like modem chip 
set, MPEG- 1 video decoder, or H.320 codec. 

One example of a multimed ia FASIC 
is Lucent Technologies' (formerly AT&T 
Microelectroni cs) A VP video/audio pro
cessor (commonly referred to as a codec 
chip). Thi s th ird-generation codec is half 
the price of the second-generation chip 
and will go into dedicated-videoconfer
encing and other PC multimedia com mu
nications products. The A V4400A sup
ports H.320, H.324, MPEG-1 encoding 
and playback, JPEG, and motion JPEG . 

H.320 is an Intern ati onal Te lecom mu
ni cations Union ( ITU) standard for video 
telephony over switched digital lines. The 
AVP can perform simul taneo us H.261 
video encoding/decoding at CIF reso lu
tion (352 by 288 pixe ls) up to 15 frames 
per second and Quarter CIF (QCIF) reso
lution ( 176 by 144 pixels) up to 30 fps. A 
separate DSP hand les audio. H.324 is the 
new ITU recommendation for videocon
ferencing over plain old telephone lines. 
Lucent has squeezed both H.263 video and 
G.723 audio coding onto the chip (QCIF 
resolution up to 15 fps), eliminating the 
need for a separate aud io processor. 

According to Mort Herman, A VP pro
gram manager at Lucent, "the new chip 
was designed to work gluelessly with new 
video controll ers to provide multimedia 
and videoconfere ncing features on a VGA 
card ." Lucent has announced a co llabo
rative effort with Diamond Multimedia 
to incorporate the A VP with in Diamond's 
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TYPES OF DSP IMPLEMENTATIONS 
General-purpose DSP 
Pros: 
* Parallel processing offers high throughput. * * Can 

Programmabi lity allows chip to support different functions at different times . 
do field software upgrade to fix bugs , enhance features, or add new functions . 


Cons : 


* Expensive . * May require work to integrate the DSP OS with that of the host processor. 
* Hard to program multiprocessor chips to perform optimal parallel operat ions. ' I 

.: ~" .. :.Function- and algorithm-specific IC (FASIC) 
~· 'i .. I 

Pros: 	 -j·.v 1 1l 
I "I1.J.,* 	Less expensive than general-pu rpose DSP. 

I ' ""* Design optimized for specifi c purpose, so it's very efficient. 

Cons:
'"°' Can only handle the function for which it was designed. 

* No abi lity to upgrade. 

·.* Limited or no programmability. 
I I~ Often requires host processor support. 

Native signal processing (NSP) 
1

Pros : .·* Signal-processing software uses host processor's instruction set. 
* Fixes, upgrades, and new features added via software. ..•
* Some instructions are optimized to signal processing. . , 

Cons : 
 .. 
* The most powerful versions of the processor are the most expensive . 
* Host processor's throughput is limited. It can support only a few rea l-time operations , 

which consume a significant portion of the processor's bandwidth. 
* 	Vendor often recommends other FASICs to support DSP operations, so there 's no 1 

benefit of reducing the parts count. I 
•I •( .' 

The AVP repre
sents the function· 
and algorithm-spe· 
cific IC IFASIC). 
This DSP supports 
simultaneous video 
and audio signal 
processing for 
videoconferencing 
applications. Data 
multiplexing/de
multiplexing and 
system control are 
left up to the host 
processor. 

nex t- ge nera
ti on video and 
graphi cs accel
e rato r board. 
The expansion 
of graphics and 
video per iph
era ls into the 
commun ica
tions and audio 
rea lm s is an
other trend that 
desktop design
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ers will be certain to follow carefully. 
In what may first appear to be a paradox, 

new audio and video chips are taking ad
vantage of the increasing power of today' s 
host processors. Lucent's designers have 
focused this 2.3-million-transistor device 
on simultaneous audio and video signal 
processing, leaving the multiplexing, de
multiplexing, and system-control func
tions to host-based software. For high-per
formance videoconferencing products (e.g., 
384-Kbps systems) where the system-con
trol functions would drown a host proces
sor, the AV4400A has a glueless interface 
to its AV 4 J25 dedicated system controller. 

The A VP chip includes advanced mo
tion-estimation circuitry, which provides a 
higher frame rate and smoother video, as 
well as hardware for video scaling at input 
and output, on-chip temporal and spatial 
noise-reduction filters , and circuits for for
ward error correction, as shown in the fig
ure "The Lucent A VP Architecture" on 
page 56NA 6. These function blocks rep
resent areas of dedicated silicon. The mo
tion-estimation engine is programmable
by Lucent, that is. But the on-chip real 
estate is not available to other algorithms 
if motion estimation is not required. The 
advantage is higher performance, opti
mized silicon and software, and a product 
that presents itself to Lucent's customers as 
a well-defined solution. The disadvantage, 
others argue, is a lack of flexibility. Lu
cent does not expect its customers to pro
gram the chip, thereby limiting Lucent's 
software and support requirements. 

Long Instructions 
Two companies, Philips Semiconductors 
and Chromatic Research, are taking a dif
ferent approach to PC multimedia engines 
and expect to be sampling product this 
year. Rather than using fixed functionality, 
or multiple processors on a single die, their 
engines use very-long-instruction-word 
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Research Triangle Park, NC 

fax: (415) 885-4121 

http://www.chip .ibm.com/ 


..
Lucent Technologies 
Allentown, PA 
(800) 372-2447 

fax: (610) 712-4106 


Philips Semiconductors 
Sunnyvale, CA 
(408) 991-3838 
fax: (408) 991-3300 
info@trimedia.scs.philips.com 

TI Semiconductor Group .·Denver, CO 
(800) 477-8924 

C8x@msg.ti.com 


56NA S BYTE MAY 1996 

(VLIW) processors. These words specify 
multiple operations for a processor that 
has multiple functional units. 

Philips is taking this approach with its 
TriMedia VLIW and DSP architecture, 
designed from the ground up to be a mul
timedia processor. TriMedia uses instruc
tions composed of as many as five inde
pendent operations. These operations can 
target any five of the 27 functional units in 
the DSP, including integer and floating
point arithmetic units and parallel DSP
like units. Each operation in turn can exe
cute multiple RISC instructions. 

For example, the me8 operation, which 
is aimed at MPEG "pixel-banging," exe
cutes four subtracts, four absolute values, 
and three adds in one cycle (I I RISC in
structions). Hence, with a 100-MHz clock 
rate, five operations per VLIW instruc
tion , and multiple RJSC instructions per 
operation, the TriMedia chip has a theo
retical limit of 2.5 BOPS. For additional in
formation on the characteristics of VLIW, 
see "The Word on VLIW," April BYTE. 

According to Derek Meyer, marketing 
manager for the Philips TriMedia Group, 
customers can program and optimize Tri
Media at the C language level-no as
sembly or machine language is needed
which is a key advantage for independent 
developers . Besides the TriMedia chip it
self, Philips will be providing a robust soft
ware development environment, includ
ing a C compiler, an emulator, a debugger, 
and a software simulator, as well as the 
embedded real-time OS and multimedia 
application libraries, such as MPEG, V.34, 
and H.320/H.324. 

VLIW is also the basis of the Mpact mul
timedia DSP from Chromatic Research. 
The core of the chip includes five groups 
of parallel-processing units surrounded 
by interface controllers for five high-speed 
external I/O buses. Each Mpact instruc
tion word contains two op codes, or in
structions. Each op code can operate on 
two to I6 integers simultaneously, enabling 
as many as 32 integer operations (com
mon in imaging and video) to occur in par
allel for each clock cycle. The Mpact me
dia engine is exclusively for multimedia 
operations; Chromatic's designers assume 
that the PC's processor will be available to 
handle floating-point calculations and oth
er control functions. 

Unlike the Philips approach, however, 
the Chromatic chip doesn't have a public 
interface. But that's OK-it fits neatly 
into a novel business model that Chro
matic is pioneering. 

While the world has grown accustomed 
to "fabless" semiconductor companies, 

Chromatic may be the first chipless chip 
company. Instead of worrying about build
ing and selling chips, Chromatic licensed 
the design to two large semiconductor 
companies (Toshiba and LG Semicon) 
that will sell the chip. Chromatic will focus 
on developing and selling ·"mediaware" 
for the Mpact to enable video, sound, 2-D 
and 3-D graphics, and fax/modem/tele
phony/videoconferencing capabilities. Me
diaware is a set of libraries and high-level 
APis that Jet applications programmers 
readily access the Mpact's functions. 

Whether customers will perceive a gap 
between independent chip vendors and 
software vendors remains to be seen. Says 
Julie Gallagher, marketing manager at TI 
for the C80 product line, "most chip buy
ers are used to paying for silicon and hav
ing the software ride along nearly for free. 
Whether Chromatic can reset customer ex
pectations is another business risk." 

Striking the Balance 
There are clearly many different ways of 
tackling signal processing, ranging from 
software running on a general-purpose 
CPU to hardware that's good for only one 
specific function. Which is going to win? 
The answer is probably all of them. Host 
processors will continue to evolve and take 
on more of the common DSP functions, 
while dedicated DSPs will evolve to high
er performance levels and lower costs. 
DSPs are expanding their capabilities be
yond traditional modem and audio pro
cessing to include video, voice recogni
tion, and graphics acceleration . From 
another viewpoint, graphics accelerators 
are taking on DSP capabilities and are 
evolving to include video and audio. 

So which kind of signal processing is 
best for what? In general, a dedicated DSP 
will enable you to deliver a system that 
handles multimedia faster than a system 
that relies entirely on the CPU. But you'll 
be paying for the extra silicon. 

If you go the dedicated DSP route, you 
must make decisions based on software 
issues. For those who want to minimize 
software costs, consider DSPs with ready
made APis and libraries that offer easy, 
high-level access to their functions. If 
you' re working on an application that re
quires unique or custom signal-process
ing algorithms, then you'll definitely go 
the programmable route. • 

Andrew W. Davis is president of the Wain
house Consulting Group (Southborough, 
MA), which specializes in marketing services 
and business planning. He can be reached at 
andrewwd@wainhouse.ultranet.com. 
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The Telecommunications Act changes all the rules when it comes to providing WAN services 


0 
nee upon a time, there 
were WANs connecting 
mainframe computers . 
Then there were LANs 

connecting PCs and servers. Then 
LANs began to talk over W ANs. 

In the following pages , we show 
how even these distinctions are be
coming meaningless. The new WAN is 
a flexible animal that carries client and 
server traffic at many rates and in many 
forms. With that flexibility will come a 
much more complicated, but ultimately more 
efficient, cost picture. 

But all this technological change is matched by a regula
tory sea change of tsunami proportions. You'll be buying new ser
vices for new purposes not only at new price levels but potentially 
from a very different mix of vendors. 

An Act of Congress 
If you simply went by the general press coverage, you 'd think that 
the 280-page Telecommunications Act that Congress passed ear
lier this year was aimed at keeping obscene material out of the 
hands of children. But there's more to the story. The Telecom
munications Act rewrites laws that have been in place for near
ly 62 years. Most pointedly, the act removes some of the major 
restrictions placed on AT&T and the regional Bell companies 
in 1984 under the orders of Judge Harold Greene (who presided 
over the U.S. government' s antitrust action against AT&T). 

The act frees long-distance carriers to r· er local service. ln ad
dition, the act allows regional Bells to ofk r long-distance service 
outside of their territories. And others, s 1ch as cable-TV opera
tors, are now free to offer telecommuni tions services . 

Theoretically , the competition from 111 this activity should 
drive down prices . But nothing will hap11 n immediately. That ' s 

ILLUSTRATIONS: GIACOMO MARCHESI © 1996 

because the bill doesn ' t simply say, "Open the 
floodgates." Instead, the bill orders the Fed

eral Communications Commission to 
write regulations (using a formal pro
cess called rulemaking) that allow this 
competition to happen . All told, the 
bill calls for 58 different rulemakings. 

Typically, the rulemaking process 
takes about a year, but it might take 
longer if the carriers file appeals. Also, 

the FCC has already said it doesn ' t have 
the staff-or the money to hire more 

staff-to handle such a process (the current 
year's FCC budget is $175 million ; the minimum 

budget required to handle the process would be $185 million, 
according to FCC Chai1man Reed Hundt). 

What does it all mean to you? For now, business as usual. But 
by the end of the year, you may have many more options when se
lecting a WAN service to connect your sites and your users. • 

-Salvatore Salamone, News Editor 

The New WAN The Price of WAN Playing 
Public switched networks Connectivity the ATM Card 
redefine corporate New services and more ATM deployment
networks .............59 competition could mean gets real ...........71 

savings ...............65 
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THE 
New services make it easier to shift corporate traffic from private nets to public switched networks 

SALVATORE SALAMONE 

I f yo u' ve ever been th rough an earth
qu ake, you know how things can shake 

up when two plates of the Earth 's crust 
abruptly shift. That's what happens when 
you build upon a foundation that's moving. 

Corporations are riding out a shake-up 
of ano th e r type. The fo un dat ion upon 
which ail corporate networks reside-the 
connecti vity services offered by telecom 
carriers-is undergoing a rad ical change. 

For years, most corporate networks ran 
on a te lecommunicati ons infrastructure 
that was fa irl y stable. But in the last fo ur 
years that all changed: The widespread de
ployment and acceptance of ISON, and 
the growing acceptance of other switched 
services, inc luding frame relay, Switched 
Multimegabit Data Service (SM DS), and 
even asynchronous transfer mode (ATM), 
are turning corporate W ANs into a kind 
of telecommunications Loma Prieta. 

All this at a time when the organi za
tional structure of corporations is shi fting 
from a setting where most employees work 
in large central offices to one where em
ployees increasingly work in many small 
er, geographica lly d ispersed offices. 

The result is a rad ical shift in the archi
tecture of corporate networks. Four years 
ago, you'd li kely see a pri vate backbone 
network of dedicated, leased TI or T3 lines 
carryin g voice and data traffic between, 
at most, a hand ful o f large regional of
fices. And you' d see low-speed (9 .6- or 
19.2-Kbps) dedicated leased lines carry
ing tran saction-oriented data between 
dumb terminals in smaller offices (a bank 
branch offi ce, fo r example) and main
frames in large data centers . 

Today it 's more li ke ly that thi s back
bone architecture is supplemented with 
higher-speed links carrying LAN traffic 
from branch offices, dial-up and switched
ci rcuit connections between the various 
branch offices, and dial-up access to the 
backbone for telecommuters and employ
ees on the road . continued 
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The shift is dramatic. It signals a change 
from the use of private corporate networks 
where most, if not all , of the traffic ran 
over leased lines managed by the corpo
ration to a system where most traffic runs 
over the public switched telecommunica
tions infrastructure. 

The Perfect Match 
The challenge most organi zations face to
day is choosing the right service for their 
connectivity needs. Determining what ex
actly is the most appropriate service is of
ten a juggling act. First, you have to con
sider performance issues. Does the service 
provide enough bandwidth for my appli
cations? Does the service let me set pri 
ority levels so that my most time-sensi
tive traffic gets through even when the 
network bogs down? 

Second, you have to consider financial 
aspects. Pricing for the same serv ice can 
vary greatly between regional Bell com
panies. ISON is the perfect example of 
thi s. Users in Southern California have 
seen fa irl y low monthly fees and usage 
charges because of Pacific Bell ' s aggres
sive ISON campaign. Whereas users in 
the New York/New England region pay a 
much higher rate for the same service. (For 
a more detailed breakdown of WAN ser
vice costs, see "The Price of WAN Con
nectivity" on page 65.) 

Third, there' s the issue of avai labi lity. 
Sure, ISON might offer the best perfor
mance characteristics and be reasonably 
priced, but if it isn't available in the town 
your accounting department's located in , 
you need to reevaluate your choice. 

Finally, to select a WAN service you 
must have an understanding of the traffic 
that wi ll be running over a link. Basically, 
you need to predict the traffic volume for 
each link, the mix of protocols that will 
run over the link, and whether any of the 
traffic is time-sensitive. 

The Backbone 
There are basically four connectivity sce
narios you will need to analyze: the back
bone network, LAN-to-backbone con-

BACKBONE GUIDE 

TRAFFIC VOLUME TYPE OF TRAFFIC 

nectivity, LAN-to-LAN connectivity, and 
user-to-LAN connectivity. Each scenario 
has characteristics that will determine the 
best service to choose. 

Backbone networks link large regional 
centers of an organization and typically 
carry both voice and data between the sites. 
Backbone networks have traditionally been 
built around dedicated leased lines that 
operate at either 1.544 Mbps (Tl speeds) 
or 44.736 Mbps (T3 speeds). 

The backbone is a private network man
aged by the company using it. A manager 
can allocate up to 24 64-Kbps channels 
for each Tl line and up to 673 64-Kbps 
channels for a single T3 line (the equiva
lent of 28 Tl links). The way you allocate 
these channels depends on the needs of 
your company. For example, within a sin-

PROTOCOL MIX RECOMMENDED SERVICE 

Heavy 	 Voice, data, and time· Multiple protocols Dedicated T1 or T3 
sensitive data, such such as TCP/IP, leased lines (ATM 
as SNAand IPX, NetBIOS, in the near future) 
transaction processing SNA 

gle Tl connection you might set aside four 
64-Kbps channels for voice, 768 Kbps (12 
64-Kbps channels) for videoconferencing, 
and 512 Kbps (eight 64-Kbps channels) 
for a data connection between mainframes 
in different sites. 

To get traffic onto the network, you use 
a time-division multiplexer in each site. It 
aggregates numerous voice and data chan
nels into one stream of traffic that goes 
out over the link. A device called a chan
nel service unit (CSU) connects the mul
tiplexer to the actual phone line. 

Tl and T3 circuits are still the most 
commonly used circuits connecting large 
regional centers to form a core backbone 
network. But there are alternatives to con
sider. Some companies use frame relay or 
SMDS to meet their backbone connectiv
ity needs. Currently, frame relay is one of 
the hotter technologies. 

With frame relay, data travels between 
two sites over a logical link called a virtu
al circuit. There are two types of virtual 
circuits. With a permanent virtual circuit 
(PVC), you define the path and the end 
points of a link once and they always re
main the same. With a switched virtual 
circuit (SVC), as the name implies, the 
frame-relay hardware assembles and tears 
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down the logical link between two points 
for each transmission. 

You can use public or pri vate frame-re
lay circuits to build your backbone net
work. You order service by specify ing the 
minimum guaranteed throughput you 
would like over a particular PVC. This 
minimum figure is called the committed 
information rate (CIR). 

One of the appealing factors of using 
frame relay is its flexibility when it comes 
to designing a network. You can select a 
CIR ranging from 64 Kbps up to Tl rates; 
this range of speeds makes sure you have 
some room to maneuver when trying to 
match the actual performance needs of a 
connection with a telco serv ice offering. 

Another appealing thing about frame 
relay is that it accommodates bursty traffic, 
such as the traffic generated by your typi
cal LAN applications. Even though you 
order frame-re lay service based on the 
CIR, traffic loads above this amount can be 
accommodated (at no extra charge) if the 
telco ' s network has the capacity to han
dle the traffic . (How often and how long 
you can exceed the CIR is something that 
must be negoti ated with the carrier before 
the servi ce is insta lled.) 

For the most part, frame-relay networks 
support data onl y. However, a number of 
companies run their voice traffic over their 
private frame-relay networks. And it is 
even possible to carry voice traffic over a 
public frame-relay network (see "Voice 
Gets Framed," February BYTE). 

Similarly, companies have trad itionally 
used SMDS for data. It's a public high
speed packet-switched service aimed at 
interconnecting LANs at T3 rates. But it, 
too, can carry vo ice if you have the prop
er equipment. For example, some multi
plexers allow you to combine voice, data, 
and video traffic so that it can be carried 
over a single SMDS link. 

One of the great attracti ons of SMDS 
is that it 's the only high-bandwidth public 
net available today (at least until ATM be
comes more widespread). That makes it 
attractive for companies that have to send 

zapp ing CAD files to a parts manufactur
er). If both companies use SMDS , they 
can always communicate th rough the pub
li c network without the hass le of setting 
up private lines. 

ATM is another possible service to con
sider for a backbone technology. But to
day, it 's avail ab ility is fairly limited. That 
could change in the next few years. 

Branching Out 
Often the choice of a backbone WAN ser
vice dictates the service choices for con
necting branch offices. For instance, if 
you ' re using frame relay for the core net
work, you' ll likely use frame relay to bring 
in the traffic fro m your branch offices. But 
there is a degree of flexibility. 

In a typical LAN-to-backbone scenario, 
you will have to support multiple net
working protocols, handle time-sensitive 
traffic to and from legacy systems, such 
as IBM hosts, and support a high vo lume 
of LAN traffic. 

Many private networks use fractional 

TI service between sites. As the name im
plies, this service is offered in fractional 
units of a Tl ' s link-usually in increments 
of 64, 128, 512, or 768 Kbps. Typically , 
you would select the bandwidth based on 
your peak traffic loads between sites. 
That's the safe way to do it. But it can also 
be uneconomical. You might exceed the 
peak traffic only once a week (when every
one logs into the system at the same time 
Monday morning, for example). 

The idea l solution would be to select 
your service based on average loads and 
somehow get some extra bandwidth when 
it 's needed. Frame relay does that to some 
extent, allowing you to exceed your CIR 
when you have a burst in traffic load. 

But if you are usi ng leased lines be
tween sites, there' s another way to design 
your netwo rks to save money: Use 
switched services to supplement leased 
lines . Suppose your average traffic loads 
are below a Tl line' s capacity and your 
peak loads are somewhat above drnt. Using 
traditional communications options, you 
might opt for a second line just to be safe. 

A better choice would be to use a Tl 
link that satisfies your average traffic loads 
and then simpl y add bandwidth on an as
needed basis using dial-up ISON lines. It's 
simple: Once it determines that a leased 
line link is saturated, a router in a branch 
office simply brings up an ISON connec
tion to the main office. This process is 
commonly called bandwidth on demand. 
(Most major router vendors have buil t 

large fil es (for example, an automaker 

LAN-TO-BACKBONE GUIDE 

TRAFFIC VOLUME 	 TYPE OF TRAFFIC PROTOCOL MIX RECOMMENDED SERVICE 

Moderate 	 LAN data traffic and IP, IPX, some AppleTalk, Frame relay, 
some time-sensitive and possibly a small fractional T1 , ISDN, 
traffic, such as SNA amount of SNA Switched 56 
session traffic 
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bandwidth-on-demand features into their 
router management software.) 

Using lSDN like th is gives a link some 
elasticity to accommodate peak traffic . 
Most routers can add a single 64-Kbps B 
channel. To add more bandwidth requires 
an in verse multiplexer, which allows you 
to aggregate the bandwidth of additional B 
channels into a single hi gher-bandwidth 
link. For example, with an inverse multi
plexer you could easi ly merge the two B 
channels of a Basic Rate Interface (BR!) 
ISON connection to form what appears to 
be a single 128-Kbps pipe to carry video
conferenci ng traffic between two sites. 

Another way you can use ISDN con
nections with existing leased lines is as a 
backup link in case the main link fa ils-a 
feature commonly called dial backup. This, 
too, can save money on WAN serv ice 
charges. For example, many compan ies 
install redundant leased lines between sites 
in case the primary one fa il s. Typically , 
the secondary, or backup, line remains idle 
unless there ' s a failure. All the while , 
you' re paying monthly charges for thi s ad
ditional line. The way dial backup works is 
that once a branch-office router detects a 
failed link, it brings up an ISDN connec
tion to the main office to carry traffic. 

Aclclitionally , yo u can use ISDN in 
LAN-to-backbone connectivity as the sole 
connection. Basically, an ISDN router at
tached to a LAN in a remote site dials up a 
connection when it receives traffic des
tined for a LAN in another location. 

If yo u want to connect a number of 
sma ll er offices to a regional office using 
ISDN, you can equip the regional office 
in one of two ways. You can have multiple 
lSDN BR! lines com ing into the facility. 
Or you can choose Primary Rate Interface 
(PR!) service for the central si te. This way 
the carrier multiplexes the signals coming 
from the various sites onto a single access 
line into your fac ility. 

Keep in Touch 
Connectivity needs are different when link
ing branch offices to each other. They're 
so different that you should pay special 
attention when selecting the service you ' ll 

SINGLE USER-TO-LAN GUIDE 

TRAFFIC VOLUME TYPE OF TRAFFIC 

Low to Access to server and 
Moderate host applications, E-mail, 

file transfers 

LAN-TO-LAN GUIDE 


TRAFFIC VOLUME :rm OF TRAFFIC 

Moderate 
to low 

LAN data from E-mail 
exchanges and 
occasional file transfers 

use. For example, it is usually impractical 
to have dedicated links from each office to 
all other offices. Such meshed networks 
were common when you needed to link 
only a handful of large offices. But today 
it's quite common for a large organi zation 
to have hundreds of sma ll er offices. In
stead, the more typical pattern now is a 
star structure where smaller offices feed 
into larger data centers. In thi s scenario, 
a person in Boston might send a file to a 
coworker in Pittsburgh by way of the com
pany's headquarters in New York. But 
there are often times where it makes sense 
to let two branch sites connect directly. 

Determining whether the lin k between 
two smaller offices should be dial-up or 
dedicated is not a simple matter. You pay 
a fixed monthly rate for a leased line. You 
can fill the link to capacity for every sec
ond of the month or not send a si ngle byte 
of data over it and sti II pay the same 
amount. With dial-up ISDN, you typical
ly have a small set monthly fee and a usage 
fee based on the time the connection is up. 

There are no hard and fast rules of when 
to use a cleclicatecl line versus when to use 
an on-demand dial-up co nnectio n-it 
large ly depends on the pricing of the ser
vice. A general rule of thumb is that if you 
need more than three to fou r hours of con
nectivity per business day, you should use 
a dedicated line. Anything below that and 
you can get by with a dial-up line. Most 
routers support a function ca lled clial-on
demand for this type of LAN-to-LAN con
nectivity between sma ller offices. 

For many yea rs Switched 56 service 
was a big hit. It's a dial-up service that 
lets two sites exchange data at 56 Kbps, 
but it uses a channel serv ice unit/data ser
vice unit (CSU/DSU) instead of a modem 

PROTOCOL MIX RECOMMENDED SERVICE 

IP, IPX(usually ISDN or analog 
only one) 

to place the call. With Switched 56, you 
pay a monthly fee plus a usage fee that is 
based on the time the circuit is up. That 
makes it economicall y practical for casu
al connectivity, where one site simply 
needs to open a lin k to another site for a 
sho1t period each clay. Switched 56 is well
suited to appli cations such as videocon
ferenci ng and telemedicine where large 
image files must be transfe1Ted. 

But the use of Switched 56 is likely to 
drop off as ISDN becomes more available. 
ISDN offers more bandwidth (two 64
Kbps channels in a PRI circuit vs. 56 Kbps 
for a Switched 56 link). And many caiTiers 
are pricing ISDN so that it makes better 
eco nom ica l sense to use it rather than 
Switched 56 services. 

ISDN is also starting to gain ground in 
the single user-to-LAN connectivity area. 
Today most telecommuters and mobil e 
workers still rely on modems and analog 
phone lines. However, as ISDN BRI ser
vice becomes easier to get, and the price 
for ISON terminal adapters drops, more 
te lecommuters will switch to ISDN be
cause of its higher speeds. 

Get with the Program 
The nature of connectivity has changed 
dramatically in the past year. Corporations 
are much more decentralized now, and that 
makes the old paradigm of private net
works obso lete. Everyone wants more 
bandwidth, more performance, and more 
sites connected, all while paying less fo r 
the telecom services. 

To accom modate such connectivity 
needs is no mean feat. Many businesses 
are using a mix of public telecom services 
that best meets their performance and eco
nomical needs. 

The good news is that there are many 
serv ices to choose from. The bad news is 
that some of the services are not ubiqui
tous, or their pricing structure makes them 
too expensive. • 

Salvatore Salamone is a BYTE news editor 
and author of Reducing the Cost of LAN 
Ownership (Van Nostrand Reinhold, 1995). 
You can reach him ar ssalamone@bix.com. 
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THE PRICE OF WAN CONNECTMTY 

Choosing the right WAN service for your business typically comes down to pricing 

LIZA H END ERSON 

I f you grew up in the Eastern bloc, you 
probabl y got used to having one or two 

choices of consumer goods. If you then 
moved to the United States , wa lki ng 
through a grocery store or a mall proba
bly wouldn ' t be fun-it ' d be stressful. The 
number of choices is overwhelming. 

Wide-area networki ng services are start
ing to offer the same wealth of riches . It 
can be stressful picking one of the many al
ternatives; th at the di ffe rences between 
the so lutions are not always readily ap
parent only adds to the difficulty. 

To choose, you not onl y have to know 
what your business and network goals are, 
you need to know how much these things 
cost. And that isn ' t always easy to figure 
out. Service prov iders can charge on the 
basis of di stance , ty pe of serv ice, band
width, and usage. To make it more com
plicated, they can also stJi ke deals. Here' s 
what you need to know about the cost of 
the most popul ar WAN services. 

ACornucopia of Choices 
There are fi ve ma in WAN serv ices for 
hi gh- speed data networki ng used in the 
U.S. today. These types of service are: pri
vate lines , X.25, fra me re lay , Switched 
Multimegabit Data Service (SMDS), and 
asynchronous transfer mode (A TM). These 
services are used to build core networks ; 
many companies extend the boundaries of 
their core ne ts by using other serv ices , 
such as ISON and analog phone lines, to 
give use rs in small e r offices , te lecom
muters, and mobile workers access to this 
core backbone network. 

Pri vate lines and X.25 have been around 
for a couple of decades. The other three 
broadband services are relatively new. 

Private lines (also known as leased lines 
or ded icated c ircuits) are best suited for 
point-to-point connections. Nearly all the 
large corporate networks built during the 
1980s used private lines. You lease a pri
vate line on a monthly basis from a local or 
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long-distance service provider, 
or from a carrier. This type of 
line offers a direct path between 
two corporate locations for send
ing voice, fax, data, and video. 

You can define private lines in 
terms of bandwidth. Private lines 
come in three main flavors: OS-0, 
OS-1 , and OS-3. AU other private 
line services are some variation 
of these basic building blocks 
(built in 64-Kbps increments) . A 
OS-0 runs at 64 Kbps, a OS- I at 
1.5 Mbps, and a OS-3 at 45 
Mbps. A OS- I is made up of 24 
OS-0 circuits; a OS-3 is made up 
of 28 OS- Is or 672 OS-Os. 

Service providers typically 
price private lines on the basis 
of bandwidth , with fixed and 
mileage-based monthly recur
ring charges. The mileage por
tion of the pricing typ ica ll y 
breaks down into mileage zones, 
such as 0-100 miles , 101 -500 
miles, and over 500 miles. For 
example, a OS-3 circuit between 
Los Angeles and San Francisco 
(approx imately 350 miles) wou ld typical
ly cost about $350 per month for a OS-0, 
$3300 per month fo r a OS-1 , and $32,000 
per month fo r a OS-3. There are no addi 
tional fees fo r usage. So basically you try 
to fill the pipe with as much traffic as pos
sible and try to keep it busy for as many 
hours as you can. 

LEASED LINE SHOPPER'S GUIDE 

Cut Your Rate 
Location A LAN ,, 
~~ 

Router 

~~,. 
I 

CSU/DSU 

Location B 
Frame-relay 
access line 

~~'>. 
· Router ··' GFi!~ -. 
~ f!J!jJ) f.§!!JJ

I 
CSU/DSU 

Public switched 
network 

Miieage 
charge

PVC = permanent virtual cirouH 
CSU/DSU =channel service unit/data service unlt 

The ISDN Connection 
Some compani es use ISON serv ices to 
build their networks . !SON makes sense 
when you have branch offices that do not 
requi re a constant link between sites but 
do, however, require high-speed connec
tions for several hours a day. For exam
ple, you might have a chain of retail stores 

that need to send and retrieve inventory, 
sales, and price information to and from 
the chain's headquarters every evening. 

Typically in situations such as this, you 
would deploy a dial-up router within each 
store and use an ISON Basic Rate Interface 
(BRl) link as the primary link to head
quarters. This would provide an econom
ical so lution since usage charges for the 
ISON link are based on the amount of time 
the line is up and running. 

There is no hard and fast way to figure 
when it becomes more economical to use 
a dial-up line vers us a leased line, but 
here' s a good rule of thumb: For anything 
less than about four hours of connectivity 
per day, a dial-up line is more economical. 
So dial-up might be a good bet if you sim
ply need to back up a local database to a 
main site once a night, for example, or if 
you need to send the day's sales figures 
to headquarters at the close of business. 

In the central site, you need to choose 
which type of ISON service to use. You 
can have either a number of incoming BRI 
lines or a si ngle Primary Rate Interface 
(PR!) line. The choice between multiple 
BRI lines and a PRl line is strictly an eco
nomic one. There ' s typically a cutover 
point at which it becomes more cost-ef
fect ive to use a single PRI line rather than 
multiple BRI lines. 

Here 's how to es timate thi s cutover 

USAGE RATE MILEAGE RATE TYPICAL COSTS 

Pay fixed price for a specific Pay more for $350 per month for a 64-Kbps 
amount of bandwidth (e.g., greater distance. link; $3300 per month for a 
T1 or T3) and no additional 1.54-Mbps link; $32,000 per 
fee for usage. month for a 45-Mbps link (all 

rates for a line to connect sites 
approximately 350 miles apart). 

USAGE RATE MILEAGE RATE TYPICAL COSTS 

Pay fixed price per month for Long-distance Costs vary greatly throughout 
service plus a usage charge charges apply. country. Typically the recurring 
based on the amount of monthly line charge that covers 
connect time. basic BRI service ranges from 

ISDN SHOPPER'S GUIDE 


$20 to $35 per month. The 
usage charges vary and are 
typically competitive with analog 
phone usage charges. 
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Power problems can also 
cause network and hard drive 
crashes, read/write errors, cor

ruption or loss of data, faulty 
data transmi ssions, system 
lockups, premature fa ilure of 
components and much more. 

Best Power products are your 
answer. T hey clean up dirty 

power, which can red uce your 
computer problems by up to 

80%. * They also prov ide 
backup power to shutdown 
gracefull y in a bl ackout. 

And now, all Best Power 
Single-Phase UPSs come 
with free software, provid
ing power monitoring and 
automatic unattended shut
down for your system. 

Visit us at COMDEX/Spring, Booth 12 15 

© 1996. Best Powe r. a unit of Genera l Signal. 

Don' t take unnecessary ri sks. 

Call Best Power for your 
power protection answers. 

1-800-469-4842 
As k for operator 193 

e-mail: in fo @bestpower.com 
Internet: http://www. bestpower.com 
24-hour FAX info rmation line at 
800-487-68 13. 
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that the number of call s for computer service 
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(Includes Free Software) 

The Answer i11 Poil'er Protection 
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point: Take the monthly cost per PRI line 
and divide it by the cost for a si ngle BRI 
link. Depending on the rates your ISON 
service provider charges, the cutover point 
between multiple BRI links and a sing le 
PRI link may be around eight or I 0 lines . 

There's another factor you should take 
into accoun t: Consider the cost of manag
ing the TSDN eq uipment in headquarters. 
It is typically less expensive to manage a 
sing le device to which a PRI line is con
nected than to manage multiple routers to 
which each BRI line is connected. 

Meshing with Success 
Frame relay becomes economi ca l when 
four or more locations require intercon
nectivity . It 's the ' 90s version of X.25. 
(For many users in Europe, X.25 is sti ll 
quite popular. It' s priced attract ively com
pared to other services and its avai lab ility 
is quite extensive.) 

With a frame-relay service, each net
work location gets a connection into the 
frame-re lay public network service and a 
port connection . The port con nection is 
the locat ion ' s gateway into the pub li c 
frame-relay service. 

Permanent virtual circuits (PVCs) exist 
between these port connections. The main 
advantage of frame relay over a leased line 
is that one connecti on into the netwo rk 
can suppmt many PVCs to many other lo
cations. (That is, one physical connection 
into the frame-relay "cloud" creates many 
log ica l connections to many sites.) Com
pared with using private lines, the PVC 
archi tecture often offers sav ings on wide
area eq uipment ports, network access, and 
operational costs. The alternative is to have 
dedicated connect ions to every locat ion 
from every site, requiring much more hard
ware at each site, such as termination 
equ ipment fo r each connection. 

Frame-relay pricing is genera lly not sen
s iti ve to mileage. A con nection from 
Chicago to St. Louis costs the same as a 
cross-country connection from Seattle to 
Tampa. The most common pricing struc-

FRAME RELAY SHOPPER'S GUIDE 

Say No to Leased Lines 


ture includes a flat-rate monthly charge 
fo r the port co nnection and a flat-rate 
monthly charge fo r the PVC based on 
bandwidth. Port connections and PVCs 
are typically avai lable in 64-Kbps incre
ments, up to I .5 Mbps. The amo un t of 
bandwidth ass igned to each PVC is called 
the committed information rate, or CIR. 
The CIR often affects the price of the PVC, 
but a PVC is ab le to "burst" above thi s 
CIR all the way up to the port connection 
speed. A 64-Kbps port from a long-dis
tance carrier li ke AT&T or MCI would 
cost you approximately $200 to $300 per 
month before discou nts, and a two-way 
32-Kbps PVC is about $60, for a total of 
$260 to $360 per month. 

Some service providers, like MCI, also 
offer usage-based PVCs. With usage pric
ing you can pay a monthly minimum and 
then pay for the number of packets suc
cessful ly sent over the network. MCI even 
offers a price cap with this option , so you 
don ' t risk paying more for the usage-based 

Location A 

""~Router 
-~'3\\'17 
~~/ 

I 
CSU/DSU 

~~ 
~~~ 

I 
CSU/DSU 

CSU/DSU =channel service unlVdata service unit 

LocationC ~ 
~N 

USAGE RATE MILEAGE RATE TYPICAL COSTS 

Pay fi xed price per month for Not mileage $200-$300 per month for a 64
a port connection and a flat sensitive. Kbps port; $120 for a zero-CIR 
rate for a PVC based on the PVC, $270 per month for a 64
bandwidth of the link. Kbps CIR PVC. 

Router 

service than what you would pay for a reg
ul ar PVC. 

Some providers also offer a zero-CIR 
PVC. This is where the carrier doesn't as
sign the PVC any bandwidth. Instead, the 
network attempts to deliver packets but can 
discard them if the network is too busy. 
Zero-CIR PVCs can cost less than nonzero 
PVCs-typically about $120 per month. 

Some local exchange carriers that offer 
frame-relay services charge by the number 
of PVCs, not by the PVC bandwidth . Four 
32-Kbps PVCs cost the same as four 64
Kbps PVCs. But the service provider gets 
you in another way: by imposing "sub
scription" limits. The subscription of a port 
is the ratio of the total assigned PVC band
w idth for a ll the ass igned PVCs to the 
port ' s bandwidth. 

The frame-relay market has been grow
ing, spu1Ted in large part by the rapid adop
tion of this new service by small and medi
um-size companies. The applications that 
frame relay can support have increased as 
well , with voice and packetized video now 
being relatively common. 

Aiming High with ATM 
ATM is another new public data service 
that supports very high-speed connectivi
ty-from 1.5 to 622 Mbps. The excite
ment surrounding ATM stems from its ca
pability to support a w ide var iety of 
appli cations, including voice, data, imag
ing, and video on one network. But with 
this consolidation comes an added layer 

68 BYTE MAY 1996 



You never give your HP printer a second thought. You just know it's going to work. 

Now that same HP performance can be found in a line of PCs designed specifically 

for the demands of small business. The HP Vectra 500 PCs. They arrive ready to work
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' 

Minitower or Desktop models : 
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Pentium processor 
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•4X. 6X or BX EIDECD- ROM Drive' 

•28.8 fax/data modem with 
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•16-bit Sound blaster audio' 

•Hands-free headset with microphone' 

•1 year on-site warranty' 

•1year free phone support for hard 
ware, 90 day free software support 
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of complexity: A TM handles each appli
cation according to its unique needs, but 
fine-tuning the network to achieve this 
goal of canying multiple data types is com
plicated. ATM is also still expensive, as 
is often the case with new technologies. 

Frame relay and ATM work together to 
address the low- and high-speed connec
tivity needs within an enterprise network, re
spectively. They talk to each other through 
a process called se111ice inte1working, which 
lets a frame- relay site directly communi
cate with an ATM site. Interworking is use
ful when many small remote locations need 
to communicate with headquarters. For ex
ample, it's common to see the remote sites 
use 56-Kbps frame relay and the head
quarters use 45-Mbps ATM in order to ag
gregate the traffic coming in from all the 
outlying locations. 

Most service providers have not pub
li shed their ATM pricing. Instead, they 
normally quote ATM rates on a case-by
case basis. Because ATM is still in the 
early stages of development and accep
tance, end users sometimes have the op
portunity to conduct "free" network trials 
for a month or so before committing to 
buying the service. 

You can expect to pay about $3000 to 
$5000 for a DS-1-speed ATM port and 
about $15,000 to $20,000 for a DS-3 port. 
ATM offers four different classes of ser
vice today , each designed with different 
characte ri stics to support the needs of 
voice, data, and video applications. Like 
frame relay, the connections between ATM 
port connections are virtual. The class of 
service you ass ign to a vi rtu al circuit can 
affect the price. Typically , a virtual cir
cuit with a class of service that supports 
voice or video has a higher price compared 
to a virtual circu it with a class of serv ice 
that supports data. Why? Because the voice 
and video applications are more sensitive 
to delay than data and req uire a higher 
quality of service. When we're talking on 
the phone, we wou ld rather hear "good 
morning" as opposed to "good," a two
second silence, then "morning." Prices for 
ATM virtual circuits vary greatly between 
carriers. And for the most part, these prices 
are negotiable. 

Getting Connected by SMDS 
SMDS is yet another public data service, 
but unlike frame relay and ATM, which 
are connection-oriented services, SMDS 
operates like a very large LAN. Its con
nectionless environment is ideal for data 
networks that require any-to-any connec
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SWITCHED BROADBAND SHOPPER'S GUIDE 

SMDS 
USAGE RATE MILEAGE RATE TYPICAL COSTS 

Pay a monthly port connection 
charge based on the bandwidth 
of the connection. Also pay a 
monthly usage charge based on 
megabytes of traffic that pass 
over the link. 

ATM 
USAGE RATE MILEAGE RATE TYPICAL COSTS 

Pricing normally quoted on a 
case-by-case basis. 

tivity between four or more locations. 
"Any-to-any connectivity" is like mak

ing a phone call: You can call anyone with 
a phone from any other phone. Any loca
tion that has an SMDS-compatible device 
can communicate with other locations that 
have SMDS-compatible devices . (Instead 
of using a telephone number to call a lo
cation, SMDS uses an assigned address.) 
The service providers offer the capability 
to screen unwanted or unauthorized "calls" 
through a filter. They also allow you to 
create closed user groups so that a com
pany or a community can create its own 
virtual network among its constituents. 

SMDS runs from 56 Kbps up to 34 
Mbps, a lthoug h some SMDS serv ice 
providers do not offer connections below 
1.5 Mbps . Similar to the situat ion with 
frame relay and ATM, each location needs 
its own port connection to access the 
SMDS network. But unli ke frame relay 
and ATM, SMDS doesn' t need predefined 
virtual circuits between ports. 

There is a charge for an SMDS port con
nection based on the assigned bandwidth. 
It can range from approx imately $50 for a 
64-Kbps (DS-0) port up to $3000 to $4000 
for a 34-Mbps port. In addition to the port 
charges, service providers assess usage 
charges based on the number of megabytes 
that pass over the connection. Some service 
providers have usage charges, which can 
range from 4 to 18 cents per megabyte. 

Down to Brass Tacks 
Most long-distance and local-area 
providers offer frame-relay services to
day. Many offer ATM services, but only 

Not mileage 
sensitive. 

Not mileage 
sensitive. 

$50 per month for a 64-Kbps 
port up to $3000 for a 34-Mbps 
port. Usage charges range 
from $0.04 to $0.18 per MB. 

$3000 to $5000 per month 
for a 1.54-Mbps link; $15,000 to 
$20,000 per month for a 45
Mbps link. 

half the local carriers offer SMDS , and 
only one interexchange carrier, MCI, does 
so. Deciding between using a local-ser
vice provider and a long distance provider 
depends on the relative proximity of the 
locations you' re connecting. If most or all 
of the network locations are in the same 
city or metropolitan area, then you're prob
ably better off using your local carrier. If 
most of your locations are scattered over 
the state, the region, the country, or the 
world, then you will need to talk to an in
terexchange carrier. 

The carriers will help you match your 
applications with the service that will pro
vide the best overall price/performance. 
They can also help yo u design the net
work, install the equipment and the net
work, and even operate the network if you 
do not have the resources or expertise. 
With managed network services, the ser
vice can provide you with an end-to-end 
solution that includes equipment at your 
location, transport fac il ities, installation, 
maintenance, monitoring, network man
agement, and even ongoing network op
timization and design. The carrier becomes 
an extension of your business organiza
tion that will take care of your telecom
munications internetworking needs. This 
gives you more time to concentrate on 
your core business. • 

Liza Henderson is a consultant in the broad
band group of TeleChoice (Verona , NJ) , a 
telecommunications consultancy. You can 
reach her at TeleChoice's Midwest office at 
(918) 343-0201, or you can send E-mail to 
editors@bix.com. 

mailto:editors@bix.com
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PLAYING THE TM ARD 

Companies are already using this broadband networking technology to speed up communications 

LANE F. COOPER 

A nyone who has tried to access a 
graphically rich Web site, even on a 

shared Switched 56 link, will tell you that 
the going can still be pretty tough on the 
so-called information superhighway. Long 
journeys through virtual labyrinths end in 
frustration as data stored on powerful Web 
servers gets bottled up on the public 
telecommunications networks. 

The problem is even more acute in the 
corporate world of interconnected LANs. 
Decentralized information has improved 
local productivity and competitiveness but 
made it difficult to share information. Ini
tially, companies were limited to dedicat
ed high-capacity leased 1.ines. In the past lO 
years, more cost-effective switched data 
technologies (e.g., X.25 , frame relay, and 
Switched Multimegabit Data Service, or 
SMDS) have emerged. 

But as we launch into the second half 
of the decade, the progress of a group of in
ternational users , vendors, and telcos 
promises to pave a raceway with the broad
band networking standard called asyn
chronous transfer mode (ATM). 

Building a Universal Backbone 
ATM, originally a telecommunications in
dustry switching initiative for delivering 
broadband services, has rapidly caught on 
in the data communications community. 
ATM owes its origins to the AT &Ts of 
the world and the International Telecom
munications Union, through which ATM 
standards were first developed. Other or
ganizations-the A TM Forum in particu
lar-have come along to move ATM into 
the data communications world. 

The ATM standard describes a univer
sal networking architecture that will en
able all k.inds of traffic-voice, data, and 
video-to flow over m.idspeed (56-Kbps to 
1.54-Mbps) to high-speed (multigigabit 
rates) data pipes in a manner compatible 
with current and planned electrical and 
optical cables. The idea is to achieve an 

MAY 1996 BYTE 71 



bii;lilnli:ll!1:ii Playing the ATM Card 


industry-wide consensus on how to build a 
globally internetworked broadband infra
structure that will support multiple ven
dors' products and ex isting services . 

Without the standard, telcos and users 
have had to rely on dedi cated frame relay, 
Fiber Distributed Data Interface (FDDI), 
X.25 , and Systems Network Architecture 
(SNA) networks to connect their LANs 
and have hi gh-speed access to the Inter
net. Yet, despite the fact that these tech
no log ies remain viabl e toclay-incleecl , 
given the in ves tments that have gone into 
their creation, these technologies have their 
loyal supporters-bandwidth demands that 
exceed th e ir des ign para meters are in
evitable. Thi s is especially true as multi
media appli cati ons that integrate vo ice, 
data, and video leave the drawing board 
and head for the market. 

Running the Numbers 
The imminent convergence of medi a, ap
plicati ons, and technologies has many ex
perts predicting that this will be the year 
ATM achi eves so lid commercial signifi
cance. Indeed, demand for A TM products 
and servi ces is accelerating toward a crit
ical mass, according to Vertical Systems 

Group (VSG; Dedham, MA), a consult
ing firm that tracks the growth of broad
band technologies . The global A TM mar
ket was pegged at $134 milli on in 1994, 
with YSG analys ts predicting it will top 
the $2 billion mark by the encl of 1998. 

Most of thi s activity , says YSG princi
pal Rosemary Cochran , is occ urrin g in 
equipment sales as broadband network im
plementors, led by te lcos , buy WAN and 
LAN switches along with other access de
vices to bui lei an A TM in fras tructure . 
Cochran believes deploying infrastructure 
will account fo r 85 percent of the cumu
lative investment in ATM through 1998. 
Then, services delivered over the new stan
dard will beg in to rin g the hi gh-s peecl
communication cash registers. 

But even then, it is not at all certa in that 
the traffic cours ing through these networks 
will be nati ve ATM. The short- to mid
term service revenue, says Cochran , wi II 
come from using the multi gigabit ATM 
service as the transport mec hani sm for 
kilobit and megabit technologies. In other 
words, the early service money will come 
from offering things like frame relay over 
ATM, or Ethernet over ATM, even vo ice 
over ATM . 

WHY YOU'LL NEED ATM 

1ISDN does the trick for browsing vanilla 
Web pages, but videoconferencing and 

other bandwidth-intensive Internet activities 
will need low-to midspeed ATM . 

2Cost-efficient integration of voice, data, 
and bandwidth-hungry applications like 

imaging over the wide area will require 
ATM's bandwidth . 

3 Ensuring proper quality of service for all 
the different types of traffic that your 

net will eventually carry requires a network 
that inherently understands quality of 
service. ATM was designed to do just that. 

4The public network will become an ATM 
network, so in the long run, carriers will 

offer companies financial incentives to 
switch to ATM . 

The implications are quite dramatic, par
ticul arl y for telecommunicati ons compa
nies entering the market with a re latively 
clean technological slate. For these players, 
a bulk in vestment in ATM networking 
technologies, supplemented by smal ler in
vestments in conversion technologies that 

AHierarchy of Switches ATM public 
t ....... ..... . 
 network or private 

0 High-perfonnance ATM corporate network 
backbone switches /~
Used by carriers in their local • • • • -• • ---, l mm,,. 

efflces or by large corporations 
to form the core of the backbone 
network. 

8 ATM access switches 
Used as an interface to the 
carrier's network or the corporate 
ATM backbone. 
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Best Power unattended
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Vi sit us at COMDEX/Spring, Booth 12 15 

a blackout eats your 

network for lunch l 
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you their software's free 
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hang on the edge of the network, will allow 
for the "virtual" provision of multiple ser
vices on a single network. 

For example, you might see a provider 
with an A TM backbone offering frame
relay service over ATM. If that's the case, 
the provider would supply you with an 
edge device that converts frame-relay 
frames to A TM cells (and the opposite at 
the destination end of a link). You might 
also see a provider use an edge device that 
simply carries your traffic (in its native 
frame-relay format) to a central office 
switch, which wou ld handle the conver
sion to ATM cell s. 

As the A TM standard grows more ro
bust and spreads, it will be increasingly 
easy for network managers to connect 
LANs scattered across the world using the 
technologies of their choice with the telcos 
of their choice. "Service providers wi ll be 
ab le to offer Ethernet access on one side 
and Ethernet delivery on the other side, 
and what happens in between on their 
ATM backbone over the WAN wi ll be 
transparent to the user," says Doug Green, 
a product line manager with NetEdge (Re
search Triangle Park, NC). 

Getting over ATM 
Currently there are a number of efforts un
der way to carry traditional LAN traffic 
over A TM networks without the user hav
ing to worry about it. Basically, you ' d li ke 
some type of edge device, such as a router 
or multiplexer, that has an ATM port on 
one side that connects to your wide-area 
service link and a LAN port on the other 
side that connects to your hubs or routers. 
The desktop environment would remain 
unchanged. So a user on an Ethernet LAN 
in one site who sends large files to a user 
on an Ethernet LAN in another site 
wou ldn ' t know the file is being carried 
over an ATM lin k. 

Today this transparency might mean us
ing LAN emu lat ion (commonly ca ll ed 
Ethernet over ATM). This effort involves 
mapping Ethernet MAC addresses to A TM 
node addresses (see "A TM with a Twist of 
LAN," November 1995 BYTE). There ' s 
also an effort to carry IP over ATM . The 
Internet Engineering Task Force' s RFC 
I 577 Address Resolution Protocol speci
fies how to carry IP traffic over an A TM 
network. A number of vendors already 
support thi s protocol in their products. 

Then there ' s the effort by the Frame Re
lay Forum to carry frame-relay traffic over 
A TM permanent virtual circuits (PY Cs). 
The Forum has come up with an Internet-

working Implementors Agreement that 
specifies how this can be done. Addition
all y, a number of vendors, including Mo
torola, ACT, Stratacom, and Micom, have 
developed switch technology to carry voice 
over ATM (see "Voice Gets Framed," Feb
ruary BYTE). 

IBM, through a developers ' group, has 
proposed a specification to cany Advanced 
Peer-to-Peer Networking (APPN) traffic 
over ATM. What ' s interesting here is that 
IBM maps APPN class-of-service prop
erti es to ATM ' s quality-of-service fea
tures-a company sets traffic priority lev
e 1 s using its ex isting APPN network 
management tools. So, for example, you 
could g ive transaction-oriented traffic a 
hi gher priority than, say, file transfers. 
With these APPN leve ls of service de
fined, you could then run the traffic over an 
ATM network and tap the service's built
in quality-of-service features that also al
low you to prioritize traffic. 

The upshot of all these efforts is that 
ATM might change how you choose 
WAN services. In the past, companies usu
all y settled on one networking technology 
for their backbone (e.g. , T-1 or frame re
lay) and that choice dictated all connec
tivity choices after that. A TM changes the 
scenario by allowing you to use pretty 
much any access technology to feed into it. 

ATM could become a universal trans
port conduit that wi ll enable companies to 
run anything over it. At the same time, 
they'll be able to use any type of WAN 
service as access into an A TM backbone. 

Thus, the ATM network' s ability to sup
port multiple services not only forms the 
technological backbone for the next gen
eration of telcos, it also underpins a new 
business development strategy. 

Take the case of MFS Data Services. 
MFS is a competitive access provider that 
started out offering fiber-based network 
services in metropolitan areas but has used 
ATM over the last three years to develop a 
national and international data service. 
"MFS is an example of a telco that has 
been ab le to start with a clean slate by 
building an ATM backbone," says VSG's 
Cochran. "It has allowed them to provide 
services quickly and have competitive ad
vantage ." And as the ATM standard de
velops further to accommodate existing 
and emerging access technologies, it will 
allow them to provide a greater variety of 
serv ices without the costs that come with 
building dedicated network services. 

The company rolled out one of the na
tion ' s first commercially avai lable ATM 
networks in August of 1993. It deployed 
ATM switches, manufactured by New
bridge , and leased 45-Mbps DS-3 lines 
from long-distance carriers to link eight 
cities across the country. In February of 
1994, MFS stretched its network to Eu
rope. It now has 26 ATM switches 
throughout the world. 

"We would not be in the data business 
without ATM," confirms Bob Barbour, 
MFS' director of marketing services. "We 
couldn't do the depth and breadth of prod
ucts that we do right now on a national 
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and international bas is. Every bit of our 
traffic that runs on a national basi s runs 
over ATM, even if it comes in as Ethernet, 
frame relay , Token Ring, video, or wide
area voice exchange," says Barbour. 

Reaping the rewards of ATM will prob
abl y be more difficult and complicated for 
o lder, larger pl ayers that have made core 
in ves tme nts in di sc re te data networks. 
Most of the RBOCs will have to upgrade 
the ir infrastructures to ATM whil e con
tinuing to support ex isting networks. 

But that is not stopping them from mov
ing forward with stra tegic A TM agendas . 
All the majo r te lcos we ta lked to have 
plans for A TM at the core . The race is on 
among the carriers to get commerci al traf
fi c o n ATM pl atfo rm s th a t have been 
rolled out fo r tests. "Most if not a ll of the 
nati ona l carri e rs now have generali zed 
ATM service offerings," says Newbridge's 
John Shaw. 

About half the local carri ers, including 
the RBOCs, GTE, and the competitive ac
cess providers, have pl ans fo r ATM, ac
cording to Shaw. Over half of them have 
ATM services in at least their major met
ropo litan markets. " I thin k you will see 
close to I 00-percent parti cipation in ATM 
by the end of 1996 from all the maj or local 
carri ers," says Shaw. And many of those 
carri ers will atte mpt to have widely di s
persed servi ce coverage. 

Bringing It All Back Home 
The press ure has built up to a point where 
we are seeing a flurry of ac ti vity in the 
user community. In Janu ary, for instance, 
Educati onal Testin g Services (Princeton, 
NJ ), the venerable institu tion that admin
isters the SAT exams, tapped Bell Atlantic 
Network Integration to deploy and manage 
a $ 1 milli on ATM backbone network that 
will support vo ice, data, and eventu ally 
video traffic. 

The ATM network repl aces an aging 
multiplexer-based network that provided 
connecti vity fo r voice and the wide-area 
connections that used C isco ro uters and 
SNA controllers. The move to ATM will 
increase bandwidth at least tenfo ld . 

In Co lorado, Univers ity Hos pita l in 
Denver redesigned its entire 3000-user net
wo rk and hooked up 52 ATM switches 
from 3Com. The network will consist of a 
155-Mbps ATM bac kbone to which are 
attached Ethernet switches that deliver I 0 
Mbps to each desktop . 

Connecting the hosp ital 's eight-build
ing campus, the ATM network will suppmt 
ex isting applicati ons, plus lay the ground
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work for rolling out 
new o nes . For ex
ampl e, the hospital 
is interested in cre
atin g a " filml ess" 
e nvironme nt in its 
radi o logy de pa rt
ment so that all im
age modalities can 
be accessed through 
the network. In ad
diti o n , adv a nced 
medi ca l im ag in g 
fun cti o ns, suc h as 
real-time ultrasound 
and cardi o logy 
video examinations, 
will be networked for phys ician access. 

ATM is also fi guring pro minently in 
the Dow Jones Investor Network/On-De
mand, a fin ancial news service that uses 
full-m o ti o n v ideo . MFS ' ATM a nd 
SON ET-based network will be used to de
liver on-line access to a digital video li
brary of over 250 hours of recorded news 
events, interviews, corporate presentations, 
and market analysis. 

Users can access recorded video events 
on the service via a database search, or by 
choos ing from a dail y schedule stored on 
Dow Jones ' server. The video is then de
livered through the ATM network to cor
porate LAN s that subscribe to the service. 

Of course, there's one other area where 
ATM has the potenti al to alter commonly 
accepted approaches to networking. That' s 
when you use ATM in both the LAN and 
the WAN. Bas ically , you ' d carry all traf
fi c-LAN and WAN-over a single net
work. Such an approach turns the tradi
ti onal view of networking on its head. 

Traditi onally , the low bandwidth of 
wide-area networks limited th e perfor
mance of many applicati ons. And your 
conventi onal Ethernet LANs, while offer
ing 10 Mbps, simply bogged down under 
the strain of too many users or bandwidth
hungry appli cati ons, such as imaging or 
videoconferencing. 

Many co mpani es have opted to g ive 
the ir LAN users more bandwidth e ither 
by segmenting the LANS (less users per 
segment means more bandwidth per user) 
or by moving to hi gher-speed LAN tech
no logies , such as FDDI. A move to A TM 
could eliminate both the wide-area and the 
LAN bottlenecks at the same time. 

Barriers to Confront 
Notwithstanding the pioneer work be ing 
done by the companies we've mentioned, 

ATM Explodes 

the ATM champions still have some work 
cut out fo r them if they are to fulfill the 
expectations already being formed by the 
corporate networking community. 

The cost of ATM equipment still car
ries its own version of sticker shock. Mak
ing a desktop unit ATM-capable costs a 
minimum of $ 1000 , and keeping a WAN 
connected via A TM can average$ I00,000 
per month when traffic exceeds 1.54 Mbps. 

As a matter o f fac t, th e hi g h cos t of 
ATM is contributing to the continued at
traction of frame relay. Frame-relay tech
nology was supposed to be a stopgap mea
sure until A TM was ready for commercial 
release. But with frame re lay capable of 
supporting up to 2 Mbps of throughput, it 
is proving to be a very viable LAN inter
co nnecti on solutio n at a frac tio n of the 
cost of ATM. Moreover, a broader cross 
secti on of the corporate marketplace will 
have to ro ll o ut appli cati ons similar to 
those of Dow Jones or University Hospital 
in order fo r a criti cal mass of native A TM 
end users to develop. 

That said, however, the increase in per
formance that A TM brings to both private 
and public backbone infrastructures is ex
citing. ATM' s expanding ability to absorb 
ex isting solutions and offer a more cost-ef
fecti ve delivery mechanism through a sin
gle integrated pipe line are proven. Thi s 
will undoubtedly solve a lot of connectiv
ity problems for end users and make telcos 
a bundle of money. 

And with cable mode ms, who knows? 
Maybe even consumers will one day get to 
tear through cyberspace over an ATM
paved fast lane. • 

Lane F. Cooper covers broadband nenvork
ing on a regular basis. You can reach him by 
sending E-mail to /cooper404@aol. com or to 
edito rs@ bix.com. 
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LET'S TALI\ 

I f you visited The BYTE Site earlier th is year, you 

might have read-and even contributed to-the first 
draft of this column. How? By joining our "confer

ence on conferencing," an open test of several ways to 
host threaded di scussions on a Web site. Manifestati ons 
of electronic conferencing include Notes discussion data
bases, CompuServe forums, BIX conferences, and Usenet 
newsgroups. Because my working life has for a decade re
volved around a conferencing system-first Notes, then 
BIX-I find it difficult to imagine a workplace that isn' t 
conference-enabled. Nevertheless, many are not, so I' II 
spell out what I mean by the term (see "What Confer
encing Is and Isn' t" on page 78). 

There are two ways to support thi s kind of conferenc
ing on your Internet or intranet site. You can do it with a 
Net News Transfer Protocol (NNTP) server of the same 
sort your company, university, or Internet service provider 
may already use to connect to the Usenet. That' s our fo
cus thi s month. Or you can do it with a Web server that 
runs one of a rapidly growing number of purely Web
based conferencing systems. That' s next month' s topic. 
A third option will soon emerge as commercial confer
encing systems such as Notes and SoftArc's FirstClass de
ve lop interfaces to standard Web browsers. 

Usenet-Style Conferencing 
Forourfirstexperimentl downloaded version 1.4 of the In
ternet news server (INN) from ftp.b sdi.com, compiled it , 
and installed it on our BSDI 2.0 server. If that sounds scary, 
it should. The Internet news server is a big, complicated 
beast. War stori es fill the newsgroups that di scuss how to 
master it (e.g. , news. nntp. software). But if your goal is to 
set up your own conferences, you can skip most of the hard 

stuff. Maintaining a full inbound 
Usenet newsfeed is a fairly hard 
problem. Your server has to suck 
in up to 10,000 newsgroups' up
dates every day and delete enough 
messages to make room for the next 
batch. So why bother? Newsgroup 
data has become a commodity 
nowadays. If you don' t supply it 
locally, yourusers can always get it 
from remote sites. 

Focus on INN as a stand-alone 
conferenc ing system and things 
get mu ch simpler. Once I got it 
running, it took just one command 
to open our first global conference: 

ct linnd newgro up 
byte tal k.co nfe r enc in g 

Two rel ated trends make thi s 
ve nerable Unix command more 
powe rful than it was fiv e o r 10 

JON UDELL 

We add 

conferenc

ing to The 

BYTE Site, 

and explore 

the merits 

of NNTP, 

the Usenet's 

protocol 

years ago. Thanks to the growth of Internet connecti vity, 
a site-specifi c conference such as this one can now play 
to a potential audience of milli ons. Thanks to the paral
lel growth of the Usenet, today' s newsreaders are more 
powerfu l and flexible , so partic ipants in NNTP-based 
confe rences enj oy a richer experi ence. The Netscape 
reader, for example, activates URLs fo und in message 
texts to create a hyperlinked environment that feels like 
a Web browser. 

How did people discover and join bytetalk.conferenc
i ng? I adv e rti sed it on o ur Web s ite. 
Netscape users had only to click on the... • 11• 

file fdlt lllew Message ll.• .Qptlons ~lndow lieIp URL news://dev3.byte.com/bytetalk.con
1..-i1..... 11~...E-i........J1!::"'l 'i"''i!rlil1 -1 1 :-11~11-11,,., I DI 
 ferencing . That link invokes either Nav
N-SeMll 1<1'i! UrveactlT0t.t ~s..... l "-l~llS,;,;' igator l .x ' s browser-based newsreader or$ Ii::! 192.68.1.1 (deld new• host) · + 

• ·f$$ Rex e:kJazo · New ,_ version 2.0' s much snazzier stand-aloner·~ dev1byte.com· llM r----------···--- - ·----·-· 1 1·· 1 sleinund.,oen@lell .wmdole.oe · Re: NL ~ ~!!!~:.~~~!!.~~~g-"_~L".--~-M• reader. Users of other browsers relied onIE ~ locblho1l • ~ ~ ~r J on UdeU · F1eol • 
their bui lt-in readers (if available). Or else• 

Subject: Private conferencing with NN!IP? they used stand-alone readers such as 
Date: Mon, 05 Feb 1996 02:51 :10 GMI' 

.. 
WinYN (http://www.ksc.nasa.gov/soft

From: jon_u@dev5.byte.com (Jon UdeD) 

Organization: BYTE il.IUgazine 
 ware/winvn/winvn.html) and Free Agent 
N8Wlp'Oups: byteralk...conferencin,g (http://www.fortei nc .com/forte/agent/ 

index .html ) for Windows, o r NuntiusTher:e 1 3 a new co~erence on t.hi .ei server called byt.et.a lk.secure. I e 
vUl not. be visible co you in r.he Net.scape nen reactec . lfovever wit:h ( http ://w ww. in c h .com/-aaron/
another reader - - I've cried bot h VinVN and rreeAc;ient (see 

httE: I /vvw . b~ee .cot.n/ar.t/ net.col/ con:f .h~m) -- I 1 ve been able to read and 
 nuntius/nuntius.html) forthe Macintosh. 
post t.o by:c-et.alk . zsecure . To do 90, you have t o contiqure t.he t oUowtng None of these was as seamless as Naviueer:nmne/ password pair into your reader: 

gator 2.0, however. 
W1er: byt.ecalk 

PU!I: secure 
 Microsoft's Internet Explorer doesn' t 

yet honor th e new s://de v3. byte.
On che server iside, ehe INND aonerol ~ile cont.a ins t.hese tvo linea: 'i com syntax ; it requires you to configurerfi.:mn IOocumint Done .. " Sil~ 

dev3.byte.com as your default news serv
Netscape 2.0's newsreader flexibly accommodates multiple news servers and activates URLs in er. Likewise Free Agent and WinVN. If 
message texts. Unfortunately, it doesn't do authentication or off-line replication. 

you ' re already using these with your 
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THE BYTE NETWORK PROJECT 

WHAT CONF.ERENCING IS AND ISN'T 
WHAT CONFERENCING IS 

t/ It's both public and private. BYTE staffers use BIX to 
participate in public discussions on BIX and the Usenet. These 
discussions are an invaluable source of the information and the 
personal contacts we use to research, write, and edit this 
magazine. At the same time, in a private conference on BIX, we 
conduct an ongoing virtual staff meeting in which we exchange 
information and shape the editorial product. 

t/ It's global. Global public conferencing means we can find 
people all over the world who bring information and ideas to the 
magazine. Global private conferencing means that BYTE staffers 
everywhere-in Peterborough, New Hampshire; New York, New 
York; San Mateo, California; Frankfurt, Germany; and elsewhere
are equal participants in the virtual staff meeting. 

t/ It's threaded. A threaded discussion organizes messages as a 
set of topics, each of which can grow a subtree of responses. 

t/ It's platform-neutral. Even in private space, it's hard to settle 
on a single client OS or application. BYTE editors are a stubborn 
bunch with eclectic tastes in software. In public space, a 
homogenous software substrate would be impossible to achieve. 

t/ It's capable of replication. Two forms of replication matter. 
Server-to-server replication can move conference data to places 
where it's in high demand and ensure availability by eliminating 
dependence on a single host. (BIX doesn 't do this today; it's a 
single-host system .) Server-to-client replication enables mobile 
participants to read and post even while off-line . Many of us at 
BYTE use Galahad, an off-line reader for BIX, to replicate 
conference data to laptops. 

WHAT CONFERENCING ISN'T 

t/ It's not E-mail. E-mail and conferencing are so closely related 
that it's tempting to use them interchangeably. DON'T! E-mail is 
best for one-to-one or one-to-many communication; senders push 
messages to recipients. Conferencing is best for many-to-many 
communication; receivers pull the messages. These are 
fundamentally different modes. Sure, you can use cc:Mail's "Reply 
to all addresses " option to emulate conferencing, but the ensuing 
mailbox overload will drive everyone crazy. 

t/ It's not list-server-based discussion. List servers such as 
majordomo and listserv create the Internet version of cc:Mail 's 
"Reply to all addresses" mode. I don 't dispute that many useful 
list-based discussions thrive on the Internet today. One key benefit 
is privacy. You can make a list that users must ask to join . 
Another is archival storage. Mail-to-Web converters such as 
hypermail can turn list-based discussions into navigable Web 
collections . Add search capability and the discussion can become 
a high-quality information resource. 

Despite these advantages , list-based discussion is awkward. A 
site-specific newsgroup, by contrast, supports richer and more in
teractive discourse. And it retains the list's advantages. It can be 
made private . And since its messages use the same RFC 822 for
mat as do regular mail messages, it can also be made into an 
archive (see http://www.byte.com/ art/netcol/ conf.htm). 

t/ It's not chat. Interactive chat-a teletype party line-can be 
entertaining, but it's not a very useful tool for goal-directed 
collaboration. The best group thinking emerges when there is time 
to absorb what's been said and compose a thoughtful response. 

regul ar news server, you have to recon
fi gure them to point at a diffe rent one. 

Netscape's pro mi scui ty encourages 
users to hop among news servers just as 
they hop among Web servers . Thi s un 
conventional way to exploit NNTP could 

Free Agent lacks Navigator's promiscuity and hyper· 
textual richness. However, it does authenticate against 
private news servers, and it can replicate conference 
data to your laptop for off-line reading and posting. 

augur a profound change in the re lat ion
ship between the Usenet and the Web. 

Public and Private NNTPServers 
I' ve tried both IN N 1.4 and a Windows 
NT version called DNEWS (http://www 
. net-shopper. co . u k/software/d news/i n
dex .htm). INN runs on an Internet server 
and hosts both public and private confer
ences . Here' s how to set up one of each: 

• [•4] simple NNTP server: how hard can ii be? µon Udell) + 

usenet mariies web? 
Christian Peper, using NS200b6 wrole: 
> 

[+31 replication [Jon Udell! 
[•11 Replication bad [Andy Singleton) 
33 using news for conferencing ("Christian Peper. using NS 
8 Rafe Needleman 

:::.::~::::::J~i~:.:.~:.~~::.~~~~~~:Gi!~!~~!i"ii!~[I~ii!.!:.Q:~ID~:::.::~:::.:::~:.:::::::::::::::.:·:::~.~. 
23 "Chiistian Peper, using NS200b6" 
19 Dan Hartung 

>I guess what you're saying is that we need more dedicated newsservers 
>than the "I cauy all" servers we have now. Good idea! Bui it can only 
>work if users are able lo switch newsserver quickly as they read 
>articles. Sort of like hypertext. 
>When you read something of inleresl lo you and there's a URL present you 
>click on that lo take you lo a source ol more information (you hope). Now 
> • if we could be something like that for news aiticles we'd be one step 
>ahead. Maybe FAQs can be cauied globally, containing embedded links lo 
>the appropriate newsserver with the article history. Then, instead of 
>only home pages. we can also include the entire usene! population into 
>our teadings! 

*: Read ,Pos t : byteta lk: sec ure: 

bytetalk.secure 

* : Read . Post :: :bytetalk . conf er

encing 


These lines, which I placed in the fi le 
nnrpd.access, say: "Allow users from any 
IP domain (*) who authenticate themselves 
(user: bytetalk, password: secure) to read 
and post in by tetalk.secure. And let the 
whole world use bytetalk.conferencing." 

Most vi sitors to our test confere nce 
weren' t able to join bytetalk.secure be
cause most were using Netscape Naviga
tor 2.0; unlike Forte 's Free Agent and 
WinVN, it does not support authentica
tion. "Authentication worked in Netscape 
l .x, but we broke it in version 2.0," ex
plains Netscape product manager J.F. Sul
li van. "It' ll be fixed in 2.1." 

Since NNTP exchanges credentials as 
clear text, thi s casual form of security 
won' t adequately protect confidential dis
cussions conducted on the public Inter
net. Why use it at all , then? It ' s a tool for 
social engineering-the NNTP equiva
lent of an invitation-only li st. If you need 
more robust security, put the NNTP serv
er behind a firewall or (as we 're doing 
with DNEWS ) on a LAN that doesn' t 
connect to the Internet. 

Alternatively, you can use the Netscape 
News Server; it wraps Secure Sockets 
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THE INTERNET SHOULD BE SO EASY. 

WITH PIPELINE, THE INTERNET IS AS EASY AS STEALING CANDY FRO" A BABY. 


THE CANDY: Easy to take, easy to use, not to mention immediate access to the Internet; enough information to get your doctorate; 


e-mail that virtually eliminates the need for the post office; as well as News Groups. Internet Relay Chat, FTP, Gopher and the opportunity to 


create your own homepage on the World Wide Web. Our award-winning, easy interface is fully compatible with leading Web browsers, including 


Netscape.THE DEAL: For only $19.95 a month you get unlimited local access to all the Internet has to offer and no sneaky additional 


hourly charges to make you cranky. THE NUMBER: If you're still not interested, ring us at 1-800-799-0676 anyway. 


rrr-iJ The call's free, the software's free and so are your first 14 days. You've got nothing to lose. 
! := ! J 

Oci;<>O! 10 , ~:;5 I.PEL N E '" 
199~ WI H 100P°".,.. us.o 

Service fees apply beyond the first 14 free days. Valid major credit card required . Phone charges may apply. A PSINet Company. © PSINet lnc.1996. 
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Layer (SSL) security, as well as simplified 
setup and administration, around the core 
INN. The URL for our conference would 
then become: 

snews://de v3 .byt e . com/bytetalk. 
co nfer encing 

You' d need a Netscape browser in or
der to join this ki nd of conference. Navi
gator 2.0's broken authentication wouldn ' t 
matter much in thi s case because you' d 
be communicating with the news server on 
a secure port. 

Two Forms of Replication 
NNTP technology can handle both neces
sary forms of replication: server-to-server 
and server-to-client. You can use server
to-server replication to move data nearer 
to its users. We probably wouldn ' t because 
none of our satellite offices has more than 
a handful of employees. But if your com
pany has several large divi sions, you' d 
probably want to set up local pools of con
fe rence data on a server at each divi sion. 

Server-to-c li ent replicati on matte rs 
more to us because BYTE edi tors often 
need to work on airplanes or in o th er 
pl aces th at lack ne twork connecti ons . 
Forte's excellent Free Agent handles off
line reading and posting nicely . Mark the 

AModest 
Proposal 
Why don't Usenet conversations 
live as long as Web documents? 
It's an accident of history. But 
the Internet's evolution could 
create a new role for tried-and
true NNTP technologies. 

Bookmark a Web document 
and, most like ly, it will still be 
there a month later. Bookmark 
a Usenet article, though , and 
most likely it will have expired 
in a month . Why this asym
metry? NNTP's roots go deep
er than HTIP's-back to when 
newsgroup replication was the 
only way to ensure reliable ac
cess to conversational data 
from all points on the Inter
net , including intermittently 
connected nodes. 

Times change. Now Web 
sites routinely offer unique 
collections of documents, per
haps mirrored to a few other 
sites, but more often not be
cause a single site. can be 
available to nearly the whole 
Internet. So the question aris

es: Why flood the Internet with 
redundant Usenet data? Like 
many other Internet service 
providers , both of the local 
New Hampshire outfits I use 
carry relatively full newsfeeds. 
How many of these ISPs' cus
tomers are really active in the 
likes of, say, comp.theory.cell
automata? Few or none. But 
the newsgroups these folks 
do join churn so quickly-to 
make room for the next batch 
of mostly unread data-that 
members who don't tune in 
almost daily miss much of the 
action. The Usenet is a swift
ly flowing river and, as Hera
clites observed, you can 't step 
into the same river twice. 

Or can you? Imagine an
other Internet where collec
tions of related documentary 
and conversational data live 
side by side, each collection 
on its site (or small group of 
mirror sites ). The ce ll au
tomata theorists , for exam
ple, run one site in Europe 
(mirrored to th e U.S. and 
Asia), which hosts both the 
documents and the discus
sions these researchers ere-

ate. Likewise the snowboard
ers , the knitters, and the foot 
fetishists . Members of these 
groups can refer to other 
groups ' sites where , as on 
their own sites , documents 
and discussions are carefully 
preserved and interwoven. 

Who will decide which of 
several rival snowboarding or
ganizations gets to be the of
ficial site? There doesn't have 
to be one official site. If snow
bo arding discussions con
centrate on several, or even 
several dozen, sites , then 
tens of thousands of sites 
don 't have to carry this ma
terial. Multiplying th is effect 
by the 10,000+ newsgroups 
extant on the Usenet today 
yields a massive reduction of 
network traffic. The quality of 
discourse within each group 
can improve . Today there 's 
little incentive for participants 
to weave a rich fabric of dis
cussion because the medi
um is too ephemeral. But if 
discussions live for months 
rath er than days , they can 
grow and deepen in ways that 
aren't possible now. 

messages you want to save and it' ll stash though, bytetalk.confere ncing became a 
them on your local di sk. Read and reply useful and wide ly read ad hoc discussion 

off-line, then resynchronize the next invo lving participants all over the world . 
time you connect. Note that thi s conference reli ed on no 

Neither of these forms of replica commercial software. Many businesses 800KNOTE 
tion chall enges the sophistication of refu se, for va lid reasons, to base infra
Lotus Notes . But as with Web tech structure on crusty old Uni x shareware. 
nology, the great strength of Usenet But let's separate implementati ons from 
technology is its universality. NNTP protoco ls. It ' s the protocols that reall y 
based too ls are inexpensive or freely matter. HTTP, S MTP, and NNTP a ll 
avail abl e, they' re li ghtweight, and evolved on a global network and are there
they run on a global network in both fore proven scalable. 
publi c and pr ivate modes. Unli ke Consider mail. Does the notori ously 
HTTP, NNTP hasn't yet grown mod complex sendmai l utili ty scare you? It 
ern extensions. But that could change should. But fo r $495 you can buy Soft
dramatically thi s year. ware.com ' s outstandi ng SMTP/POP3 

server. It runs on Uni x and on Windows 
The Future of NNTP NT; it 's as easy to use as any LAN-based 
l can't say that bytetalk.conferenc E-mail package; it's a supported product; 

TOOLWATCH i ng was an unqu a li fie d success . and it connects you to a planetary com
Use net tec hn o log ies are still di a munication system. 
monds in the rough. NNTP isn' t state In the same vein , I expect we' ll soon 
less li ke HTTP, and communication see co mmerc ial re im plementati ons of 
suffe rs when connections are poor. NNTP servers and clients. Will these ush
It doesn't cross fi rewalls as easily as er in a new era of Usenet-style confer
HTTP. No one newsreader has all the encing and spur NNTP innovation? It 
des irable features-rich hypertextu could happen. Alternatively, Web-based 
al presentati on, off-line replication , conferencing systems could prevail. We' ll 
easy access to mul tiple servers, au explore some of these next month. • 
thenticati on. Servers lack tools fo r 
pruning and reorganizing discussions. Jon Udell (j11dell@bix.co111) is BYTE's executive 

Despi te all these di sadvantages, editor.for new media. 
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What kind of mobile gear you need depends on where you are. We test 
tools to keep you connected on aplane, in acar, or in your hotel room. 

I fit.
Perfect-Fit 
Portables 83 
Different notebooks address 
different needs. We test the 
top nine portables for three 
key business applications. 

, ..Reach Beyondt • 
Win 95 . 91 
Windows 95 's remote access 
is strong. We evaluate seven 
packages that can make it 
even stronger. 

a'r 
, rt·-· 

Stay Connected 95 
No one communications tool 
is right everywhere, every 
time. We test seven PC Card 
modems and update the 
latest trends in ce llular 
modems, two-way paging, 
and packet-radio networks. 

Well-Connected iii 

PDAs 	 103 
Capturing information is only 
half the measure of a PDA's 
worth. We rate five PDAs on 
how easily they transfer data 
to your primary system . 
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Dolch Computer Systems builds portable computers for indus

trial and military applications that must withstand the rigors of 

rough treatment and harsh environments - demanding massive 

expansion capability and the performance of a high-end desktop. 

Gun, Gnurn AND WATEll Pno011 

Dolch builds the world's toughest portables for sophisticated 

military and industrial users. 

0 Tested to Military and NEMA Standards - Shock to 50Gs 

0 Completely Sealed Systems - NotePAC™ Runs in the Rain 

0 Add-in Protection - Unique Card Retention System 

MASSil1E EXPANSION 
The PAC™, L-PAC™ 

(Light-PAC) and NotePAC 

families offer a wide variety 

of slot and drive specifica

tions. Systems can be tai

lored to precisely match the 

application requirements. 

0 From 1 to 7 Expansion Slots - ISA, EISA, PCI and PCMCIA 

0 Up to 4 Drive Bays -Tape, CD-ROM, Removable, etc. 

0 Configurable System Power - 100 watts to 350 watts 

UNnmu1m Pmu1onMANCE 

Dolch PAC portables are available with a broad range of perfor

mance options - meeting or exceeding all the best of desktops. 

0 CPU Options - 486 up to Dual Pentium at 150MHz 

0 Displays - 16.7 Million Colors or Daylight Readable Mono 

0 Active Matrix TFT Screens - Up to 12.1-inches 

0 Resolution - 640 x 480, 800 x 600 and 1024 x 768 

0 Graphics Performance - In Excess of 115 WinMarksTM 

0 Drives - EIDE or High-speed PCI SCSI - Up to 9 GB 

0 Memory- High Speed Cache and EDO DRAM 

Dolch Computer Systems 


3178 Laurelview Ct. 


Fremont, CA 94538 USA 


Tel. 510.661.2220; Fax 510.490.2360 


Web Site - http://www.dolch.com 
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PERFECT-FIT PORTABLES 

MARTY JEROME 

B id good-bye-and good rid
dance-to all-in-one, gener
al-purpose notebooks. Better 

yet, paint them red and see if the Swiss 
Army will take them. For real work, 
your portable computer must have 
nothing more and nothing less than 
what you need to do your job. 

The good news is that notebook 
makers are diversifying their product 
lines rather than searching for magic 
combinations of features that will 
please everyone. The result? You can 
choose from among various form fac
tors, displays, storage components, and 
graphics systems to get a portable that 
doesn ' t weigh you down unnecessarily 
or leave you feeling compromised. 

With this in mind, we tested the lat
est crop of notebooks and ultraportables 
for their suitability in three important 
areas: word processing/E-mail, presen
tations, and as an all-in-one computer 
for the road and office. Our ratings iden
tify the top picks as well as significant 
runners-up in each category. 

Our evaluations revealed that design 
diversification is a thriving concept, 
even given the constraints of a porta
ble' s tiny form factor. Consider CPUs, 
for instance. Only two years ago, pro
cessors for portables differed primar
ily in clock speed. Today they differ 
by whole generations of CPUs. We choose the best notebooks line of notebooks, and sev

For Windows portables, 75- and eral other vendors-includ
and ultraportables for threeI 00-MHz DX4 CPUs define the low ing IBM and Compaq-are 

end of the market. But with Cyrix nip eyeing it. important business applications
ping at its heels, Intel is in a mad rush Meanwhile, Apple has 
to move the portable market to low- migrated its entire Power
voltage 75- and 90-MHz Pentiums. Faster 120- and 133-MHz Book family to the PowerPC processor to harness the speed of 
versions are already showing up (and appear in some of the mod RISC computing. Windows users can run their applications (al
els we tested). These multi-multimegahertz portables use Intel's beit slowly) via Insignia Solutions' SoftWindows. IBM has also 
32-bit Peripheral Component Interconnect (PCI) chip set, which embraced RISC for the road with a family of PowerPC-based 
supports advanced memory technologies, such as extended data ThinkPads . 
out (EDO) RAM and synchronous DRAM (SDRAM). The chip CPUs aside, full multimedia capability is today ' s key distin
set also provides crafty power management to keep in check the guishing feature among portables within a family. Sound Blast
confounding thermal problems caused by faster clock speeds. er-compatible, 16-bit audio circuitry has been standard equipment 

Intel nemesis Cyrix now offers its 100-MHz 5x86 as a lower on notebooks for three years. Bigger-and heavier-notebooks 
cost alternative to the 90-MHz Pentium. Based on a 32-bit ar often feature dual stereo speakers built into the case. But on the 
chitecture, the chip includes a 64-bit internal core and on-board whole, reproduction quality remains dreadful, especially if you 
power management that reduces charge consumption to 2.9 W to plan to use voice-overs or sophisticated soundtracks. Traveling 
abate heat problems. Epson is already using the CPU in its new presentations still demand a pair of external speakers. . d 
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Vendors are s tampeding to integrate 
CD-ROM dri ves into their machines. The 
most popular implementation is a remov
able dri ve that attaches to the notebook 
thro ugh an Enhanced IDE (EIDE) con
nector. You can swap out the CD-ROM 
drive with a floppy drive, a second hard 
driv e , o r a seco nd batte ry in more-ad
vanced portables. 

CD-ROM dri ves are big, and their pig
gish power demands mean that notebook 
batteries have grown in size and heft. So 
grows the notebook itself. Many portables 
that spent the early 1990s trimming down 
to under 6 pounds are now bloating back 
up to the size and weight of o lder laptops. 

LCD pane ls share in the bl ame. The 
I0.4-inch screen was last year's standard; 
this yem"s benchrnm·k is the 11.3-inch pan
e l. Even bigger screens are coming; wit
ness the 12.1-inch display sported by the 
IBM ThinkPacl 760CD we chose as the 
top notebook for multimedia presentations. 

Does burgeoning size mea n you' ll be 
back to lugging an I I-pound turkey as you 
race between concourses at O ' Hare? Not 
at all. High portability is still in great de
mand. Many of us are happy to forgo big 
screens and multimedia capability fo r slim 
form factors and light weight. Jn fact, when 
choos ing which compromises you are
and are not- willing to live with in a por
table, throbbing shoulde rs should ente r 
into your considerations earl y on. 

W e considered portability , analy zed 
CPU choices, and threw multimedia ca
pabilities and di splays into the mi x as we 
chose the best systems for our three key 
business applications. Here's a closer look 
at the portables that rose to the top. 

Word Processing/E-Mail 
While high-end multimedia notebooks gm
ner the most attenti on these clays , many 
of us use a portable primarily as a travel 
tool for light word processing, E-mail , fax
es, and scheduling. Unobtrusiveness, long 
battery life, and usability take precedence 
over power and sophisticated features . The 
machine should claim only a par ! of your 
bri efcase. Ideally , it should be configured 
with 8 MB of RAM (unless you ' re run 
ning Windows 95 , in whi ch case you ' ll 
need 16 MB ), a 500-MB hard dri ve, and 
a dual-scan color display, which costs and 
we ighs less than a thin-film trans is tor 
(TFT) panel and thwarts the prying eyes 
of nosy fe llow passengers and colleagues. 

Despite several fine attempts at an un
cler-5-pound portable, subnotebooks- or 
ultraportables- stalled as a category. Users 
became leery of their compromises. But 
Toshiba's Portege changed all that. Slight
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ly larger and heav ier than other subnote
books (see the table "Features for the Fast 
Lane" on page 85), it brought together a 
perfect alchemy of size trade-offs and fea
tures when introduced three years ago. 

The new Portege 6 lOCT packs a 90
MH z Pentium, 8 MB of EDO RAM (ex
pandable to 40 MB ), a 685-MB lmd drive, 
and a serviceable, if small , 9Y,-inch color 
di splay (either TFT or double supertwist 
nematic [DSTN]). No, the machine is not 
made for running Photoshop or CAD ap
plications, but fo r work on the road, you 
won' t experience any power shortages or 
fee l c ramped fo r expansion space : The 
6 1 OCT includes ·two PC Carel s lots (two 
Type fl or one Type III) plus serial, paral
lel, and VGA connectors. It also has audio
in and audio-out jac ks and 16-bit sound . 

The Portege's success rea ll y de rives 
from its keyboard, which is 90 percent the 
size o f traditi onal notebook key boards. 
This keyboard proves that less is more, 
because it 's exceedingly well des igned. 
Toshiba packed the QWERTY keys dense
ly but comfortabl y for typing. Half-size 
function keys line up in a row along the 
top; tiny PgUp, PgDown, Home, and Encl 
keys gather in a column on the right. 

However, the des ign has one irksome 
flaw: The Home key elbows into the Back
space key. Tight quarters? Yes, but kudos 
to the expansive wri st rest and large con
cave mouse buttons, whi ch a ll ow your 
palms to relax while you work. 

Not everyone will agree that Toshiba' s 
frugal use of space is comfortable. Fortu
nate ly, there are alternative designs. For 
a similar configuration, IBM's ThinkPacl 
70lC (aka Butterfl y) takes a fres h ap

proach to keybom·cl comfott. If your fingers 
simply can' t adapt to the Portege's uncler
size keyboard , the Butterfl y is a godsend. 
When you open the lid, the keyboard ex
pands to reveal a full- size notebook key
board (an inch overhangs each side o f the 
machine, but the keyboard feels so lid and 
responsive) . There's no wri st rest. 

The keyboard isn' t the Butterfly ' s only 
asset. The system is smaller than the Por
tege and about a half pound lighter. The 
Butterfl y's I 0.4-inch TFT or DSTN di s
pl ay is nearl y a di agonal inch larger than 
the Portege' s. The 540-MB hard dri ve is 
removable. There' s a digital signal proces
sor (DSP) that doubles as a built-in 14.4
Kbps fax modem and telephone (li ke the 
Portege, the Butte rfl y has an integrated 
microphone). The Butterfly has two PC Cm·d 
slots (for two Type Il or one Type Ill cm·d). 
There' s even an Infrared Device Associa
tion (IRDA)-compatible infrared port. 

So what' s not to li ke about the Butter
fl y? First of all , its CPU is a modest 75
MHz DX4, and IBM has no current plans 
to upgrade it. Its fl oating-point and inte
ger perfo rmance numbers (see the figure 
"By the Numbers" on page 90) are disap
pointing co mpared to the Portege's-but 
remember that we ' re considering the sys
tems primarily as word process ing and E
mail tools. 

Anoth er di sappointment is th e s ma ll 
nicacl battery; its real-world charge life is 
well under 3 hours. For an additional $150, 
you can buy a lithium-ion battery, which 
should boost the charge by about 20 per
cent (we highly recommend thi s option). 
The Butterfl y is a solid alternati ve to the 
Portege, especially if you place your high
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FEATURES FOR THE FAST LANE 
Vendor 	 Model Price* CPU Display Size Weight Key Features 

(inches) (pounds) 

Apple 	 Macintosh $5999 117-MHz 10.4-inch 11.5 x 8 .5 x 2.2 6 .4 Fast performance 

PowerBook PowerPC 603e active-matrix 

5300ce 


Apple 	 Macintosh $3958 100-MHz 9.5-inch 10.9 x 8.5 x 1.5 4.8 Fast performance 

PowerBook PowerPC 603e active-matrix 

Duo 2300c or dual-scan 


Compaq LTE 5100 $6428 90-MHz Pentium 	 10.4-inch act ive- 12 x 9 x 2 7.5 Fast PCl-bus 

matrix; 11.3-inch graphics 

dual-scan 


Gateway Solo $4599 120-MHz Pentium 	 10.4-inch 11.8 x 8 .8 x 2 .0 6.4 Fast performance 
active-matrix 

IBM ThinkPad 760CD $7584 	 90- or 120-MHz 12.1-inch 11.7 x 8 .3 x 2 .1 7.4 Large display 
Pentium active-matrix 

IBM ThinkPad 701C $3798 75-MHz DX4 	 10.4-inch 9 .7 x 7.9 x 1.7 4.5 Full-size keyboard 
active-matrix 
or dual-scan 

NEC Versa 4050C $4971 90-MHz Pentium 	 10.4-inch 11.7 x 9.5 x 2.1 6.6 Impressive 
active-matrix modularity 

Toshiba Tecra 700CT $5999 120-MHz Pentium 	 11.3-inch 11.6 x 8.81 7 .5 Fast performance; 
active-matrix x 2 .06 PCI bus 
or dual-scan 

Toshiba Portege 610CT $4678 90-MHz Pentium 	 9.5-inch 9.9 x 7.9 x 2.0 4.8 Balance of 
acti ve-matrix features 
or dual-scan and portability 

* As configured for testing. 

est priorities on screen and keyboard size. portable e rgonomics fo r years. Even if Book Duo 2300c certainly makes a good 
But not so fas t, counter Macintosh users. your usual applicati ons run under Win case for j oining the Mac intosh fold . 

The PowerB ooks have been leaders in dows, OS/2, or Uni x, Apple' s new Power- The 2300c's PowerPC 603e delivers far 
better pe rfo rm ance than the Butterfl y ' s 
DX4 and the Portege's Pentium in the in 
teger tests: 1.65 for the 2300c versus 0.88 
for the Portege. PowerB ook usability is 
just as significant. Apple's keyboard makes 
no compromises . There ' s a new trackpad 
pointer, which lets you double-cl ick by 
tapping th e pad itse lf-no need to use 
mouse buttons. It lacks the prec ision of 
the pointing sti ck used on both the But
terfly and the Portege, but we found it easy 
to adapt to the trackpad. Finally, the wrist 
rests on other portables, like the Po1t ege's, 
are yeoman attempts to emulate the de
sign pioneered by th e PowerB ook: The 
2300c ' s wri st rests won' t di sappoint. 

The charge life from the 2300c' s nick
el-metal-hydride (NiMH) battery is better 
than what you get from either of the porta
bles with lithium-ion batteries. The 2300c 
features a 750-MB hard drive (or an op
tional 1-GB dri ve). Apple fin ally bumped 
up the display from just 8.4 inches to a us
able (but still small) 9)0 inches . It ' s avail-
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12.l" DISPLAY, 
1024 x768 
RESOLUTION --- 
Watch brilliant colors spring to lifeon a 
display so large, it rivals deskto/! monitors. 
1024 x 768 resol11tion provides the sharl!est 
images everfo11 nd in a portable and 64% 
more workspace than 800 x 600 reso l11tion. 

NEW TECHNOLOGY 

ZOOMED VIDEO
Toshiba's innovative Zoomed Vid eo 
(ZV) architect11redrives portable 
multimedia into an amazing new 
dimension. Simply insert an industry 
standard ZV re Card and the wsk of 
transferringvideo data is awomatically 
offloaded from thesystem b11s. Thismeans you 
get adva nced multimedia capabilities sttch as 
video conferencing, on-screen television and sttpport 
of current MrEG 1and future MrEG2 video playback. 

NEW TECHNOLOGY 

CARDBUS 
Temt's two re Ca rd slots sttpport 16.bit re 

Cards and are ZV card and CardB11s ready. 


TECRA~ · \6MB of high speed EDO memory · Integrated 28.SKbps dar:v'fax modem with 

(expandable to 144MB) telephony capabilities


720CDT ·Removable 1.2 billion byte(=1.1 3GB) HOD ·Suppom Mo Type II or one Type 111 16-bit 

· 1024 x 768 resolution · PCIsystem·busarchitecrure PC Card(s); ZV card and 32·bit Card Bus ready
710CDT · HiQVideo" multimedia PCIgraphics controller · Infrared data port (lrDA-compliant) 
· 800 x600 resolution with 64-bit BitBLT gra phics acceleration, ·Optional Desk Station· V Plusdocking station 
BOTH MODELS inrerpolarion and sca ling ·Optional NoreDock" II Enhanced Port Replicator 
· 12.1 ' dia. color active matrix display · Modular 6X CO.ROM drive ·Pre-installed software: Windows• 95 or MS.DOS' 
· 133MHz Intel Pentium• Processor (2 .9v) · Lithium Ion bartery with Windows• for Workgroups, lndeo" video, and 
with 256KB of level 2 cache · 16-bit Sound Blastet" Procompatible audiosystem Synchro" Multimedia Connect 

· J.year limited warranty 
·Toll-free technical support 
7days aweek, 24 hours aday 

©1996 Toshiba America Information Systems, Inc. All s1x'Cific:nions and ;wailability :ire subject to change. All produm imlic:m_'{Iby trademark symbols are mdcma rkcd and/or 
registered b\' thei rrespective companies. lme! Inside and Pentium Processor logos arc trademarks of lntd Corporation. Intel ProSh:m~ software coum:sy of Intel Corporation. 

http:Processor(2.9v


133MHz IN FULLMOTION. 

NEW TECHNOLOGY 

------ FULL-MOTION VIDEO 
------ The new HiQVideo'" PC/ graphics con1roller wirh 

64-bir Bit BLT Wms multimedia fa ntasy into fac t. 
Wi1h hardwarezoom and YUV to RG/3 conve rsion, 
yott can have f11ll-screen , fu ll-motion video with an 
amazing depth of color and high-qua li1y resolution. 

NEW TECHNOLOGY 

133MHz PENTIUM" 
TECHNOLOGY 

Tecra combines the fas1es 1no1ebook processor 
available todaywi1h a 256K/3 level 2 cache and 
EDO memory expandable 10 144 MB. The PC/ 

archi1ec 111reoffers blazing video and daw dnough/ml 
while Tecra's 2.9vCPU delivers premium [ierfoman ce 
witho11t co m/JTomising ba11ery life. 

NEW TECHNOLOGYINTEGRATED 
COMMUNICATIONS DESK STATION Y. PLUS 
Join a conference call from your no1ebook. Swi1ch to Unlock all die expansion possibili1ies yo11 need 
answering machine mode wh ile yott 1mpare a fax . with two PCl/ ISA ex/iansion slo1s, an additional 
A b11il t-in 28.B Kb[is daw/ fa x modem, f11ll-duplex dedicated PC/ slot and ttrn Ty[ie 111 !'C Card slots 
speakerphone and RJ 11 phone jack [mt a world of (32 -bit CarclB11 s ready). Des k Swtion " V Pl11s 
adva nced comn1101 ica1ion fea111res 111 your fingert ips. also fea11ires Windows' 95 hot-dock ingcapabili1ies 

and 11 Selecd3ay fo r the 11l1inw re in convenience 
and µexibi liry. 

NEW TECHNOLOGY \6X CD-ROM Get 50%more speed 
than a 4X CD-ROM when accessing video, sound 
and data on CD. Or, 11sing Toshiba's SelectBay~ 
in terchange the modular CD-ROM drive wi1h the 
flo[ipydisk drive in second s. 

THE NEW TECRA. THE NEWEST TECHNOLOGY. Tecra combines the brand 
new 133MHz mobile Pentium• processor with screaming-fast PCI architecture and Zoomed Video 
technology that brings unprecedented video and graphics performance into the portable realm. 
And with memory expandable to 144MB, you can have more than you've ever experienced in a notebook computer. Add to that 
a giant 12.1"display and a 1.2 billion byte hard drive and you've got a system that will put you in full motion instantly. For more 
information visit the Toshiba website at http://www.toshiba.com, or for a dealer near you, call 1·800·457 · 7777. 

In Touch with Tomorrow 

TOSHIBA 

The World's Best Selling Portable Computers. 

Circle 150 on Inquiry Card. 

http:http://www.toshiba.com
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able as a TFT, DSTN, or gray-scale panel. 
What's the downside to the 2300c? It 's 

slightly bigger than the other machines, 
and it weighs as much as the Portege. Ex
pansion is limited. You get just a slot and 
an RJ-11 connector for an internal mo
dem. There's a small seri al port that can 
functi on as a LocalTalk network port , a 
printer port, or a modem port. 

The 2300c can plug into a docking sta
tion (yes, the new Duo 2300c is backward 
compatible with old Duo docking stations). 
But there are no PC Card slots and no in
frared port. Another disappointing note: 
The machine is wi red only for 8-bit sound. 

In the end, the 2300c is competitive with 
the Windows subnotebooks, but it 's not 
superior to them. Its main advantages are 
performance, ease of use, and the conve
nience of taking the Mac OS on the road. 

Presentations 
Praise multimedia. It might not make us 
more productive, but it's helping to kill 
off the flip chart, that stap le of presen
tations that glazes the eyes and numbs the 
mind . Color, animation, 24-bit images, 
and movement all breathe life into ideas. 
Used judiciously, a presentation notebook 
mi ght pay for itself in cinched sales. 

Just beware that good presentation note
books are expensive and heavy, and their 
battery life is woefully short. None of this 
is surprising considering what it takes to 
bring multimed ia on the road. First off, 
you need a speedy CPU: At a minimum, 
choose a 90-MHz Pentium or a 100-MHz 
603e with accelerated vi deo and a l0.4
inch TFT di splay. You also need 16 to 32 

MB of memory, 16-bit audio (with exter
nal speakers), and an integrated dual- or 
quad-speed CD-ROM drive. Finally, you 
need as much hard di sk capacity as you 
can afford- I GB is a good starting place. 

The IBM ThinkPad 760CD is a good 
ending place. It combines innovative tech
nology and a shrewd design. Powered by a 
90- or 120-MHz Pentium processor with 
a 256-KB L2 cache, the 760CD brings to 
the party the first 12. l-inch TFT display
suitable for audiences of four without mak
ing you resort to an external monitor. 

The 760CD offers MPEG-1 and MPEG
2 compression, as well as NTSC and PAL 
video support. It also features a 28.8-Kbps 
fax modem with telephony (a microphone 
is integrated into the di splay case), leaving 
the PC Card slots (two Type II or one Type 
III) free. Infrared is standard. 

Pop up the keyboard, and you can swap 
the quad-speed CD-ROM drive for a sec
ond 1.2-GB hard drive or a second lithium
ion battery. With 2.4 GB of total hard di sk 
space, why shackle your presentations to 
the slow access times of a CD? The audio 
supports MIDl and WA V files, and there 
are two integrated speakers. Too bad the 
sound reproduction is terrible. 

The 760CD is big and heavy enough to 
give Schwarzenegger aching muscles
especially when you pack along an extra 
battery and external speakers. And the ma
chine's $7584 price tag may rock your pur
chasing manager back on his or her heels. 
But as a strategic sales tool, the system 
can pay back its price quick ly . 

Is the 760CD's size and price too much 
to handle? Don ' t worry ; this part of the 

market is robust enough to offer choices 
rather than compromises. Gateway's Solo 
delivers nearly 25 percent faster perfor
mance than the 760CD using the same 
120-MHz Pentium. And like the 760CD, 
the Solo can render 800- by 600-pixel res
olution, albei t on a smaller 10.4-inch TFT 
display. Best of all, the notebook weighs a 
pound less than the ThinkPad 760CD. 

There's no MPEG support, and the dual
speed CD-ROM drive swaps out only with 
a floppy drive. But the 1.2-GB hard drive 
is removable, which lets you put multiple 
presentations on separate drives . The ma
chine comes with an infrared port, 16 MB 
of RAM (the 760CD comes standard with 
only 8 MB), and an extra lithium-ion bat
tery. lf that 's not compelling enough, look 
at the Solo's price tag : $4599. 

NEC' s Versa 4050C also offers an 800
by 600-pixel , 10.4-inch TFT display. But 
it' s a modest machine in terms of perfor
mance and capabilities. The CPU is only a 
90-MHz Pentium, although it comes with 
a 256-KB L2 cache. The dual-speed CD
ROM drive is not as fast as the ThinkPad 
760CD's quad-speed drive, but it swaps 
out with a floppy, a second hard drive, or 
a second lithium-ion battery . An 810-MB 
hard drive is standard (you can buy a 1
GB drive as an option). 

The Versa is heavier than the Solo, but 
smaller. Like the Solo, it comes with in
frared capabilities, dual speakers, and an 
expansive wrist rest. In other words, the 
Versa offers greater modularity, which ex
pands your range of options for taking a 
show on the road. But the machine isn't 
as powerful as the Solo. 

All-in-One Computer 
Increasingly, the corporate rule runs thus : 
"Only one PC per employee; choose any 
PC you like, but choose it carefully." 

But what exactly makes a notebook a 
desktop replacement? First of all, you don't 
want to compromise even 1 MHz of pow
er. A 90-MHz Pentium or 100-MHz Pow
erPC 603e should be the minimum CPU 
you accept. Accelerated graphics are req
uisite. Bonus points go to machines with a 
local bus. And you'll want at least 16 MB 
of RAM (EDO or SDRAM, if possible) 
and a 750-MB hard drive-preferably 
larger and removable. The machine should 
feature full multimedia capability, includ
ing 16-bit sound with a standard comple
ment of audio jacks , and a dual- or quad
speed CD-ROM drive-through a docking 
station, if not in the machine itself. 

Even if you use an external monitor 
at the office, the TFT LCD panel should 
measure at least 10.4 inches . You ' ll want 
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1HE NEW WINBOOK FX 


MUM 

16MB EDO RAM Standard 
-up to 40MB total----
Super-fast EOO RAM on 
board and a second bank 
for expansion. User 
upgradable-upgrade 
Without wasting RAM. 

100l1Hz to 133MJ:lz 
Intel Pentium Chip-----111 
Plus 256K syncburst 
cache-incredible 
performance that rivals 
many desktop PCs. 

Two-way Infrared Port --
Adds the convenience of 
!RDA-compliant wireless 
connection. 

Removable BIOMB to 
1.3GBHDD---'""! 
You get greater data 
storage and upgradability 
for the future 

12-cell Lithium Ion Battery 
4more cells than most notebooks plus 52 watts 
mean longer on-the-road computing with 
enough battery life to run your CD-ROM. 

WINBOOK FX STANDARD FEATURES 
• POWER-SAVING INTELe • 16-BIT SOUNDBLASTER 

PENTIUM" NOTEBOOK CHIP COMPATIBLE STEREO 

SOUND
• 16MB EDO RAM 

• 1MB VI DEO RAM• 11.3' SUPER VGA ACTIVE 
MATRIX COLOR DISPLAY • 256K SYNCBURST CACHE 

• ONE TYPE II AND ONE 

DRIVE MODULE 


• 3.5" 1.44MB DISKffiE 
TYPE Ill PCMCIA SLOT 

• INTEGRATED DUAL
BUTTON POINTING STICK, 

• 4X CD-ROM MODULE 
• 6.8 POUNDS (WITH FOO) OPTIONAL TOUCHPAD 
• 12-CELL 52W LITHIUM ION • PARALLEL,SERIAL,

BATTERY PS/2, INFRARED AND 
• 32-BIT LOCAL-BUS VIDEO GAME PORT 
ADD RAM IN BMB INCREMENTS FDR ONLY $399 AT 
TIME OF NOTEBOOK PURCHASE 

Dual Pointing Devices 
Pick your pointing device: a standa rd dual-button 
pointing stick or optional touchpad (pictured) 

WmBookrx 

T he new WmBook FX combines the maxi

mum features in a high-quality, best 
value notebook, and continues the award
winning tradition of WmBook Computers. 

• POWER-SAVING 100MHZ 
INTEL9 PENTIUM" CHIP 

• 16MB EDO RAM 
• 810MB REMOVABLE HOD 
• PLUS STANDARD FEATURES 

• POWER-SAVING 133MHZ 
INTEL9 PENTIUM" CHIP 

• 16MB EDO RAM 
• 1.3GB REMOVABLE HOD 
• PLUS STANDARD FEATURES 

11.3" SUPER VGA Active 
Matrix Display 
Extra large display with 
bright, Vivid 800 x600 color 
gives you a bigger picture 

One Type III & One 
Type II PCMCIA Slot 
32-bit PC! Local Bus PCMCIA 
controller to accommodate 
both type II and type III for a 
greater variety of options 

or 
8-cell Lithium Ion 
Battery (option) 

SoundBlaster compatible sound for 
a complete multimedia experience 

1-800-468-0366 

Monday-Friday, 8am-9pm EST • Saturday, 9am4pm 

Use your VISA, Discover Card, MaslerCard,personal check or P.O.with 
credit approval. U.S. sales only. 30-day unconditional money-back 
guarantee lrom date of purchase. 

WmBool< 

COMPUTER CORPORATION 
asubsidiary of Micro Electronics, Inc. 

©1996 WinBook Compu1er Corporation. All riohts reserved. WinBook isa r~is1e1ed trademark o! Micro Electronics. Inc. lhe Intel Inside logo and Pentium are regis!ered traelemarks or the Intel Corporation. All 01her lrademarks and registered trademarks are p1operty o! their 1espec!ive corporalions. All prices and 
specilica!ionsaiesutlject1octiange wi1houtno1iceo10bligation. Plicesdono1incrudeshipping. 

Circle 605 on Inquiry Card. 
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lithium-ion batteries for all these charge
dra ining technologies. Two PC Card slots 
are mandatory; an IRDA-2 infrared port 
can be useful. You' ll also want a prnt repli
cator, if not an actu al docking station. The 
best repli cato rs inc lude not only seri a l, 
paralle l, keyboard, and VGA attachments 
but also a network connection. 

Where do you find such a machine? 
Look no further than Compaq 's LTE 5100. 
Its 90-MHz Pentium is augmented by a 
256-KB L2 cache. Its performance is fo r
midable: You' II hardl y believe that you' re 
working on a portable PC, especially when 
the video is running on an external moni 
tor. A speedy graphics accelerator runs on 
the PC! local bus and renders a resolution 
of 800 by 600 pi xels on the LCD. 

You can ex pand the machine's standard 
8 MB o f RAM to a whopping 72 MB . 
Drive options range up to 1.2 GB . Better 
still , you can put a second hard drive into 
a bay on the machine that altern ately holds 
a fl oppy dri ve, a du al- speed CD-ROM 
dri ve, or a second lithium-ion battery. With 
two hard dri ves , tota l storage can reac h 
2.7 GB . You can swap any of these com
ponents on the fl y; the lock mechani sms 
and component bays are well des igned. 

The 5100 comes loaded with as much 
multimedia capability as you' d want from 
a general -purpose system. MPEG-2 play
back data compression is standard. There's 
also video-capture circuitry that supports 
NTSC and PAL formats. The 5100 has its 
own built-in speakers, bu t you' ll want to 
buy your own external speakers fo r when 
you' re not trave ling. Infrared is standard 
equipment. 

The TFT di splay measures 10.4 inch
es, although you can get an optional l 1. 3
inch DSTN screen (s tick to the small e r 
TFT di splay if you plan to use an exter
nal monitor). And , of course, there are the 
des ign de ta il s we all expect from Com
paq: an easy-to-read LED pane l fo r sys 
tem status, an AC adapter no bigger than 

Apple Computer, Inc. IBM PC Co. 

By the Numbers 
a pac k of cig
are ttes, and a Apple PowerBook 5300ce 
total traveling 

Apple PowerBook Duo 2300c weight of un
der 7 '/, pounds. Compaq LTE 5100 


If you would 

IBM ThinkPad 760CD 
rath e r trad e a 

po rti on of the IBM ThinkPad 701 C 
5lOO ' s modu
larity and some Gateway Solo 

of its advanced NEC Versa 4050C 
fea tures fo r a 
larger TFT dis- Toshiba Tecra 700CT 

pl ay , then th e Toshiba Portege 610CT 
Tos hiba Tecra 
700CT is your 0.0 0.5 1.0 1.5 

ticket. Powered (90-MHz Dell Pentium ; 1.00) • Integer Index • Floating-point Index 

by a 120-MHz 
Pe ntium pro
cessor, the Tecra comes with 16 MB of 
SDRAM and a removable quad-speed CD
ROM drive. It also features an internal and 
external PCI bus (which makes it incom
patible with Toshiba's old line of docking 
stations) . Its performance is on a par with 
that of the Compaq LTE 5100-and slight
ly better in the integer benchmarks ( 1.2 1 
versus 0 .90). 

Unlike the 5100, the Tecra lacks MPEG 
support and video-capture circuitry . Al so, 
the CD-ROM drive swaps out only with 
a fl oppy drive-not a second battery or a 
second hard drive. On the other hand, you 
can order the system's 11.3-inch display in 
either TFT or DSTN pa nels. But make no 
mistake: Performance is its forte, not desk
top refin ement. For about the same doll ar 
in ves tment, the 5100 is a better buy. 

Unl ess, of course, your shop happens 
to be Mac-based. Apple's new PowerBook 
5300ce fe atures a 117-MH z PowerPC 
603e, 32 MB of RAM, a I . I-GB ha rd 
drive, and a removable SuperDri ve, which 
can be swapped out with a second hard 
dri ve or a magneto-optical dri ve. 

Like the Compaq L TE 5100, the Power
Book 5300ce's 10.4-inch TFT di splay sup

ports 800- by 600
pi xe l reso lutio ns. 

Cupertino, CA Resarch Triangle Park, NC The 5300ce also o f
(800) 776-2333 
(408) 996-10 10 
http ://www.info.apple. com/ par 

(800) 772-2227 
(919) 517-1950 
fax : (800) 426-4329 
http://www.ibm.com 

fe rs pl enty of room 
fo r ex pansion, in
c luding two PC 

Compaq Computer Corp. 
Houston, TX 
(800) 888-5858 
(713) 370-0670 

NEC Technologies, Inc. 
Boxborough , MA 
(800) 6328377 

Card s lots, a serial 
po rt , a SCSI po rt , 
audi o and v id eo 

http://www.compaq.com (508) 264-8000 j ac ks , an infra red 

Gateway 2000 
North Sioux City, SD 

Toshiba America Information Systems 
Irvine, CA 

adapter, and a con
nector fo r the ma 

(800) 555-2087 (800) 334-3445 chine' s docking sta
(605) 232-2000 
fax: (605) 232-2023 

(714) 583-3000 
fax : (714) 583-3800 
http: //www .toshiba.com 

tion. Like the Tecra, 
the Mac PowerBook 
5300ce costs just un
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Apple's RISC-based PowerBook 5300ce and 
PowerBook Duo 2300c outran all the CISC-based 
machines in our integer tests. 

der $6000; the LTE 5100 is slightly more. 
The docking station is necessary if you 

need a CD-ROM drive, which is one dis
appointing omission in the 5300ce. Curi
ously, the machine also uses NiMH bat
teries, rather than long-lasting lithium-ion 
batteri es . Neverth e less, seasoned Mac 
users will be pleased with the 5300ce's 
power and expandability. Besides, as desk
top replacements fo r the M acintosh go, 
it 's the only game in town. 

The Right Size 
No one ' s computing needs fit congenially 
into these three categories. To choose the 
right portable for yourself, you need to 
take a hard look at how you' ll use the com
puter. The small size and light weight of 
ultraportables can certainly unburden you 
in your travels, but these systems turn into 
expensive paperweights if you need mul
timedia capability or hi gh-end computing 
power. 

Likewise, all the presentation notebooks 
reviewed here make fine desktop replace 
ments, but the opposite isn' t true. If you 
need a good desktop replacement, you can 
save thousands of do llars by outfitting a 
traditional docking station with multime
dia capabilities ra ther than by buying a 
$7000 presentati on notebook. 

In the end, choosing the right po1table is 
a lot like passing through customs. Once 
you answer the fund amental questions, the 
rest is smooth sailing. • 

Marty Jerome is a columnist fo r the Boston 
Globe. His latest book is Screamer: The Ul
timate PC Perfo rm ance Book (Random 
House, 1994). You can reach him by sending 
E-mail ro edirors@bix.com. 
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SPECIAL REPORT 


REACH BEYOND WIN 95 

NICHOLAS BARAN 

I f you don ' t travel a lot, you mjght 
believe all the hoopla about Win
dows 95's remote-access capabili

ties. After all, Windows 95 ships with 
a Dial-Up Networking server that can 
connect to Windows NT Remote Ac
cess Server (RAS) , Novell NetWare 
Connect, and Shiva's LanRover and 
NetModem through TCP/IP, IPX, Net
BEUI, and SLIP/PPP remote-access 
protocols. You can even map drives 
from one node on the network to an
other for transparent file access from 
a remote site. Add to that Windows 
95's Direct Cable Connection utility, 
which lets you transfer files between 
two PCs via serial or parallel cables. 
DCC even includes file synchroniza
tion to automaticall y update the files 
of one PC if they are out of sync with 
those files on the connected PC. 

But before you decide that third-par
ty remote-access software is about as 
valuable as a free trip to Ho-Ho-Kus, 
consider the advantages of stand-alone 
packages. For example, if you ' ve used 
the Windows 95 Briefcase, you know 
about easy file synchroni zation. But 
what happens when you have an 8-MB 
presentation with on ly one slide that 
changed? The Briefcase will copy the 
whole thing. Intelligent synchroniza
tion built into such products as Despite solid features, transfer only small files that don ' t 
pcAnywhere32 enab les you to sy n go through a complex revision proWindows 95 needs help
chronize only the part that changed. cess, you should just bank the hun

As we were preparing this article, when it's time to run dred bucks or more you ' d spend on 
only a handful of remote-access prod remote-access products. Remote-ac
ucts were avai lable in 32-bit versions. remote communications cess programs srune, however, when 
These packages include LapLink for you need more sophisticated remote 
Windows 95 from Traveling Software, Norton pcAnywhere32 communications capabilities that don' t fall within the vanilla of
from Symantec, and Remotely Possible/32 from A valan Tech ferings in Windows 95. 
nology. Other products, such as NetRemote from McAfee, Car
bon Copy from Microcom, ReachOut from Stac Electronics, and Top Three Reasons to Buy 
CoSession from Artisoft (formerly from Triton Technologies), There are three main reasons to buy a third-party remote-con
continue to ship in 16-bit versions, although Artisoft has updat trol program: synchronization, security, and programmability . 
ed CoSession to include some Windows 95 support (see "Re If your communications with coworkers and customers in
mote Update" on page 92). volve updating and revising files , one of the most important func

Should you spend $ 100 or $200 for one of these packages? ti ons of remote-access programs is their capability to copy on ly 
In some cases, the answer is no. For example, if you work only in the modified portions of files. Sending only the changed por
a homogeneous Windows 95 environment and never connect tions of files over the communications link speeds file transfers 
with a machine running any other OS , the native remote-access and cuts down on phone charges. The Briefcase utility in Win
capabilities in Win 95 may be all you need. Or if you typically dows 95 lets you synchronize files by using date stamps and file 
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CHOOSE THE RIGHT REMOTE OPTION 
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remote PC via 
keyboard 
commands and 

travel over the 
'-•• _Phone lines. 
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@ The notebook computer can initiate 
modem to a PC at processing tasks on the PC. The 
a distant location. notebook's screen displays the same image 

as the PC screen. 

Remote access typically involves map network drives and print to dialing into) but executes on the age devices and peripherals as if 

dialing into a connection point network printers. In remote-access remote computer, transferring the you were sitting in front of that 

(e.g., an NT system running Re situations, applications reside on executable over the phone line. computer . Your keyst rokes or 

mote Access Services); from that the remote computer and execute Remote control enables you to mouse movements appear both 

point you'll have the same capa there. This is different from what's take control of a remote comput on the screens of the host PC and 

bilities as you would if your com sometimes called a remote node, er's screen, keyboard, and mouse. your remote PC (unless you choose 

puter were directly connected to where the application resides on You can launch applications on a to blank the remote screen for se

the LAN . You can, for example, the host computer (the one you 're remote computer and use its stor- curity purposes). 


sizes to manage multiple copies of file s files. CU1Tently, LapLink and pcAnywhere, limit the time that a log-in can be at
on different systems. But the Briefcase among the 32-bit products, as well as some tempted. Norton pcAnywhere32 even in
can deal only with entire files-not parts of 16-bit programs, can figure out what parts cludes a data encryption option that you 

of a file are different (no can use during file transfer sessions (see 
incremental speed improve matter what application cre the screen below).REMOTE ments for screen updates and ated the file) and synchro Windows 95 relies on HyperTerm for 

UPDATE when running scripts, thanks nize only the part s th a t its terminal emulation, which is fine. But 
to improvements in caching changed. some programs, including pcAnywhere

If you're running Windows 3.1 and compression . Security is another reason (but excluding LapLink and Remotely Pos
or DOS, 16-bit remote-access Microcom has no immedi to think remote-access soft sible), are programmable. This means you

software will make far-flung ate plans to upgrade Carbon 
ware. Windows 95's re  can automate tasks and log-in procedures .communications easier. Here's Copy 3.0, which remains a 
mote-access features typi The scripting component in pcAnywherea report on some leading pro solid product for Windows 3.1 
cally rely on the LAN server records your keystrokes to help you programs for those two OSes. The current version is simple 

CoSession Remote 7.0 is to use and costs only $99. to provide a secure path into duce the log-in program. The scripting 
the upgraded version of ReachOut 5 .0 from Stac the ne two rk back ho me. utility uses plain-English programming 
CoSession for Windows 6 .0 , Electronics comes with a With remote-control soft commands. For example, here 's a se
which itself was released only scripting language and termi ware, you can require pass  quence to log on to BIX: 
last December. In the mean nal emulation for a competi words and restrict user ac
time, Artisoft , best known for tive price of $100. cess to as many or as few 
LANtastic, acquired Triton NetRemote 6 .0 , from activities as necessary.
Technologies, the developer McAfee , licenses Artisoft's You can blank the screen
of CoSession. Like version (formerly Triton's) technology 

on the host PC during a6.0, the latest iteration is a to offer remote access with 
remote-control session so16-bit program that supports features like file synchroniza

long filenames when you tion and file-update transfers. that un authorized eyes 
transfer data within the Win Retail price is only $65. can' t see what' s going on. 
dows 95 environment. Ver Norton-Lambert's Close-Up You can control the num
sion 6.0 marked the first time 6 .0 is undergoing a rewrite ber of log-in attempts and 
CoSession could transfer only from a 16- to a 32-bit pro Norton pcAnywhere32 offers 
the modified data in files. Ar gram. The company declined data encryption for added 
tisoft says version 7.0 offers to announce a release date. security while transferring files. 

92 BYTE MAY 1996 

mouse clicks that --=::: 



TRY pcANYWHERE32 
FOR FREE 

Introducing the first remote control 

solution that takes full advantage ofthe 32-bit 

power of Windows 95 and Windows NT. 

+ pcANYWHERE32"'1 gives you 

remote control, file transfer 

and communications in a single 

package so you get the fastest 

access to your remote PC, network servers, 

printers, applications and files. PCWEEKLABS 

That's 25% faster access to ANALYST'S 
Word, Excel and PowerPoint~HOICE 

" 'F'ee.12,1995 
files than with any other remote 

access product. Which means 

you'll spend less time staring at 

: .......111.... ,,.,,.. ,,,,,,
:::::I .. ......... 
.........jll ~ 


that hourglass and spend less Microsoft'" 
money on your phone bills. Windows'"95 

pcANYWHERE32 even lets you increase 

the speed of remote control sessions by 

reducing the graphics load. With ColorScale:"' 

you can limit the total number of colors 

transmitted-all the way down to black and 

white for optimal performance. And you 

can automatically disable host wallpaper 

and screen savers. Our Quick Start Wizards 

simplify set-up and configuration so you can 

connect and remotely access applications 

and data quickly and easily. 

To get your free 30-day trial disks, just 

call 1-800-240-2279 ext. 9AP16. Or for 

more information, visit us on the Web at 

www.symantec.com. So wherever you go, 

the office can follow. 

SYMANTEC • .. 
Tri4/ dish auailabk in Win®ws 95 vmion only. Offer valid in USA only. whiU 1uppliu last. Symantec iJ a ugi1tmd tradnnarlr andpcANY\'(f}{EREJ1 and ColorScak art mulnnarks o/Synumuc Corporation. Microsoft, WimWW1, tlu Windmus /iJgo and P(lU)eTPoim arr 

rrgi.stnrd tratkmarla ofMicrosoft Corporation. All other brand names or mulnnarkJ are tht propmyoftheir mprm"wownm. ©1996 Symanuc Corporation. AU rights merved. In Canada, caU J-800-365-8641. In Awmdia. call 2-879-6'i77 /., f:uropr, ca/131-71-3531 I/. 

Circle 155 on Inquiry Card. 

http:www.symantec.com


PECJAL PORT REACH BEYOND WIN 95 


WAIT STRING " log i n: " 


SEND LINE " B!X"M " 


WAIT STRING "N ame? " 

SEND LINE "ni ckba ran•M" 


Core Capabilities 
The cun-ent 32-bit packages offer a core set 
of other features for remote access and re
mote contro l (see the table at right). 
LapLink, pcAnywhere32, and Remote ly 
Possible take advantage of Windows 95' s 
capabi lities for automatic modem config
uration and dial-up connections. Other stan
dard offerings are support for remote print
ing and copying of c lipboards between 
connected PCs. Each program can cache 
files to speed screen refresh rates. LapLink 
and pcAnywhere support drive mapping, 
which allows you to view a disk drive on a 
remote PC as if it were another drive on 
your system. 

LapLink and pcAnywhere also offer an 
automatic "callback" feature that te ll s the 
host computer to automatically call the re 
mote PC back. This is handy not on ly for 
security but also if you're a telecommuter 
and want the home office to pick up the 
phone charges, for example . 

LapLink is unique because it lets you 
define either one of the connected PCs as 
"host" or "guest." This is usefu l if two 
people are communicating and want to al
ternate control of the remote PC. Other 
products in this review requi re that you 
define the host and the guest before mak
ing the connection. 

Remotely Possible lets you simul tane

ously perform re 
mote-control, file 
transfer, and chat 
fu nctions, which 
means you can 
transfer a fi le in 
the backgro und 
whi le performing 
othe r remote 
tasks . 

You can use 
these th ree pro 
grams to con nect 
a remote PC to a 
LAN as an inde
pendent node 
(sometimes also 
ca l led a remote 
node). In this case, 
the app li cations 
execute on the re
mote PC and fi les 
and applications 
trave l across the 
telephone lines . ff 
the fi les and the 
application s are 
large, this can se-

WHAT'S INSIDE THE 32-BIT PROGRAMS 


Product 

Price 
Full Windows 95 support 
Terminal emu lation 
Cables included 
Network protocol support 
Speed fi le copy 2 
Cache 3 
Require passwords 
Rest rict activit ies 4 
Blank screen 5 
Data encryption 
Drive mapping 
Chat function 

Laplink pcAnywhere32 Remotely 
for Windows 95 Possible/32 

$149 $149 $169 
y y y 

y 
P/S 1 p N 
y y y 
y y 

N N 

N 
y y y 
y y y 
y y y 
y y y 

y y 
y y 
N 

N 
y y y 

Remote clipboard copy/print y y y 
Automatic ca llback y y y 
Virus check N y N 
Script ing language N y N 
Macro keys N y N 

Y=yes N =no 
1 P = parallel, S= serial 
2Ability to copy only modified portions of a file (includes file synchronization) 
3To speed up screen refreshes 
4For example, some users may be allowed to chat but not permitted to 

transfer files. 
5On the host PC during a remote-control session 

verely degrade performance. 
So what 's not to like about these pack

ages? While remote-access programs are 
fairly straightforward to use, the process 
of connecti ng remotely between PCs is 
sti ll surprisi ngly quirky . It's not unusual 
for one of the two computers to lock up 
and requ ire a reboot. Th is makes unat
tended, automated remote control and re
mote access shaky propositions. If your 
business depends on PC-to-PC remote 

Carbon Copy 3.0•••$99.95 

Microcom 

Norwood, MA 

(800) 822-8224 
(617) 551-1000 
http://www.microcom.com 
Circle 1102 on Inquiry Card. 

Close-Up 6.0 ••• $199 
Norton-Lambert 
Santa Barbara, CA 
(805) 964-6767 
Circle 1144 on Inquiry Card. 

CoSession Remote 7.0••• $79 
Artisoft 
lselin, NJ 
(800) 322-9440 
(908) 855-9440 
http://www.artisoft.com 
Circle 1106 on Inquiry Card. 

Laplink for Windows 95•••$149 
Travel ing Software 
Bothe ll , WA 
(800) 343-8080 
(206) 483-8088 

http://www.travsoft.com 

Circle 1105 on Inquiry Card. 


NetRemote 6.0 •••$65 
McAfee 
Santa Clara, CA 
(408) 988-3832 
http://www.mcafee.com 
Circle 1101 on Inquiry Card. 

Norton pcAnywhere32 ••• $149 
Symantec Corp. 
Cupertino, CA 
(800) 441-7234 
(541) 334-6054 
http://www.symantec.com 
Circle 1104 on Inquiry Card. 

Reachout 5.0 •••$100 
Stac Electronics 
San Diego, CA 
(800) 522-7822 
(619) 794-4300 
http://www.stac.com 
Circle 1103 on Inquiry Card. 

Remotely Possible/32 ••• $169 
Ava lan Technology 
Holliston, MA 
(508) 429-6482 
http://www.avalan .com 
Circle 1100 on Inquiry Card. 

access , we suggest 
hav ing a back-u p 
system in place. 

A lso , LapLink 
and Remote ly Pos
sible don't incl ude a 
termina l em ul at io n 
utility . Yo u wo n 't 
miss this capability if 
you have a direct In
ternet connection : 
Both programs sup
port con nection v ia 
TCP/IP to the Inter
net. However, many 
of us need to connect 
to the Internet via an 
on- line service and 
cannot use these two 
progra ms to do so. 
Norton pcAnywhere, 
however , does in 
cludes term inal-emu 
lation software. 

Gkic:t steps~ you get tasks ckJCle 
end changes topics as you do~ 

C wortc. tf you'd rather not use ().tt 
Sleps, cic:t the Off l:Ul:on, ebove. Or 
clc:t <Mcl: Steps on the Help"""' so 
lhlllio-. 

To mtke • connedion 

To dotNs: 

Conned over cetm 

To do~Na: 
Transler Bits between 

"°"""''"' 
The setup screen in Laplink for Windows 95 helps 
you quickly establish a remote-access session no 
matter what type of connection you're using. 

Life on the Road 
So W indows 95 goes 80 percent of the 
way, delivering basic remote communica
tions. If working on the road is a change of 
pace for you rather than being your every
day business life, the capabilities in Win 95 
may be all you need. But if the title on 
your business card says "Road Warrior," 
consider Symantec ' s pcAnywhere32 and 
Traveling Software's LapLink, both of 
which we found to be good remote-access, 
remote-control solutions. • 

Nicholas Baran is a BYTE consulting editor 
who lives in Sandpoint, Idaho. His E-mail 
address is nickbaran@bix.com. 
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STAY CONNECTED 

Rather than a single solution, 
you may need a mix of wire
line and wireless options for 
on-the-road communications. 
Here are four essential tools. 

T he world moves too fast for 

you to be incommunicado for 

even a single day . The trouble 

is, you ' d fill a suitcase full of gadgets , 
cables, and software to meet every com
munications contingency. Because you 
clearly don ' t want to do thi s, you'll 
need to pick the best tools for you. 
Your final mix may include products 
for wired communications (or wire-line 
communications, as it's sometimes 
called) as well as wireless devices . 

In the following stories, we offer some 
hands-on tests and technology updates 
on four different technologies that have 
the ability to give you flexible, fast, and 
economical data communications when 
you travel: PC Card modems , cellular 
modems, two-way pagers, and private 
packet radio. 

Mobile doesn ' t mean mute when it 
comes to sending and retrieving data. 
One or more of these technologies can 
make sure mum's not the word you hear 
on the street. 

POCKET-SIZE 
MODEMS SQUARE OFF 
We speed-test seven PC Card modems to pick the best ones for 
real-world telephone-line conditions 

PC Card modems have a checkered pas t plagued by compati
bility hassles and high prices . Today, installation glitches 

should be rare if you run Windows 95. If that's not your platfonn 
of choice, you'll still need to load Card and Socket services and 
individual modem-installation software on your portable. As for 
prices, you ' ll still pay a premium compared to desktop modems 
for shirt-pocket portability. The good news is that portable-mo
dem prices are dropping. The cards in this roundup cost from 
$50 to $100 less than equivalent V.34 modems from a year ago. 

The real news is performance. The svelte PC Card form factor 
makes no compromises in terms of speed and connection relia
bility. The PC Card modems we tested punch data through both 

Communications Quartet 

clean and noisy telephone lines as fast as full-size modems with 
28 .8-Kbps data transfer rates and 14.4-Kbps fax capabiliti es . 

Built for Speed 
For thi s roundup, six V.34, land-line modems ran a suite of per
formance tests developed by NSTL, an independent testing lab and 
sister organization to BYTE (see the table on page 96). In these 
tests, modems must send five sizes and types of files under sev 
en line conditions. While pe1formance varied among the cards, all 
the devices fell within the range we saw in previous tests of fu ll
size V.34 modems. That said, this is not a roundup of clones. 
Most of the products offer something unique in hardware design 
or software to grab your attention . 

For example, TDK and Microcom both emulate the parallel port 
on a portable computer. This allows for raw computer-to-mo
dem bandwidth of up to 300,000 bps. This is also known as data 
terminal eq uipment (DTE) speed. However, if you're running 
under Windows 95, DTE speed tops out at 115,000 bps; the lirn-
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it under Windows 3. 1 is just 19,200 bps 
without spec ial drivers. Parallel-port con
necti ons take adva ntage of the fas tes t 
processo rs that are in today 's portables. 
ln theory, the fas ter the computer can de
liver data to the modem, the faste r the mo
dem can com press and send the data. 

Two of the modems we looked at in thi s 
review-the Megahertz 28.8 PC Card Mo
dem and the Practical Peripherals ProClass 
PCMCIA 28.8- come with a pop-out con
nector fo r attaching telephone-line cables. 
You just push the edge of the modem, and 
out pops the jack. You then plug into the 
jack any standard RJ-11 line cord . 

The relatively short cables supplied with 
all these modems often don' t reach from a 
table to the phone jack hidden on your ho
tel room's baseboard, so don' t leave home 
without a te lephone extension cable and 
an RJ-11 cable-joining connector. Hayes 
and TDK modems include thi s connector. 

A unique connector comes with the U.S. 
Robotics Sportster. It uses a pigtail cable 
with a locking edge connector attached to 
a dual RJ-11 jack. The jack features LEDs 
on the top to indicate Power On , Send 

The throughput scores indicate performance in one· 
and two·way transmissions over line conditions 
typically found in the U.S. Impairment tests increase 
the amount of noise, delay, and phase roll to simulate 
the stress placed on modems making calls over 
satellites or overseas. Higher numbers indicate faster 
transmission speeds. NSTL simulated telephone-line 
conditions using a TAS Series II modem tester from 
Telecom Analysis Systems !Eatontown, NJ). 

PC CARD 	MODEMS COMPARED 
Maximum 

Throughput 1 Speed Error Compression Connector 
Manufacturer Product Price One-Way Two-Way Impaired TIA' DTE Control 

Line 

ActionTec Datalink 28.8 $319 5526 3731 3081 5813 115 Kbps V.42 V.42bis 	 Proprietary 
RJ-11 

Hayes 	 Optima 288 V.34 $319 6963 5634 4303 7744 230 Kbps V.42 V.42bis Proprietary 
+Fax RJ-11 

Megahertz 	 28.8 PC Card $369 4295 3301 2012 4006 115 Kbps V.42 V.42bis XJack 
Modem 

Microcom TravelCard 28.8P $299 6648 4526 3276 7198 	 115- V.42 V.42bis Proprietary 
300 Kbps RJ-11 

Practical ProClass $299 6955 5625 7030 7755 115 Kbps V.42 V.42bis 	 EZ-Port 
Peripherals 	 PCMCIA 288 V.34 

TDK 	 TDKModem $599 6638 4605 2718 7195 115- V.42 V.42bis Proprietary 
DF2814 300 Kbps RJ-11 

U.S. Robotics 	 Sportster 28.8 $329 6507 4752 6505 7438 115 Kbps V.42 V.42bis Proprietary 
PC Card Faxmodem Dual RJ-11 

'Bytes per second; higher numbers indicate faster performance. 

' Tests run under the guidelines specified in table 6 of the Telecommunications Industry Association 's bul letin TSB·38. 
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Data, Receive Data, and On-Line. These 
LEDs may offer clues to so lve tricky con
necti on problems. For most users, though, 
they simply reinfo rce the obvious. 

Each vendor ships bas ic communica
tions software for both fax and data trans
fers. Hayes provides a Li te version of its 
SmartCom progra m. TDK suppli es Del-

MULTICULTURAL 


MODEMS 


Is your modem up to the task if your busi
ness travels take you outside North 

America? That question is best answered 
on a country-by-country basis. In Germany, 
you 'll find a basic incompatibility between 
the native phone system and your "alien" 
modem . In other countries , your modem 
may work, but you might be breaking the 
law by using an unauthorized device. You ' ll 
also face the never-ending search for the 
proper adapter to connect your telephone 
cable. 

One of the products in our tests, the 
TDK DF2814, provides solutions to all 
these problems. TDK's software lets you 
configure the product for use in 17 Euro
pean and Asian countries. You can down
load from a TDK BBS additional country 
configurations as they become available. 
TDK also includes cable adapters for 
France , Italy, and the U.K., along with in
formation for ordering other specialized 
phone gear for international travel. 

! 

Phone Toll-Free Phone 

(408) 739-7000 (800) 797-7001 

(770) 441-1617 (800) 429-3739 (fax) 

(801) 320-7000 (800) 527-8677 

(617) 551-1000 (800) 822-8224 

(770) 840-9966 (800) 225-4774 (fax) 

(916) 478-8421 (800) 999-4835 

(708) 676-7010 (800) 342-5877 

... 
l 

rina's WinFax and WinCom Lite versions. 
Microcom and Megahertz both furni sh 
copies ofFaxWorks fro m Global Village 
Communications. U.S. Robotics gives you 
a copy of Smith Micra 's Qui ckLin k II, 
while Practical Peripherals packages both 
Qui ckLin k II and Win Fax Lite. 

The pri ze for the most extensive li st of 
bundled software goes to Acti onTec. Its 
modems shi p with Cheyenne Software's 
BitWa re communicati ons and fax pro
grams, Trave ling Soft ware's LapLink for 
Windows, Sidekick 2.0, McAfee's Virus 
Scan. and Spry's Mosa ic. 

Top Data Gun 
Which modem offers the best in terms of 
price and perfo rmance? For our money, 
it 's the Prac ti ca l Periphera ls ProC lass 
PCM CIA 28 .8. It posted the fas test over
all scores when we consider both clean
ancl impaired- line tes ts. It s pri ce was 
among the lowest in thi s group. The U.S. 
Roboti cs Sportster came in a close sec
ond, with th ro ughput scores that ranked 
near the top fo r clean and noisy lines . 

Note that the Hayes Optima 28.8 out
paced the ProClass and Sportster in the 
one- and two-way throughput tests. Un
fo rtunately, the Optima suffers fro m lack
luster perfo rmance in the impaired-line 
tests. You won' t typically face such tough 
line conditions, but it' s ni ce to know your 
modem can handle noise and delays in an 
emergency. When we' re on the road, we' ll 
take peace of mind every time. 

- Andrew Froning 

A11dre111 Fro11i11g is 11w11agi11g edi10r at NSTL. 
You can contact him at edirors@NSTL. com 
or editors@bix.co111. 

CELL MODEMS 
FIND A PHONE 
HOME 

A new generation of cell phones with built
in modems ignore what Simon says 

The cellul ar PC Carel modem may be 
the biggest irony in mobile communi

cations. This symbol of untethered com
munications suffers from a lack of stan
dardization for-you guessed it-the cable 
that tethers the modem to your cell phone. 
You specify the proper cable to fi t your 
ce ll phone when you buy the modem and 

pay anywhere fro m $50 to $ 100 fo r the 
connector. Everything is fine as long as 
you don' t upgrade your phone. If you do, 
there's no guarantee that your cable wi ll 
work with the new phone. 

If yo u've grappled with thi s problem, 
you' ll understand part of the justificat ion 
fo r a new class of cell phones that severs 
the tether by in tegrating a data/fax mo
dem into the cell-phone handset. These 
new phones should begin shipping around 
the time you read thi s. 

If yo u' re wo ndering why no one has 
thought of modem-equipped cell phones 
before, you probably own Bell South or 
IBM stock and have blotted the Simon out 
of your memory. That des ign also com
bined cell phone, modem, and LCD in the 
same uni t. However, the Simon, which is 
heavier and uses a slower modem than the 
new phones, fa iled to attract a large market 
when it began shippi ng in 1994. BellSouth 
says it no longer promotes the product. 

The Products 
Air Communications, AirGo Commu ni
cati ons, and Pac ific Communicati ons Sci
ences have announced modem-equi pped 
cell phones. Motorola, the leading suppli 
er of cell phones, dec lines to comment on 
its plans. A spokesman for Nokia, the num
ber two ce ll-phone provider, won' t dis
cuss plans either, but says that every phone 
manufac turer that " has its head screwed 
on straight" is looking at thi s market. 

The phones will sell fo r eye-popp ing 
prices-from $600 to $ 1000 through com
puter channels (cellular servi ce providers 
may signi fica ntly di scount the hardware 
to attract new subscribers) . What do these 
high prices get you? Convenience, most 
of all. You won' t have to worry about ca
ble compatibility, and there won't be the 
setup hassles that sometimes arise when 
a ce ll phone and modem don' t ini tiall y 
talk to each other. Some modem-phone 
companies also claim they can optimize 
perfo rmance so transmission rates will be 
fas ter than in cell phones that use cable-at
tached modems. Because none of the prod
ucts was shipping in time fo r thi s story, 
we are unable to veri fy these claims. 

Besides voice capabilities over standard 
analog cellular networks, common char
acteristics of these devices are l 4.4-Kbps 
cellular modems; backlit LCDs and key
pads; nicad, nickel-metal-hydride (NiMH), 
or lithium-ion batteri es; and storage for 
voice messages and incoming faxes. You 
can receive cellular faxes directly with 
these uni ts, but to send and retrieve fi les, 
you need to connect the devices to a com
puter via the serial port (cables typicall y 
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come standard with the phone package). 
The AirCommunicator, from Air Com

munications, will expand on the basic de
sign by offering a small docking station 
with additional storage, land-line commu
nications, and battery-recharging capabil
ities. Air Communications also diverges 
from the pack with its proprietary error
coITection protocol called AirTrue, which 
the company says works even if only one 
end of the communications link uses it 
(standard cellular protocols, such as MNP 
level I 0, require the error-correction 
scheme on modems at both the send ing 
and receiving ends). The company expects 
to li st its base-model phone for $695. 

The PAL phone, from Pacific Commu
nications Sciences, supports the tradition
al circuit-switched cellular networks and 
the Cellular Digital Packet Data (CDPD) 
system. The latter sends packetized data 
over idle capacity on cellular voice net
works at a relatively fast 19.2 Kbps. You 
can e nc rypt CDPD transmi ss ions for 
greater security than standard cellular com
munications . However, CDPD's coverage 
remains far from universal. The company 
expects to reach full production in the sec
ond quarter and estimates prices will range 
from $600 to $800. 

AirGo Communications will offer the 
most flex ible design of all. lts Phone Sys
tem consists of a Type IlI PC Card that 
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Alan loch is a senior editor at BYTE. You 
can contact him. on the Internet at c1;joch@ 
bix.com. 

TWO-WAY 
PAGING'S 
SECOND ACT 

New services will soon make 
narrowband PCS networks sing 

More of us are benefiting from two-way 
paging now that narrowband Person

al Communications Services (NPCS) is 

Air Communications 
Santa Clara, CA 
(408) 567-8000 

fax: (408) 567-9090 


AirGo Communications 
Salt Lake City, UT 
(801) 269-7200 

fax: (801) 269-7363 

llttp://www.dayna.com 


Pacific Communications Sciences, Inc. 
San Diego, CA 
(619) 535-9500 

fax: (619) 535-9235 

http://www.pcsi.com 


houses cell-phone and modem circuitry . 
You can slip the card into an AirGo hand
set for the same form factor and capabili
ties as the other phones. To send or re
ceive large files, you slide the card into 
your portable's Type III slot rather than 
connecting via a serial connector, as in the 
competing designs . The Phone Card also 
has a mini- stereo plug that accepts the 
Jabra EarPhone, an earpiece with a built-in 
microphone for " hands-free" communi
cations. The package will sell for $900 to 
$ !000 through computer channels. The 
card alone will sell for about $600. 

The new cell phones promise speed im
provements over the Simon and more con
venience than external PC Card modems. 
High prices may still dampen demand. 
Also, some people question how useful a 
cell phone is as a fax, file transfer, and E
mail device . Most mobile workers may 
opt instead for the fuller storage and in
put capabilities of a notebook or ultrapor
tabl e. However, if land-line connections 
are inconvenient or you need to capture a 
file on the run , these phones could give 
you the freedom of cellular communica
tions without tying you up in knots. 

-Alan Joch 

starting to spread across the country. For 
example, the SkyTel NPCS network and 
Motorola ' s Tango paging device give us 
guaranteed message delivery and the abil
ity to respond to pages with either a set of 
canned replies or a phone call to a central 
voice-mail center. 

That 's nice, but two-way paging still 
feels like a work-in-progress. The Tan
go' s multibutton inte1face and manuals for 
both you and the people who need to page 
you can be daunting. SkyTel boasts about 
its 1300-city coverage area, but that still 
does not serve those on far-flung business 
trips or those whose headquarters , like 
BYTE, are in areas such as Peterborough, 
New Hampshire. 

NPCS providers and pager-equipment 
makers say the second act for two-way 
paging will address these issues and more. 
By the second half of the year, you will 
be able to use the NPCS network for both 
data and voice messaging. No, you won ' t 
use your Tango like a cellular phone. In
stead, for a much lower cost than a direct 
voice linkup, your pager will ac t as a sort 
of answering machine on your belt. Some
one can send you a message, and you' II 
actually be able to hear, rather than read, 
the page. 

To offer this capability, service pro
viders use the two-way system to find the 
transmitter/receiver closest to you. The 

one-way paging system, by contrast, blasts 
the message to every transmitter/receiver 
in the country. 

By honing in on your location and find
ing you before the actual message is sent, 
service providers use the system more ef
ficiently . This means you can send larger 
messages packed with more infonnation
like voice messages-than you could with 
older paging networks. 

During voice-paging's initial rollout, 
look for Motorola to have the lion's share 

http:http://www.pcsi.com
http:llttp://www.dayna.com


Rise above the weight of manual text entry 

Manual tex t and data entry are w idely considered the most boring (and least crea tive) workload in computing. Mountains of 
contracts, lists, articles or tables to be re-keyed ea t into your time and prevent you working more efficientl y. 

Recognita Plus 3.0 is a leading recognition package, based on a decade of development. Its multi-lingual and font-independent Optical 
Character Recognition (OCR) delivers high throughput even from poor-quality originals, thanks to two-step read ing, use of d ictionaries 
and a user-friend ly proofing interface. lt can also handle fax and dot-matrix tex ts, barcodes,checkboxesand handwritten numera ls. 

Recogni ta Plus 3.0 can read over eigh ty languages and supports virtually all avai lab le scanners and PC word processo rs. 
Let it boost your productivity. Join the over 150,000 users who have d iscovered an end to keyboard drudgery. 

Get on top with Recognita PlusCircle 753 on Inquiry Card (RESELLERS: 754). 

Recognita Rt. Recogn.ita Corp . of America Recognita Bi.iroautomatisierung GmbH 
Mil rvtlny u.17. H-1 012 Uuda pest, Hungary 3693 Enochs Strret, Uitzowstr. lla 
l'honeo (36-1) 201-8925, Fax: (36-1) 201 -7607 Santa Clara , CA 95051, USA D·CH155 leipzig, Germany RECOGNITA 
Letters: P.O.Dox 55, H·1251 Budapest Phone: (1-108) 736-5-146, F'"': (1-IOS) 736-6112 Phone: (49-341 ) 58 906-0, Fax: (49-341) 58 906-4 1 
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TWO-WAY PAGING PLANS 


Company Service Name Type of 
Service 

Availability Coverage Area Cost Pager Pager Price• Service's Phone Service's 
800 Number 

Service's E-Mail 
or URL 

Airtouch TBD 
Communications 

Data Late 1996 California, 
Dallas 

TBD Motorola Tango TBD (214) 458-5200 (214) 458-5219 None 

American American 
Paging Co . Paging 

Data Q11997 Midwest. Florida, 
Washington D.C., 
Salt Lake City 

$20 per 
month 

Motorola Tango; 
Accessllnk 
device 

$260 
for purchase 

(612)623-3100 (612)379-7562 djonesapi@aol.com 

AT&TWireless TBD Data Date TBD Nationwide TBD TB D TBD (206) 8274500 None None 

Pagemart, Inc. Voice Mart Voice Q4 1996 Major 
metropolitan 

TBD Motorola's Tenor TBD (214) 706-3306 (800) 593-4953 lnfo@pagemart.com 

areas 

Pagemart, Inc. PageMe USA Data Q41996 Urban and 
suburban markets 

TBD Motorola Tango ; 
testing others 

TBD (214)706-3306 (800)593-4953 lnfo@pagemart.com 

Paging Voice Now 
Network, Inc. 

Voice Q31996 Dallas, New York, 
San Francisco 

$12 per 
month 

Motorola's Tenor $8 per month (214) 9854100 (800) 724-3638 http: //www.pagenet.com 

SkyTel 

•Estimated 

SkyTel 2-Way 

TBD =to be determined 

Data Operational 1300 cities in 
North America 

Local: $24.95
nationwide: 
$74 .95 per 
month 

; Motorola Tango $15 per month 
lease or $399 
for purchase 

None (800) 643-0323 http://www.skytel.com 

of the paging hardware market with its vendors are shopping around voice-pag- The table above gives a snapshot of the 
Tenor device. The pager will be able to ing devices . Thus, the competition in that plans of the major paging services for both 
store 4 minutes of voice messages. How- area will heat up about the time services data-only and the upcoming voice capa
ever, some service providers, off the come on-l ine, which wi ll be good news bilities this year. -AlanJoch 
record, say a handful of other hardware for price-conscious mobile workers. co111i1111ed 

KONEXX~ New Solutions 
For Modem-to-Digital Connectivity. 

Office Konn ector DataTalk I Ko upler 
Supports V.34, up to 28.8 Kbps. Supports VoiceView, V.34,up to 28.8 Kbps. SupporLs V.34,up to 24 Kbps. 

KONEXX introduces three new ways to connect your modem to digital, PBX and multi

line phones. Eliminate costly dedicated phone lines. Simply plug the Office Konnector 

into any phone handset and your fax-modem is connected. Also, the DataTalk I lets you 

communicate with Voice View"' (SVD) compatible modems without additional phones. For 

international travel , use the high speed Koupler. 

~KONEXX®Get KONEXX. Get connected. For more new 

connectivity solutions, call us at 1-800-275-6354. Your Modem Connection Solution. 
http: //www.konexx.com/ 

KONEXX • 5550 Oberlin Drive, San Diego, CA 921 2 1 • phone 6 t9-622- 1400 • fax 6 19-550-7330 • e-mail sales@konexx .com 
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With the backpack quad-speed 
CD-ROM drive, you're one cable 
connection away from a world of 
multimed ia bus iness advantages: 
Plug it into you r PC para ll el port 
to access a universe of CD-ROM 
titles. Take it with you for portable 
data retrieval . Or share it with 
other PCs. 

. 

Mic:ru5alutians 

Call Toll Free - 800.295.1214 

No compat ib ility problems with 
virtually any IBM-compatible PC
Windows, DOS or OS / 2. N o 
taking your PC apart to install this 
quad-speed drive . Just plug it into 
your PC printer port-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 815.756.34 l l • FAX 815.756.2928 

Circle 148 on Inquiry Card (RESELLERS: 149). 

http:815.756.34
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RADIO DIALS 
NEW LISTENERS 
Underlying software fine-tunes the 
problems of radio communications 

Pri vate packet rad io from RAM Mobile 
Data and Ardis, among others, is great 

for mobile workers who send short, bursty 
messages and need two-way communica

ti ons. However, acceptance in horizontal 
markets has been slow. Now, some of the 
stumbling blocks to wider acceptance of 
packet radio may soon fa ll. 

Unti l recently, you couldn ' t plug a radio 
modem into a COM port of your laptop 
and enjoy the features of a wired connec
tion. Many software packages aren' t ready 
for the long latency times and slow through
put of packet-rad io networks. These delays 
can cause software to simpl y time out and 
assume that you lost the connection . 

:1.02 BYTE M AY 1996 

Many radio-modem manufacturers are 
enhanc ing the software glue that binds 
their products with communications soft
ware. One example is Megahertz ' s RAD
sock software layer , w hich is inte r
changeable with Winsock, the Windows 
interface to the Internet. To use it, devel
opers substitute calls to the RADsock DLL 
for call s to Winsock and recompi le their 
communications program. 

RADsock extends time-outs to keep 
connections in place even when no data 
is fl ow ing. Megahertz is now shipping 
RADsock with its AllPoints radio-modem 
card , whi ch connects to portables via a 
Type II PC Card interface and works pri
marily over the RAM network. 

IBM 's ARTour communications soft
ware takes a different approach: It sits be
neath the TCP/IP stack, so there is no need 
for developers to recompile programs. The 
programs call TCP/IP as they wou ld have 
before. 

The ARTour c lient runs on the laptop 
and the ARTour server takes the data from 
the RAM Mobi le or Ardis network . The 
ARTour client can compress the standard 
40-byte TCP/IP-packet header to 3 to 7 
bytes because the data is flowing to only 
one place. The ARTour server adds the 
rest of the packet information and sends 
the data on its way. For end users, thi s ap
proach can boost response times. 

Caching is an irnp01tant pait of the equa
tion. If you run a 3270 terminal package 
over the ARTour link, the server and client 
coordinate their caches. These coordinat
ed caches can save plenty of bandwidth . 

IBM 
Armonk, NY 
(800) 426-3333 
(914) 765-1900 

http://www.ibm.com 


Megahertz 
Salt lake City, UT 
(800) 527-8677 
(801) 320-7000 
fax: (801) 320-6010 
http://www .megahertz.com 

Packet radio won' t replace traditional 
modems because of radio's speed (4.8 to 
19.2 Kbps) and price (about 15 to 25 cents 
per KB). However, for E-mail , database 
queri es , and other bursty traffic, private 
radio networks may soon become easier 
to use than ever. -Peter Wayner 

Peter Wayner 's latest book is Disappearing 
Cryptography : Being and Nothingness on 
the Net (A cademic Press, 1996). You can 
reach him at http://access.digex.net/-pcwl 
pcwpage.html. 

Circle 105 on Inquiry Card. 

http://access.digex.net/-pcwl
http://www
http:http://www.ibm.com
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WELL-CONNECTED PDAs 

THOMAS MARSHALL 

J ot down flashes of inspiration at 
your beachside cabana. Record 
the uniform resource locator 

(URL) of a new contact before you hit 
the next trade-show booth. Update your 
schedule as the taxi driver makes an 
end run to La Guardia via Central Park. 
Such are the freedoms promised by per
sonal digital assistants (PDAs). 

But what if you can ' t easily get that 
information from your PDA to the mas
ter databases and schedulers on your 
desktop system? Suddenly , a PDA 
seems less like a door to freedom and 
more the key to your own private data 
prison. The value of a PDA isn' t only in 
how easily it helps you capture infor
mation but also in how efficiently you 
can share that data with other systems. 

We evaluated five midrange PDAs 
to see how well the current generation 
of diminutive travel computers collects 
data and connects with other systems. 
Our criteria eliminated those high-end 
PDAs designed as personal communi signed to simulate such realNeed to capture information?cators with integrated wireless modems world tasks as making and 
and prices above the threshold for wide retrieving appo intments,Buy a 75-cent notepad. Need 
acceptance. We also excluded all low se nding and receiving E
end-and low-performance-electron to integrate that data with mail and faxes, and writing 
ic organizers from this roundup. (Note: notes and memos. For units 

other systems? Think PDA.Palm Computing 's Pilot, a new 5Yi with handwriting recogni
ounce PDA, wasn ' t shipping in time 
for inclusion in this review.) 

We found that midrange PDAs have matured quietl y in re
cent months. All the models we looked at can communicate with 
PC and/or Macintosh desktop systems, although this usually re
quires an optional cable. Most PDA vendors now offer a kit with 
a serial cable and software for data backups and basic file man
agement between the unit and a desktop system. A few PDA 
connectivity tools even allow data synchronization-the recon
ciliation of multiple versions of a file. Some vendors also provide 
desktop versions of PDA applications, which makes data man
agement more convenient. 

What about technical enhancements in other areas? Make no 
mistake, design improvements in PDAs remain incremental, and 
most models still haven' t gone far enough for mass adoption. 
However, improvements have come in PDA OSes, which can 
now handle more tasks, and in programming tools, which keep 
evolving. PDA maturation gets a boost from the PC Card, which 
brings to some PDAs networking and two-way paging, plus land
line and wireless-modem connections. 

For this review, we ran each unit through a suite of tests de

tion, we paid special atten
tion during the appointment and notes steps to the maximum 
allowable rate of input and accuracy of recognition. Equally im
portant was the ease of correcting nusrecognized text. 

To test data transfer capabilities, we used built-in or bundled 
tools to move data from a desktop computer to the PDA and then 
back again . We repeated the tasks using optional connectivity 
kits sold by the PDA vendor. Here we looked for added value in 
merge or synchroni zation , import/export, file-format conver
sion, and other utilities. We also tested the units using lntelliLink 
for Windows 3.4 connectivity software from lntelliLink Corp. (see 
the text box "Lingua Franca for PD As" on page 106). What fol
lows is a look at how the PDAs measure up agai nst each other. 

Apple Newton MessagePad 120 
Don ' tjudge the latest MessagePad by its cover. Apple bulked up 
the PDA' s internals with more RAM (2 MB , up from 1 MB) 
and the snappier Newton 2.0 OS, both of which play up this pi
oneer's traditional strengths in capturing information on· the fly. 

The enhanced Newton OS makes both connectivity and file 
management easier. Just tap the Routing button, and up pops a 

MAY 1996 BYTE 103 
PHOTOS BY LIGHTWORKS PHOTO. INC.© 1996 



tion of Lotus 1-2-3, Pocket Quick

\ . I . POCKET-SIZE FEATURES 
' 

Model List price 	 Dimensions Weight Batteries OS 
(inches) ' (ounces) 

Apple Newton $699/2MB 4 x 8 x i .2 i6.2 4 AA Newton OS 2.0 
MessagePad i20 

HP $349/i MB 6 x 3.75 i1.6 2 AA GEOS 2.0 
OmniGo iOO x i 

HP $699/ 2MB 6.3 x 3.4 ii 2 AA MS-DOS 5.0 
200LX x i .i 

Psion Series 3a 	 $695/2MB 6.5 x 3.3 iO 2 AA Proprietary; 
$595/iMB x 0.9 DOS format 

Sharp Zaurus $549 	 6.7 x 3.9 i4.9 2 AA Proprietary 
ZR-5000FX 	 x i 

'Width, depth, and thickness (with device closed) . • =yes; 0 = no; NCU = Newton Connection Uti lity. 

men u with options for pri nting a fi le, 
beami ng it via infrared to another New
ton device, or sending the data via fax or 
E-mail. When you route a note before 
mak ing a connection to another device, 
the MessagePad stores the fi le in a uni
versal Out Box and holds it there. Make a 
connection, and the MessagePad auto
matically transmits the note. 

Our MessagePad came with the Newton 
Backup Uti lity (NBU) for backing up data 
and applications to a desktop system. With 
NBU and a standard Apple serial cable, 
we installed applications from a Macin
tosh to the MessagePad ' s internal mem
ory or to PC Card RAM. 

Unfortunate ly, the NBU won ' t transfer 
data. For that, you need the new Newton 
Connection Uti lities ($69) or a third-party 
package. Unfortunately, a version of Con
nection Utilities that's compatible with the 
new OS wasn't re leased in time for our 
evaluation. The utilities will add import/ 
export conversions and data synchron iza
tion with personal informatio n managers 
(PIMs) and schedu lers. The package al
lows MessagePad data entry via your desk
top keyboard and supports remote access to 
desktops via modem. 

We easi ly printed fi les on Mac-com
patible printers using a standard Apple ca
ble. Apple also sells a $69 kit fo r printing 
on DOS/Windows parallel-port pri nters. 
Apple ships the MessagePad with soft
ware for faxing and accessing eWorld, but 
you' ll need client applications for other 
communications services. Support for 
many PC Card wireless and land-line mo
dems is standard. 

Handwriting-recognition capab ili ties 
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The revamped MessagePad 

offers a snappier OS. 


generall y perform well 
from the strut, and the ma
chine learn s your hand
writi ng better over time. 
But recognition is sti ll not 
all it should be. Misinter
pretations may be fewer, 
but editing misrecognized 
text by hand remains ex
treme ly fr ustrating; we 
found it much faster to 
ca ll up the virtua l key
board for mak ing corrections. 
These prob lems aside, the Mes
sagePad' s pen-i nput system re
mains easier to use than the ti ny 
keyboards on other PDAs. 

Hewlett-Packard 200LX 
The 200LX is the roving number
cruncher' s dream. HP sq ueezed 
the QWERTY keyboard into a 
length of only 4 inches-the tini
est of the lot, which makes text 
in put a chore, but it accommo
dates a numeric keypad that's 
handy fo r entering figures . 

A further nod to the math
minded is the bundled combina

CPU/ MHz 

ARM 6i0 RISC/ 
20 

80i86 compatib le/ 
i6 

80i86 compatib le/ 
7.8 

NEC V30H (80i86 
compatible)/ ? .68 

Proprietary/i6 

PC Card Display 
resolution (pixels) 

Type II 320 x 240 

Type II (no 240 x 240 
flash RAM) 

Type II 640 x 200/ 
80 x 25 

(Flash SSD: 2); 480 x i60/ 
SRAM 80 x 25 

Type II 320 x 240 

en, and emulations of HP' s programmable 
calculators. But the 200LX isn' tjust for a 
niche market; rounding out its capabilities 
are applications that include a phone book, 
a schedu ler, a notepad , cc:Mai l Mobile 
client, and LapLink Remote Access. 

LapLink Remote Access allows drives 

HP's 200LX has a keypad designed for number 
crunchers on the move. 

on the remote system to be mapped as ex
tra drives on the local unit and vice versa. 
LapLink works with the built-in infrared 
port or over serial connections, but it re
quires a proprietary cable ($25). HP' s Con
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DESKTOP 
CONNECTCVITY 

Fax E-mail Modem 	 Serial Infrared PC connect Data File transfer 

port port synchronization 


NCU 	 NCU 

0 0 0 0 	 HP HPCP 
Connectivity Pack 

0 	 Laplink HP Laplink; HPCP; 
(need cable) Connectivity Pack Inte lIi link 

0 0 0 0 0 	 PsiWin ; 
I nte 11 i Lin k 

0 	 PC Link; 
Inte l Ii link 

The HP OmniGo's low price doesn't come at the nectivity Pack ($ 120) includes the serial 
expense of poor design. cable and software to connect to desk

top PCs via LapLink and to do file 
conversion and data synchronization. 

But data synchroni zation via the 
Connectivity Pack was more com
plex than we anticipated, mainly be
cause we had to make sure that the 
files we wanted to sy nchroni ze al
ready existed on the PC. (A lterna
tively, we could have used LapLink 
Remote Access.) Synchron ization 
then went smoothly. Windows users, 
especially those who rely on mouse
cl icks to perform tasks, will long for 
a Windows version of the sy nchro
ni zation software. The current ed i
tion doesn' t support mouse input. 

HP provides adapters to connect 
the 200LX to seri al printers and mo
dems. The Connectivity Pack link al
lows you to connect via modems as 

we ll as via infrared lin ks . 
The 200LX offers one PC Card Type 

II slot for flash RAM cards in 5-, I0-, and 
20-MB capacities. The slot also supports a 
wide range of wireless and land- line fax/ 
data modem, pager, and LAN cards. 

The MS-DOS-based 200LX has an 80
co lumn by 25-row screen. The unit is 6Yi 
inches wide and weighs under a pound. 
Small in size and packed with time-proven 
app li cations, the 200LX is inesistible for 
those who li ve life by the numbers. 

Hewlett-Packard OmniGo 100 
One of the continuing raps against PD As is 
their high cost. HP takes the price/perfor
mance issue head on with the $349 Om
niGo I00, which proves low prices don't 

Psion's Series 3a shines with its Windows 
applications. 

PDAs SPECIAL REPORT 

have to mean clumsy designs or data u·ans
fer compromises. 

The OmniGo 100 is HP's first foray into 
the world of pen computing, although the 
PDA packs a keyboard as well. Ironically, 
the keyboard is larger than the one on the 
200LX, wh ile the 2 Yo-i nch-square screen 
is much smaller. But the Omni Go ' s clam
shell design incorporates a double hinge 
that allows the lid-mounted display to fold 
all the way back over the keypad for con
venient hand-held pen input. One of the 
12 permanent icons toggles the display ' s 
orientation to accommodate keyboard or 
pen-only input. 

The OmniGo runs Geoworks' GEOS 
2.0 graphi ca l OS and incorporates Palm 
Computing ' s Graffiti handwriting-recog
nition tech nology. The Graffiti alphabet 
is relatively easy to learn , but we found it 
easy to fo rget how to produce punctua
tion. You also have a couple of program
ming options with the Omni Go. Geoworks 
sells a software development kit for $89 for 
use with Borland C++, whil e Ferns Infor
mation Technologies makes a program
ming language and environment for GEOS 
named fZL. (It costs $56.) 

What trade-offs did HP make to keep 
the OmniGo 's price low? First, the PDA 
isn't as well connected as its LX relati ves. 
There ' s no infrared port, and the Type 11 
PC Card slot accommodates on ly static 
RAM (SRAM) memory cards. 

The $ 120 Connectivity Pack provides 
automated file management plus data back
up and synchronization between the Om
ni Go and Windows systems. (A less ex
tensive connection option is HP's $70 Clip 
& Go, which allows serial data transfe r 
via your Windows Clipboard.) 

We found it extremely easy to synchro
nize data using the Connectivity Pack. We 
simply clicked on two buttons-first Hot
Sync, and then Auto-to get two systems 
in sync. The first time we synchronized, 
the software automatically backed up the 
data on the OmniGo to our PC. 

Windows versions of the OmniGo's tele
phone book, appointment book, and note
pad applications make it easy to manage 
data between the PDA and our desktop 
system. We just entered or edited items 
on our PC and then pressed HotSync to 
caITy the changes over to the OmniGo. 

Psion Series 3a 
If you consider seamless Windows sup
port a necessary life line linking a PDA to 
your desktop , you should take a look at 
Psion ' s Series 3a. Its Windows connec
tion kit , known as PsiWin ($120), is a set 
of Windows utilities for cross-platform 
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fi le management, conversion, and com LINGUA FRANCA FOR PDAS 
pression. Included in the suite are Psi Print, 
for TrueType printing via Windows, and 
Psi Database, a Windows version of the 
database application that's built into the 
Series 3a. Macintosh connections are pos
sible with an optional ($ 120) kit , but it 
only allows you to transfer fil es. 

PsiWin' s File Manager-style interface 
provides effective drag-and-drop file ex
change and conversion between the Se
ries 3a and several popular Windows ap
plications. It correctly recogni zed o ur 
incoming DOC fi le as belonging to Word 
for Windows 6.0 and automatically con
verted it to Psion Word . When we im 
ported a contact database, the program 
popped up a di alog box for fie ld mapping 
when it encountered our CSV export fi le . 
We were then able to map and name data 
fields for the Psion database. 

The PDA comes with Psion 's propri
etary and fully preemptive multitasking 
OS, Epoc. OPL, a compact programming 
environment, is among the applicati ons 
built into the Series 3a' s 2 MB of ROM. 

The proprietary OS means you won' t 
have the range of shrink-wrapped DOS 
applications that are avail able for a device 
like the 200LX. However, Epoc offers ful
ly preemptive multitasking, a compact de
velopment environment, and a raft of third
party programs. 

The Series 3a comes with two PC Card 
slots ; unfortunately, the slots accept onl y 
fl ash solid-state disk (flash SSD) or SRAM 
cards. An optional po11able modem offers 
slow (2400-bps) data connections, but 
high-quality faxing, for $295. 

The Series 3a packs an 8-MHz 801 86
equivalent CPU into a clamshell case wi th 
about the same dimensions as the 200LX. 
However, the Series 3a' s styli shly round
ed edges make it seem smaller when you 
slide it in and out of your pockets. Its larg
er and simpler QWERTY keypad makes 
for more accurate hunt-and-peck typing. 

Sharp Zaurus ZR-SOOOFX 
Sharp's Wizard is a leader among elec
tronic organizers, and the Zaurus looks 

Apple Computer lntellilink Corp. 
Cupertino, CA Nashua, NH 
(800) 538-9696 (603) 888-0666 
(408) 996-1010 fax: (603) 888-9817 
fax: (408) 974-9944 

Psion 
Hewlett-Packard Concord, MA 
Corvallis, OR (800) 997-7466 
(800) 443-1254 (508) 371-0310 
(541) 715-2004 

Sharp Electronics
http://www.hp.com 

Mahwah, NJ 
(800) 237-4277 
(201) 529-8200 

Intellilink for Windows 3.4 does for person
al digital assistants (PDAs) and desktop ap

plications what graphics converters like Hi
Jaak have been doing for graphical images 
for years : It changes files into a form you can 
use, thereby ironing ou~ many of the kinks 
associated with transferring information. 

Given the right cable, lntellilink provides in
telligent data transfer among many applica
tions , ranging from Act 2.0 for Windows and 
Ecco to dBase IV, Paradox, Excel 7.0 , Word 
7.0 , and WordPerfect for Windows. Support
ed PDAs include most of the devices from 
Casio, Hewlett-Packard, Psion, and Sharp. 

The intelligence comes in when your job 
is more than just copying a file from one sys
tem to another. The program reeognizes the 
source type, and, depending on the applica
tion , can even handle such special items as 
recurring appointments. 

In addition to format conversion , lntellilink 
allows you to reconcile the data in a target file 

like a Wi zard grown up . The Zaurus of
fe rs a plethora of convenient applicati ons 
and a graphical OS . Because it doesn' t at
tempt to perfo rm handwriting recognition, 
the Zauru s's OS is not as ambitious as the 
Newton 's or even the OmniGo's GEOS . 
However, everything that the Zaurus does, 
it does well. 

Li ke the OmniGo, Zaurus is a pen-and
keypad system. Otherwise, its 320- by 240
pi xel, 80-column by 25-row screen makes 
it look more li ke the Ps ion Series 3a or 
HP' s 200LX. Zaurus's large, well-spaced 
keypad was the easiest to use of this bunch 
(the Psion Series 3a' s was a close second) . 
The Zaurus's pen and touchscreen made 
getting around the interface easy compared 
to using key-only PD As. 

The applicati ons are among the most 
sophisticated of the PD As we rev iewed. 
For example, we easily linked a letter cre
ated in the Documents applicati on with a 
contact or data fil e entry to jump directl y 
between the fi les. 

The Zaurus includes a li ghtweight fax 
modem that plugs into the serial port on 
the unit 's side to provide two-way data 
and send-onl y fax capabiliti es. There ' s 
also an infrared port for communicati ons 
with other Zauruses and some Wi zards. 

Peripheral infrared ports are available 
for wirel ess desktop connections to 
either DOS or Macintosh systems, as 
well as to some printers. 

Buil t-in communications applica
tions include clients for terrninal emu
lation and serial links, an E-mail inter
face, and a fax log. A proprietary cable 
(needed for serial connections) is avail
able in a PC Link connecti vity kit with 
backup and limited impo11/export soft
ware for DOS or the Mac ($6.95) . The 

with that in a source-for example, when two 
records share the same personal name but 
are otherwise at odds . You can filte r data 
when you don't want to transfer an entire file . 
lntellilink's ability to map fields in a source file 
to those in a target is crucial , as anyone who 
has dropped one PIM for another knows well. 

Occasionally we encountered difficulties 
in mapping fields for data transfer. When we 
attempted card-file transfers from Sidekick 
2.0 for Windows to the Sharp Zaurus , we got 
a "Fields in data file have not been mapped" 
error message without further explanation. 
The message appeared even when the map 
showed all fields in the source were mapped. 
The documentation didn 't explain the prob
lem , nor did lntellilink's technical-support 
staff, which kept us on hold at length. 

Minor drawbacks aside, however, lntelli
Link 's file-conversion capabilities make this a 
dandy little application for people who de
mand an honest day's work from their PDA. 

The Zaurus ZR-SOOOFX's pen and touchscreen 
make it easy to use. 

· company recommends IntelliLink for Win
dows fo r exchanging data with a wide 
range of Windows applications. 

How to Choose 
Which PDA is best? It depends on your 
needs. The 200LX has the most extensive 
desktop compatibility and connectivity op
tions for PC environments. For the Mac
intosh, the MessagePad 120 with a con
nection kit is a natural partner. 

If data-entry ease is your top criterion, 
the Series 3a and Zaurus ZR-SOOOFX sport 
relatively large, easy-to-use keypads. Num
ber crunchers will find the 200LX handi
est because of its numeric keypad and em
bedded applications. If what you want 
most is simply a PDA that' s easy to carry 
around and works without fuss , the Om
niGo takes the cake: It's small and light, 
with an easy-to-use inte1face and a com
fortable keypad and pen. • 

Thomas Marshall is a f i-eelance technical 
writer based in Seattle. You can contact him 
by sending E-mail to editors@ bix.com. 
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If you tbml~ file transfer is all we do, 

you need some time away from the office. 


0

\~iii To appreciate how much more LapLii-il<® 

~~;::~·~ for Windows® 95 has to offer, all you have 

to do is hit the road. 

Wherever you go-across the hall, across 

town or across the counhy-if you've got LapLii-il<, 

you have eve1ytb1g you need to access anythii1g 

you want on your desl<top or your nelworl<. 

With tlus single piece of software, you 

can read and send e-maJ, run databases and 

custom apphcations, synclrronize data and, yes, 

even transfer £.Jes. 

Sii1ce there's no need to change apps to 

do all these tb1gs, tl1ere' s no need to hang up 

and redial. And sil1ce LapLinl< worbs the same 

way over modems, IPX and TCP/IP networl<s, 

serial cables, parallel cables, wireless, even the 

Internet, there's no need to laboriously reconfigure. 

And there's no need to wony about 

compatibility. Our 16-bit version is buJt right 

il1to LapLinl< for Windows 95, so connecting 

to Windows 3.1 systems is no problem at all. 

By now, you probably can't wait to get your 

hands on the latest LapLinl<. So you'll be glad to 

lmow that upgrading-from an earher LapLinl<, 

or from anotl1er product altogethei'-is ridiculously 

inexpensive. Call 800-224-7704. Better yet, see 

your reseller. It'll give you an excuse to get away 

from the office. 

© 1996 Traveling S oftware, Inc. LapLinb is a registered lradernarl< of Travelin g Software. bttp://www.travsoft.com 
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Reduce data entry
"Teleform has established a costs and cut days fromprice!peiformance combination 
that makes it a benchmark turnaround time using 
for. ..!CR!forms TELEform ®, the most 
processing 

accurate and affordableproducts." 
Imaging Magazine forms processing 
1995 Product software available.of the Year 

Now for WIN 95/NT, 
TELEform's easy-to-use interface allows you to utilize 
existing forms or create new ones, in both paper 
and electronic formats. Whether you input forms via 
fa\'., scanner, Internet, or modem, TELEform offers the 
flexibility you need to automatically capture data into 
leading file formats. 

TELEform reads 	 "Cardiff's Teleform offers the 
best value and highest accuracyhand print text (ICR), for PC processing offaxed 01· 

machine print text scannedforms." 
(OCR), optical mark American Facsimile 

Association Best Fax Forms 
recognition entries Processing 1995 & 1996 

Look for us al ···ilCOMDEX June 3-6, Chicago, IL 
S ring '96 

"Incredibl)1accurate and 
affordableforms-processing 
software that eliminates data 
ent1y, shortens turnaround 
and improves productivity...lts 
payback is measured in days." 
Maury Kauffman 
1995 Best Fax OCR/OMR Software, 
Computer Telephony 

time cards, claims, surveys, and more. TELEform can 
handle your forms processing needs, whether your 
organization processes dozens or thousands of forms. 
Call 800-659-8755 today 

(OMR), and barcodes 
with the highest level 
of accuracy using its 
powerful, advanced 
Tri-CR® character 
recognition technology. 

Process registration 
forms, sales orders, 

to order or for more 
information. 

619-752-5200 
Fax 619-752-5222 
hup://11"w.cardi1Tsw.com 

lti{RincludesrechnologiesticensedlromAdvonced 
lel•onMcatioosl•hno~ies,reR•ognltionGmbHondorh<<S . 

"You won't find another 
OCR forms program with as 
much power and practicality 
as Teleform." 
PC Computing 
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400 &200MHz Pentium®! 
llti1at~uiil 
RECOMMENDED 

lt]:{!J:!1•1(!]:!jJ"WW 

El"TE 
MOST EXPANDAB LE 

PENTIUM FOR 

UNIX 

"Xi Computer leaves other systems in the dust when it comes 
to price/performance ratio" - (Art Liddle, CADalyst, April 1996) 

Xi®MTower SP or DP 
- Intel®Pentium Processor, Intel Triton C.S. 
- 5 l2KB Pipeline SBP Cache, PnP F. Bios 
- 4xPCl , 3/5x!SA, 2HSS, IEPP, Dual IDE4 
- 16MB 60ns EDO, l.27GB 9ms IDE4 HD 
- Diamond Stealth 64 MPEG 2MB EDO 
- 17" UYAMA 86 I7E .26dp 1600 x I280NI 
- l.44 FD, New l04K Kb, 38 Logitech 
- Xi 1OBays Mid Tower Case 250W UL PS 
- MS Windows® 95 CD, 6 x CD-ROM 

SP166MHz: $2,599 DP332: $3,499 

Xi Pro200 MTower SP 
- Intel Pentium Processor 256K SBPC 
- 4x PCI, 3x!SA, 2HSS, 1EPP, Natoma CS. 
- Ultra Wide SCSI 40MB/sec. PC! Ctrl 
- l6MB 60ns EDO, 2. l GB 9ms Wide SCSI 
- Matrox Millenium 2MB WRAM PC! 
- 17" IlYAMA 8617E .26dp 1600 x l280NI 
- l .44 FD, New 104K Kb, 38 Logitech PS/2 
- Xi 1OBays Mid Tower Case 250W UL PS 
- MS Windows 95 CD, 6 x CD-ROM 

EIDE 1.2GB: $3,599 SCSI: $3,999 

Xi Pro400 NTower DP 
- Intel Pentium Pro Processor 256K SBPC 
- 4xPCI, 3xEJSA, 2HSS , !EPP, Orion CS 
- Ultra Wide SCSI 40MB/sec. PCI Ctrl 
- 32MB 60ns RAM, 2. l GB 9ms Wide SCSI 
- Matrox Millenium 2MB WRAM PC! 
- 17" UYAMA 8617E .26dp 1600 x l280NI 
- l .44 FD, New l04K Kb, 3B Logitech PS2 
- Xi 11 Bays Full Tower Case 300W UL PS 
- MS Windows NT 3.51, 6 x CD-ROM 

DP200MHz: $4,999 DP400: $5,999 

MULTIMEDIA PRO KIT MONITOR UPGRADES VIDEO & SW UPGRADES* 
CreativeLab AWE32v, 25W Power Spkrs, IIYAMA 17'' 9017E .25ag $ 99 New #9 Imagine 128 Power S 4MB $ 499 
Choice of CD-Titles $ J.99 IlYAMA 21 " 9021E .30ag $1099 Vibrant ACAD Soft Engine 3.6 $ call 
MS Office 95 Pro w/Bookshelf: $ call I600x1280Nl n n 6Hz Diamondtron Intergraph IN ROADS x AutoCAD $ call 

All Systems Xi Certified for AutoCAD 13 on Windows NT & Windows 95, MicroStation, 

PRO/E. 100+ Options available in stock. Call for a Custom Quote. Lease from $ 78/month. 


CALL TOLL FREE: 1~800-432-0486 

~ 13 iii!INTL: (714) 498-0858 FAX: (714) 492-6571 
,http://www.win.net/xtcomp E-Mail: xi@xi_comp.win.net 

YEARS WARRANTY: Parts & labor on monitors, optional on systems. Xi-ONSITE optional express 

1W1ent parts shipping. 30 day money back guarantee. 24Hr Life Time Toll-Free HW Tech Support. 
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WIBU-KEY is your best copy protection choice for Mobile I 
Computing! The WIBU-BOX/M PC card is perfect 1or PC- IL 

based Notebooks and laptops as well as Macintosh Power-
books. Another option is the WIBU-BOX/P, the smallest and I 
shortest available for LPT and COM ports! I 

I 
I 
I 

I 
I 
I 

\ 
We arelooking fo~ 

' 
Distributors 
worldwide 

' 
' 

I 

II 
~, 

r 

Your application work instantly with any of these hardware 
interiaces without any modifications or recompiling required. 
WI BU-KEY doesn't just do a quick check to see if the dongle 
is there - it works by encrypting the executable through our 
custom ASIC. With top-notch security and flexibility, along 
with other great features like remote programming, secure 
limit counters, and automatic or APl-based encryption, you'll 
quickly see whyWIBU-KEY is the best software copy 
protection available. 

I 

I 
I 
I 

I 
I 
I 

I Order your evaluation kit today: I 
I Call now: 800-986-6578 
I I 
I I 
I I 

WI BU-SYSTEMS AG, Germany 
Rueppurrer Strasse 54, D-76137 Karlsruhe 
Phone: +49-721 -93172-0, FAX: ... 93172-22 

SYSTEMS Email: info@wibu.de, CIS: I 00142, 1674 

WBU 

~~ 

1617 St.Andrews Dnv 
Lawrence, KS 66047 
Phone: (913) 832-2070 
FAX: (913) 832-8787 

<•>@ID·· 
MICROSOF~ 
WINDOWS N·r:. 

announcing 

OPENNl for lWINDOW~NT 
Softway America, Inc. 


P.O. Box 2821, Evergreen, CO, USA 80437 

Tel: 303-670-5345 •Toll Free: 800-438-8649 •Fox: 303-727-7618 

Email: soles@softwoy.com •WWW: http://www.softwoy.com/OpenNT 


OpenNT, from Softway Systems, is the first 
product to provide true POSIX.l and POSIX.2 
conformance for the Microsoft Windows NT operating 
system. By providing an enhanced POSIX. l sub-system 
and a complete set of POSIX.2 utilities and shell, NT users 
are finally given a 100% POSIX conforming environment. The 
same POSIX environment that most UNIX systems use but \vithout 
sacrificing your investment in Windows NT. The same POSIX 
environment required by the U.S. Government for all operating 
system purchases as specified by PIPS 151-2 & PIPS 189. 
Conformance means file links, case sensitive file names, user and 
group ownership, background processing and more. Add to this a 
real POSIX shell and all your favorite UNIX utilities (like find, grep, 
awk, sed, ls) and you end up with an environment so close to UNIX 
that you won't know it isn't UNIX! 

OpenNT is available today. Take advantage of our introductory 

special. OpenNT Commands and Utilities is only 122 


(regularly$199) - and we include free updates for a 
year. Our 30-daymoney back guarantee and free 
technical support makes this a no risk opportunity to give 
your Windows NT system the POSIX punch it needs! 

OpenNT is a trademark al Saltway Systems, Inc. This product includes software developed by the University al California, Berkeley and its contributors. All other registered trademarks and trademarks are the properly al their respective owners. 
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THE UID COMPANY 

I 

When saying yes to WIDE, you can 

now say yes to ULTRA, too . With 

the new PCI Ultra SCSI disk array 

controllers from ICP 

you will be technologi

cally well prepared for a 

long time , even if there 

is still a lack of appropriate Ultra 

SCSI devices. ICP controllers are 

downward compatible . You may 

choose to connect 8bit or l 6bit SCSI 

devices. ICP has provided the appro

priate connectors for both kind of 

devices. When the FAST-20 disk 

drives become available, you can 

achieve data tran sfer rates up to 

40MB/sec. The ICP Ultra SCSI disk 

array controller series comprises 

one, two, three or five channel 

/ versions for setting up RAID4/RAID5 

disk arrays. Decide on innovative 

products. For controllers choose ICP! 

a 

Intelligent Computer Peripherals ® 

IC P 

vo rt ex Compute rsys teme GmbH · Fa lterstr. 5 1-53 
74223 Flein · Germany · Ph o ne : +49-7 13 1- 5972 -0 
Fax: +49-713 1-255063 · Ma i lbox/ BBS: +49-7 13 1-5972 -1 5 
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with your audience? Discover the more productive. Without the limi
power of Proxima. tations of slides and transparencies. 

With a Proxima Desktop Just plug a Proxima Desktop 
Projector;" yo u can make a bigger Projector into your PC or Mac, and 
impact with your presentations. yo u'll be able to project images 
Communicate yo ur ideas more from yo ur 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 yo u the 
flexibility and performance to take 

The Proxima DP5100 and the best-selling 
your multimedia presentations to DP2810 lead the way in brightness, image 


quality, and price/pe1fonnnnce. a higher level. 


TO 
KEEP 
YOUR 
AUDI· 
ENCE 

Want a better way to con nect clea rly. And be 

FIND OUTMORE 
about Proxima today. And keep 
your audience wired. 
~ 

. --~"Get Wired With Proxima" ~t! I 
Get the fac ts on the latest Proxima I products: Ca ll fo!· yo,;1r fr~e "Get Wired I 

With Prox1111 a Kit today! 6
1-800· 55·5155 ext.102 

PRDXI~ 
TH E D E S KTOP P ROJE C TION (Q ,\\P :\ NY 

Main Olhce: 941\0 Carroll Park D11ve. San Diego. CA 92 121 -2298, (6 19) 1157-5500. FAX (6 19) 457-9647 European Office: Horsterweg 24. 6191 RX B_eek. The Netherlands, +31-43-650 248. FAX +31-43-649 220 

Prox1ma and Cyclops are registered trademarks or Proxima Corporation. Desktop Proiector and Desktop Pro1cc11on are trademarks of Prox1ma Corporation. Other 1raclemarks are the property of tt1e11 1espect1ve owners 


U.S. and fore ign paien1s me pending . Copyriglll 1995 Proxima Corporation. All 11g ll ts reserved. Spec1fic<11ions sub1ect to change without no1ice. 
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Spinning the Corporate Web 

Microsoft's Windows NT-based Web-server software beats Novell's 

NetWare entry in both versatility and capacity 

STEVEN J. VAUGHAN-NICHOLS 

N oveU's NetWare reigns supreme 
as the network OS (NOS) of 
choice, but Microsoft's Win

dows NT has been snapping at its heels. 
Now, both companies are releasing Web 
servers to broaden the reach of their re
spective systems both within and outside 
the confines of their customers' offices. 

Though they join an already crowded 
field , NetWare' s Web Server (NWS) and 
Microsoft's Internet Information Server 
(IIS) are likely to figure prominently in 
the plans of corporations looking to add a 
Web server to their existing networks. 

Of Markets and Technology 
While the technology behind the programs 
takes two very different paths, the mar
kets that Novell and Microsoft are trying to 
reach are the same. Each server essential
ly requires its company's top-of-the-line 
NOS-NetWare 4. 1 and NT 3.51, respec
tively. If you're running any other NOS, 
you can forget about running these servers. 

This means that only big companies 
with large user bases wi ll find these servers 
useful. For a small enterprise, either NOS 
would be an unnecessary luxury. Smaller 
scale servers like O 'Reilly & Associates ' 
WebSite or Quarterdeck ' s WebServer 
would be more appropriate. 

However, for companies with multiple 
WAN-connected sites or hundreds of 
users, NetWare and NT both make per
fect sense, and so do their respective serv
ers. Both Web servers play up this theme. 
You can use either one as easily for in
tranetwork communications and data shar
ing as you can for Internet services. 

NetWare, Meet the Web 
NWS is a complete Web publication kit. 
Besides the server, the package includes 
a licensed, single-user copy of Netscape 
Navigator and the WordPerfect Internet 
Publisher, a Hypertext Markup Language 
(HTML) editor that works with Word
Perfect for Windows. However, NWS isn ' t 
picky about what flavor of HTML it serves 
out: You can choose to have your Web 
weavers use other HTML editors instead. 

Although you can run NWS on earlier 

1-1 Microsoft Internet Service Manager I 
Microsoft's Internet lnfonnation II> fropetties ~.... -Server relies heavily on the setup .... . ' &HUli:i'l" b l •I
procedures of Windows NT, 

£11-fJ FTP =s.....w:e 1r D- 1 logging I Advanced J 
including this screen for setting up a $-• GO!lhe<maintenance log. 181 f;Mhio Loggilg

& 11) WWW 
r0 Loglofie r@ Log loSQLJOOBCL S ldjl:J!Mj! 

181 A<ll~_.,_1og ' 

Novell NWS can create NCSA @Q~ 
ODBCD.gaSouceH 
1111:....IEST

standard logs, but It can't O w-•·•· 
export tflem to ODBC databases 

o~ Tol!lo
like Microsoft HS can. 0 W!Jenllo ,...... ,.,..,_ 111s 

The ability to feed report data 13.81 4 ~ MB 
ll... -to any ODBC database Is a l.ogfie dJedolJ'. lsivn 

unique feature of HS. / IC:\W1NNT\System32\Loefies I 
i9l / NetWare Web Server ~ 

f-.ord 

I 

I li)jji <II Like the Microsoft product, 
SlllVel I Di~ It UserAcceas IC S~Acceu Novell's NetWare Web Server 

f .. ..,.._,~ 
uses a succession 

TCP...,... II Default I of modular setup 
screens rather than a 

p30.57.220.91 II 80 II single front end. 

Adminiatrallir"i e-mail address: -I I II 
Server rod.1-ectary. F:\WEB 

lOO-MHz Pentium system 
trying to run NDS with 

DirectolJ . • HTML doct-u only 8 MB of RAM.(ful or r"five lo smver rod. directory): 

Idocs I II 11,,-... 1 For practical purposes, 
you ' ll want to run NWS 

Dir~aining log files 
(ful or • lo ~ root directory): on a 486DX or higher sys

!logs II lrerowse... I tern with as much memo
ry as possible. Except for 

~ Enable user doct-u 
User subdirectory (relative lo users" heme 

Ipublic.

II OK u Cancel I 

RAM, it requires little in 

II 
the way of sys tem re
sources, so you can run it 
in conjunction with your

II u...-. I usua l business N LMs. 
You1 throughput may 

versions of NetWare, you need NetWare 
4 . l to get NetWare Directory Services 
(NDS) security. You also need the TCP/IP 
NetWare loadable module (NLM) and NDS 
up and configured. The server hardware it
self requires only 2 MB ofdisk space to ac
commodate NWS, but Web pages require 
additional space of their own. Network ad 
mini strators with an eye to securi ty should 
create a NetWare vo lume specifica ll y for 
HTML documents. Since NWS uses NDS 
for security, this makes it easier to keep un
wanted vis itors off the server. 

Novell will say that NetWare 4.1 , and 
hence NWS, needs only a 386 to run. In 
fact, you need at least a 486DX/25 . More 
than anything else, you' ll need RAM. Our 
test system, a 33-/66-MHz 486DX2 with 
32 MB of RAM, made mincemeat of a 

vary, but NWS plays well with other ap
plications. 

If you expect to run NWS on a server 
that's doing double duty as a heav ily used 
database server, you may want to move 
up to a multiprocessor system, since NWS 
can take advantage of NetWare's sym
metric multiprocess ing (SMP) abi lities. 
NWS will work on systems using System 
Fault Tolerance (SFf) Level III, Novell's 
ultimate defense against system failure. 

NWS takes little time to instalJ and con
figure. Novell claims it takes 10 minutes, 
and-if you're an experienced NetWare 
ad ministrator installing NWS onto a pre
existing NetWare 4.1 server-that' s right. 
But if you're also installing the bundled 
two-user-license copy of NetWare 4.1 onto 
a new machine, set as ide several hours for 
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your jaunt into LAN management. 
Next comes the security setup. Besides 

using NDS to prov ide bas ic access and 
log-in control, NWS comes with its own 
security tools. Alternati vely, you can set 
security based on IP addresses, user name, 
host name, directory, document, users, or 
group, for fi ne-tuned security. 

The GUI makes most admini strati on 
tasks simple . Fo r programming, you' II 
need to use the Remote-Common Gate
way Interface (R-CGI), BAS IC, and Perl 
to produce sophisticated Web applications. 

Sophisticated is as sophisticated does, as 
Web admjnistrator Forrest Gump might 
say, and here NWS seems c lueless com
pared to the security-rich Microsoft offer
ing. NWS supports neither of the two ma
jor on-line transaction security protocols, 
Secure Sockets Layer (SSL) or S-HTTP. 

NWS also lacks certain reporting ca
pacities. While it will generate Nati onal 
Center for Supercomputing Applications 
(NCSA) standard logs, it won' t automati 
cally log comments. If you want to keep 
close tabs on what's going on in your serv
er, you' ll need to add third-party tools. 

Perfo rmance is one area where NWS 
isn' t lacking in the least. On our test sys
tem, which included an NE2000 Ethernet 
card hooking the system into a 10-Mbps 
LAN, we were never able to make NWS 
break a sweat. The lesson is clear: With 
ample RAM , NWS is as fas t as a fox with 
a pack of hounds on its trai I. 

Microsoft Joins the Web Revolution 
Microsoft didn' t really want to be on the 
Internet. When it in troduced the Microsoft 
Network (MSN) along with Windows 95 
last summer, the company was all set to 
offer a proprietary way for Microsoft prod
uct users to connect wi th each other and 
with Microsoft. Then, the Internet revo
lution happened, fo llowed by the Web rev
olution; on-line services Like MSN became 
old news. Worse still , Microsoft saw Net
scape riding the wave toward Web domj
nati on. Suddenly, the Web wasn' t a small 
ripple anymore: lt was emerging as the 
tide of computing. So, for once, instead 
of hurrying a product to market before it 
was ready, M crosoft took its time in bring
ing out IIS. 

US has fewer fri lls than NWS has. The 
package doesn' t include an HTML editor, 
but you do get versions of Microsoft 's 
Web browser, Internet Ex plorer, fo r all 
fo ur main Windows versions. (Since Mi
crosoft's Internet Assistant fo r Word is 
free for the downloading, it 's not as if 
you' re missing anything.) You also get 
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Microsoft llS and Novell NWS Go Head to Head 
Microsoft Internet 
lnfonnation Server 

NetWare 

Web Server 


Features 

Access to variables from CGI scripting 
Ability to send dynamic documents 
or images (aka server push) 
Automatic directory tree 
User directories 
Search engine 
Includes custom interaction 
(chat rooms, BBS-like systems) 
Also acts as an HTIP proxy server 

Logging 

CERN/NCSA common log fonnat 
Nonnal (hit) log entries can be customized 
Can write to multiple logs 
Server can generate nonhit log entries 
(e.g., comments) 
CGI scripts can create their own log entries 
Perfonnance measurement logs 

Security 

Supports SSL/S-HTIP 
Prohibit by domain name 
Prohibit by IP address 

SSL only

•
V' 

Access to data hierarchies based on IP address V' 
Configurable user groups V' 
Change user access without restarting server V' 
GUI-based setup 
GUI-based maintenance 
Remote maintenance 

v =yes; x =no. 

some old-fas hi oned Internet bas ics with 
IIS . For instance, IIS supports both FTP 
and gopher with their own servers. 

As with NWS, you must have Micro
soft ' s latest and greatest NOS, Windows 
NT 3.5 1, for its server to run. And , li ke 
Novell , Microsoft claims that NT will run 
on as sli ght a mac hine as a 386DX/25. 
Maybe it can if you don't mind taking cof
fee breaks-long coffee breaks-between 
fil e requests. 

While a 486DX/25 is a more reali stic 
minimum system to run ITS on, the key to 
performance is memory. Practically speak
ing, 32 MB of RAM is the least you' ll 
want on your server. 

IIS is not just for x86-compati ble pro
cessors. The program will run on any plat
fo rm supported by NT 3.5 l. Thi s means 
th at you can also put your DEC Alpha 
AXP, MIPS, or PowerPC NT servers to 
work as Web servers. 

Installati on is as easy-and as diffi 
cult-as installing NWS. If you already 

V' 

V' 

V' 


have a working NT 3.51 server, it will take 
only a few minutes to set the server up. If 
you don' t, however, that's another story. 

IIS begins to veer away from NWS, and 
fro m competitors like Netscape' s Netsite 
Commerce 1.1, in its integration with the 
NOS . The Internet Serv ice Manager, fo r 
example, uses NT's own administration 
tools for both users and fi le access. This 
has two benefits . The first is that if you 
know how to run NT, you know the ba
sics of admini stering the server. The sec
ond is that it should run fas ter than other 
NT Web servers because it 's so ti ghtly 
tied to the OS. 

On our test-bed network-which con
sisted of another 486DX/33/66 with 32 
MB of RAM, with an NE2000 network 
interface card (NIC) and 10-Mbps Ether
net-we never seriously challenged the 
server' s ability to dish out fil es. As with 
NWS, we ran out of bandwidth long before 
we ran out of server capability. That said, 
IIS' s use of NT 's own tools and its Mi
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VxD-based TCP/IP with 

BOOTP and DHCP support 

• ~ Intranet Management System 

Web Browser, E-mail, Netbook, 

News, FTP and Gopher 

•Telnet 

Full graphical keyboard remapping 

Wyse 50, Wyse 60, SCO ANSI, 

VT320/220 emulations 

•SOCKS V4 Support 

• IRC Client 

•Archie 

I Sparks Avenue, North York,Onlario, CanadaM2H 2W1 Tel.: (41 6) 496·2200 fax: (416)496·2207 •Oflices in: Washington DC,Mounlain View CA &Raleigh NC, USA •Geneva, Swilzerland •Paris,France •Munich, Germany • Maidenhead,UK 
NFS MaesUo is aregistered uademarn of Hummingbird Commun<ations ltd. All o~er brand or product names are Uademarl<s or registered U.d<marns ol their respective companies. Ct 996,Hummmgbird Commun<ations ltd. Appl<ationsrouded may va~ dependmg on the PC platlonn. 

Circle 79 on Inquiry Card. 

http:www.hummingbircl.com


1:1'fllM$1 Spinning the Corporate Web 


crosoft code written to work hand in glove crosoft plans to givens away, this clear
with the server's code clearly indicates ly is a strike at Netscape' s server business. 
that IIS should be hard to beat in perfor TIS shines brightest with its ODBC data
mance, no matter whose server it's matched base integration. By using an ODBC-com
against. pliant engine, like Microsoft's own SQL 

Another place where IIS outdoes NWS Server, Web weavers can make truly com
is reporting. Besides just pouring out its pl ex, interactive intranet and Internet ap
information in standard ASCII Common plications. They'll have to write them in 
Log File format, you can set it to feed in  Perl and use CGI fo r their interface, but 
fo rmation to any Open Database Connec with capacity like ODBC to draw upon , 
ti vity (ODBC)-compli ant database. What developers will have fa r more reason to 
IIS can report on, though , is little more pick up Perl. 
than what NWS can. For overall perfor Microsoft wants more than that level of 
mance, IIS can call upon NT's own Per interactivity . US is meant to integrate the 
formance Monitor. Internet with the Microsoft Back Office. 

Netscape's Commerce Server, the dom Therefore, IIS includes the Internet Serv
inant NT server on the market, goes one er API , a Mi crosoft API that re li es on 
better than both servers due to its log DLLs for applications that should prove 
analysis too l. One plus for IIS over Com speedy , have a small RAM footprint, and 
merce Server, though, is its support o f wi ll eventually enable developers to di
SSL. Unlike Netscape's server family, all rectly connect applicati ons like Excel to 
versions of IIS support SSL. Since Mi- network resources. 

Linking It All Together 
While Novell's NetWare Web Server and Microsoft's Internet Information Server 

do similar jobs-providing HTTP for TCP/IP transfer of Hypertext Markup Lan

guage (HTML) documents-they go about it in very different ways. 

NWS is a NetWare loadable module (NLMI that stands apart from the network OS 

(NOS) and requires other NLMs. If you don't have the TCP/IP NLM installed, for ex

ample, NWS itself won't run. llS, on the other hand, is an integral part of Windows 

NT Server 3.51. Instead of adding new layers of commands and menus, most HS 

functions are performed with existing NT administration tools. Microsoft is currently 

offering llS free of charge as part of its standard NT Server Value Pack. 

For local users, NWS requires only that clients have a Web browser and are 

running TCP/IP. 

While llS also requires TCP/IP connectivity, this, along with IPX connectivity, is al

ready provided in the base NT Server package. In our real-world tests, HS was able 

to supply pages to workstations 

running Trumpet Winsock 1. lb, 

Windows 95's TCP/IP stack, and 

Frontier Technology's Super TCP 

along with LAN WorkPlace. NWS, 

alas, worked only with LAN Work

Place. 

llS also comes ready to hook 


into the other Microsoft Back Of. 


flee applications with OLE 2.0 


connectivity. With NWS, however, 


to achieve interoperability with 

lntemal acceasother applications, you'll need to via 
Web browserwork hard customizing NLMs or 

writing Perl or BASIC programs. The Web server and LAN clients can access the Internet using a 
In the former case, to get the full TCP/IP connection to arouter linked to an Internet service 

provider. Clients can also use software (such as NetWare Connect)advantage of HS, you must also 
that provides an external TCP/IP or SLIP/PPP connection. Without 

make the commitment to running TCP/IP, clients can still use their standard network protocol to 
Microsoft's Back Office products. access HTML pages on the Web server. 

lntemet lnfonnation Server 1.0 ..... .free 
(downloadable from Web site; requires 
Windows NT Server 3.51) 
Microsoft Corp. 
Redmond , WA 
(800) 426-9400 
(206) 882-8080 
fax: (206) 936-7329 
http://www.microsoft.com/ infoserv 
Circle 1040 on Inquiry Card. 

NetWare Web Server 2.1 . .... . . ..$995 

(includes NetWare 4.1) 

Novell, Inc. 

Orem, UT 

(800) 453-1267 
(801) 222-6000 

fax: (800) 668-5329 

http:// www.novell.com 
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You can see where all thi s is leading. 
ln thi s brave new world, Microsoft would 
be defi ning the rules for applications in 
teroperability over the Internet. And, as 
Microsoft has shown, whoever makes the 
standards wins. 

Closing the Connection 
Which Web server is right for your enter
prise? Well, if you don' t already have a 
commitment to one NOS, HS is the server 
for you. It just works better, and you can ' t 
beat the cost. 

In terms of performance, there ' s little 
to separate the two. Both are faster than 
blazes. The difference I ies in features, 
where Microsoft holds the advantage. 

But is it enough of a di fference to switch 
if you' re already using NetWare? That de
pends on what kind of work you want to 
do. For basic Web publi shing, NWS pro
vides all you need. If you need to do big
ger and better publishing on the Web, then 

you might want to consider adding an 
NT server to your NetWare system. 
The NT server, as odd as it may sound, 
now proudly wears the "Yes, it runs 
with NetWare" logo, and Microsoft 
offers utilities that make NT blend into 
any NetWare LAN. 

The real question for NT users, who 
have no reason to switch to NWS, is 
whether they should go with Commerce 
Server or IIS . At this poi nt, the decision 
is too close to call. Both offer great per
formance, good features , and tools for 
expansion. If price is important, TIS wins 
hands down. However, if you're run
ning NT 3.5 I and Web publishing is 

important to your enterp1ise, cost shouldn ' t 
be your chief concern anyway. • 

Steven J. Vaughan-Nichols is a freelance 
writer and consul/ant in Lanham, Maryland. 
You can reach him at sjvn@bix.com. 
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When ir comes ro sroring dara, durabi liry is a 

very arrrac rive fearure. So Kingston~ offers 

a complere line of rhe world 's mosr 

rugged and reliable dara storage subsysrems. 

Kingston's storage producrs were des igned fo r 

th e mos t demanding commercial env iron

menrs. Bur rhey've a lso survived dury in ranks, 

submarines, and even rhe space shunle. You can'r 

buy a more reliable subsystem. To prove ir , we offer a 

seven- year warranry-rhe longes r in the industry. The 

Kingston Data Si lo" DS500 rower or rack-mounr enclosure 
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can house 3.5-inch and 5.25-inch half- or 

fu ll -he ighr SCSI peripheral dev ices. 

Our Dara Express"' DE300 remov

able device subsysrems, inregrared in to our 

DS500 chassis, provide an ideal housing 

for up to 12 removable, hor-swappable SCSI 

dev ices. Of course, Kingston storage prod

ucrs are comparible wirh all major plarforms. 

For more info rmarion ca ll us ar (800) 435-0670. 
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UPG ETO 

Optional Splti~ unit to rack

with optional automatic 
Single a' dual RAID controllers 

mount adesk/op SPARC®, HP or 
fail-over. SGI workstation for network 

addressable RAID. 

N+1 front removable load shar
ing power supplies dedica/ed lo Baltery-backed audible and LED 
each RAID controller. alarm indica /orpanel tor power 

and /empera/ure moni/oring. 

LCD panel and keypad for RAID levels 0, 3, or 5with up to 
RAID s/atus display and 28 drives, and 32MB cache per 
configuration. controller. 

True hot-plug drive modules Individual, front removable, disk 
from 500MB to 4.2GB. power supplies for further redun

dancy and tau// tolerance. 

Up lo 33.6GB per (3u) EIA, LCD/keypad for disk 
modularly expandable. information display and 

selling. 

Cold, warm or ho/ spare drives. Complete llexibility in RAID set 
definition. 

Up lo 200GB of RAID in a40" 
rack. 

Without the Up.front Investment. 


Ly nx 

LynxSta k 

LynxTo wer 

LynxRack 

Incrementally grow your system 
from desktop storage lo RAID 
based on .l~ modules. 

Artecon's new .l'1ttXRAID™ enables you to 
upgrade from desktop mass storage to desk
side or rackmounted RAID with 100% invest
ment protection. With .l"!ttXRAID, you can 
incrementally grow into RAID by uti lizing your 
existing .l"ltt/C desktop units and expanding 
your system as your needs grow. 

Every .l"!l1x subsystem features options such 
as true hot-plug drive modules from 500MB to 
4.2GB, individual front removable power sup
plies and LCD/keypads. .l"!ttX units can be 
stacked for desktop RAID or racked into a high 
ly modular RAID system for maximum reliability 
and redundancy on SPARC®, HP, SGI, RS6000, 
Mac or PC platforms. 

At the heart of each .l"!l1xRAID configuration 
is a fault-tolerant, RISC-based RAID controller 
subsystem, which occupies a mere 5.25" of 
vertical rack space and can support either one 
or two independent or dual loadsharing RAID 
controllers. Each controller is available w ith up 
to 32MB built-in cache, supports RAID levels 0, 
3 and 5 and fast-narrow, fast-wide and fast
wide differential host interfaces. 

The LCD panel and keypad give access to RAID 
status display and configuration. A battery
backed alarm panel provides both audible and 
LED alarm indication of potential voltage, cur
rent, temperature or controller fa ilure. 

Enterprising solutions for your enterprise. TM 

Artecon ~ .. 


In addition, each controller is equipped with 
two front removable loadsharing power sup
plies and removable fans for maximum fault 
tolerance. .l~RAID Towers can support up 
to 29GB of RAID storage each. Single controller 
.l"!ttXRAID rack configurations offer up to 
100GB in a 40" rack, whi le dual controller sys
tems can expand to 200GB in the same foot
print. 

So when you think about RAID, think about 
protecting your investment with a solution that 
grows with you. Call Artecon today for infor
mation on .l~RAID configurations. 

1-800-USA-ARTE 
1-800-872-2783 


http://www.artecon.com 
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PO Box 9000, Carlsbad, CA 92018-9000 
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Browse This Color Laser 

The Phaser 550 brings 1200-dpi resolution to color laser printing, 

with a Web-based management interface 

ROBERT L. HUMMEL 

VV ith its latest color lase r 
printer, Tektronix has 
abandoned continuous-tone 

color for dithering. Eschewing variable
size pixels at 600 dots per inch, Tektronix 
has bet that the Phaser 550 ' s 1200- by 
1200-dpi native resolution will be the new 
standard for quality and consistency in col
or laser output. Tektronix is also placing 
heavy emphasis on the printer ' s mono
chrome output speed of 14 pages per 
minute (ppm) and on the ease of use that 
stems from its PhaserLink Web-based 
management interface. 

With a full configuration costing nearly 
$10,000, Tektronix is aiming the Phaser 
550 at corporate workgroups. By also of
fering the Phaser 550 in a stripped-down 
version for $6995, Tektronix hopes to low
er the color laser price barrier. We found 
that this printer ' s color output is indeed 
excellent for a color laser, that its text qual
ity matches that of a good 600-dpi mono
chrome laser, and that the Web interface 
has advantages but is not yet a complete 
print-management solution. 

So Long, Con-Tone 

The current crop of so-called continuous

tone color laser printers, including Tek

tronix 's Phaser 540 and 540 Plus, use vari 

able-size dots to fine-tune their 
color output. But variations in 
physical factors, such as volt
age, drum speed, or toner par
ticle size, make the exact di
mensions of the printed dots 
hard to reproduce consistent
ly from job to job and printer to 
printer. 

Tektronix has addressed the 
problem of dot inconsistency 
by avoiding it entirely and go
ing with higher resolution (see 
the Technology Focus on page 
122). The Phaser 550 's Mat
sushita color laser engine pro
duces a true 1200- by 1200
dpi resolution. With dithering, it generates 
at least the same apparent reso lu tion as 
that produced by pulse-width-modulated 
lasers at 600 by 600 dpi . Dithering pat
terns are vi sible with close scrutiny, but 
color quality is the same as that of a good 
600-dpi continuous-tone color laser. 

The entry-level version of the Phaser 
550 ships with 8 MB of installed memo
ry-enough to support three- and four-col
or printing at only 600 by 600 dpi. To take 
advantage of the printer' s 1200- by 600
and 1200- by 1200-dpi modes, you' ll have 
to purchase a minimum of 16 MB of ad
ditional RAM in propri etary SIMMs 
($1195) as well as Tektronix's Extended 

Tektronix's Phaser 550 color laser can print at 1200- by 1200-dpi 
resolution. You can monitor and configure the printer itself with a Web 
browser (see the screen at lower left), but you still need standard tools 
to administer the network aspects of printing. 

~1!.i!_ilil~~~l?~llii'l!~~~ll!!l!l••••illI!I] 
Pl .l~ 

c-tl\tSl&tlls 
tor printer n-edl Phaser 550 I TEK045F72 
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The Phaser 550 provides this HTML page of printer-status 
infonnation to any Web browser. You can also set up a site
specific help page. 

Features Option ($795, firmware on 
a SIMM). 

The Phaser 550 uses a 32-MHz 
AMO 29040 RISC processor with a 
compression coprocessor to accel
erate throughput and reduce physi
cal memory requirements. Tektron
ix claims the Ph aser 550 is the 
fastest desktop color laser on the 
market, citing a print-engine speed 
of 4.7 ppm in three-co lor mode 
(cyan, magenta, and yellow toners 
only) and with reso lution at 600 by 
600 dpi . P1int speed drops when you 
sw itch to higher-qu alit y o utput 
modes, but monochrome print speed 
is competitive with that of many 
monochrome lasers at 14 ppm for 
600 by 600 dpi and 7 ppm for 1200 
by 1200 dpi. 

The Phaser 550 suppo1ts Pantone

approved solid color simulations, ICM and 
ColorSync 2.0 color profiles, and Tek
Color dynamic correction. A 250-sheet 
feeder tray is standard, and you can add 
two more 250-sheet trays. 

Even in its minimal configuration , the 
printer provides Adobe PostScript Level 
2 and HPGL support. However, PCL 5 
emul ation (monochrome only) is optional 
and must be enabled specifically for each 
printer with a 28-digit authorization code 
you request from Tektronix . 

Tektronix ships only 17 Type l outline 
fonts with the printer. Installing the Ex
tended Features Option provides an addi
tional 22 fonts. The printer accepts Adobe 
Type 1, Type 3, and TrueType download
able fonts as well as a variety of user-de
fined fonts. Attaching an external hard 
drive adds font storage. 

Interlaces and Drivers 
You can ins tall one of three optional 
PhaserShare network cards (one at a time). 
The Ethernet card ($595) supports 
EtherTalk, and the Token Ring card sup
ports TokenTalk. Both ca rds provide 
TCP/IP suppo1t as well as Novell NetWare 
support (including Novell Embedded Sys
tems Technology (NEST) and NetWare 
Directory Service). A Loca!Talk/serial card 
is also available. 

The Phase r 550 comes with support 
software for a wide range of platforms; 
this software comes on CD-ROM and flop
py di sks. Drivers and installation utilities 
are provided for Macintosh, Windows 3.1 , 
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The Fine Ar t of Toner Control 
Laser printers lay down discrete dots of toner onto paper in a grid pattern. If the dots are unifonnly spaced and sized, fine lines 

and edges may look jagged, and the dithering patterns used to produce shades of color or gray may appear discontinuous. Many 

printers use techniques that adjust dot size and position to smooth lines and fine-tune 

dithering patterns. The size and even vertical position of a dot can be manipulated by 

adjusting the timing of the light source striking the printer's imaging drum. Varying 

the dot size is also how color laser printers create cont inuous-tone printing. 

The relationship between the energy delivered by a printer's laser beam (controlled 

by pulse width) and the toner density of the dot it produces is anything but linear (see 

the figure). The sigmoid curve characterizing this relationship means that only a small 

range of the possible pulse-width values actually effect changes in toner density. 

Laying down coarser three-dot pixels increases t he range of control by decreasing 

the curve slope, but at the expense of resolut ion. Tektronix took this typical ap

proach with the Phaser 540 and 540 Plus. However, minute changes in the printer's 

environment-including nonuniform toner particles, j itter, and variations in temper

ature, voltage, and humidity-still create uncontrollable variation at low toner den

sities (between the dotted lines in the figure). 

With the Phaser 550, Tektronix avoided t he problem of inconsistent dot size by 

eliminating laser modulation altogether and ret urning to pure dithering, but at higher resolution. Instead of varying the size of 

dots, the 1200- by 1200-dpi Phaser 550 can produce 16 different patterns of four discrete dots in the same space taken up 

0 Pulse width 255 

The relationship between toner density and laser pulse width 
doesn't allow for fine-tuning with single-pixel color dots. Using 
three-pixel color dots provides more range for control but 
suffers from noise variation at the low end. 

by a single dot from a 600- by 600-dpi laser. 

W indows 95, as well as W indows NT. 
To print fro m Uni x and VMS worksta

tions, you simply treat the Phaser 550 as a 
standard PostScri pt printer. You can print 
from any appli cation that generates Post
Script Level l or Level 2 output. To com
municate directl y with the prin ter to use 
the TekColor co lor corrections and other 
config urat ion feat ures , however, you' ll 
need the optional PhaserPrint software fo r 
Uni x or PhaserSym software and Easy
Copy/X fo r VMS . Yo u can a lso send 
downloadable utili ty fil es to the printer to 
set the vari ous options. 

Wh ile reviewing the Phaser 550, we did 
discover one catch-22. While you can en
ter nearly all printer settings from the fro nt 
pane l, there is no documented procedure 
for entering the lP address. So even if you 
plan to use the printer excl usively on a 
TCP/IP network, you have to configure it 
using one of the other interfaces, such as 
through Novell NetWare or a di rect phys
ical connection to the parallel port inter
face. There is an undocumented procedure 
to set the IP address directly, but as we 

Phaser 550 .. .. . . . . ... . .... $9580 
(includes 24 MB of RAM, Ethernet 
PhaserShare card , Extended Features 
Option) 
Tektronix 
Wilsonville , OR 
(800) 835-6100 

(503) 682-7377 

fax: (503) 682-7450 

http://www.tek.com/color_printers/ 
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learned when setting up our unit, you have 
to ta lk to Tektroni x tech support to get it. 

Tech Support and the Web 
As a networked printer, the Phaser 550 
presents a classic techni cal-support prob
lem. Deployed in a shared environment, 
the prin ter may serve users in d iffe rent 
workgroups, on diffe rent fl oors, or even 
in di ffe rent bui ld ings. And although hun
dreds of users may ul timately use the print
er, it still shi ps with on ly one set of print
ed manu als. Tektroni x has taken several 
steps to ease the support burden. 

In addi tion to hard-copy manuals, Tek
troni x prov ides a complete set of docu
mentation on a CD-ROM in Adobe Acro
bat PDF fo rm a t. Cop ies of the Ado be 
Acrobat Reader fo r the Mac in tos h and 
W indows are included as well. 

Tektronix also prov ides PhaserLin k, a 
printer administration and support tool that 
uses World Wide Web (HTTP) technolo
gy. With PhaserLink, you can view print
er status over a TCP/l.P network using any 
standard Web browser. Although Phaser
Link is an interesting fea ture, it's not going 
to replace traditional prin ter-control soft
ware in its current fo rm. PhaserLin k re
ports the status of the printer itself, but not 
the printer as part of the network env iron
ment. So it can't report how many jobs 
are in the pri nt queue ahead of yours, fo r 
example, or whose job is currently printing. 

Li nki ng to the pri nter's Web page gives 
you only a static snapshot of printer status. 
For real-time stanis, you must remember to 

refresh the Web page manually. Several 
times we caught ourselves waiting for a 
print job that had already fi nished while 
we moni tored an out-of-date status page. 

The true value of the Web interface is 
twofo ld. F irst, tech- support personnel, 
away fro m their workstations, need no t 
worry about having proprietary software to 
check or config ure the printer. Instead, 
they can do it on the nearest available ma
chine using a standard Web browser. The 
second advantage is to fac ili tate in-house 
technical support. PhaserLin k allows you 
to defi ne a lin k fro m the printer 's Web 
pages to a local Web server. You can use 
this link to supp ly your own site-specific 
help information or answers to freq uently 
asked questions. The software also pro
vides lin ks to the Tektron ix Web site, 
where you can access on-line manuals. 

Although the price for a fu lly equipped 
Phaser 550 is around $I 0,000, Tektronix is 
positioning the device as two printers in 
one. The fi rst is a high-qu ali ty color laser 
with increased resolution to solve the con
sistency problems that are inherent in con
tinuous-tone laser printers. The second is 
a 14-ppm high-reso lution monochrome 
laser for general office printing. For the 
small office or workgroup, totaling up the 
purchase and support costs you' d have to 
shell out fo r two separate printers makes 
the Phaser 550's price more competitive. • 

Robert L. Hummel is an electrical engineer, 
progranuner, and consultant. You can reach 
him at rhummel@monad.net. 
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SMARTERM® 
Enterprise Suite 

persoff' 

New SmarTerm® Enterprise Suite gets you connected to the Internet and your company's hosts around 
the world! SmarTerm lets you standardize your company's connectivity software by providing everything 
you need in one package. 

SmarTerm Enterprise Suite provides top-notch 
connectivity to UNIX, IBM, and Digital hosts PLUS 
X server connectivity PLUS Windows Sockets TCP/IP 
and LAT PLUS PPP /SLIP access to the Internet PLUS 
Netscape Navigator and newsreader PLUS free 
technical support beyond 90 days. You don't need to 
purchase anything else. 

Connect to the universe: call 
your software dealer today! 

persnp=· 

CONNECTIVITY SOLUTIONS 
DOS • Wi ndows • Ethernet • Token Ring 

Persoft, Inc., 465 Science Dr., P.O. Box 44953, Madison, Wisconsin 53744-4953 U.S.A. 

Phone (608)273-6000, Fax (608)273-8227, 1-800-368-5283, or sales@persofl.com, 

World Wide Web: http://www.persoft.com 

Persoft Inc, European Headquarters, Lower Woodend Barns, Fawley, Henley-on-Thames, 

Oxfordshire, RG9 6JF, United Kingdom, Phone +44 (0)1491 638090, Fax +44 (0)1491 638010 

Copyright 1995 Persoft, Inc. All Rights Reserved. SmarTerm and Persoft are registered trademarks of Persoft, Inc. All other trademarks are property of their respective owners. Rev. I/96. 

Circle 85 on Inquiry Card. 

http:www.persoft.com
mailto:sales@persofl.com




Newton Reborn 

A major revision of the Newton OS offers 

vastly improved handwriting recognition 

T 
TOM THOMPSON The most maligned part of the 


Newton OS, the handwriting

he Newton OS, Apple ' s OS for recognition engine, shows the 

hand-held computers, took a beat most noticeable improvement. 

ing when it was introduced in The brand-new recognition en


1993. But give Apple credit for taking the gine is optimized for printed, un

long view: While other companies went connected text. Having seen ear

bankrupt or got out of the hand-held com lier versions of the Newton OS, 

puter market, Apple kept plugging away, we were curious to see if the rec

refining and improving the Newton OS . ognizer was accurate enough to 


Version 2.0 fixes a number of problems be really useful. 
and offers better connectivity to networks. For this review, we put aside our report
The handwriting recognition is vastly im er's notebooks and used the MessagePad 
proved, the OS's improved heap manage to jotdown technical notes, work activities, 
ment now provides faster response to ob phone numbers, Internet addresses , and 
ject searches , and performance has been conversations with vendors and research
beefed up so that it can support PC Card ers. Ifyou write separate printed or cursive 
modems at rates up to 28.8 Kbps. characters, the new recognizer is a vast im

By midyear, a TCP/IP stack with PPP provement. Because it interprets your writ
support will let you use the MessagePad ing character by character, when it stum
with a text-only World Wide Web brows bles you simply get a misspelled word. The 
er, such as NetHopper from AllPen Soft frequency of these errors was small , and on 
ware (Los Gatos, CA). This will enable many occasions the recognizer scored per
personal digital assistants (PDAs) running fect ly on eclectic sentences such as "Talked 
the Newton OS to be low-cost Internet ter to Jon about an HQX file for the PowerPC 
minals. A $109 ROM swap lets you up BYTEmark archive. " We could also jot 
grade a MessagePad 120 with an earlier down Internet uniform resource locators 
OS version to version 2.0. (URLs) without problems. 

An input car·et helps you 
direct where text should go Building the Better Recognizer 
on-screen , and a pop-up 

The original Newton's handwriting-recognition engine menu with Delete, Space, 
was written by ParaGraph International (Sunnyvale, Return , and punctuation 
CA). It matched scrawls of ink against a 10,000-word keys lets you quickly fix 

dictionary. When it had to make a guess-a frequent most typos. Apple also of
fers a small $89 keyboard occurrence-you got whimsical results. 
that' s only slightly longer With the Newton OS 2.0, the handwriting mechanism 
than the MessagePad itself. 

is split into two separate engines. An enhanced Para Just plug it into the serial 
Graph engine (called the cursive recognizer) translates port, tum on the Message
connected, cursive text using a 30,000-word dictionary Pad, and start typing. 
and improved recognition algorithms. 

A brand-new engine converts unconnected, printed Other Improvements 
Digital ink (the pixel pattext. Written in-house by Apple, this engine tracks the 
terns that appear on-screen 

sequence of strokes used to write an isolated charac

ter. An artificial neural network (ANNI uses 
Newton OS 2.0

this stroke information to classify a charac· ROM swap ....... .. .....$109 
ter. The ANN can deal with variations in the MessagePad 120 with 

version 2.0 .............$699
stroke size and geometry of handwritten Apple Computer, Inc. 
characters that occur among different peo Cupertino, CA 

(408) 996-1010
ple, and also for changes in an individual http://www.info.apple.com/newton/ 
writer's style over time. Circle 1092 on Inquiry Card. 

Apple's Newton OS 2.0 
runs on the latest version 
of the MessagePad 120, 
which also features this 
optional keyboard. 

as you write) is now a data type that you 
can manipulate. Rather than having the OS 
treat the entire screen as a static blob of 
pixels, you select sections of it for deferred 
text conversion. Or you can copy and paste 
chunks of textual ink, such as a signature, 
into other Newton applications. 

The new Newton OS also makes better 
use of the screen. You can rotate what' s 
on-screen by 90 degrees so that the lay
out is in landscape, rather than portrait, 
mode. Old Newton applications will have 
a problem with this if they hard-wire the 
screen coordinates into a vertical layout. 
Applications that use relative coordinates 
within a graphical object (such as a dia
log box) work without problems. 

Overall , the Newton OS 2.0 is a signif
icant improvement. If you print using sep
arate letters, your handwriting troubles are 
over. The overall response of Newton ap
plications is snappier, thanks to improved 
memory management. Finally , during all 
our work with the Newton , we never had 
to poke the Reset button , a common oc
currence with the earlier Newton OS. 

We'd be tempted to trade in our report
er's notebooks, but the several-second lag 
between writing and recognition intetrupts 
our note-taking. We might switch when 
Apple comes out with a MessagePad with 
a StrongARM processor, which is expect
ed later this year. • 

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 by sending E-mail to tom_thompson@ 
bix.com. 
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NewVideophones Starved for Bandwidth 

How to mak e y our own dancing postage stamps 

PETER WAYNER 
Connectix VideoPhone (Windows 

V ideoconferenc ing systems are 
p1icey, and the oft-promised tel
co videophone remains a prom

ise of the future. So, to videoconference 
inex pensive ly, try your Internet connec
ti on: It's got world w ide reach and low 
hourly rates . All you need is an inex pen
sive video camera and one of the video
phone programs reviewed here. The video
conferencing quali ty is di sappointing at 
typica l In ternet bandw idths, but the pri ce 
is right (less than $200). 

Low-cost Internet videophone techno l
ogy comes fro m three major sources. Cor
nell Uni versity d istribu tes free, over the 
In ternet, the CU-SeeMe application. Cor
nell is also worki ng wi th White Pine Soft
ware to develop a $99 commercial version 
with more fea tures, called Enhanced CU
SeeMe. The free version runs on the Mac
intosh and Windows and successfully links 
users of both types of machines. W hen 
this was written, Whi te Pine was just re
leasing the Windows version of En hanced 
CU-SeeMe, with the Mac version prom 
ised shortl y thereafter. We tested White 
Pine's Windows software. 

Source two is Apple. Its Q uickTime 
Conferencing is a set of ex tensions to the 
Mac OS that all ows videoco nfere ncing 
over networks, includ ing the In ternet. Ap
ple bundles these extensions with its own 
camera ($289), but it also allows Connec
tix to bundle a version of the software with 
QuickCam, an inex pensive, sq uash-ba ll 
size video camera (see the text box "Starter 
Camera" on page 128). We tested the Con
nectix version of Apple's software. 

As the thi rd source, Connectix sell s its 
software/camera package fo r $249 ($149 
estimated street pri ce) under the name 
VicleoPhone. For the same price, Connec
tix also sells a Windows version of Vicleo
Phone that's based on the InVision soft
ware package. (In Vision Systems is now a 
Connectix subs id iary.) 

We tested late-beta versions of the Mac 
and Windows versions of VideoPhone I. I. 
Although they bear the same name, the 
Mac and the Windows products emerged 
from completely diffe rent sources. How
ever, their logos and manuals look similar. 

Unfortunately, the Mac and W indows 

versions of VicleoPhone can' t yet connect 
with each other. Connectix says it pl ans 
by this summer to blend fea tures and make 
the products work together. 

The Basic Idea 
The basic idea behind all three packages is 
to prov ide a mechan ism for several people 
to di scuss topics remotely. Each person' s 
image is broadcast from hi s or her cam
era to appear in a window on everyone 
e lse's display. 

A five-person conference requi res five 
w in dows on eve ryo ne's sc reen and a 
mixed audio feed . All this video requi res 
p lenty of bandw idt h: A s impl e, 8-bit, 
black-and-whi te, 160- by 120-pixel image 
dig itized at I 5 frames per second takes up 
about 2.5 Mbps. Compress ion can lower 
thi s to well below I Mbps-bu t still too 
much data to shi p clown a 28.8-Kbps mo
dem li ne. The audio channe l adds even 
more to the data load. 

Such nu mbers make it easy to see why 
using these systems over the Inte rnet is 
often d isappointing. When the pipes aren't 
fat enough, the software reduces the num
ber of frames per second. Rates of between 
J to 5 fps are typ ical of a good connec
tion, but rates below I fps are all too com
mon on slower links. 

The systems send their images as com
pressed blocks of pixels. W ith CU-SeeMe, 
if a block doesn't show up, the phone nev
er puts it on the screen. This can lead to 
a crazy-quil t effect when the network is 
heav il y loaded, because some blocks in 
the disp layed image are fro m the current 

version at left) doesn't yet work 

across platfonns but provides 

better imaging and more pro

fessional features than does En

hanced CU-SeeMe (below). Only 

the Mac version of VideoPhone 

supports multiperson confer

encing. It uses multicasting, 

while CU-SeeMe requires 

reflector sites. All these 

programs require significant 

network bandwidth for any 

quality at all. With a 28.8-Kbps 

modem hookup, the frame rate 

often falls below one per second. 

frame and some are from a previous frame. 
T hi s becomes qui te apparent when the 
video feed abruptly segues to another view, 
as it often does in broadcast video. Video
Phone doesn' t have this problem with ei
ther its Mac (QuickTime Conferencing) 
or its W indows version. 

We tested the products over a variety 
of config ura tions . W e used Connec tix 
QuickCan1s on Apple Power Macs, as well 
as on a 90-MHz Hewlett-Packard Vectra 
and a 150-MHz De ll D imension XPS 
Pro l 50, both running Windows 95 . The 
Internet connections were created through 
a 28.8-Kbps modem connected to an In
ternet service provider (ISP) running PPP. 
This level of performance is far from ade-

MAY 1996 BYTE 125 



l:falJl~~~i New Videophones Starved for Bandwidth 


quate, but it ' s typical of many Internet markets the more feature-rich commercial 
connections. product, Enhanced CU-SeeMe. 

In addition to testing over a 28.8-Kbps White Pine has added a number of fea
Internet connection, we tested some of tures to the commercial version of CU
these products on an Ethernet LAN and SeeMe. We tested a late-beta copy of the 
found the performance to be quite reason Windows version; the Macintosh version 
able when the software could use the full should be available by the time you read 
speed of a dedicated LAN connection. The this. White Pine' s biggest enhancement is 
images were not full screen size or any the addition of a shared WhitePineboard 
where near broadcast quality , but these drawing system that conference members 
problems weren't caused by any network can use to jointly create diagrams and dis
bottlenecks; rather, low-cost cameras and cuss pictures. It's intended to work like a 
slower video boards got in the way. In the chalkboard. The system works fine, al
LAN environment, the products delivered though the drawing tools aren ' t as sophis
much of what we expected. ticated as those of a full drawing program, 

such as Adobe Illustrator. 
Enhanced CU-SeeMe The greatest advantage to CU-SeeMe 
Cornell University ' s CU-SeeMe technol is that the availability of the free version 
ogy started as an academic project to link has created a wide following on the Inter
people over the Internet. The university net. Many people on the Net run reflec
will continue to support CU-SeeMe as a tors, which are Unix boxes running soft
free product while White Pine creates and ware that redirects everyone' s picture to 

Reflectors or Multicasting? 
The fact that the Internet was originally designed for point-to-point communi

cations does not stop people from attempting multiperson conferencing and 
broadcasting of video signals. One challenge is in passing time-sensitive audio 

and video data over a network designed for passing data in irregular bursts, 

often with significant delays. Another challenge is in the sheer volume of data 

involved in a videoconference. If there are 12 people conferencing with pure 

point-to-point communications, then each participant must simultaneously 

send and receive 11 signals. This takes an awful lot of bandwidth. 
The CU-SeeMe system, built at Cornell University, solves half the bandwidth 

problem by creating reflecting software that runs on a central machine with 
high-speed access to the network. A reflector takes one incoming signal from 

each participant and sends it out to the others. This saves each participant 
the bandwidth of shipping n-1 copies of an image at the same time (where n 
is the number of participants) and gives people with 28.8-Kbps modem con

nections a shot at multiconferencing. 

But this solves only half the problem. A central reflector still overloads easi

ly. H must ship out n-1 image streams to each of n participants. That's n2-n 
image streams-a number that grows quadratically as more people join. Even 

T-1 lines can become saturated very quickly. 
Clearly, reflectors are not a large- or even 
medium-scale solution. 

A better long-term solution comes from IP 
multicasting (supported by Apple Quicktime 

Conferencing), which allows one node to 
send out a single video feed to several other 
nodes. Each member of the conference 
broadcasts his or her feed over the multicast
ing backbone, and each other member taps 
into this feed. Only ncopies travel over the 
backbone, and each recipient picks up only n 
copies. It's still a lot of data, but multicasting 
caps the quadratic explosion. 

everyone else in a conference. NASA, for 
instance, broadcasts pictures from its space 
shuttles across the Net using a CU-SeeMe 
reflector. Other people have set up reflec
tors that act as after-hours gathering places. 

Among the reflector technology's lim
itations is that the software runs only on 
Unix machines. If you want to have a mul
tiperson videoconference, you need to ei
ther set up your own reflector on such a 
system or borrow someone' s Unix box on 
the Net. Many people are generous with 
their reflectors, but like all other free re
sources, they get bogged down. In addi
tion, traffic increases quadratically with 
the number of users (see the Technology 
Focus box below). 

When you first sign on to a conference, 
the White Pine version of CU-SeeMe dis
plays all the subconferences and the num
ber of members . The plain Cornell ver
sion (0.84) won ' t do this. In addition, the 
program' s basic appearance is greatly im
proved; it now approximates the Cornell 
Macintosh version (0.83) in look and feel. 

VideoPhone Mac 
The Macintosh version of Connectix Vid
eoPhone is the same software as Apple's 
QuickTime Conferencing. The main dif
ference is that Connectix bundles its Quick
Cam camera with VideoPhone. 

The well-designed program integrates 
well with Apple's QuickTime system ex
tension, which already provides a wide se
lection of image-compression algorithms. 
The system hides low-level networking 
details from the user and is optimized to 
provide good service over high-speed 
links. The software also integrates well 
with other Macintosh system enhance
ments, including PowerTalk and the built
in Catalogs. 

You can display images of all the other 
people involved in a conference, each in a 
separate window. A shared whiteboard is 
also integrated with the software, and any 
conference member can add his or her 
photo to the whiteboard by pressing a but
ton. In practice, you might point your cam
era at a document, photo, or object and 
then send a picture to all members. The 
drawing tools are somewhat rudimentary. 

The major difference between Video
Phone (and QuickTime Conferencing) and 
CU-SeeMe lies below the surface. Video
Phone supports multiperson conferencing 
without using a reflector. The underlying 
technology supports network multicasts, 
which saves bandwidth by cutting down 
on multiple rebroadcasts. If two of the par
ticipants are on the same branch of a net
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Looking For AData Compression Utility for Windows? 

There Is Only One Choice. 

PKZIP®Jor Windows 


~~ UfJ>. 
~ 

The growth of the Internet and the increased use of World Wide Web 
browsers is creating a greater need to compress data files. Saving disk space 
and sav ing on-line phone charges are big benefits of compress ing data fil es 
with PKZJP ®for Windows. PKZIP fo r Windows compresses fil es an average 
of 50-70% with many large text and database fil es compressin g we ll over 
90%. PKZJP's simple point-and-click interface lets you eas ily compress one 
fil e or all fil es on an entire hard drive, and store them in the .ZIP fil e. 
PKWARE® provides the best and fastest data compression technology on the 
market, try it and see ! 

PKZIP for Windows allows you to eas ily open fil es created with PKZIP fo r 
DOS Version 2.04g. PKZIP is al so compatible with Windows 3. 1 or higher 
and Windo ws 95. 

Use PKZIP com press ion whenever you are : 

At Home 
The Internet contains many .ZIP files you can access through a World Wide 
Web browser. PKZIP al so lets yo u archive fil es such as the digiti zed family 
photo album or annual budget in .ZIP files , sav ing you space on your hard 
drive. 

On the Road 
Use .ZIP files when sending email , storing presentations, or transferring files 
between your office PC and your laptop. 

At the Office 
Network and system administrators save space on their servers and reduce 
traffi c over the intranet or corporate network using .ZIP files. 

Other Pl<Wfi~E Products 

Put Your Executables on aDiet 


PKLITETM increases yo ur 
va luab le di sk space by 
compressing DOS and 
Windows 16-bit executable 
(.COM , .EXE and .DLL) 
fil es by an average of 45%. 
The operation of PKLITE is 
transparent, all you will 
noti ce is more available di sk 
space 1 Price $46 

Software deve lopers. save di sk space and media costs 
with smaller exec utables. You can di st ribute your 
soft ware in a compressed fo rm with PKLITE 
ProfessionaJTM PKLITE Professional gives you an ex tra 
option to compress fil es so that they cannot be expanded 
by PKLITE. Thi s di scourages reve rse engineering of your 
programs. Price $ 146 

Put Compression Into YOUR Application 
The PKWARE Data Compression Library® products 
allow you to incorporate data compression technology 
into your software applications. The app lication 
program controls all the input and output of data. 
allowing data to be compressed to or ex tracted from any 
device or area of memory. 

The all-purpose Data 
Compression Algorithm 
compresses ASCII or 
binary data quickly.

Data compression is as important now as it was when hard drives were small The routines can be 
and moderns were slow. New software applications and the files they create used with most 
continue to grow in size. Intranet and Internet traffi c are growing at a compatible language 
phenomenal rate. These growing trends make zipping and unzipping data compi lers. Separate 

files an important utility fo r everyone who uses a personal computer. DOS. DOS32, 
Windows, OS/2, Win32 
and UNIX versions are 

PKZ IP for Windows $49. PKZIP for DOS $47 plus shippi ng and handling. 

Call (414) 354-8699 

1992 Dvorak/Zoom AwardiP.KW~~ 1992 Premiere Computing Magazine Award 
1992· 1995 PC Computing WorfdCJass Award 
1993 Shareware Industry Award 

The Data Compression Experts® 
9025 N. Deer.vood Drive I Brown Deer. W1 53223 USA 

FAX: 4 14-354-8559 8BS: a14-3 54-8670 

avai lable! Call fo r 
pricing. 

CHECK • , . BY-596rn ·- -
Email: info@pkwore.com WWW: http:l/wv1w.pkwore.com 

Circle 86 on Inquiry Card. 

http:http:l/wv1w.pkwore.com
mailto:info@pkwore.com


rni1Ji~~1ti New Videophones Starved for Bandwidth 


Connectix's 
QuickCam camera is 
a low-cost route to 
black-and-white 

work, only one copy of each image travels ence between the two is that the Windows 
to them, and both receive it. This can be a version cannot create a multiperson con
significant advantage. ference. It has the ability to send one video 

We also liked the ability to create a com signal to several recipients in a broadcast, 
pressed QuickTime movie of a conference. but it can't arrange for all to talk simulta
Moreover, the software requires all mem neously; only two people can interact. This 
bers of a conference to consent before start is largely because of the differences in the 
ing a movie. This is a nice way of acknowl network software layer. The Apple ver
edging people's desire for privacy. sion is optimized around AppleTalk and 

The QuickTime Conferencing sessions the latest IP multicasting standru·ds, while 
ran quite well over an Ethernet line, but they the Windows version is optimized for Nov
crashed frequently when connected to the ell IPX networks. 
greater Internet with a minimal 28.8-Kbps The Windows version of Connectix 
line. W e' re not sure why thi s failure oc VideoPhone works fairly well and delivers 
curred, because the software simply an an acceptabl y stable connection over a 
nounced that the other side was ending the slow line. The compress ion software does 
conversation. The symptoms seem to sug not fragment the screen or clutter up the 
gest that one side reached a time-out and current frame with artifacts from previous 
decided that the other side had quit. frames. The picture, though small, is of 

decent quality. 
VideoPhone Windows Connectix says that i t's committed to 
It's not interoperab le with the Mac ver maki ng the Macintosh and Windows ver
sion, but the Windows version of Video sions interoperable, and with identical op
Phone is similar in features, although the tions . This means that the Windows ver
two interfaces are somewhat different (e.g., sion will pick up multiperson conferencing 
the whiteboard is a different program). In and some advanced video-compression 
spite of the differences, there are few routines, such as H.261 , while the Mac 
enough contro ls that a user familiar with vers ion will emerge w ith the ability to use 
one version should be ab le to use the oth modems to initiate ca lls w ithout using a 
er without encountering problems. network. Currently only the Windows ver

The biggest differ- sion can do this . 

Starter Camera 

People who would never consider hooking video feeds into 
their computer because of the expense are experimenting 
with the low-cost QuickCam from Connectix. You can often 
buy the black-and-white camera for less than $100, and a 
package that includes videoconferencing software doesn't 
cost much more. 

The big reason for the small price is that QuickCam uses a 
videoconferencing. more direct host interface than other video cameras do. Most 

video cameras turn the raw analog data from their imaging hardware into a stan
dardized, compressed NTSC or PAL signal, also analog. That signal must then be 
converted to digital data in the host system by a special video-processing card 
that can cost several hundred dollars. 

QuickCam uses a low-cost charge coupled device (CCD) that generates a dig
ital image in the camera and sends that digital data to the host system's paral
lel port (on a PC) or serial port (on a Mac), where it can be read directly by soft
ware. The camera is less expensive becaus·e it doesn't need as much 
signal-processing electronics, and you also avoid the cost of a video card . 

On the downside, completely digital video signals can overload a computer's 
parallel port. A 320- by 160-pixel frame with 256 gray levels takes up 50 KB. At 
20 frames per second, a megabyte must flow over a parallel port every second. 
Newer parallel ports can handle just about that much data, but many older 
ports can't. In addition, Qu ickCam 's proprietary interface prevents you from 
using it with standard video equipment. While QuickCam's direct design makes 
these compromises , it delivers video at a significantly lower cost than other 
approaches. 

Connectix VideoPhone 1.1 ... .$249 

($149 estimated street price) 

(Macintosh or Windows version; QuickCam 

camera included) 

Connectix Corp. 

San Mateo, CA 

(800) 950-5880 
(415) 571-5100 

fax: (415) 571-5195 

http://www.connectix.com 

Circle 1124 on lnquhy Card. 

Enhanced CU-SeeMe 
for Windows ............... ..$99 

(with electronic documentation) 
White Pine Software , Inc. 
Nashua, NH 
(800) 241-7463 
(603) 886-9050 

fax: (603) 886-9051 

info@wpine.com 

http://www.wpine.com 

Circle 1125 on Inquiry Card. 

Both Eyes Open 
Picking a best product depends on what 
you want to do with it. The CU-SeeMe 
softwru·e is the only cross-platform solution 
available at thi s writing. Whether you get 
the free or the commercial version, it also 
provides the worst performance, and you 
need to set up a reflector if you want mul
ti person communications. 

The Mac version of VideoPhone and 
Apple ' s QuickTime Conferencing tech
nology are better business tools. The soft
ware doesn' t require a separate reflector 
to handle multiperson conferencing and 
integrates well w ith the Mac OS. The Ap
ple platform' s video support provides users 
with many opti ons for getting their video 
feed. The QuickCam camera bundled with 
VideoPhone is a good option. 

The Windows version of VideoPhone 
comes in a close second, and the product 
should benefit as it incorporates many of 
the features of its Apple cousin. When this 
happens, VideoPhone should turn out to be 
the best cross-platform system of the three. 

None of these programs can deal very 
well w ith the fundamental lack of band
w idth ava ilable on the Internet. To their 
credit, all of them advertise themselves as 
useful for ISDN or networks and conve
niently forget to mention the Internet. They 
all work reasonably well on fas t branches 
of the Internet, but if you've got a 28.8
Kbps hookup, consider it an experiment 
and jump in with both feet. • 

Peter Wayner is a BYTE consulting editor 
living in Baltimore, Maryland. You. can reach 
him on the Internet at pcw@access.digex 
.net, on BIX at pwayner@bix.com, or on the 
World Wide Web at http://access.digex.net/
pcw/ pcwpa ge .htm!. 
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The Image ofan Internet Genius 

He is King of the Internet. And he has a brand new 
tool: lmageNet. But we didn't design lmageNet for 
him. We made it for you as a professional. 
lmageNet allows you to exchange images over the Internet, and 
to process and integrate them into your documents or e-mail. 
lmageNet makes your day easier whether you are an insurance 
adjuster, real estate agent, police officer, service technician, 
designer, tourist information provider, physician, etc. lmageNet 
comes complete with all the software/hardware (PC Card Type I) 
you need, including cables to connect you to any type of video 
camera, ready for use. Contact your nearest dealer today for 
more information or to order ImageNet. 

MRT micro as. S~0msvn . 7 4 N-2010 Str0mmen, 
Norway Tel.: +47 63 89 63 00 Fax: +47 63 89 63 01Image Net USA Tel.: + 1 303 793 3660 Fax: + 1 303 793 3061 

Germony Tel: +49 8092 880 77 Fax: +49 8092 880 76 
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as set up in TeamReview Assistant 

How the can edit this docume 
In new version only. imited to(All 
In new version only, 6mited to[AO 
In new version only. ~mited to(All 
In current or new version 
In new version onl • limited to All 

Greejing wil suggest (nothing) 
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Reinventing SmartSuite 

Lotus bolsters its struggling appl i cat ion s u ite with workgroup 

features and connections to both N otes 4 and the Web 

STEVE GILLMOR 

L otu s has coordin ated the new 
SmartS uite 96 release wi th the 
Notes 4.0 rollout to bring a com

mon look and fee l to many of the Smart
Suite applications. Add to that Smart
Suite 's unique team-computing fea tures 
and Notes 4.0 's user friendliness and Web 
capabili ties, and the benefits deserve a 
closer look. 

SmartSuite 96 includes 32-bit versions 
of the Word Pro (formerly Ami Pro) word 
processor, the Freelance Graphics presen
tation too l, and the Approach database 
manager. The 1-2-3 Release 5 spreadsheet, 
the Orga ni zer 2 . 1 perso nal and g roup 
scheduler, and the innovative ScreenCam 
multimedia recorder/pl ayer remain 16-bit 
applications with minor revi sions to ac
commodate Windows 95 compatibili ty. 

Both l-2-3 and Organizer already had 
team features before SmartSuite 96 came 
out. You can share Organizer fi Jes on a net
work for simultaneous read and write ac
cess, with LAN-based group scheduling 
delivered via cc:Mail and Notes networks. 
Lotus 1-2-3 Release 5 added the Version 
Manager technology for creating and view
ing diffe rent sets of data within the same 
named range. You can share the resulting 
data with a workgroup via a network or 
through Notes, and you can merge versions 
and scenarios into a master fi le. Range rout
ing employs E-mail to send data to a work
group either simultaneously or sequential
ly for updates and comments. 

Lotus has integrated these group-en
abling tools into the new SmartSuite, em
ploy ing a revamped user inte rface and 
Windows 95 capabil iti es. T he 32-b it 
SmartCenter application is automatically 
installed in the Star t menu ; it uses a fil e 
cabinet metaphor to store and launch ap
plications and documents. You can dou
ble-click to launch Notes databases, or you 
can directly access Organizer calendar and 
address data without running the PIM. 

The 32-bit applications share many of 
Lotus' new contex t-sensiti ve tools , in
cluding the fl oating InfoBox, the interac 
tive status bar, programmable Smartlcons, 
tabs, and a common menu structure. Lotus' 
SmartMaster templates have been enhanced 

Who ls lo r..nc,. this docunient? 
Youe6'1~1.(ltheC\a'ent~ lo be reo.~~a~0141olpe.ode. The 
peopk!V(l<Jkil Cdll acceu and tdt the doo.Jrrlenl.POl' ma.e Of 1erd 11,oi.r :erd 
cr10&AeUU~)IOUCG11tven~lheblo!1:EiMll4lttmes. .......... 

User privileges are set up in 
TeamSecurity and TeamReview 

The user's unique highlighting marks, Assistant to control changes in 
the consolidated document. 

SmartSuite's groupware features require you to define members of the workgroup and their 
privileges. For example, Word Pro's TeamReview Assistant 111 walks you through a series of 
tabbed dialog boxes to assign reviewers, determine their editing rights, and select a distribution 
method. TeamConsolidate 121 displays edited paragraphs below the originals. Tags with the 
reviewer's initials indicate who made the first editorial changes in a section. You use the review 
bar to accept or reject marked edits individually or all at once. The TeamSecurity dialog box 
(3) lets you specify the location and types of changes allowed by editors. 

with "Click Here" blocks you can contour 
to specific clients and business goals. 

Working in Teams 
While SmartSuite's team-computing fea 
tures share some names, implementation of 
these too ls vari es. Word Pro sports the 
widest range of options, including ver
s ioning, TeamReview , TeamSecurity, 
TeamMail , and TeamConso lidate. 

Yers ioning exp loits Word Pro's new 

document file structure, letting you main
tai n multiple versions in a single fi le. Only 
the changes are stored in the document. 
You can use versioning to track a docu 
ment's hi story, viewing the names of the 
people who edited each version as well as 
the dates and times the versions were cre
ated and las t edited. 

TeamReview provides an Assistant di
alog box with three tabs labeled Who, 
What, and How. The firs t lets you add or 
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·remove the names of people who will re
view or edit the current document. Next 
you determine each reviewer's editing 
rights . Then you can save the document 
to a fi le, route it to your E-mail system, 
or open the Save to Internet dialog box to 
send the file to a reviewer via FTP. 

TeamSecurity provides another layer of 
security for shared documents. An author 
can assign access rights not only to a doc
ument but to the TeamSecurity dialog box 
itself. You can specify the types of changes 
an editor can make, set markup options to 
color-code changes, and create private sec
tions of documents that you can hide or 
protect from alteration. 

TeamMail stitches the workgroup to
gether, letting you broadcast documents or 
route them from one team member to the 
next from within Word Pro. You can track 
the progress of your documents or have 
your mail system notify another team mem
ber. You can also let recipients add, delete, 
or modify names on the list to reroute doc
uments around an absent team member. 

TeamConsolidate combines the results 
of team input into a single fi le. Word Pro 
copies paragraphs that contain editorial 
changes and displays them in a markup fi le 
below the original. You use the review bar 

to accept or reject edits, 

-

SmartSulte 96 Edition for new records, and modify 
then save your consoli Windows 95 .. ... . ...$399 existing ones . Others 

(estimated retail price) might have read-only acdated document to a new 
Lotus Development Corp. 

cess. You can use Team
document. 
file or over the original Cambridge, MA 

(800) 343-5414 Mai I to send an entire 
(617) 577-8500 database application, or Freelance Graphics 96 
http://www.lotus.com 

you can send the current supports TeamReview, Circle 1113 on Inquiry Card. 
TeamMail , and the 
unique TeamShow, which lets you run a 
screen show from your computer while oth
ers watch over a network or via a modem. 
TearnMail performs the same services here, 
but TeamReview reviewers cannot change 
or edit the original presentation or the com
ments of other participants. 

Comments take the form of yellow sticky 
notes; you can mark up sections of the pre
sentation with lines, circles , arrows, and 
freehand drawings. The package includes a 
new Win 95 run-time player that you can 
freely distribute with your presentations, or 
you can let Freelance convert your pages 
into Hypertext Markup Language (HTML) 
and GIF fi les for posting on the Web. 

Approach's team-computing options in
clude TeamSecmity, TearnMail, and Pow
erKey data access. Approach database de
signers can provide different leve ls of 
password-protected access for a workgroup, 
allowing some to access all views, enter 

Programming SmartSuite Objects 
The glue that holds SmartSuite 96 and Lotus Notes 4.0 together is LotusScript 

3.0 and its object-oriented development environment. Besides making Smart· 
Suite programmable to users, LotusScript works behind the scenes to integrate 

the applications themselves. 

LotusScript's ability to work across SmartSuite and Notes lets you, for exam· 

pie, expose Word Pro's "Click Here" blocks as OLE Automation objects, making 
it easy to search for a specific block and fill it with Notes-aware text. For a form 

letter to an investment client, for example, you might use the following state· 
ment to get the first of several fields in the Notes document: 

PortValue = doc.GetFirstitemC"PortValue"I 

Next (and still inside Notes), you might calculate investment results and use 
the following lf ... Else statement to choose and print a brief report: 

If SPAnGain > CustAnGain Then 
Closing= "We're doing fin e and will contact yo u about 

some change s to your investment mix.· 
El se 

Closing= "We're beating the S & P 500 - Aren't yo u 
glad you invested with us!" 

Notes then calls Word Pro, starting with the statement: 

Set WP= GetWordProCI 

and Word Pro loads a template containing several Click Here blocks. These, 
when activated, start the Notes routines, includ.ing the one containing the boil· 
erplate report: 

Ca ll EnterClickHere( "Cl osing", Cl osing, WP ) 
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view, a Windows meta
fi le snapshot of the current view, or a blank 
form. You can also use Notes PowerKey 
to generate reports, mailing labels, crosstabs, 
and data-entry forms from Notes data with
out opening Notes itself. 

The World Beyond 
SmartSuite 96 supports the enhanced 
Notes/FX technology, which lets you ex
change data between fields in a Notes doc
ument and fields in SmartSuite applica
tion files . The new NotesFlow extension 
all ows customization of both Notes 4.0 
and SmartSuite application menus to cre
ate an integrated workflow interface. 

The addition of LotusScript to Notes 
4.0, Word Pro, Freelance, and Approach 
extends team computing to incorporate 
Notes strengths such as replication, secu
rity, and Web site management. You can 
embed a Word Pro document in a rich text 
fie ld in a Notes document, then use Notes 
mail routing, dial-up remote access, cate
gory viewing, and sorting to extend your 
workgroup' s functionality . 

You can use other new SmartSuite tools 
to interact with the Internet environment. 
Word Pro can use its built-in FTP support 
and TeamReview to publish Web pages 
from within the word processor. Approach 
ships with the Webster OCX browser tool, 
which allows embedding of Web capabil
ities in your own database applications. 

Forced Integration 
Overall, SmartSuite 96 is vastly improved 
in its user interface des ign, wi th Smart
Masters, tabbed dialogs, and particularly 
the InfoBox properties tool providing a 
common thread throughout the system. 
But the LotusScript development envi
ronment can be somewhat difficult to nav
igate, partly because it lacks a facility like 
the one in Visual Basic to jump with a 
function key to a referenced subroutine. 

With Notes 4.0' s recent surge in sales 
and a timely foray into Web publishing, 
SmartSuite 96' s tool set becomes a valu
able addition for corporations already com
mitted to the Lotus environment. • 

Steve Gillmor is director ofSouthern Digital 
(Charleston, South Carolina). You can reach 
him at sgillmor@aol.com. 

mailto:sgillmor@aol.com
http:http://www.lotus.com


PC-TO-UNIX 
CONNECTIVITY, AS DESIGNED BY 

NETWORK PROFESSIONALS. 

If it were up to you, even the most complicated things wou ld be 

simplified: 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 X11R6 PC X server and complete PC-to-UNIX 

connectivity that lets end-users handily access mission-critical 

applications right from the Windows desktop. 

REFLECTION" X/REFLECTION SUITE FOR X 
A 	 ARCHITECTURE: 32·BIT WITH WINDOWS ACCELERATED VIDEO ENHANCEMENTS 

[WAVE); Xl 1 R6 COMPLIANCE [XTEST AND MULTI BUFFERING EXTENSION [MBX]). 

OPTIMIZED FOR W INDOWS 95 

A 	 INTEGRATION TOOLS: D IAL·UP X, CONFIGURABLE PANNING, VIRTUAL SCREEN. BACK

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

MANAGEMENT, GUI KEYBOARD MAPPING, AND ENHANCED LOCAL PRINTING 

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

CLIENT/SERVER, SNMP MIB ll, OHCP. FINGER, PING, NETWORK MANAGEMENT, INTERNET 

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

CONNECTION TEMPLATES, HOST RESPONSE W INDOW, AUTO-FONT SUBSTITUTION, AND 

CENTRALIZED SITE ADMINISTRATION 

A 	 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; info@wrq.com WEB: http://www.wrq.com 

New 
WINDOWS NT 

Version Available! 

It has the highest level of appl ication 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-UNIX connectivity designed 
point of view, get yourself in gear and call for 

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 
a free 

http:http://www.wrq.com
mailto:info@wrq.com
http:31.70.375.11.00
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Workgroups Dock at IR Port 

Hewlett-Packard's new infrared device provides a quick connection 

between notebook and network 

BARRY NANCE 	 OSes (NOSes) that support Ether
net, including Novell NetWare, Mi

T ired of plugging your laptop into crosoft NT Server, and IBM LAN 
the LAN? Hewlett-Packard's an Server. We tested NetBeamIR on 
swer is NetBeamIR, a small infra  both NetWare and LAN Server, us

red (IR) device that gives automatic net ing an HP Omnibook 5000 PC with 
work access to IR-capable systems. a 115-Kbps infrared port. With Net

As a simple, plugless replacement for BeamIR, the PC worked just as if 
a PC Card Ethernet adapter, the $289 Net it were direc tl y connected to the 
BeamIR is too expensive for most users. network. Once we got beyond 4 feet 
It's better employed in a shop or sales or 30 degrees , connection was in
floor environment where information is termi ttent but still possible-up to 
collected on many laptops and central net about 6 feet. In these ranges, even 

the presence of dust in the air could With its subtle cur1es and cyclops-eye infrared window, HP's work fi les are updated frequently. But here 
NetBeamlR offers painless connectivity between laptop and LAN.

NetBeamIR could become more useful disrupt the connection. 

with improved distance and direction But what' s nice about NetBeamIR is you have to log in to the fi le server again . 

now a limited 1 meter and 30 degrees. the way it reestablishes a temporarily Jost NetBeamIR does not yet work with 


Through an RJ-45 (lOBase-T ) or BNC connection. If the PC moves out of range IR-equipped personal digital assistants 
(l OBase-2) connector, NetBeamIR attaches or an obstruction blocks the infrared sig (PDAs), such as the Apple Newton. HP 
to your Ethernet LAN. A notebook com nal, NetBeamIR automatically tries for 16 says it will support token ring in the fu
puter with an infrared port running Win seconds to reconnect. During this period, ture if there's sufficient demand. 
dows 95 or OS/2 (drivers are scheduled NetBeamIR handles intermi ttent signal NetB eamIR makes a costly but nice 
to ship soon) can treat NetBeamIR like a losses reliably: It quickly reconnects and desktop LAN connection. Once HP im
regular LAN connection point. doesn' t drop or damage LAN packets (e.g., proves the distance and direction limita

Most PC infrared ports currently offer during fi le transfers) . After 16 seconds, tions, we think NetBeamIR will easily find 
only 115-Kbps operation, but HP expects NetBeamIR breaks the connection, and its way onto sales floors and into ware
notebook makers to build PCs with fas ter houses and corporate conference rooms. • 
IR ports later this year. NetBeamIR works NetBeamlR Infrared LAN 

Access Point ..........$289 Barry Nance is a BYTE contributing editor 
Hewlett-Packard Co. 

with 115-Kbps ports and, HP claims, with 
the fu ture crop of I-Mbps and 4-Mbps and the author of Using OS/2 Warp (Que,

Santa Clara, CA 
1994 ), Introduction to Networking (Que, ports. The ports themselves are standard (800) 533-1333 

ized, thanks to the Infrared Device Asso fax: (800) 333-1917; (208) 344-4809 1994), and Client/Server LAN Programming 
http:/ / www.hp.com/ go/network_city (Que, 1994). You can reach him by sending ciation (IRDA; http: //www.irda.org). 
Circle 1107 on Inquiry Card. E-mail to barryn@bix.com.NetBeamIR works with most network 

Hot New Standards from IRDA 

The Infrared Device Association llRDAJ, a group of about device drivers to handle legacy serial and parallel-port con· 


120 companies, supports infrared connectivity among com· nectivity. There's also a native API that infrared-aware pro

puters and other devices. Until recently, IRDA's standards grams can use to locate and communicate with each other. 

characterized infrared ports as serial links operating at IRDA defines a link protocol for serial infrared links, called 

speeds up to 115 Kbps. IRDA's latest standards allow trans· Infrared Link Access Protocol llRLAPJ. IRLAP explains how 

mission rates as high as 4 Mbps and provide for LAN access link initialization, device address discovery, connection start

via a new IRLAN protocol. up (including link data rate negotiation), information ex

The 4-Mbps mode uses pulse-position-modulation data en change, disconnection, link shutdown, and device address 

coding with four possible chip or time-slice positions per conflict resolution occur on an IR connection. IRLAP imple

data symbol. The system can recognize and prevent interfer· ments the high-level data-link control IHDLC) communica

ence with UART-based systems by including a Serial Infrared tions protocol for infrared environments and adds proce

physical-layer-link Interaction Pulse (SIP) at least every 500 dures for infrared-based link initialization and shutdown plus 

milliseconds. connection start-up, disconnection, and information trans

IRDA has developed two APls for accessing the infrared fer. The rules for discovery and address-conflict resolution 

port. The first, IRCOMM, emulates existing communications are IRLAP's most significant departure from HDLC. 
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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 Network Project 
The BYTE Site... a living laboratory 
showcasing the best tools for 
building Web applications. Read 
about it in BYTE... try it out online! 

• The Virtual Press Room 
Instant access to vendor press releases and 
white papers! Links to vendor web sites! 

• BYTEMarks 
FREE Benchmark! Download the BYTEMark 
the benchmark with teeth! 

• Direct Access to Advertisers 
Contact Byte advertisers DIRECTLY through the 
online advertiser index! 

II~~ 11 The BYTE Site. The World's Online Technology Authority. Z2 
A Oi11ision ofThe McGrawHill Co mpanies 



Don't Lose Your Crypto Keys 

Entrust•s simple yet effective key management offers a solution 

for encrypting E-mail throughout your enterprise 

PETER WAYNER 

T here ' s an old saying in the cryp
tography business: "Encryption is 
easy, but key management is hard." 

Entrust, an enterprise-wide encryption and 
digital-signature package from Nortel, of
fers encryption and key management to 
small and large companies alike. 

Key management is a potential night
mare because any system must guarantee 
a secure channel that will not reveal the 
secret key to eavesdroppers. The problem 
is severe in corporate W ANs, where a cen
tral administrator must install individual 
keys on every computer. 

Public and Private Keys 
Entrust comes in two pieces: Entrust Man
ager and Entrust Client. The former main
tains an easy-to-administer listofusers' pri
vate and public key pairs. With the Entrust 
Manager software, you create a public and 
private key pair for each new user. Youror
ganization publishes the public key in a cen
tral directory; you give the encrypted pri-

Two Key Pairs 
The Entrust system uses two pairs of 

public and private keys: one for digi

tal signatures and the other for en

cryption. The designers did this for a 

number of reasons. First, and most 

important, the U.S. government is 

much more accepting of export sys

tems used for authentication than of 

those used for secrecy. Thus, En

trust's export version offers full 

strength digital signatures while pro

viding weaker encryption. 

Another interesting reason is to 

prevent repudiation. Only the private 

encryption key is escrowed in the 

central location, not the private half 

of the signature pair. This makes it 
much harder for someone to deny 

signing a document, because the 

only copy of the private signing key 

is on that person's machine. 

vate key to the user in a sepa
rate file along with installation 
instructions. The Manager man
ual even includes a sample Jet
ter that gives a new user all the 
necessary local information. 

The administrator also retains 
an encrypted copy of the private 
key in a special file that he or 
she must keep secret. If some
one leaves the company, forgets 
a password, or calls in sick, the 
manager can reconstruct the 
user' s key from this file. This is 
an effective form of corporate key escrow 

that doesn't compromise any individual. 
Other key-escrow plans invol ve adding 

to each message a special fie ld that in
cludes the session key encrypted with some 
master key. If the master key is compro
mised, then all communications are shut 
down . Entrust's master fi le can also be 
stolen , but you can protect it by physical 
means. There's no way to mount an attack 
by gathering the special fields encrypted 
with the special escrow key. 

The Entrust Client can encrypt, decrypt, 
or sign files using either DES or Nortel's 
proprietary CAST algorithm. 

Entrust Encryptln / SI nin 

All Flies:-------  --  -  ---. 

Total bytes to complete: 411,961 
Total bytes completed: 222,304 

Fiie list: 
v ~ Letter Ruling Spitter 
v 11Letter11u11ng Spltte... ."'. 
v Letter Ruling Spltte... fii 

i~ 
splitter 

( Get Info ... ] 

(Leu Info J 

Currently Writing Fiie: 
Encrypting•.• 

arc.arcENT 

The public-key encryption uses Entrust Lite systems available. The key-back
the Rivest-Shamir-Adleman up system allows an organiza
(RSA) algorithm. Especially nice tion to recover lost keys without 
is the ability to encrypt a file so involving a third party. The soft
that several people, or a group, ware is designed to work seam
can read it. The fi le is encrypted lessly across borders. The export 
with a session key, which in tum version may be limited to 40-bit 
is encrypted with the public key keys, but it works with the full
of each of the recipients. This al strength U.S. version. This makes 
lows you to place a fi le in a pub it a good choice for managing 

A work in progress: As Entrust encrypts a set of files, it 
keeps the user infonned. 

be able to set it to routinely encrypt all in
formation without requiring intervention. 

The package we tested was Entrust Lite, 
a cut-down version aimed at companies 
with up to 200 users. Entrust Lite main 
tains public-key certificates in a simple 
file on a central server. The full-strength 
version can handle much larger systems 
that stretch across multiple domains and 
networks, and it supports a full X.500 cer
tificate-maintenance system. 

Entrust is one of the most thorough en
cryption and key-maintenance 

lic directory and give access to any number 
of people. 

The software also interacts with Micro
soft Mail and cc:Mail , although we think it 
could be made more invisible. We'd like to 

_ Entrust Ute for Windows . . . single user, $125; 
f ive users, $375; more than 50 users, $50 per 
user (all prices include manager software) 
(for Windows 3.lx, 95, and NT; Unix; Mac) 
Nortel (Northern Telecom) 

Secure Networks Group 

Ottawa, Ontario, Canada 

(613) 765-5607 

_ 	 fax: (613) 765-3520 

Circle 1126 on Inquiry Card. 


keys around the world . 
Entrust's greatest weakness could also 

be considered a strength. It's a stand-alone 
mechanism that must be invoked by the 
user or by customized software using the 

Nortel APL Some programs, like Lotus 
Notes, offer much more transparent en
cryption, but only for their own docu
ments. Entrust can handle any docu
ment-if you remember to use it.• 

Peter Wayner is a BYTE consulting edi
tor living in Baltimore, Maryland. You can 
reach him on the Internet at pcw@access 
.digex. net. 
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Help-Desli 
Helpers 
When you're supporting a large 

number of PC users and applications, 

a little automation helps a lot 

in tracking and resolving problems 

Commerb f'or EledQe, Chvck ; 

c:.mn.i 
Davis 
Davis 
o ..... 
Oenybeny 
Edoo<~ 
E!J"" 
Eichhom 

Su ortMa ic Hel Desk 

DAVID SEACHRIST 

M aintai ning a he lp desk to 
solve users' prob lems in a 
large organization call s fo r 

just that, organization-of knowledge 
about hardware, software, schedu les, and 
past experience. This job can be aided con
siderably by special-purpose software. 

NSTL narrowed its focus to single-user 
app lications that are meant for depart
mental use. The products are DKHelpDesk 
and DKlnventory Manager (DK Systems), 
bundled as a single product and ca ll ed 
DKHelpDesk here; Heat Professional for 
Windows (Bendata); HelpTrac (Monarch 
Bay Software); Professional Help Desk 
Premium, here called Professional Help 
Desk (PHD); Q-Suppmt (Datawatch); and 
SupportMagic (Magic Solutions). 

Our tests are based on supporting inter
nal clients only . We looked at system in
stallation and setup, logging and tracking 
of call s, finding answers to questions, au
tomated call logging, and tracking the con
figuration of hardware and software. 

Choosing the right software for a help 
desk is a highly individualized proposi
tion . One help-desk manager we talked to 
wants a product that emphasizes ease of 
use and entering call data. Another needs 
flexibility , largely because the help-desk 
analysts are experienced users. 

However, NSTL's overall ratings favor 
usability over flexibility and performance. 
Because many companies reengineer their 
help desks to place junior-level analysts 
at the first contact level without compro
mising support, it ' s important to provide 
tools that are easy to learn and operate. 

How It Works 
Help-desk software is a customized data
base application that facilitates storage and 
retrieval of information about users, their 
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Total Asset Mana ement- Clientcompu ter hardware and These two 
• 	 file Y:lewers I ob Ies Beports fdlt J!ptlons Windosoftware, the call s they screens show 

make to the support cen- different 

ter, and some means for capabilities of 

support personnel to ere- the two best 

*
Cieri: ROGERS 00162 ([)

help-deskate and access a pool of 

*
Cieri: GOULD 12683products tested. information that will help 

*
!lent JOHNSON 234Above,them answer the ques

SupportMagic's 1195 Del Co<p OP323·tions asked. The process 
client history varies considerably, de
database. At Li~pending on such vari - Attetright Is a screen 

ables as: 
Auel:from Professional 

Help Desk's Aum· 

1196 OelCo<p OP32J.1 

• Who the client is (in
asset 

*
Oent PORTER 55o'5ternal employee or ex- management 

*
!lent SAMSON 667ternal customer). module. 

• 	How the call is sub
mitted. 


• The nature of the problem (hardware or 
software). 

• How urgent the problem is . 
•What analysts can take the call. 
• What information is avai lab le. 

All six programs tested let analysts as 
sess these factors quickly by searching for 
infornmtion in the help database. Response 
time improves when the analyst can ac 
cess the user, configuration , and call-his
tory information in one application. 

But it a help-desk program is on ly a 
database, why not build one from scratch? 
First, with these programs avai lable, users 
don ' t have to spend the effort and money 
to design the database. Second, although 
ca ll logging and asset management are 
database functions , problem resolution 
gets into the more difficult area of expert 
systems. Third , the documentation that 
comes with these packages can be help
ful in running a help desk. 

System Setup and Administration 
When you're setti ng up a help-desk appli
cation, you need to think about how you' re 

Asset(l 
Clle 
De 

Reasslg 
Clle 
Oep 

11 97 CompaqCo<p. Anoohe!CompaqModel 

1198 c,..,.., Co<p. Anolhet Compaq Model 

llSS L'!~C2fg Dem-1 

going to enter analyst data and assign ac
cess rights to the database, customize the 
program, and set the hours of operation. 
All the tested programs allow you to re
strict access based on passwords. For ex 
ample, you might want to restrict junior 
analysts from creating standard problem 
solutions. 

In a given environment, predesigned 
databases nearly always require some type 
of data or a form that the program's de
signer didn't foresee. A program that al
lows data-table and data-form customiza
tion gives the administrator tremendous 
flexibility . 

The ability to attach work hours to in
dividual analysts helps track availability. 
This helps avoid forwarding calls to ana
lysts who are unavailable. 

Although most of the information in 
help-desk databases is entered by analysts 
as they receive calls for help, the ability 
to impo1t existing client and configuration 
data is a great help in getting these pro
grams up and running. The majority of the 
programs tested claim to offer easy-to-use 
data-import utilities. However, NSTL's 



EJ 
i••Aequest • Admin 
: ·Reque.s t · Service 

Data Base 
. Hardware 
tl2Local Software 
~Aldus PageMake• 

l..CJ;D Unable to print 
L(i'.l iiifulffitffiMffi!.14 hi!!!.!. 

Other 
. Mainframe 
. Network. 
. Nctwo1k. Software 
e=o perating Envi1onmn1 
~Peoiph"'al Equip. 
• spreadsheet 
• r1aining 1e quect 
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I 

hits with no way of deter
min ing which ones are 
most pertinent. The ana

At left is t he lyst has to browse through 
hlerarchical problem them one by one. 
solving information tree Stati stical searches are 
from previously logged more useful a t sif ting 
calls, as used in Heat through d1e large amounts 
Professional for of text likely to be found 
Windows. Below, the in a call database. A sta
call-logging screen from tistica l search counts the 
Q-Support 3.32 records nu mber of times a search 
details of the caller, phrase is encountered and 
problem, hardware and then ranks the records by 

cunen1u... 
software, solutions, and their re levance to the Calestor1 locallSoftwme 


Product Aldus lPageMaker , 
 search criteri a. In add i
tion, these search engines 
let yo u exclude "noise" 
wo rd s fro m the searc h 
and specify synonyms. 

history. 

DKHelpDesk and DKln· 
ventory Manager 1.2A 
This package is strong in 
inve ntory management 
and esca lati on fea tu res, 
and its data-import utili ty 
offers effective data map
ping. Unfor tunately, the 
pro blem-resolution tools 
aren' t so good. 

The underl ying data 

base is Quadbase-SQL 

(single-user version); the 

mul t iu ser ve rsion sup 


testing showed that there are some seri ports industry-standard databases, such as 

ous deficiencies. DB2, Oracle, SQL Server, and Sybase. 


DKHelpDesk uses Computer Associates' 
Who's Got the Answer? CA-Ret for creating reports. 
Once an analyst receives client and call in  DKHelpDesk uses four well-document
formation, the next step is to fix the problem. ed diagnostic services: keyword searches, 
These help-desk programs use two basic similar type call s (both methods require 
data sources to solve problems: knowledge an established base of calls), solution steps 
databases created over time- as 
the analysts enter problem de
scriptions and resolutions- and 
third -pa rt y, ready-made knowl
edge bases that provide "canned" 
data on specific topics. 

The key to using these knowl
edge bases to solve problems in 
real time is a quick and powerful 
retrieval engine that ranks infor
mation by its relevance. The most 
common approach is to use the 
database's normal search engine 
to look at hi storical records of 
clients with similar problems that 
have already been fi xed . This 
method can be useful , but it has 
one hitch : Simpl e database 
searches tend to result in many 

Statu~ 
Active .u.1 

HOW GOOD ARE THE HELPERS? 
-------------------~--~-~--~-~---~---

*** 
*** 
** 
** 
** 
** 

SupportMagic 

Professional Help Desk 

Heat Professional for Windows 

DKHelpDesk/DKlnventory Manager 

Help Trac 

a -Support 

2. 13 • ... ... 
3.1 • ... ... 
2. 1 ... ... • 

1.2A ... ... ... 
4.0 ... • • 
3.32 • ... • 

~ 
~ 
~ 

$2995 KEY 

$2995 ***** Outstanding 

**** Excellent 

$3000 *** Average 

** Below average 
$2995 * Poor 

$895 .... Good 

• Fai r 

$3000 ... Unacceptable 

(which must be added ahead of time), and 
links to Casepoint databases . 

Heat Professional for Windows 2.1 
Although its first-l evel support module 
uses a hi erarchica l tree metaphor to list 
common problems and allows attaching 
of notes, graphics, and video fi les, Heat's 
interface is nonetheless cumbersome. Its 
call-loggi ng and inventory screens are 
harder to use than those of PHD and Sup
portMagic, the top-rated programs. 

Heat uses Microsoft Access for its de
fault database, although it can access any 
database that complies with Open Data 
base Connectivity (ODBC). It currently 
allows both forms design and data-table 
creation. Importing data files is hard be
cause, as with HelpTrac, the lack of data 
mapping means you need to determine the 
order of fie lds in ex isting data and con
struct new database fil es. The product ships 
with Crystal Report Writer 4.0. 

HelpTrac 4.0 
HelpTrac uses color and graphics well to 
highl ight important information, and it was 
the fastest product tested. However, it lacks 
problem-resolution and reporting tools, 
and some of its call-logging and escala
tion capabilities aren' t as complete as those 
of the other programs . 

HelpTrac uses Paradox database fi les 
and the Crystal Report Wri ter. It lets you 
create lists and information trees, but its 
knowledge-acqui sition fun ctions are te 
dious compared to those of other programs. 

Professional Help Desk Premium 3.1 
PHD offers user-friendly tools for call log
ging, problem resolution, and inventory 
management, and it 's slightly easier to 
learn than SupportMagic. PHD's interface 
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• • • • 

• • 

• • 
• • • 

• • • 

• • 

• • 

• • • • • 

• • 

• • • • 

• • • • • 

HELP-DESK FEATURES COMPARED 


DKHELPDESK/ 
DKINVENTORY MAN

HEAT PROFESSIO
FOR WINDOWSAGER 

NAL 
HELPTRAC 

PROFESSIONAL 
HELP DESK Q·SUPPORT SUPPORTMAGIC 

GENERAL 

Database format Quadbase Access Paradox dBase dBase Btrieve 

Tie-in to third-party databases 

Notification via pager 

1 

• 
2 

• 
0 

• 
2 

• 
0 

• 
3 

• 
CUSTOMIZATION 
Floating toolbar 

Link to external applications 

Access Windows help files 

User-designed forms 

User-designed tables 

User-defined fields 

0 

•• 
0 

0 

• 

0 

• 
0 

••• 

•• 
0 

0 
0 

• 

••• 
0 
0

• 

•• 
0 
0 
0 

• 

• 
•• • 
3 

• 
CALL LOGGING 
Assign analysts according to expertise • 

Forward calls • 

Date-/ time-stamp call • 

Open new second call window while first is still open 0 

Record elapsed time on call • 
Call priority, status, history • 
Client name • 
Problem description • 
Solution description 4 

•
•
• 

0 

•
•
•
•
• 


•
•
• 

• 
0 

•
•
•
• 


•
•
•
•
• 


•
•
• 


•
•
•
• 


•
•
•
•
•
•
• 

QUERYING 
Query by example 0 0 0 0 


Save queries by name 0 


Keyword searches 0 

Search on any field in call-logging screen 0 0 0 0 


ASSET MANAGEMENT 
Inventory management 

Track maintenance information , warranties 

Track equipment location 

Track purchase information 

Track lease information 

••••• 

•••• 
5 

••••• 

••• 
5 

5 

••••• 

••••5 

EXPERT SYSTEMS 

Build knowledge base 

Case-based reasoning 

Decision tree (rules-based) 

Neural network 

Statistical search engine 

Tie-in to third-party knowledge bases 

• 
0 
0 

0 
0 

• 

••• 
0 
0 

• 

• 
0 
0 

0 
0 
0 

•••••• 

• 
0 
0 

0 
0 

• 

• 
0 

• 
0 

• 
3 

ESCALATION 
Manual and automatic escalation 

Notify supervisor of calls without being logged in 

Set default priority 

Escalation triggers (time, conditions) 

Escalation actions (modify record, 
send mail , launch program) 

••• 
T,C 

M,S 

••• 
T,C 

• 

• 
0 

• 
T 
6 

••• 
T 
M,S 

••• 
T 

• 

••• 
T,C 

• 
REPORTS 
Number of predefined reports 93 75 62 17 34 250 

Custom reports 0 Add-on 0 

Call reports 


Client/customer profiles 


Equipment lists 


Technician availability 0 0 

Purchase requests/orders 0 0 0 0 


• =yes; O = no. 

1 Multiuser version supports industry-standard databases. 4 No specific solution description in call screen, but solution-steps list can be displayed. 

2 Any ODBC-compliant database: dBase, SQLServer, Oracle, and so forth. 5 User-modifiable. 

3 To be included in SupportMagic SOL, scheduled for release in the first quarter. 6 Program uses alerts, audibles, and screen color to notify user of call escalation . 
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Software Roundup rniWi1i1ti 
allows quick and easy access even to its 
most powerful features. The program al
ready supports a wide range of databases, 
and the next release (due before press ti me) 
will offer telephony support and a means to 
interface with the Internet. 

PHD uses dB ase and can access any 
ODBC-compliant database, but it doesn't 
include any data-import utilities, which is 
our major complaint with this product. The 
company offers a data-import service, but 
at an additional fee . The package comes 
with Crystal Report Writer 4.0. 

PHD's problem-resolution tools are the 
most complete of the group. Its rapid reso
lution module allows quick access to solu
tions of common, previously solved prob
lems. The experi ence-based resolu tion 
module uses a statistical search ofpast prob
lems. Both tools are easy to operate. The 
package uses a graphical tree-based method 
for tracking configurations. To reassign as 
sets, for example, you simply drag an equip
ment icon fro m one client name to another. 

Q·Support 3.32 
A very capable product, Q-Support seems 
fl exible once you have learned your way 
around it, but its user interface relies heav 
ily on hierarchical screens that are tedious 
to navigate. Q-Support uses dB ase fil es; 
Datawatch offers an import utility, Q-Im
port, for an additional $1500. You can tie 
Q-Support's knowledge-base module into 
extra-cost KnowledgePaks, available from 
Service Ware (Pittsburgh, PA). 

SupportMagic 2.13 

SupportMagic is our top-rated product be

cause its call logging, problem resolution, 


DKHelpDesk and DKlnventory 
Manager 1.2A .. . .. . ... . .. . . $2995 
DK Systems, Inc. 
Chicago, IL 
(800) 892-5332 
fax: (312) 644-2703 
http://www.dksystems.com 
Circle 1086 on Inquiry Card. 

Heat Professional 
for Windows 2.1 ... ... • .....$3000 
Bendata, Inc. 
Colorado Springs, CO 
(800) 776-7889 

fax: (719) 536-0620 

http://www.bendata.com 

Circle 1087 on Inquiry Card. 

HelpTrac 4.0 ....... . . . ... .. .$895 
Monarch Bay Software, Inc. 
Houston, TX 
(800) 450-6250 

fax: (713) 451-8312 

http:// www.arialmktg.com 

Circle 1088 on Inquiry Card. 

Kicking Calls Upstairs 
Handling calls in an efficient and timely fashion is crucial when life gets hectic 


on the help desk. You have to open call records easily, get pertinent infonna· 


tion at a glance, and access detailed information as needed. 


Once you've logged a call, how long can it sit unanswered or unresolved? 


Here's where escalation comes into play. Manual escalation occurs when an 


analyst recognizes that a call is both urgent and beyond his or her experience 


and then forwards the call to a more experienced analyst and raises the call's 

listed priority (see the screen from PHD below). 


All six products tested here allow automatic escalation, but they're all difficult 


to learn how to set up. It takes a concentrated effort to understand how escala· 


tion works in each program. It's also important to consider carefully how to 


structure levels of escalation to match your company's organization, needs, and 


culture. Detennining the proper timing before escalating a call is a delicate busi· 


ness; users don't want to escalate calls prematurely, but they also don't want to 


wait too long. Often factors besides elapsed time should be taken into account 


before escalating a call. Prod· 


ucts that escalate strictly on 


the basis of elapsed time are 
 Description: !Escalation A.. 3 	 I0 1de1 I : c:I:=J 
Es@a;~a call ii . . . . . II was placed mo1e lhan CE] hows and (I]Rlinute1 ago. 

the easiest to learn, but those O ot It's las.I actrvi1,y was ente1ed mo1e than 0 hows and @)minutes ago. 

that also allow conditional and . 
ChOiccs 

OPEN 
INPAOG 
EMAJL 
SERVICE 
ON HOLD 
ESUllATEO 

• l 
®Status LJ0 Support Group triggers are likely to be more 
0 S upport Staff 	 Oibg

useful in the long run. Ii'• 0 Call Ca\ego<> " « • » 
0 Coll Pnonly 

0 C.ienl Oepa1tmcnl 

0 Cl1cnl T1tle .HO LD SRVCasset management, and report
11 lound ... r	Re -Assign Of Alc1t - ~ Ale1t/E1calatc to the Id Specified et the: - 

@ Reauign a nd Alc1t 0 Calegoty LeYcl 0 Group Le ve l D Call Le vel 
ing are flexib le and easy to use. 
SupportMagic currently sup 0 Reauign Only 0 P1oblcm Level 181 Sleff level 

ports onl y one database fo r 0 Aleit On\¥ When doing Ale11: [8l lsend E-Maill 0 Send Page 

mat, Btrieve. The next version e,.. Ii... 11.e1e1. 11.k .i;wo1 j 
will support Watcom SQL, and ~=== ===~=~~=...,.,. c. ...~====~==:§::==:!!==:§::=::=~1 .,... """'" ".,,. ed ,,,. ~..,;;;E ·= . "°' on ===w= 0
it will support Oracle, Sybase, 

and SQL Server by the end of the year. data file to fields in the database table. 

This is one of only two products-the oth SupportMagic currently allows you to 

er being DKHelpDesk-to offer accept design forms, but you won' t be able to 

able import utili ties. Both programs handle create data tables until the next release. 

importing by mapping fie lds in the source The program also offers a statistical search 


engine. Add-on modules include a hyper
text search system and a rules-based de

Professional Help Desk cision tree. Crystal Report Writer 4.0 is
Premium 3.1 .. . .... . ..........$2995 

Professional Help Desk 
 available at additional cost, but because 

Stamford, CT SupportMagic ships with 250 report for

(800) 474-3725 mats, you may never need that option. • 
fax: (203) 869-2990 

lnfo@prohelpdesk.com 

Circle 1089 on Inquiry Card. 	 David Seachrist has tested software for NSTL 


for nine years. You can send E-mail to him in 

Q·Support 3.32 . ... ... .. .. .. . . . $3000 care ofeditors@bix.com.
Datawatch Corp. 

Wilmington, MA 

(800) 988-4739 This report contains partial results f rom a 

fax : (508) 988-0697 
 recent issue of Software Digest, a monthly 
Circle 1090 on Inquiry Card. 

publication ofNSTL, Inc. To purchase a copy 


SupportMagic 2.13 ....• . ..• . . ..$2995 ofthe fu ll report, contact NSTL at 625 Ridge 

Magic Solutions, Inc. 
 Pike, Conshohocken, PA 19428; (610) 941
Paramus, NJ 

9600; fax (610) 941-9950; on the Internet, 
fax : (201) 587-8005 editors@nstl.com. For a subscription, call 

http://www.magicsolutions.com 


(201) 587-1515 

(800) 257-9402. BYTE magazine and NSTL 
Circle 1091 on Inquiry Card. 

are both operating units of The McGraw
Hill Companies, Inc. 
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HANDS-ON TESTING 


Are you constantly running out of hard drive space? Back up your 

data with one of the drives tested here. The media is removable, 

has a long shelf life, and offers low per-megabyte storage costs. 


We selected the best removable-media drives by evaluating performance (sequential throughput at $3100; the average price of 
rates and read/write speeds) as well as features and usability characteristics. 

the 12 5!4-inch d1ives is $2285. 
With its low price of $649The 51'-lnch optical The latest optical drives,

drives that we tested I:) fj i·liJ #;!.j 91 Pinnacle Micro Apex 2.6GB like Pinnacle Mlcro's Apex and support for a standard range In price from Tho Ape~ 2.6G9 ,, Ouf be51-ovet"811 t hok:o for Moring big vicleo or 2.6GB 5l'-lnch unit, 
1 quad-speed CD-ROM, Pana$649 to $3100, with ~ =;~~~h:S1:i!~~:i':na~:::~: ;::~c~~~=::. -=-..i support a speedy 6-MBps 

CHANDRIKA MYSORE 

icking the right media for backing up 
and archiving your data isn't as easy as it 
used to be. Magnetic tape drives have 
been PC users ' de facto backup solution, 
but optical drives are slipping into the 
mainstream with lower costs and better 

performance than past optical units. Optical alterna
tives are enticing because their random-access ca
pabilities let you quickly retrieve stored data as if it 
were being read from a hard drive; in contrast, stream
ing tape drives access data sequentially. 

We tested 16 removable-media drives that use mag
neto-optical (MO), magnetic, and dual-purpose phase
change technology. Out of the 16 external drives that 
we tested, 12 use a 5!4-inch form factor and four use 
a 3Yz-inch form factor. The 5!4-inch MO drives range 
in capacity from 1.3 to 2.6 GB (except for Panason
ic's phase-change drive), and the 3Yz-inch drives have 

How to use this guide 

80 8Verage price Of ~ ll vendor-specified Sl.JS\81ned d01 11 llonsler rille of 6 MBps, lllld 1 

$2285. Tfle 3%-lnch ,_,,,,,.-- MD or road-111\ci>d miller. which htilp o~l)lafn Its ou1st1mdl11g per· 

drlves are relatively whlcn bolste1ed its n~llity ~e. The 2.&G8 eaMdges cost al.loot $200 each._
Inexpensive at 

between $200 and --  "" 
$599, but they only ., _...,.... :, MW ...., """" ~' 
have a fraction of the - _,_ ""' ,, 

storage capacity of the :! ::"":-""'"" '"~ ::: 
larger drives. 

.awcnm mr.twm: 
lm(llS) till-) 

" . 

~ 

"' " 

maximum burst-transfer 
rate that moves data sonic's PD/CD-ROM LF
faster than ever before. It lOOOAB , a dual-purpose , 
appears that optical drives 
aren't as slothllke as phase-change optical drive, 
many users perceive and might be better suited for may someday replace the 
magnetic hard drive on mass-market storage solu
the desktop. 

tions. The phase-change car

100-MB to 1-GB removable media. Pinnacle Mi
cra's 5!4-inch Apex is a 4.6-GB optical drive-the 
largest capacity of the bunch (see the text box "Pin
nacle's Apex 4.6GB Serves Up a Heaping Platter" on 
page 144). 

For the purposes of this review, we rate only those 
optical drives that have a 5!4-inch form factor. For de
tails about the performance and cost on alternative 
devices, refer to the table "The Tale of the Tape" 
on page 146. 

Drives using optical media are attractive because 
they have an incredibly long shelflife (estimated at 30 
years). Sony says that its two optical drives-the CMO
R53 l and the CMO-R544-use 5!4-inch disks that 
will last for 100 years. Some vendors, including Pin
nacle Micro, are touting optical disks as replacements 
for traditional magnetic disks, but don't expect many 
systems vendors to jump at the technology; the drives 

are still too slow. The Plasmon 
Data RF7030e is the most ex
pensive 5!4-inch drive we tested 

The 51'-lnch optical drives have 1 .3- and tridge, which holds over 600The vendor-provided2.6-GB storage media (except for 
time, In mllllseconds.Panasonic's PD drive). Tfte smaller 3l!-lnch MB of data, is rewritable a 

drives are more eclectic, with 100-MB, half million times. Phase135-MB, 230-MB, and 1-GB cartridges. 

change media offer a reliable 
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BEST 

BEST OVERALL 
Pinnacle Micro Apex 2.6GB 
With its outstanding performance 
and excellent usability, the Pinnacle 
Micro Apex 2.6GB is a must-have 
drive for storing large video or digital 
audio files and graphics for 
desktop publishing. 
PAGE144 

BEST HIGH PERFORMANCE 
Pinnacle Micro Apex 2.6GB 
The name of the game is high 
performance, and Pinnacle Micro's 
Apex 2.6GB has plenty of it. With a 
vendor-specified sustained data 
transfer rate of 6 MBps and 1 MB of 
read-ahead buffer, the Apex 2.6GB 
sped through our lnterMark 
benchmark suite, making it the clear 
winner in this category. 
PAGE 144 

BEST LOW COST 
Pinnacle Micro Apex 2.6GB 
It's a sweep! Pinnacle does it again 
by winning our low-cost category 
hands down. At $1495, the Apex 
2.6GB offers the best price/ 
performance ratio of all the optical 
drives tested here. 
PAGE 144 

OPTICAL 
LASERDISC 

means of data storage, as they aren 't affected by mag
netic fields. This technology will let drives like Pana
sonic's support the emerging high-density digital video
disc (DVD) CD-ROM format for the entertainment 
industry. 

Iomega and SyQuest build compact 3Yz-inch devices 
using Winchester-type magnetic media that can hold 
up to 1 GB of data. !omega's Jaz SCSI drive ($599) is 

ILLUSTRATION: BRUCE SANDERS © 1996 

a breakthrough product that uses a 1-GB medium that 
isn't much wider than a 1.4-MB floppy drive and only 
about twice as thick. SyQuest's EZ135 is another small
media drive that holds 135 MB of data. Olympus 's 
PowerMO 230, using MO media, offers a 230-MB ca
pacity. These smallish disks are ideal for taking storage
hungry image, sound, and video multimedia files on the 
road. The average price of these small drives is $310. 

MAY 1996 BYT E /NSTL LAB R E PORT :1.43 



THE BEST IN REMOVABLE STORAGE 


5~·1NCH OPTICAL DRIVES 

agneto-optical (MO) drives are a durable, trans

M
portable medium for backing up and archiv
ing large amounts of data permanently. For is 
reason, digital audio and video, graphics, co~r
prepress, medical , and other professionals have 
chosen high-capacity optical drives as a stan

dard backup solution. 
In a way, MO drives provide limitless storage capacities, 

because you can remove the cartridges after they run out of 
space and replace them with new ones. You could say that the 
sky's the limit when you hear about optical-storage solutions 
like Pinnacle Micra's optical-library systems, which can hold 
up to 5 TB of backup data. 

Despite their advantages of random access and low per
megabyte costs, optical drives have not gained widespread ac
ceptance, because when compared to tradi tional magnetic hard 
drives, they've been high on price and sh01t on pe1formance. The 
5l4- inch drives that we compared range in price fro m $649 to 
$3 100, with the average price being about $2285 . Tape-back
up devices are still less expensive, with the exception of some 
8-mm tape drives . But the performance of optical drives has 
improved, and their storage capacities should be even greater in 
the future. 

During our hands-on tests, the 5l4-inch drives with the fastest 
throughput in NSTL's InterMark benchmarks fared best. We 
found this evident in our best-overall choice and high-perfor
mance winner, the Pinnacle Micro Apex 2.6GB drive ($1695) , 
which zoomed through our suite of benchmarks. Coming in 
second and third in pe1formance were the Olympus Image Sys
tems PowerMO 2600 ($2199) and Maxoptix T4-2600 ($2525) 
drives, respectively. With a capacity of2.6 GB, the T4-2600 ex
hibits excellent read-and-write service times with little CPU 
utilization. The PowerMO 2600 and the T4-2600 (both SCSI
2 units) had a throughput of 2.39 and 2.18 MBps, respectively, 
in our sequential tests . 

Sony ' s CMO-R544 ($2995) and CMO-R53 l ($2695) are 
also two strong performers-the first supports a capacity of 
2.6 GB, while the second is limjted to I .3 GB-with 3600
rpm rotational speeds and SCSI-2 connectors. While there's 
no way for us to substantiate the claim without tearing a rift in 
the space/time continuum, Sony says the rewri table media will 
last 100 years . Panason ic 's LF-7300A ($2995) is a 1.3-GB 
drive with a SCSI-2 connector and 512 KB of read-ahead buffer
ing that boosted its performance to sixth-best. 

The Pinnacle Micro Sierra I .3GB ($1495), Li berty Systems 
I 15M01.3 ($1999), and Plasmon Data RF6920e ($2275) are 

Pinnacle Micro's new Apex 4.66B drive 
is a breakthrough in optical-storage 
technology. It's cummtly the only drive 
that offers 4.6 GB of storage, the high
est capacity on a single 53'-inch medi
um. Pinnacle Micro markets this drive 
in both external and internal configu
rations; the 5!<{-inch drive requires only 
a half-height drive bay. 

The Apex 4.6GB external drive 
comes with fast SCSl-2 connectors on 
the rear and cool LCD and drive-ac
tivity indicators on the front bezel. The 
desktop model that we tested, a pre
production model, has a list price of 
$1695. The Apex drive is compatible 
with both 2.6- and 4.6-GB media. 

We did not compare the test results 
generated using the 

Apex 4.668 drive . . . . . $16954.6-GB media with any than 25 ms. 
Pinnacle Micro other drives we test All these desirableIrvine, CA 

ed for this report, be., (800) 553-7070 features make the 
cause the Apex unit is (714) 789-3000 Apex 4.66B an inno

fax: (714) 789-3150 the only drive that sup vative, breakthroughhttp://www.pinnac lemicro.com 
ported the 4.6-'GB ca Circle 1112 on Inquiry Card. optical drive With su
pacity. We used the perior performance 
results that we obtained duringtesting ·and enormous capacity. The Apex 
With its 2.6 GB of storage capacity in 4.6GB could be an alternative to a 

PINNACLE'S APEX 4.6GB SERVES UP AHEAPING PLATTER 

our comparison with all the 
other 53'-inch drives in the 
review. The results appear in 
the Roll Call on pages 150 
and 151. 

Pinnacle Micro has in
vested considerable effort . 
in the design enhancements 
for the Apex drive. The com
pany has added more user 
area on the disk by design
ing a smaller actuaiy arm to 
seek closer to the spindle 
and by using a fligher nu
merical aperture that em Using asingle-write-pass technology, Piilnacle Micro's Apex 4.6GB rewritable 

magneto-optical drive offers near-hard:.clrive performance and has a low per·ploys a smaller bit size. This 
megabyte costdesign also decreases the 

average seek time to 17 milliseconds, 
compared to more 

magnetic hard drive due to its relia
bility, 30 years of archival shelf life, 
portability, and large capacity. It also 
comes with a one-year warranty and a 
$395 extended wa1Tanty. 

Pinnacle Micro is still upgrading the 
performance and compatibility of the 
drive for its final release, which was 
scheduled for March. The ~x 4.6GB 
drive should be well into production 
by the time you read this article. 
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relatively inexpensive drives BYTE BEST 
that showed lower-end perfor OPTICAL DRIVES 

mance in our tests . The three 


Outstanding performance and u s a bilit y opticals have rotational speeds 

between 3000 and 3600 rpm, 

wh\ch could explain their close BEST OVERALL Pinnacle Micro Apex 2.6GB 

performance scores. Although 

they didn ' t knock us over with 
 The Apex 2.6GB is our best-overall choice for storing big video or 

digital audio files and graphics for desktop publishing. The drive feahigh-performance numbers , 
tures an LCD on the front bezel and includes a fast SCSl-2 connector, they're more cost-effective so
a vendor-specified sustained data transfer rate of 6 MBps, and 1 lutions for grabbing big chunks 
MB of read-ahead buffer, which help explain its outstanding per-of data with random-access 

formance in the benchmarks. We found the user documentation that comes with the Apex 2 .6GB to be the best, searches. 
which bolstered its high-usability score. The 2.6-GB cartridges cost about $200 each . 

A newer lower-cos t, but 
lower-capacity, 

Weighting for techno logy is ASYN CHRONOUS 
BEST 	 CAPACITY AVERAGE SEEK BURST-TRANSFIRBest Overall phase change. PRICE OVERALL FEATURES USABILITY (GB) TIME (MS) RATI (MBps) 

Panasonic 's BEST Pinnacle Apex 2.GGB $1495 7.86 ...... ............ 2.6 17 
PD/CD-ROM RUNNER-UP Maxoptix T4 -2600 $2525 6.49 ... ......... 2.6 39 4 
LF - lOOOAB 	 RUNNER-UP Olympus MOSS40E/PowerMO2600 $2199 6.47 ... ....... 2.6 <26 3 


RUNNER-UP Sony CMO-RS44 ... ..........
drive is the only $2995 6.10 2.6 25 3 

d ual-purpose , 
Raw-speed leader

phase-change 

(PD) drive that 


HIGH PERFORMANCE Pinnacle Micro Apex 2.6GBwe tested . You 

can use the desk
top unit as a 
 This $1495 SCSl-2 device has a rotational speed of 3755 rpm and a data transfer 

rate of 6 MBps. The 5:&-inch storage media holds 2.6 GB of data for a 30-year quad-speed CD-ROM drive for 
lifetime. The Olympus PowerMO 2600 is the next-highest-performance drive at your system, and it also reads 
$2199. This drive has a rotational speed of 3600 rpm and a vendor-specified and writes to 650-MB remov
sustained read-transfer rate of 4.6 MBps, and it uti lizes a SCSl-2 connector. This able optical disks (a pack offive 
MO drive and the Apex 2.6GB are the closest to magnetic hard drives in

disks costs $300). 
performance.

The PD/CD-ROM drive

which stood up to most MO 


ASYNCHRONOUSdrives in random-write service HIGH CAPACITY AVERAGE SEEK BURST-TRANSFER 
and data transfer rates but had PRICE PERFORMANCE FEATURES USABILITY (GB) TIME(MS) RATI (MBps) 

the slowest random-read service BEST Pinnacle Apex 2.GGB $1495 8.00 ...... ............ 2.6 17 
times in our tests-is a good RUNNER-UP Olympus MOSS40E/PowerMO2600 $2199 7.14 ... ....... 2.6 <26 

data-storage for RUNNER-UP Maxoptix T4-2600 S2525 6.78 ... ......... 2.6 39 4 

mat for multime 6.34Weighting for RUNNER-UP Sony CMO-RS44 $2995 .... ... ... ... 2.6 25 3 
High Performance dia fi les. Compaq For the best price/performance r a t io

plans to incorpo

rate the drive into 


LOW COST Pinnacle Micro Apex 2.6GBits Pentium Pro 

multimedia com


In determining the low-cost category, we placed the cutoff price at $2300. Out of all the puters. It's a cost
drives that fell under this price, only two were of the 2.6-GB capacity: the Pinnacle Micro Apexeffective, dual
2.6GB and the Olympus Image Systems PowerMO 2600. Our winner-and the most costpurpose drive 
effective drive in this category-was the Pinnacle Apex 2 .6GB . It offers the best in featuresthat costs $649 
and overall performance. and has 650-MB 


capacities. 

ASYNCHRONOUSFinally, we' re seeing the lat

BEST CAPACITY AVERAGESEEK BURST-TRANSFER
est advances in optical tech PRICE OVERALL FEATU RES USABILITY (GB) TIME(MS) RATI (MBps) 
nology, and the data transfer ...... ..............BEST Pinnacle Apex 2.GGB $1495 7.86 2.6 17 5 

rates of optical drives are be RUNNER.UP Olympus MOSS40E/PowerMO 2600 $2199 6.47 .... ....... 2.6 <26 3 

ing boosted even more. These RUNNER-UP Panasonic PD/CD-ROMLF-lOOOAB $649 5.33 ... ............... 650MB 165 3.3 


new advances stand out in Pin RUNNER.UP liberty 115M01.3 $1999 5.10 ... ........... 1.3 19 2 


nacle's latest offering, the Apex RUNNER-UP Pinnacle Sierra 1.3GB $1495 5.09 ...... ........... 1.3 19 5 


4.6GB drive (see the text box 

"Pinnacle 's Apex 4.6GB allows a single-write pass in trum . The deve lopment of 
 KEY 

Serves Up a Heaping Platter" stead of a two-write pass , blue-laser opticals later this 


Ratings from 1 to 4: .6. is the lowest;
on page 144). The drive uses which makes writes the same decade will expand the band .A.AA.A is the highest. 
Direct Overwrite media, which speed as reads. width so that optical drives will 

appl ies an MO techno logy Today's MO d1ives also use be able to support 100 GB of lysts predicting a tenfold in

called Light-Intensive Modu red-laser technology, the lowest data. Exciting technological crease in optical-drive sales 

lation Method (LIMM). This frequency on the light spec- advances like these have ana- over the next two years. 
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LOW-COST ALTERNATIVES 


3Y2-INCH REMOVABLE MEDIA 

he four 3Yi-inch portable removable 

T
drives that we tested are inexpensive 
alternatives to the more costly 5!4-inch 
units. Iomega's Zip ($ 199.95) and Jaz 
($599) drives, the Olympus Image Sys
tems PowerMO 230 ($589) drive, and 

the SyQuest Technology EZ 135 ($250) drive cost 
much less than the 5!4-inch drives, but they don' t 
back up data at such grand proportions as the oth
ers do. These 3Yi-inch drives are therefore ideal for 
storing, transporting, and playing multimedia fi les 
or other large fi les . 

An affordable drive at $250, the SyQuest EZ135 
is the fas test in overall performance compared to 
the other three uni ts; however, its high performance 
comes with a trade-off: a 135-MB capacity. If per
formance is your only concern, then the inexpensive 

From left to right: SyQuest's EZ135,SyQuest EZ1 35 is all you need. But if you have to 
Olympus Image Systems' PowerMO 

back up your entire hard drive, for about $350 more, 230, and !omega 's Zip drive . Inset: 
the Iomega Jaz, with the largest capacity of 1 GB, !omega's Jaz dri ve . 

is also very fas t. The EZ 135 fi ts 35 MB more data 
on each 3Yi-inch cartridge than the Iomega Zip 100-MB me
dia, which costs $50 less. 

With its attracti ve $ 199.95 entry point into removable stor
age, !omega's Zip dri ve got our attention. The Zip, which is 
avai lable as a SCSI or para ll el-port dri ve, is the ul timate in 
portability: It weighs just under 1 pound , and its removable 
cartridges can fi t into a shirt pocket. 

The small drive is in such vogue that the thi rd-patty company 
Maxell has begun production of the 100-MB crutridges, which 
have reported ly been scarce in retail channels. The Zip car
tridges aren' t big enough to back up today' s hru·d drives or to use 
for primary backup, but this may prove to be the fl oppy drive of 
the fu ture. 

!omega ' s Jaz is a different story. According to Iomega, you 
can back up your entire hard drive in about 5 minutes on the 
device' s 1-GB magnetic media. You can also plug the Jaz into 
a system's SCSI port for a second hard drive. Its performance 
was onl y second-best to that of the SyQuest EZ 135 in our 

throughput performance tests. 

It has the fas test random-read scores, and it bothers the CPU the 

least among the 3Yi-inch drives . A software cataloging tool 

keeps track of all the files on all the disks that you've stored me

dia on. 


The Olympus PowerMO 230 fa lls between the Iomega Zip 
dri ve and the SyQuest EZ135 in terms of performance . The 
PowerMO 230 costs over twice what you' d pay for the EZ1 35 
($589), but it can pack more data on its media (95 MB more, 
for a total capac ity of 230 MB ). The performance of the Pow
erMO was fas ter than that of the Iomega SCSI Zip drive in our 
throughput tests . 

We were surprised that the PowerMO 230-which has the 
fastes t rotational speed (4500 rpm) and a vendor-specified data 
transfer rate of 1.8 MBps-didn' t do better in our performance 
tests. The PowerMO 230, however, is a bargai n when you con
sider that it costs only about 9 cents per megabyte per cartridge 
with its low $20 media costs. 

THE TALE OF THE TAPE 
The Zip, PowerMO 230, and EZ135 are listed twice because we tested those drives with two different attachments. The Zip drive, for 
instance, has a faster data rate when tested with the SCSI adapter than when tested with the parallel port. 

COST PER MEGABYTE COST PER DATA RATE CPU UTILIZATION 
MODEL PRICE CAPACITY ADAPTER/BUS PER CARTRIDGE CARTRIDGE (MBPS) (PERCENT) 

Iomega Jaz $599 1 GB AHA·2940W/PCI 10¢ $99 1.11 4.78 


Iomega Zip/Z1 oop• $199.95 100MB System port 20¢ $20 0.06 8.32 


Iomega Zip/Z1 QOS $199.95 100MB AVA·1502E/ISA 20¢ $20 0.50 26.96 


Olympus MOS321 E/PowerMO 230 $589 230MB AHA·2940W/PCI 9¢ $20 0.75 
 5.45 


Olympus MOS321 E/PowerMO 230 $589 230MB AVA-1505/ISA 9¢ $20 0.75 
 17.03 


SyQuest EZ135 $250 135MB AVA-1505/ISA 15¢ $20 1.19 16.89 


SyQuest EZ135 $250 135MB AHA·2940W/PCI 15¢ $20 1.31 4.83 


• We tested the Iomega Zip parallel-port drive on a Toshiba Satellite Pro 41 O Series Pentium notebook with 16 MB of RAM; the parallel port was set to bidirectional. 
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Seagate solves your storage puzzle. 

Full-featured HAWK 2XL disc drives deliver making it a perfect choice for multimedia and video 
superior performance and value for both applications. All this fits in a slim, one-inch, low-profile 
clients and servers. design which requires minimal space, consumes less 

Getting higher capacity and performance at a low lfower, an~ nms cooler than ~ther drives .in its class. 
cost has always been a puzzle. But now, solvmg the · Multiple SCSI I/O solutions are avail- :::::E 
problem is a snap with the Seagate HAWK 2XL. able, including standard 8-bit and 16-bit :::::! 

For what you'd expect to pay for just a basic disc HAWK Fast SCSI, 8-bit and 16-bit Ultra SCSI, and M~~FI:
Wl!\ro,sNJ.. 

drive, the HAWK 2XL gives you an abundance the single connector attachment (SCA). This Ricu>Y.ro.RUN 

of performance features and SCSI I/O flexibility makes it easily affordable to add one or two 
options. It features Seagate's Advanced SCSI Designed tor gigabytes of storage to any server, workstation, 

Architecture II (ASA II), an enhanced performance ::mi or high-end PC. ...,,,,, ,, 
feature common to all Seagate high-end products. And :::::= • For details, call 408-438-8111. Or visit our 

Microsoft• 
SCAM plug-n-play compatibility for easy integration into Windows95 Internet home page at http://www.seagate.com. 
a multiple SCSI peripheral environment. The HAWK And see how HAWK 2XL disc drives can make all your 
2XL's embedded servo eliminates thermal calibration, upgrade puzzles fall into place. 

Model Coeocil): In terface TronslerRole RPM Avg. Seek 
HAWK 2XL ST32151 2.147 GB SCSl-3, 8116 bit up lo 20 MB/sec 5411 9/10.5 

HAWK 2XL ST31051 1.050 GB SCSl·3, 8116 bi! up to 20 MB/sec 5411 9/10.5 

HAWK 2XL ST3215S 2.147 GB Ultra SCSI 8/16 bit up to 40 MB/sec 5411 9/10.S 

HAWK 2XL ST31055 1.050 GB Ultra SCSI 8/16 bit up to 40 MB/ sec 5411 9/10.5 

c5S5> Seagate 

THE DATA TECHNOLOGY COMPANY 

Seagate ;md the Seaga te logo ;i re regis tered trademarks and Hawk is a trademark of Seagate TL'Chnologr. Inc. Microsoft, \Vindows, NT and the Windows logo .ire rcgislcred trademarks of Microsoft Corpor.1tion. /f.) 1996 Seagate Tl'Chnology, Inc. 

Circle 89 on Inquiry Card. 

http:http://www.seagate.com
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CHOICE ™CHOICE TM-

PC Computing rates SAG, "one of the top direct 
vendors in the US." January 1996. 

POWER SYSTEM 
FOR CAD, GRA PHI CS, 
AND SERVER APPLI CATIONS 
256 BIT BUS 
2MB CACHE EXPANDABLE TO SMB 

I DEC 300MHZ ALPHA CPU USING 2164 CHIP 
TECHNOLOGY 

64M8 RAM EXPANDABLE TO 1GB 

4x CD·ROM 
ELSA 4MB VIDEO CARD 

4GB 7200 RPM SCSI WIOE DRIVE 
SLOTS: (3) PC I. 12) PCI ISA. (I I SHAREO 
TOWER 300 WAIT 

1. 

DUAL 150 MHZ SMP 
1 INTEL PENTIUM® 166 MHz 
PROCESSOR 

512K CACHE 
I 6MB RAM EXPANDABLE TO 512M8 

3 Two GB BMS HARO DRIVES 

RA ID 5 CONTROLLER 

SLOTS: (3) PC I: (5) EISA 
12 BAY TOWER, 8 REMOVABLE, ANO 
Hor SWAPPABLE 

TWO 300 WATT REDUNDANT POWER 
SUPPLIES 

KEYBOARD ANO 1 .44 FLOPPY 

DUA L 166 AVAILABLE 

STO RAG E AN D RAID 5 

968 SCSI 11820 

468 SCSI PMS 1890 

268 IDE 1350 

RAID 5 16G8 17700 

RAID S 28G8 ' 11103 

RAID 5 52G8 122000 

SAG ELECTRONICS ' 451 ANDOVER STREET• NORTH AN DOVER. MA 01845 • 506·682·0055 

FAX 508·689·0180 

HOURS: 8:30AM·8 :00PM. MONDAY·FRIDAY WE SERVE YO UR E NTI RE LAN NEEDS , 
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February 20, 1996 February 20, 1996 
SAG STF 166 Penti um SAG STF 150 Pen tium 

"SAG is the clear leader in our 
price/pe1formance scale. Both 
systems were top notch pe1form
ers turning in the best Wins/one 
96, Graphics Winmark 96 and 
Disk Winmark. Both are loaded 
with powe1ji.tl components'.' 
PCMaga:im• 

AUGUST 1995 

·El\JTE 

BEST OVERALL 

INTERNET SERVER 

BYTE/NSTL REPORT 

In ternet Server SFT Alpha 

"This system takes 
top honors based 
on its petformance , 
expandability, and 
low price rag:' 
BYTE 

l20MHz Pentium STC 120 

"SAG is the clear choice 
for power users. lnfact, 
SAG 120Mhz Pentium 
finished with higher 
overall pe1formance 
ratings than other 
I33Mh z systems'.' 
BYTE 

HighQuality Custom-Configured 
Systems At OffThe-Shelf Prices 
Do you want a custom system?-Unt il SAG, that meant 

high-priced VARs and other cost ly consultant s. 

Do you want to save some money?-Unti l SAG, your on ly 

options were pre-configured systems and their many limitations. 

Prec ision- Engi neered Power Systems- Now you can have 

custom quality without compromise. All SAG fi le servers are 

preci sion-bui lt and packed with fea tu res. We offer multip le 

process ing, disk mirror ing, RAID 5 fa ul t to lerance and more 

storage capacity at prices far below the ind ustry standard. 

For affordab le disk arrays , tape backup solutions and RAID 5 

technology, SAG Electronics is the acknowledged "High-End 

Solutions Company." 


MORE SERVER POWER , FOR LESS 

Circle 102 on Inquiry Card. 
AT&T o n-s ite and 4 yea r ex tend ed wa rranti es arc 
ava il abl e. Lease opt ion s avai lable . Re turns ma y be 
subject to res tocking fee. RMA# mu st be acq uired . 
Some de vices have not been approved by the Federal 
Communications Commiss ion. TI1cse dev ices arc not, 
and may not be. offered for sale or lease. or sold or 
leased until the approval of the FCC has been obtained. 

WEB ADDRESS 
HTTP://SAGELEC.COM 

DUAL PRO 
200MHZSMP 
PRO 150 8c 180 AVAILABLE 
BUJLT·IN EXPANDABILITY WITH 
SMP NATOMA CHIPSET 

1 INTEL PENTIUM PRO 200® PROCESSOR 

32MB OF EOO RAM EXPANDABLE TO 1GB 

Imagine 128 Serles II 128 Bit "30 " 
4M VRAM Vi deo 
SLOTS: 14) PCI. (4) ISA 
2940 uw 
2. 1 GB Ult ra SCSI Wide HD 

6X CD·ROM 
KEYBOARD, FLOPPY, 
MOUSE 

TOWER CASE 300 WATI . 

$4433 •
ALPHA 300 

GRAPHICS ULTRA 
STATION 166MHz 
IMAGINE 128, FASTEST GRAPHICS, DRIVE, AND 
MOTHERBOARD 
DUAL SMP MOTHERBOARD 
166MHZ PENTIUM® PROCESSOR 

512K PIPELINE SRAM • 

TRITON II CHIPSET ' · 


16MBEOORAM T0512MB ' ', ,' . · 

SLOTS: 14) PCI. 141 ISA 

6X CD·ROM I MOUSE I FLOPPY 
Imagine 128 Serles II 128 BU 
"3 0 " 4 MB VR AM Video 
2940 uw 
2.1G B Ultra SCSI Wi de HD 
AWE SOUND, 28.8 MODEM 

TOWER CASE 300 WATI 

$3570 
RAID 5 SERVER 

QUAD 150MHZ 
SUPPORTS PENTIUM© 90• I 00• 120• I 50• 1 BO 
PROCESSORS 

TRUE 128 BIT MEMORY Bus ZERO WAIT STATE 
INTERLEAVED 256 BIT BUS 

64 BIT CPU BUS OPERATES AT 60MHZ WITH 
TRANSFER RATE OF 480MB/SEC 

2 INTEL PENTIUM® I SOMHZ PROCESSORS 
EXPANDABLE TO 4 

512K CACHE ON EACH CPU MODULE 

32MB OF MEMORY 
EXPANDABLE TO I. 7GB ECC 

SLOTS: 171 PCI. 14) EISA, 111 ISA 
4GB 7200 RPM SCSI WIOE REMOVABLE DRIVE 
6X CD·ROM 
KEYBOARD, FLOPPY, MS MOUSE 

12 BAY TOWER 400 WAIT REDUNDANT POWER 

http:HTTP://SAGELEC.COM
http:powe1ji.tl


HowWe Tested 

W

e tested the performance of the 
16 removable-media drives 
with NSTL's lnterMark bench
marks. The tests measure the 

drives' throughput, CPU utilization, and 
sequential and random read/write capabil
ities. To round out the evaluation, our prod
uct testers check the drives for ease of use 

... · and features. 
We ranked the 5X-inch optical drives 

in three categories: best overall , best high 
performance, and best low cost. The best
overall selection is based on a formula of 
performance scores (70 percent), as well as 
ease of use (20 percent) and features (10 
percent) ratings. The best high-perfor
mance drive has the highest performance 
numbers, without any consideration for 
usability or features. The best low-cost 
drive incorporates the best-overall formu
la of performance, usability, and features 
scores, but there's a $2300 price cutoff. 

TEST METHODOLOGY 
To test the optical drives, we used an 
Adaptec AHA2940W PCI SCSI adapter 
to attach the drives to a Windows 95-based 
workstation with an S.A.G. 133-MHz Pen

tium CPU, 32 MB of RAM, a SCSI-based 
2-GB hard drive, and a SCSI-based CD
ROM drive. Six of the drives came bundled 
with a SCSI adapter. We tested these drives 
with both the standard Adaptec adapter 
and the one that shipped with the product. 
For our evaluation, however, we used just 
the test scores obtained using the standard 
adapter. 

We connected the optical drives exter
nally to the system via a SCSI adapter. The 
system's hard drive and CD-ROM also 
connected internally to the same SCSI 
adapter. Windows 95 recognized the SCSI 
hard drive, external optical drive, and the 
CD-ROM, assigning drive letters at boot 
time; the OS noted the external optical 
drive as a removable-media device in the 
"My Computer" li sting. 

Testers fonnatted the optical drives with 
one large partition before starting perfor
mance testing. Nine of the drives arrived 
with a software utility to format the media 
and create partitions. In these cases, we 
used the vendor-supplied software to for
mat and create partitions on the media. 
We used Windows 95 to format all those 
drives that did not come with any soft
ware tools. 

EASE OF USE 
AND FEATURES 
To evaluate ease of use, we made sure that 
the vendor-supplied documentation had clear 
installation procedures, intricate hardware 
specifications, and a well-organized table 
of contents and index to guide the reader 
through the manual. Testers also checked 
to see if status indicators and buttons were 
easily recognizable and considered how easy 
it was to set up and configure the units. The 
features scores reflect the range of support
ed software and hardware platforms, relia
bility specifications, SCSI drive controller 
specifications, and other options. 

Contributors 

Chandrika Mysore, Project Manager!NSTL 

John McDonough, Technical Editor/NSTL 

Susan Colwell, Technical Edit01!BYTE 

The Lab Report is an ongoing collaborative project 
between BYTE magazine and National Software 
Testing Laboratories (NSTL). BYTE magazine and 
NSTL are both operating units ofThe McGraw-Hill 
Companies, Inc. Contact the NSTL staff on the 
Internet at editors@nstl.com or by phone at (610) 
941-9600. Contact BYTE on the Internet or B!X at 

editors@bix.com or at (603) 924-2624. 

HONORABLE MENTIONS 

Panasonic's PD/CD-ROM LF-lOOOAB drive wears 

two hats: It can read and write to a 650-MB rewritable optical 

disk, and it can also read 
common quad-speed 

CD-ROMs-all in the 

same tray. For PD 

mode, you insert a 
cartridge into the 

tray; for CDs, you remove 

the PD cartridge and 

simply drop a CD into the 
tray. Supported CD 

formats include Kodak 

Photo CD, Video CD, CD-DA, and CD-I FMV. This is the only drive 
we tested that supports standard CDs as well as a phase-change 
cartridge. Phase-change cartridges are nonmagnetic media that 

offer reliable long-term storage. 

Pinnacle Micro's Apex 
4.GGB optical drive uses a 
tiny LCD to deliver drive-status 
information, while the other drives 
use plain-old blinking-light 
indicators. The LCD reports the 
drive's data transfer rate, read 
verify, capacity of the media contained in the drive, and 
termination. In the future, Pinnacle Micro will add diagnostics 
information, such as whether the drive is running too hot, as well 
as what type of media is in the device when the drive supports 
other types of media (e.g., WORM cartridges). 

Talk about portability. We 

already mentioned that !omega's Zip 

3~-inch removable cartridges can slip 

into a shirt pocket, but the drive unit 

itself is so compact lat less than 1 

pound) that you can stuff it into your 

suitcase and take it on the road. 
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5!4-inch Removable-Media Drives 

MICRO DESIGN OLYMPUS IMAGE PANASONIC PANASONIC 
LIBERTY MAXOPllX INTERNATIONAL, INC. SYSTEMS, INC. COMMUNICATIONS COMMUNICATIONS PINNACLE ~ 
SYSTEMS, INC. CORP. SCSI EXPRESS MOS540E/ &SYSTEMS CO. &SYSTEMS CO. MICRO, INC. 
115MOl.3 14-2600 1300MXE POWERMO 2600 LF-7300A PO/CD-ROM LF-lOODAB APEX2.6GB 

Test-configuration price $1999 $2525 $2995 
Pertormance score 4.72 6.78 4.60 
Usability score 7.38 7.08 7.38 
Features score 3.23 3.27 4.21 

MEDIA CHARACTERISTICS 
3:!-inch cartridge design 0 0 0 0 0 0 0 
5Y.-inch cartridge design •(not 

ISO-compatible) 
Storage capacity (GB) 1.3 2.6 1.3 2.6 1.5 650MB 2.6 
1024-byte/sector cartridge available 0.•,. .•,. .•,. ., •. • 	 ., •.Defect management scheme 1 /scheme 2 0/0 010 

Number of usable cartridge sides 2 2 2 2 2 1 

Continuous servo tracking/format method Continuous spiral 


groove/zoned GAV 
Sampled servo tracking/format method 0 0 0 0 0 Continuous spiral 0 

groove/zoned GAV 
Constant Angular Velocity rotational mode 0 0 0 
Constant Linear Velocity rotational mode 0 0 0 0 
Media manufacturer(s) used Maxoptix Maxoptix Sony Various ISO Panasonic 3M, Panasonic, MCC, Sony, 

media Plasmon 	 Hitachi, DOT, 
3M, Maxell 

DRIVE-PERFORMANCE SPECIFICATIONS 
Average seek time (ms) 19 39 23.5 <26 45 165 17 
Average access time (ms) 39 49 36 33.3 57.5 165 17 
Asynchronous burst-transfer rate (MBps) 2 4 3 3 3.3 3.3 6 
Synchronous burst-transfer rate (MBps) 4 5 5 5 5 5 10 
Maximum sustained read/write transfer 2/1 4.6/1.6 1.6/0.8 4.6/1.9 1.56/1.56 1.14/1.14 4.4/4.3 

rate (MBps) 

Rotational speed (rpm) 3000 3000 2400 3600 2400 2026 3755 

Rotational delay (average latency)(ms) 10 2 12.5 8.3 12.5 14.8 4.17 

Multiple interteaved use and sparedata bands N/A N/A 0 NIA 


RELIABILITY SPECIFICATIONS 
Read-after-write verification 
Automatic bad-sector reallocation on read 0 0 
Automatic bad-sector reallocation on write 
Drive MTBF (hours) 100,000 100,000 80,000 100,000 80,000 150,000 
Drive design life (years) 5 5 5 12 15 17 
Cartridge archival (with recorded data) (years) 30 50 30 30 15 30 

SCSI DRIVE-CONTROLLER SPECIFICATIONS 
Conforms to SCSI common command set 
Uses vendor-unique SCSI commands 0 0 0 0 0 0 
SCSI disconnecVarbitrate/reconnect support 0 
Asynchronous data transfer protocol support 
Synchronous data transfer protocol support 
Maximum asynchronous transfer rate (MBps) 2.2 4 3 3 3.3 3.3 
Maximum synchronous transfer rate (MBps) 4 5 5 5 5 
SCSl-2 compatible 

• ••
0 •• • 0 

0 • • •• • • •650MB 750 MB per side 650MB 2.2GB 
8 • Varies 
0 •
0 •• 0

• • 0 • 

SUBSYSTEM CHARACTERISTICS 
External drive subsystem available 
Internally mounted drive subsystem available 0 •
Partition editor provided N/A 
Selective partition activation/deactivation N/A 
Selective write-protect of partitions 

• 
•• 

N/A •
Cartridge initialization/format utility N/A 
Maximum DOS-partition size on media 1.3GB 2.6GB 
Maximum number of partitions 10 N/A 
Caching software included N/A •
Diagnostic software included 0 N/A 

Write-once file -system capability 0 N/A 

Write-once historical file management/retrieval 0 N/A 


PHYSICAL CHARACTERISTICS 
Dimensions (height x width x depth) 1.875 x 6.75 x 9 1.6 x 5.7 x 8 
(inches) 

Weight (pounds) 4 9 
lntertace SCSl-1 SCSl-2 
FCC class rating B A 

Drive manufacturer/model number Maxoplix Maxoptix 
T4-1300 5000091 

SALES AND SUPPORT 
Length of warranty (months) 12 12 
Phone (408) 983-1127 (510) 353-9700 
Toll-free phone N/A (800) 848-3092 
On-line address http://www http1/www 

.libertyinc.com/ .maxoptix.com 

Inquiry number 	 1127 1128 

~ = BYTE Best. •= yes; O = no; NIA= not applicable. 
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5.5 x 7.75 x 13.9 

6 
SCSl-2 
A&B 

Hewlett-Packard 
C1716T 

12 
(407) 677-8333 
(800) 228-0891 
http://www 
.microdes.com 

1129 

4.7 x 6.6 x 10.8 

8 
SCSl-2 
B 

Olympus 
MOS540E 

24 
(516) 844-5000 
(800) 347-4027 
OlympusMO@ 
aol.com 

1131 

2 x 8 x 12 

8.8 
SCSl-2 
A 

Matsushita 
LF-7300A 

12 
(201) 348-7000 
(800) 742-8086 
http:/www 
.panasonic.com 

1132 

2.25 x 6.12 x 12.5 1.62 x 5.75 x 
8.32 

5.5 5.6 
SCSl-2 SCSl-2 
B A; submitted 

forB 
Panasonic Apex 
LF-1 000AB OHD-4600 

12 12 
(201) 348-7000 (714) 789-3300 
(800) 742-8086 (800) 553-7070 
http:/www http://www 
.panasonic.com .pinnaclemicro 

.com 
1142 1133 

http:/www
http://www
http://www
http:1.14/1.14
http:1.56/1.56
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31:!-inch Removable-Media Drives 

SONY SONY OLYMPUS IMAGE 
PINNACLE PLASMON PLASMON ELECTRONICS, ELECTRON ICS, SYSTEMS, INC. SY QUEST 
MICRO , INC. DATA , INC. DATA , INC. INC . INC . IO MEGA CORP. IOMEGA CORP. IDMEGA CORP. MOS321E I TECHNOLOGY 
SIERRA l.JGB RF6920E RF7030E CMD·R531 CMD ·R5 44 JAZ ZIP /Z! OOP ZIP/Z!OOS POWERMO 230 EZ135 

$1495 
4.48 
7.62 
4.31 

$2275 
4.42 
6.49 
3.55 

$3100 
4.78 
7.08 
3.25 

$2695 
6. 16 
6.37 
3.91 

$2995 
6.34 
6.37 
3.91 

$599 
5.44 
6.43 
3.41 

$199.95 
5.55 
5.12 
3.51 

$199.95 
2.50 
5.24 
3.52 

$589 
5.43 
8.45 
3.03 

$250 
5.46 
7.20 
2.91 

0 

• 
0

• 
0 
0 

0

• 
0

• • 
0 

•
0 

•
0 

• 
0 

•
0 

1.3

••I• 
1- 
• 
0 

0 
0 
MCC, Sony, 
Hitachi, DOT, 
3M, Maxell 

1.3

••I• 
2

• 
• 
0 
0 
Plasmon, 3M, 
Verbatim, 
Phi ll ips, Sony 

1.5

• 
0 10 
2

• 
0 

0 
0 
Plasmon, 
Panasonic 

1.3 

••I• 
2

• 
0 

•
0 
Sony 

2.6

••I• 
2 

• 
0 

•
0 
Sony 

1 
NIA 
NINNIA 
1 
N/A 

N/A 

N/A 
NIA 
Iomega 

100 MB 
NIA 
NINNIA 
N/A 
N/A 

NIA 

NIA 
NIA 
Fuji 

100MB 
NIA 
NINNIA 
NIA 
NIA 

NIA 

NIA 
NIA 
Fuji 

230MB 
NIA 

•I• 
1

• 
0 

•
0 
Various ISO 
media 

135 MB 
NIA .,. 
1 
Embedded 
servo 
Embedded 
servo 

•
0 
Seagate, 
Akashic 

19 
28 
5 
10 
1.42/1 .36 

29 
37.5 
3 
5 
2.312.3 

45 
57.5 
8.3 
5 
1.5611.56 

39 
47 
3 
5 
2.4/1.2 

25 
33 
3 
5 
4/2 

10 
1.2 
4 
10 
6.716.7 

29 
29 
4 
NIA 
NINNIA 

29 
29 
4 
NIA 
NINNIA 

<26 
32.7 
3.3 
5 
1.61550 MBps 

13.5 
13 
4 
2.4 
2/1.9 

1800 to 3600 
4.32 
NIA 

3500 
8.5 

2400 
12.5 

• 
3600 
8.33 
NIA 

3600 
8 
NIA 

5304 
5.6

• 
2941 
10.2 
1.6MB 

2941 
10.2 
1.6 MB 

4500 
6.7 

• 
3600 
8.3

• 
•••
40,000 
4.5 
30 

•••
180,000 
5+ 
15 

••• 
80,000 
5+ 
15 

•••
100,000 
20 
100 

•••
100,000 
20 
100 

•••
250,000 
5 
10 

•••
100,000 
5 
10 

•••
100,000 
5 
10 

•
0 

•
50,000 
6 
30 

• 
0 
0 
100,000 
5 
30 

0• 	
0
• 

0 
0 

0 0 	 0• • 	
0 

5 3 3.3 3 3 4 4 4 3 	 0 
10 	 5 5 5 5 NIA NIA 5 0 


0 


• •• •• •• •• •• 0
• 	 •

0 

••
N/A N/A 0 NIA NIA 
NIA NIA NIA N/A NIA 
N/A NIA N/A 0 
NIA NIA 

587MB NIA NIA N/A N/A 1GB 100 MB 100MB 217 MB 135 MB 
Vari es NIA NIA NIA NIA 1 1 1 Varies Unlimited 

N/A NIA 0 0 0 0 0 
NIA NIA 
NIA NIA N/A 0 
NIA NIA NIA NIA NIA 0 0 

1.62 x 5.75 x 3 x 9.5 x 12.7 3 x 9.5 x 12.7 2.7 x 9.7 x 10.7 2.7 x 9.7 x 10,7 5.33 x 1.5 x 8 1.47 x 5.35 x 1.47 x 5.35 x 5.5 x 3.5 x 8.2 	 1.8 x 4.5 x 8.1 
8.32 	 7.10 7.10 
7.4 8.6 8.6 11 .4 11.4 2 1.05 1.05 5.6 	 2 
SCSl-2 SCSl-2 SCSl-2 SCSl-1 SCSl-1 SCSl-2 Parallel SCSl-1 SCSl 2 Parallel 
A; submitted A A B B B B B B B 
forB 
Sierra IBM 0632-CHA Panasonic Sony Sony Iomega 1O134 Iomega Z100P Iomega Z1 OOS Olympus Syquest 
OHD-1300 LF·7394 CMO-R544CMO-R544 	 MOS321 E 

12 12 12 12 12 12 12 12 24 24 
(714) 789-3300 
(800) 553-7070 
http:l/www 
.pinnaclemicro 

(408) 474-01 00 
(800) 445-9400 
marketing@ 
plasmonca.com 

(408) 474-0100 
(800) 445-9400 
marketing@ 
plasmonca 

(408) 432-0190 
(800) 352-7669 
http://www.sel 
.sony.com/ 

(408) 432-0190 
(800) 352-7669 
http://www.sel.sony 
.com/SEUccpg 

(801) 778-1000 
(800) 697-8833 
http://www 
.iomega.com 

(801) 778-1000 
(800) 697-8833 
http://www 
.iomega.com 

(801) 778-1000 
(800) 697-8833 
OlympusMO@ 
.iomega.com 

(516) 844-5000 
(800) 347-4027 
http11www 
aol.com 

(51 0) 226-4000 
(800) 295-2278 
http:l/www 
.syquest.com 

.com .com SEUccpg 
1134 1135 1136 1137 1138 1139 11 40 1141 1130 11 43 
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.JERRY POURNELLE 

Of Cables and Cards 

T he Diamond Flower, Inc. (DFI) dual-Pen

tium Doubleshot 133 is the quietest ma
chine at Chaos Manor. It's not the fastest. That 
honor belongs to the Intergraph TDZ-400, a 
dual-Pentium Pro 150, which also boasts 128 
MB of main memory and 12 MB of video mem
ory . The TDZ-400 is a blooming wonder-it 
won BYTE's Comdex Best of Show Award for 
hardware. I'll have more about it another time 
when computer artist David Em and others who 
use high-end systems have finished testing it. 

The TDZ-400 is at the high end of the spec
trum of machines I write about. The Doubleshot 
133 has the most bang for the buck of any sys
tem here; it's really a little jewel. It now runs 
OS/2 SMP 2.1 l. Soon, through the miracles of 
System Commander and Partition Magic, it will 
also boot up Windows NT. Both OSes, like Unix 
and NetWare, recognize the dual processors. 

The Doubleshot 133 arrived just too late to 
be in competition for the Chaos Manor User' s 
Choice A wards. Despite being extremely well 
packaged in "whoopee cushions," it wouldn ' t 
boot ; there weren't even power-on self test 
(POST) code beeps to indicate an e1TOr. I called 
DFI, and we went through the usu al trou
bleshooting exercises like reseating boards and 
checking the power supply. Since it was work
ing when it left DFI, the inference was transit 
damage, but there was nothing obvious. DFI 
was concerned enough to send a technician with 
a replacement. The replacement worked per
fectly, so we turned our attention to the original 
machine, going through the usual checkups, in
cluding swapping the memory chips around. 

Then we reseated the Pentium chips. VoiJa! 
Either the DFI shipping department had packed 
the tower-configuration system upside down, 
or the shipping company hadn't obeyed the This 
Side Up markings. Each Pentium chip had its 
own chip fan, and the weight was enough to un
seat the chips despite the lever-lock of the zero
insertion-force (ZIF) chip socket. The result of 
this experience is that DFI has changed from 
chip-mounted fans to a fan that clips on the sock
et, so you won't have that problem. 

Once past that, the Doubleshot 133 worked 
splendidly. I networked it into the system us
ing IBM OS/2 LAN Server, and that worked. 

ILLUSTRATIONS: PAUL FISCH © 1996 

More when I get a PCI-bus 
network card that has both 
OS/2 and NT drivers. Then 
I'll expand the hard drive 
space. The Doubleshot 133 
comes with a Western Dig
ital Caviar 1.5-GB hard 
drive, and the unique case 
arrangement makes it easy 
to install a second drive. As 
usual in modern sys tems, 
there are two IDE outlets on 
the motherboard; each can 
support two devices. At the 
moment , we have the 
Caviar hard drive and a six
speed CD-ROM drive, so 
the BIOS wi ll support two 
more IDE hard drives. 

Everything about thi s 
system says quality . Start with DFI's unusual 
and rugged tower case. There' s a spacious main 
bay in which you can mount peripherals like 
the CD-ROM drive or full-height 4-GB hard 
drives . Above the main bay is a small separate 
compaitment that will hold one half-height flop
py dri ve and two Caviar hard drives. Thjs is a 
very space-economical arrangement, but I have 
two quibbles. First, if you want to remove the 
memory, you must unplug the drive cables from 
the motherboard. Second, the Pentium chips are 
placed so that it's impossible to use more than 
one full-length ISA board. PCI boards can be 
as long as you like, but two of your ISA boards 
must be short. These are minor difficulties, and 
you wouldn ' t have either with a DFI single-pro
cessor system. 

The power supply is made in Taiwan by DFI. 
The system runs cool, and despite all the fans is 
extremely quiet. Even with the cover off, it's 
literally so quiet you don't know it 's on. 

Most DFI dual-processor systems ship with 
NT. That system is called the Landmarq Pl33 
VPM Doubleshot. The company sent another 
Caviar hard drive with NT installed, and it was 
simple to substitute it for the Caviar with OS/2. 
Once I test NT, we will expand the disk space, 
install the latest version of OS/2 LAN Server, 
and use the Doubleshot 133 as the Chaos Manor 

"I've just spent 
two days 
experimenting 
with PC Cards and 
portables; I hadn't 
intended to... " 

MAY 1996 BYTE 153 



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! 

Call NOW for information 
and FREE color catalog 

1-800-394-4122 
VISA & MasterCard accepted 


Same day shipment! 


Designed, CAUFORNIA 
Manufactured, PC PRODUCTS 
Guaranteed by : 

408-638-9460 
205 Apollo Way - Hollister, CA 95023 

Circle 222 on Inquiry Card (RESELLERS: 223). 

network server. OS/2 is an extremely reli
able OS for critical networking missions, 
and the IBM network-server software is 
reliable and well designed . It networks 
well with Windows and Windows 95. Net
work service is a good test of a system's 
endurance. 

DFI didn ' t design this as a server, in 
that it has no RAID hardware. Of course, 
NT supports RAID in software, but this 
model is intended to be a cost-effective, 
high-pe1formance business system for run
ning financial programs , such as pro
grammed trading con
trollers that need stalling it on RacingCow. 
dual-processor power, or a That didn' t work either: the 
fast CAD or other high-end system found the board, but 
graphics workstation. I also the board found no devices. 

It ' s odd, because we ' ve have physics and business
modeling programs that never had problems with 

QLogic boards before. need the extra computing 
power of dual Pentiums. Alex came over after 

Just now I'm using Win Eric left. He looked at the 
95, but sometime this year cable used on both systems, 
I'll switch to NT, mostly. 
Not entirely, because NT won ' t run Win 
95-specific games; on the other hand, NT 
doesn't have the annoying "hesitations" 
Win 95 has on even the fastest systems. I 
hate it when I'm typing and the system 
suddenly won't respond for half a second. 
When I change, the Doubleshot 133 with 
NT may become my main writing ma
chine. If quiet, cost-effective high pe1for
mance is what you need, look at the DFI 
line. Recommended. 

I didn't have the space for all the User' s 
Choice Awards last issue. A User's Choice 
A ward goes to PhoneDisc PowerFinder 
'95 . Five CD-ROMs include just about 
every listed phone number in the U.S. Sim
ple to install. Search by name or town or 
address. Blazingly fast. It's one of the most 
useful programs I have. 

The second belated User ' s Choice 
Award goes to Drag and File, a file man
ager utility for Windows and Win 95 that 
really works . You can call up a little float
ing toolbar th at stays on your desk with 
buttons for all drives, including networked 
drives. The display is better than Explorer. 
When you drag and drop files, you can 
specify copy or move, overwrite warning 
or not. You can specify later files only , 
useful for updating your laptop for a trip; 
and you can do operations to several disk 
drives at once. It works the way File Man
ager ought to. Recommended. 

Sometimes you learn the hard way. Eric Po
birs, the new Chaos Manor intern, got the 
job of installing SCSI devices in either Su
perCow, the ISA Gateway 2000 486DX2 

running Windows for Workgroups 
(W4WG), or RacingCow, the Gateway 
P5-133. RacingCow has both PCI and ISA 
slots , but all the ISA slots are filled. 

First, he tried to install an Adaptec ISA 
SCSI board for a Syquest EZ135 remov
able-cartridge hard drive on SuperCow. 
Adaptec SCSI boards always work, so in
stallation should have been simple; but it 
didn ' t work. I was busy working on Star
swarm, my new novel (later this year from 
Tor), so I didn' t see what he'd done. Mean
while , Eric found our QLogic PCI-bus 

SCSI board and tried in

a SCSI-2 cable with dozens 
of tiny pins . Two were bent, and they 
couldn' t be straightened. The remedy was 
simple: tie a knot in it and throw it in the 
trash. Next day I told Eric: "There was 
nothing wrong with the boards. Nine times 
out of 10 with SCSI, the problem is a ca
ble, and a Granite Digital SCSIVue Gold 
Diagnostic Cable will solve all problems." 

With a good cable, the system could see 
the SCSI devices . Alas , the CD-ROM 
drive that runs off the Sound Blaster card 
in SuperCow stopped working, and I was 
due to go to the beach house. SuperCow 
goes with me, and, yes, I understand about 
portables and I don ' t want to talk about it. 
We removed the SCSI card. Still no CD
ROM. I took the CD-ROM drive out of 
SuperCow. It looked all right. 

About then, Larry Niven came over for 
a hike. LaITy doesn't like waiting while I 
work on computers. More to the point, our 
dog knows that when Larry is here in hik
ing shoes, it's time to go to the hills, and 
there's no living with him. 

"Just trying to get this CD-ROM drive 
working," I said. "Nine times out of 10 
it's the cable ... " 

"So you' re trying everything else first? " 
Niven asked . 

I cursed, and went to the cable room to 
find a new flat internal CD-ROM drive 
cable. Connected it up. Watched the CD
ROM drive work. Walked the dog. 

We still have problems. On RacingCow, 
the QLogic PCI SCSI board with the Gran
ite Digital cable found the devices, but the 
Syquest EZ135 didn't work. While I got on 
the Internet through EarthLink Total Ac
cess and searched for new Syquest drivers, 



Eric tried installing the Windows 3.11 driv
ers on the Win 95 machine. There was a 
warning that you shouldn't do that; it 's 
right on. Not only doesn ' t it work, but it 
left a toolbar that appeared at start-up and 
couldn't be removed. 

Searching for files with the name 
"Syquest" did no good. Eventually I 
searched for all files with "qu" in them 
and found that LOAD=WSQUTIL.EXE 
had been inserted in the win.ini file. Re
marking it out stopped the loading of the 
Syquest utility. I tell you this not because 
Syquest didn't warn us about installing 
the Windows 3.11 version in Win 95, but 
because I had forgotten that Win 95 has 
a win.ini file that you can manually edit. 

We downloaded the new Syquest driv
ers, and lo! , the drive worked fine . Alas, 
the PCI SCSI board interferes with the 
ISA sound board. If they were both PCI
bus boards, the PCI system logic would 
detect the problem and software-recon
figure one of the boards to resolve the 
problem. If they were both ISA-bus boards, 
Win 95 might see the conflict. If this were 
NT, we'd be required to find and set the in
terrupt request (IRQ), port addresses, and 
DMA channels for each board ourselves; 

no Plug and Play (PnP) for a while. 
If you go into the BIOS and te!J the sys

tem which IRQ numbers are assigned to 
ISA, PnP usually works; but it won ' t in 
this case, because all the IRQs from 0 to 15 
are in use. If we want to add a SCSI card
and we do-until there ' s new engineer
ing to integrate some peripherals, we must 
disconnect some other device. 

There are two possibilities: remove the 
internal modem and use an external mo
dem on a serial port or disable one of the 
serial ports. The Gateway PS-133 has a 
PS/2 mouse. (That's a bit like a bus mouse, 
but with a different connector, and unlike 
the bus mouse, it is fixed at IRQ 12.) Any
way, I could spare a seri al port to free up 
an IRQ for the QLogic SCSI board to run 
the Pioneer DRM-604X six-pack CD
ROM player, a scanner, an optical drive, or 
the Syquest EZl 35. 

When IBM added hard drives to the PC, 
they set the stage for what later became 
IDE. But IDE supports only two devices 
per IRQ. SCSI costs more, but you get 
seven devices per IRQ ( 15 with Fast-and
Wide SCSI), and it 's faster than IDE. Since 
we're stuck with only l 6 IRQs, it' s pretty 
clear that complex systems with lots of 

peripherals will need SCSI. 
We put the Syquest EZ135-it's very 

fast for a removable-cartridge hard drive; 
more when we've used it more-on the 
AST Bravo running Windows 3.11. It 
works fine there, provided that we have a 
good SCSI cable. The moral of this story is 
simple: when you do a SCSI installation, 
keep a Granite Digital SCSIVue Gold Di
agnostic Cable around-and use it. 

The niftiest new program I've seen recently is 
ASAP WordPower from Software Pub
lishing, the people who brought you Har
vard Graphics. Incidentally , if you won
der whatever happened to Stanford 
Graphics, Software Publishing bought that 
company and incorporated their best fea
tures into Harvard ChartXL; a smart move. 

ASAP WordPower is not just "yet an
other" presentation creation program. The 
difference is, with ASAP you can get on a 
plane in Los Angeles with the uninstalled 
program and a laptop, and by the time you 
reach Washington , D.C. , have created a 
professional-looking briefing. 

Software Publishing's Maurice Hamoy 
brought this over to Chaos Manor a few 
weeks ago. I was impressed by the demon-
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stration. Later, I was faced with a sudden 
need to create a complex briefing. I found 
ASAP WordPower in the pile of new stuff 
and handed it to Eric. "I remember this 
was pretty nifty," I said. "See what you 
can make of it." 

He sat down at SuperCow while I got to 
work on my novel. I heard mutterings . 
Then, about 10 minutes later: "Now I get 
it." Half an hour later, he had created a 
complicated presentation on how to skin a 
cat. It included methods, philosophical im
plications, the impact of cat-skinning ex-

styles and templates in a 
vancement-and despite 
perience on career ad

flash, so it's easy to exper
the silliness of the subject, iment. There are print op
it was a good-looking pre tions, including making 
sentation. handout sets. All this is so 

ASAP WordPower of easy that you ' 11 have to 
fers a wide variety of pre play with the program to 
sentation formats , such as appreciate how it changes 
Pro & Con , Pyramid, the way you think about 
Agenda , standard bullet presentations. If you make 
chart, and Flow Table. There are many presentations, you need ASAP Word
style choices-choose a style, and all the Power. Highly recommended. 
charts will look that way. You can change 

I've just spent two days experimenting with 
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PC Cards (nee PCMCIA cards) and porta
bles . Actually, I was trying to get Space
Calf, the Gateway 2000 Liberty subnote
book, working again. One feature of the 
Liberty is a removable hard drive, which 
isn ' t as good an idea as it sounds. When 
carrying SpaceCalf-the name comes 
from the wallpaper of a cow on the 
moon-I've more than once activated the 
catch that holds the hard drive in place. 
This can corrupt files . 

Also, I used to keep two PC Cards in 
place, a Xircom Pe1formance Series Cred
itCard Ethernet Adapter Ups and a Mega
hertz 28.8 PC Card Data/Fax Modem with 
XJack . That's a mistake: the two cards 
generate heat, and I don ' t use the Ethernet 
card on the road. For a year there was no 
problem, but recently I added 16 MB of 
memory-it's very easy to do with the 
Liberty. 

I don't know if the memory plus two 
cards caused a heat problem, or if the hard 
drive got slightly displaced despite the 
duct tape over the catch, but suddenly 
S paceCalf wouldn't network. If I tried to 
access a networked disk through File Man
ager, the computer would reboot. 

The network was working in DOS. If I 
booted up and ran C:\windows\net start, I 
could do the command NET VIEW, log on, 
and send files . I couldn' t add new connec
tions, but I could send to those previously 
mapped in W4WG. I sent everything over 
the network to an optical disk, rebooted, and 
reformatted the portable ' s hard disk. 

Even then it was flaky, so I used FDISK 
to completely remove the disk partition 
and started over. That did it. It took a few 
minutes to reinstall W4WG and then all 
the special software-power management, 
screen resolutions, PC Card configuration, 
the SpaceCalf wallpaper-but once that 
was done, it worked like a charm. 

At this point, I must have taken leave 
of my senses . I have a dozen PC Cards. 
Some are Ethernet, some are 28.8-Kbps 
modems, and a few combine both. I de

....i 
cided to do some testing. 


While it's only annoyingly difficult to 
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install one card, it 's a bright royal pain to 
do a bunch of them. Modems are bad 
enough. Your PC Card services' fatware 
will set the slot to expect certain values 
for addresses and IRQs. Your communi
cations software expects your serial ports 
to have certain addresses and IRQs. When 
you load W4WG, the SYS.IN! file can and 
often does reconfigure the port address 
and IRQ-and every blasted setup pro
gram thinks it has to put port configura
tion statements in SYS.IN!. 

Someofthem look for previous statements 
and remark them out. Others just blandly put 
in their own values, leaving contradictory 
values as well. Some, ifyou run them twice, 
will detecttheirown previous statements as 
a conflict and install yet another set of val
ues. It's entirely possible for a communica
tions program and modem card to work in 
DOS and fail in Windows. Then there's noth
ing for it but to hand-edit your SYS .IN! file, 
making sure that Windows sets the seria l 
port to what your software expects and your 
PC Card is set for. 

Finding those settings depends on your 
software. Procomm Plus tells you what it 
expects and offers ways to change the ex
pected port IRQ and address. Some PC 
Card modem packages come with di ag 
nostics programs that show current set
tings for modems and card slots. The Gate
way card management software has a 
program to configure the slots. 

My only advice is to keep fooling 
around. Eventually, you' ll know what val
ues you need, and you can put them in 
SYS.INI. They'll look like COM1Irq=4 
and COM1Base=03F8. Once you have in
serted them, be sure to eliminate contra
dictory statements. 

In the Liberty , the PC Card s lots are 
COM3 and COM4, IRQ 4 and 3, respec
tively ; they share IRQs but not addresses 
with COMl and COM2. This arrangement 
goes back to the IBM PC and is the cause 
of many of our installation problems. You 
must have an IRQ per COM port, but IBM 
defined only two IRQs, so everyone de
fines the other two differently. The moral 
of the story is, if you change PC Cards, 
you probably have to uninstall its soft 
ware. The bad news is that most of them 
don ' t come with uninstallation programs. 

I had little joy with combination cards. 
If the Xircom card worked, the Megahertz 
card generally wou ldn 't install easi ly. I 
would have tried harder, but most of those 
cards put out more heat than I want inside 
my portable. Some get too hot to handle. 

I won't go through all the cards I re
jected. The ones I've chosen to use are a 
3Com EtherLink III LAN+Modem PC 
Card. This has a modem built in , but I 
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don' t like it. I'm not fond of the connector 
plug they use, and while with some diffi
culty I got the computer to recognize the 
modem, it wasn't reliable on my noisy 
phone lines. The Ethernet link, on the other 
hand, works splendidly. The card heats to 
about 96°F after a few hours of use; it 
hasn ' t been a problem. In 
hotter weather it might be, 
but the 3Com is the coolest 
of the Ethernet cards I have. 

I use the Megahertz 28.8 
PC Card Data/Fax Modem 
with XJack. It runs about as 
warm as the 3Com Ether
Link card; together, the two 
would generate more heat 
than I want, but I don't si
multaneously run Ethernet and a modem 
on my portable. It's easy enough to swap 
cards. This is one of the few reasons for 
running the "hot plug" fatware for PC 
Cards. If you' re not going to change cards 
often, chuck those stupid "card service" 
drivers and go with card-specific drivers 
that are much smaller and faster. 

The Megahertz 28.8 Data/Fax Modem 
PC Card installs easily and comes with 
neat diagnostic software. The XJack con
nector lets you plug a standard phone line 
into the modem card, so you can' t lose the 
connecting cable. Recommended. 

Xircom also makes a combination 
Ethernet/modem card, but, alas, that was 
one of those I rejected for excessive heat. 
Their straight Ethernet card-the Perfor
mance Series CreditCard Ethernet Adapter 
Ilps-on the other hand , installs easily , 
works well, and runs cool; the only rea
son I'm not using it is that I tested the 
3Com card after the Xircom card. 

ASAP WordPower ($99), Software Publishing 
Corp., San Jose, CA, (800) 336-8360 or 
(408) 537-3000, fax (408) 537-3500, 
http://www. spco. com. Circle 1114 on Inquiry Card. 

Doubleshot 133 (with OS/2 SMP 2.11) or 
Landmarq P133 VPM Doubleshot (with 
Windows NT) ($6349), Diamond Flower, Inc., 
Sacramento, CA, (800) 808-4334 or (916) 
568-1234, fax (916) 568-1233, http://www 
.dfiusa.com. Circle 1115 on Inquiry Canl. 

Drag and File for Windows 95 ($35), Canyon 
Software, San Rafael, CA, (800) 280-3691 or 
(415) 453-9779, fax (415) 453-6195, http: 
//www.canyonsw.com. Circle 1116 on Inquiry Card. 

Etherllnk Ill LAN+Modem PC Card ($549), 
3Com Corp., Santa Clara, CA, (800) 638-3266 
or (408) 764-5000, fax (408) 764-5001, 
http: //www.3com.com. Circlelll7onlnquiryCard. 

Lapllnk for Windows 95 ($199), Traveling 
Software, Inc .. Bothell, WA, (800) 343-8080 
or (206) 483-8088, fax (206) 487-1284, 
http://www.travsoft.com. Circle 1118 on Inquiry Card. 
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And if you really want reliable com
munications on the road, carry a Supra or 
U.S. Robotics external modem in your 
checked luggage. 

I recently discovered a "feature" of Win 95. 
In My Computer and Explorer, there ' s a 

View menu item. In it is an 
item called Options, and in 
that is another View. In that 
second View, you can 
choose to display all files or 
exclude those with certain 
extensions like D LL. Ifyou 
haven't selected View All 
Files, the FIND command 
on the toolbar will also ig
nore those excluded fi les. 

You will never see them unless you search 
with Norton Commander or some other 
DOS file manager that doesn ' t know this 
silly trick. Note that the default is to exclude 
several kinds of files. That' s stupid. 

Laplink for Windows 95 works: I recently 
ran it on a portable connected to the Ether
net at 28 .8 Kbps (more or less) through 
Netcom. I used it to control Pentafluge 
connected on a separate modem and 28.8
Kbps phone line to Ethernet through Earth
Link. Editing a big Word document that 
way isn ' t much fun, but you can do it; pro
vided you're patient, you can make the 
home machine do almost anything you 
could do if you were seated at it. 

There' s also a chat mode and a kind of 
E-mail you can use with your Win 95 net
work . More on this another time, but it 
does work, and if you haven ' t upgraded 
your LapLink in a while, it's time to do it 
again. LapLink for Windows 95 is good. 

Megahertz 28.8 PC Card Data/Fax Modem 
with XJack ($349), Megahertz Corp., Salt Lake 
City, UT, (800) 527-8677 or (801) 320-7000, 
fax (801) 320-6010, http://www.megahertz 
.com. Circle 1119 on Inquiry Canl. 

PhoneDlsc PowerFlnder '9S ($199), Digital 

Directory Assistance, Inc., Bethesda, MD, 

(800) 284-8353 or (301) 657-8548, fax (301) 
652-7810, http://www.dda-inc.com. Circlell20 on 
Inquiry Card. 

SCSIVue Gold Diagnostic Cables ($39 to 

$149) , Granite Digital, Union City, CA, (510) 

471-6442, fax (510) 471-6267, http://www 

.scsipro.com. Circle 1l21 on Inquiry Card. 


The Train Pak CD-ROM (Mac or Windows, 
$69.99), Abracadata , Ltd., Eugene, OR, (800) 
451-4871 or (541) 343-2324, fax (541) 683
1925, 70751.620@compuserve.com. Circlel122 
on Inquiry Card. 

Warhammer: Shadow of the Horned Rat 
($79.95), Mindscape, Inc., Novato, CA, (800) 
234-3088 or (415) 897-9900, fax (415) 897
2747, http: //www.mindscape.com. Circlell23on 
Inquiry Card. 

http:http://www.mindscape.com
mailto:70751.620@compuserve.com
http:scsipro.com
http://www
http:http://www.dda-inc.com
http://www.megahertz
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http:dfiusa.com
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The book of the month is a magazine: The 
World and I, edited by my friend Morton 
Kaplan. It used to be about $100 a year. 
Now it's a bargain at $90 for three years. It 
has more content than you may read, but 
what you do read will be worth the price. 
It covers arts, science, literature, poetry , 
education, culture, and once in a while has 
an article by me (The World and/, Wash
ington, D.C. , (800) 822-2822 or (202) 636
1628; fax (202) 526-3497). 

The shameless plug of the month is 
/ Janissaries by Jerry Pournelle, recently 

reissued by Baen Books. 
Two real books of the month: Plug-N

Play Netscape for Windows by Angela 
Gunn and Joe Kraynak (Sam's, ISBN 1
57521-010-x), a painless way to learn 
Netscape and get connected through Eaith
Link Total Access. EarthLink Network is 
the Internet service provider (ISP) I 
presently recommend, and their Total Ac
cess software, which comes on di sk with 
the book, is what I use. 

The other book of the month is Politics 
on the Net by Bill Mann (Que, ISBN 0
7897-0286-x). It's astonishing just how 
much political information (as well as 
polemic) there is on the Net, and this is a 
good survey. 

When I was at the Hackers' Conference 
last fall, I saw radio-controlled electric 
trains with computer-controlled operations. 
You can also simulate model railroads on 
your computer. Real train fanatics will 
love Train Engineers/Design Your Own 
Railroad, both on The Train Pak CD-ROM 
by Abracadata. You can design as com
plicated a layout as you like, then sit in 
the cab as you drive trains on the layouts 
you 've built. For train nuts only, but for 
those it ' s a must. 

Two games this month: a repeat ofMi
croProse Software's This Means War. I'd 
be ashamed to say how much time I spent 
on that. The other is Warharnmer: Shadow 
of the Homed Rat from Mindscape. It' s a 
medieval fantasy role-playing game that' s 
pretty good for that genre. 

Next month, the Intergraph TDZ-400, 
new graphics and financial suites, and a 
report on political developments in sci
ence policy. • 

Jerry Pournelle is a science fiction writer 
and BYTE's senior contributing editor. You 
can write to Jerry c/o BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458. Please 
include a self-addressed, stamped envelope 
and put your address on the letter as well as 
on the envelope. Due to the high volume of 
letters, Jerry cannot guarantee a personal 
reply. You can also contact him on the In
ternet atjerryp@bix.com. 

Trend's VirusWalls do. 

Catches Viruses At The Internet Gateway 

The Internee can be a dangerous place. Access ro rhe 'ner creares holes in your LAN's 
virus prorecrion. FTP file rransfers pass rhrough rhe Internee gareway and go directly 
to deskrop compurers, bypassing server-based prorecrion. New macro-rype viruses 
concealed in e-mail arrachments evade nearly every anti-virus software available. 
Even the roughesr firewalls don'r srop viruses. Only Trend's Virus Walls srops viruses 
before rhey reach rhe LAN. 

Stops Viruses in E-mail • Even Word Macro Viruses! 

lnterScan VirusWall™ 
Stops viruses ar rhe Internee 
gareway by real-rime scanning 
of e-mail and FTP rraffic. 

E-mail VirusWall™ 

lnterscan Qll'VllDeD -

Srops viruses ar rhe 
- SMTP server by scanning 

e-mail artachments 
in real-time. 

Internet World 

April 29 - May 2, San Jose, 


Booth C324 


Initially available for Sun® SPARC™ 
20245 Stevens Creek Blvd. using Solaris"' 2.4 and above. 
C upertino, CA 95014 
www. crendmicro.com 

www.anci virus.com 

e-mail: crend@crcndmicro.com 
 1-800-272-3720 

lnterScan"' and Virus Wall "' are registered trademarks ofTrend Micro, In c. All o ther marks arc the rrademarks o r registered 

trademarks of their respective companies. 


E-mail Scan stops the new 
macro-type viruses and well
known viruses. 

See us at 
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Mips R5000: Fast, Affordahle 3-D 

Mips has optimized its latest CPU such as generou s register fil es and primary 

caches. The RSOOO has 32 integer and 32 FP 
for the single-precision floating-point registers, all of them 64 bits wide. Although 

the RlOOOO actually has 64 integer and 64 FP 
math operations common in 3-D graphics registers, half of those are programmer-in

visible shadow registers for speculatively ex
ecuted instructions. Since the RSOOO doesn' t 

K 
TOM R. HALFHILL speculatively execute, all its registers can be 

programmer-visible architectural registers. 
ISS: Keep it simple, stupid. Now d1ere' s an acronym The RSOOO has separate primary caches for instruc
rarely encountered in the computer industry . Even tions and data, and each cache is 32 KB and two-way set

when it comes to RISC-a design philosophy that sup  associative-just like the RlOOOO. In fact, the RSOOO's 
posedly upholds elegance and simplicity-things are get caches occupy as much space as the logic. Large on-board 
ting out of hand, with multimillion-transistor budgets and caches are becoming increasingly common in high-per
such complex fea tures as fo ur-way supersca lar pipelines, formance microprocessors to help alleviate the memory
out-of-order execution, and even multimedi a instructions. latency problem of modern system design. 

Mips Technologies has taken a conscious step in another The fi nal important feature that the RSOOO inherits from 
direction w ith its new RSOOO processor. As the latest the RlOOOO is superscalar pipelining. The R l OOOO was 
RxOOO-compati ble CPU, the RSOOO takes advantage of a the first single-chip superscalar CPU from Mips, and the 
relatively simple and efficient design to deliver high clock engineers went all-out. They endowed the RlOOOO with 
speeds (250 MHz by the end of this year) and competitive four-way pipelines and the potential to execute as many as 
pe rfo rm ance (a n es timated 6 .0 SPEC in t95 and 6. 1 fi ve instrnctions per cycle, though it can retire only four per 
SPECfp95 at least) at a very attractive price (less than cycle. For the economy-model RSOOO, Mips pared down: 
$3 00). The architec ts of th e 
RSOOO deliberately avoided com
plexity th at would compromise R5000 at a Glance 
their goal of making a fast , eco
nomica l chip fo r low- to mid Highlights: 
range workstati ons. 64-bit RxOOO-compatible CPU 

Th at 's no t because M ips is Optimized logic for 3-D graphics 
averse to advanced microproces Perfonnance: greater than 6.0 SPECint95 
sor design. The Mips R8000 and and 6.1 SPECfp95 at 250 MHz 
RlOOOO have all the sophisticated Volume production: Expected March '96 
fea tures mentioned earli er pl us (150-200 MHz) 
more . Where appro pria te, th e Price: less than $300 (quantity 1000) 
RSOOO inherits some of those fea Details:
tures, and it adds some new twists 

Two-way superscalar pipelines
of its own, such as optimized log

Primary caches: 32-KB instruction, 32-KB data
ic for the si ngle-precision float

3.7 million transistorsing-point (FP) math that charac 
Die size: 84 sq mm on .32-micron processteri zes today's 3-D graphics . 
Pin count: 223 (pin grid array) or 272 

(ball grid array)Simple, Not Stupid 
To strike a balance between per
fo rmance and simplic ity, R5 000 architects made some The chip has two-way pipelines, with significant limita

interesting choices . Compatib ility wi th the latest Mips tions on the types of instructions it can execute in parallel. 

software was a paramount consideration, so they retained For instance, the RSOOO cannot execute two integer in

the 64-bit architecture first introduced in the R4000 and the strnctions simultaneously. Unfo1tunately, integer instructions 

Mips IV instru c ti on set that made its debu t with the are the most conunon operations in general-purpose soft

RlOOOO. The RSOOO' s 64-bit data paths and registers ef ware. M ips' thinking was that the RSOOO will deliver suf

fectively double the chip' s bandwidth, yet they can also op fic ient integer perfo1mance for its target market even with

erate in 32-bit mode to provide backward compatibili ty out paralleli sm. Instead, the architects chose to optimize 

with older Mips software. the RSOOO' s pipelines for the instruction streams typically 


Mips retained many fea tures of the high-end R lOOOO, found in 2-D and 3-D graphics software: a mix of integer 
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and single-precision fl oating-point operations. 
As a result, the R5000 can execute a single-precision FP and 

any dissimilar instruction simultaneously . Jn other words, one 
instruction in the pair must be an integer-type or load/store op
eration; the R5000 cannot execute two single-precision FP in
structions at once. Unduly restricti ve? Mips engineers took into 
account how rea l-world graphi cs software works. 

addition components of a matTix problem in parallel. Once the R5000' s 
fi ve-stage pipeline is primed, there can be a MADD instruction in a 
different state of completion in every pipe stage. So the R5000 can 
repeatedly issue a new MADD instruction every cycle. The R5000 
can also process an integer or load/store instruction at the same time 
as a single-prec ision MADD. For every MADD executing in the FP 
pipeline, an accompanying load/store instruction can be fl owing 

through the second pipeline. 
Result: a highly tuned microarchitecture 

that rips through 3-D geometry calculations at 
speeds you' d normally expect from a more 
expensive processor. Ordinary FP bem:\'t
marks may not tell the whole story because 
they' re not specifica ll y measuring thi s per
formance. Mips claims that 3-D graphics soft
ware such as Pro-Engineer and UltraCA D 
will run fas ter on the R5000 than on similar
ly benchmarked CPUs like the Pentium Pro. 

BYTE hasn' t yet verified those claims, but 
Mips' parent company, Silicon Graphi cs 
(Mountain View, CA), is reporting signifi
cant perfo rmance gains on its latest R5000
based Indy workstations. According to SGl, 
the new lndys run 3-D graphics softwa re 
about 83 percent faster than existing R4400
based systems. And because they use early 
versions of the R5000 that run at 150 to 180 
MHz, greater gains lie ahead when the R5000 
achieves its target clock speed of 250 MHz. 

Cutting Corners 
To hold clown cos ts, Mi ps left severa l ad
vanced featu res out of the R5000 chip . Hav
ing fewe r pipelines is just one example. The 
R5000 also cannot execute instructi ons spec
ulati vely or out of order. This greatly reduces 
the chip's complex ity because it doesn' t have 
to bother with tricky techniques to retire in
structions in their ori ginal program order. 

The R5000 doesn't support dynamic branch 
predicti on, either. However, it does have sev
eral branch-likely instructi ons that smart pro
grammers and compilers can use as a sort of 
poor man's substitute. There's also an FP con
ditional-move instruction that saves a branch. 

MADD About Math 
Consider the math behind 3-D geometry process ing. To calculate 
the ve1tices of a 3-D object, a graphics program typically multiplies 
a 4x4 transform matrix of single-precision FP values against a I x4 
matri x of similar values representing a single vertex. The result 
is another l x4 matri x. The graphics program must repeat thi s op
eration for every vertex in the object-potentially tens of thou
sands of times for a complex object in a CAD drawing. 

To do this kind of math, the Mips TY instruction set includes both 
a single-precision and a double-precision multiply-add (MADD) op
eration that' s similar to the multiply-accumulate (MAC) instruction 
in a DSP. The main difference is that MADD uses four operands 
instead of MAC' s three (A*B+C=D instead of A*B+C=C). 

As implemented in the R5000, the single-precision MADD in
struction has a repeat rate of one cycle and a latency of fo ur cycles. 
The FPU is subpipelinecl , so it can calculate the multiplication and 

In another cost-cutting measure, Mips elim
inated the 128-bit secondary-cache bus found on the R4000 and 
RI 0000. The R5000 accesses its secondary cache over the gen
eral 1/0 bus, which is 64 bits wide. The max imum cache size is 
2 MB . This is similar to the Pen- I
tium ' s cache interface except the · - MipsTechnologies

' . Mountain View, CA R 000,
5 s bus can run at I 00 MHz, _4321(415) 688

compared to the Pentium bus's top - http://www. mips.com 

speed of 66 MHz. 
All these economies signifi cantly reduce the R5000 ' s pin 

count. And the R5000's die is downright tiny: 84 sq llllll on a .32
rnicron process. A smaller die means higher yields, lower man
ufac turing costs, and faster clock speeds. With CPUs, that 's the 
whole ball game. • 

To 111 R. Halfhill is a senior edi1or based in BYTE 's San Ma/ea, 

Ca/(fo rnia, bureau. You can send E-mail 10 him a l 1ha/jhill@bix.co111. 
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The Be-All of Operating Systems 
Be, Inc., hopes that abandoning legacy programming, frameworks such as Bor

land 's Object Windows Library (OWL) 
systems to create a modern OS w i ll draw and Mi crosof t F oundation C lasses 

(MFC) provide an object-oriented ab
developers to the BeBox compute r strac ti on fo r the complex Windows 

API. But in the Be OS, the API and ap
pli cati on fra mework are one and the 

I
REX BALDAZO same. 


This duality of kits and servers is not 

magine the frustration of trying to develop a modem 32- just a convenient organizing picture for the OS-it is an in

bit OS that can still run I 0-year-o ld DOS games. Mi trinsic part of the architecture. Like any good modern OS, 


crosoft made it happen with Windows 95, but the com the Be OS is multithreaded (see "Weaving a Thread," 

promises it made to achi eve this are leg ion. It 's amazing October 1995 BYTE) . But the servers and kits put these 

that the company pulled it off as we ll as it d id . threads to good use throughout the OS. For example, each 


Imagine instead that you could start anew. What if you window in a Be appli cati on has two threads- a client 
could fo rgo compatibility with legacy appli cations and thread and a server thread. The client thread receives and 
create a brand-new OS that incorporated the latest ad di ·patches user events such as keystrokes or mouse move
vances in OS research and object-oriented programming ments, whil e the server thread deals with any processing 
and ran on the latest hardware? What if you made it in chores requested by the window. 
herently multiprocessing? And what if you put that OS in Thi s architecture lets the application take advantage of 
a box with a consumer-fr iendly price? the dual-processor BeBox without requiring extra work by 

Be, Inc., is attempting to do just that, wi th its new Be
Box due to ship by the time you read thi s. The basic con
fi guration is a du al-PowerPC 603 with built-in support 
for a multitude of 1/0 buses and ports, inc luding Peri ph
eral Component Interconnect (PCJ), SCSI, and a "Geek
Pmt" to give hardware experimenters an easy I/O interface 
to the BeBox. 

ABe Bop-a-loo-bop 
Harnessing all thi s hardware muscle is the job of the new 
Be OS . The OS is built in three layers: 

•A microkernel; 
• A number of servers; and 
• Shared libraries organi zed into kits that interface to the 
servers and provide the programming interface for appli
cations (see the fi gure " How Developers Interact with 
the Be OS"). 

The microkerne l deals with the specifics of the hard
ware, much like the hardware abstracti on layer (HAL) in 
Windows NT. The other two layers, the servers and the 
kits, are the heart of the Be OS. 

The servers are the engine runnin g under the hood, 
while the kits are the transmission and gas pedal. The kits 
provide the mechani sm for requesting new objects, send
ing messages between objects, and so on. The servers are 
responsible fo r providing those requested services. the appli cation programmer. And it can potentially im

Applications for the Be OS are wri tten to a set of APis prove performance and responsiveness, since the server 
that have been organized into ki ts . There is an Application thread can be run on one processor while the client runs on 
Kit, an Inte1face Kit, a Storage Kit, and so on. The kits are the other. That's assuming that the thread scheduler is 
written in C++ and are in essence an object-oriented frame able to put the two threads on separate processors. That 
work. Developers don' t need to master both the nati ve might not be the case if, say, an intensive and high-prior
API and a separate application framework. In Windows ity process is a lready running on one of the processors. 

continued 
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~~A Computer Industry Standard 

Twelve Industry Leaders 
Agree On 1 II. 

~ 
-TJIE COMPUTER BOWL-

Proudly supported by 

SPRINT 

INTEL• COMPUTERWORLD 


ACM • ADAPTEC • APPLE COMPUTER 

COOPERS & LYBRAND 


KLEINER PERKINS CAUFIELD & BYERS 

NETWORK GENERAL • POWERSOFT 


STRATUS • SYMANTEC 


Watch in total awe as computer industry 
stars battle it out in a grueling test of wits, 
wisdom and trivia, all for a good cause.* 

Sprint 
The Computer Bowl is taped Presents for 1996 Call now, 415-323-1909; 
for broadcast as a special edition browse www.tcm.org; 
of PBS' "Computer Chronicles," or e-mail bowl@tcm.org for ticket 
airing the week ofJune 3, 1996. or sponsorship information. 
Check your local PBS listings. Sponsorship and seats are limited. 
*All proceeds benefit the computer May 17 at the Santa Clara (CA) 
literacy programs of Co-sponsored by Convention Center and at The 

The Computer MuseumThe Computer Museum. Computer Museum, Boston. 

You Could Actually Learn Something 

Circle 74 on Inquiry Card. 
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The OS is simply crawling with threads. For example, during 
boot-up, separate threads are instantiated to handle kernel de
bugging, turning off the floppy drive motor, and managing the disk 
cache. There's also a special thread called psycho_killer, which 
is used to terminate other threads. 

Even the boot process itself takes advantage of the inherently 
multiprocessor nature of the BeBox. While CPU 0 goes search
ing the available disk drives for an OS kernel , CPU l displays the 
Be logo on the screen. 

Being There 
Many compatibi lity problems in today's OSes can be traced to 
various other system-level extensions . Extensions are supposed 
to add some functionality to a system, such as a device driver 
or a network protocol stack. In a legacy OS such as Windows, 

The multitasking, multithreaded Be OS automatically assigns each window two 
threads. In addition, every object is stored in a built-in relational database, with 
its attributes (1), You can query the database on any attribute 121. 

some extensions can be loaded dynamically as needed, in the 
form of DLLs. Others have to be installed in a remnant of DOS, 
the CONFIG.SYS file. While both mechanisms extend the bas ic 
OS, conflicts between the two are inevitable and too common . 

Be's solution is to devise a new OS where all extensions are dy
namically loaded, shared code. It probably won ' t eliminate al l soft
ware-related conflicts, but a consistent approach to OS exten
sions should make it easier to get various device drivers and 
shared libraries to coexist more peacefully. 

The Be OS featu res additional innovations and interes ting 
components. Just as each window in a Be application runs in a 
separate thread, each window also gets its own graphics envi
ronment. So every window can draw to any color depth, and the 
Application Server handles either dithering down to 8 bits or ex
panding to 24/32 bits, depending on the depth you've set on your 
display. 

One of the more interesting features in the Be OS is the built
in relational database. You treat everything stored on a disk drive 
as if it is in a relational database. The database can have tables with 
information on files (e.g., size, creator), another table with in
formation on your E-mail (e.g., date received, from), and so on. 
In addition to traditional file-based views of your data, you have 
the option of running relational queries to locate pertinent data. 

For applications programmers, there is an interface to the data
base in the Storage Kit. Users can interact directly with the data-

Combining the fingertip control of an under-monitor power 

center with the battery backup and peace of mind of a UPS 

system, the TouchMaster UPS gives you the best of both 

worlds. Now you can take control of your computer system 
with TouchMaster's individual power switches and work 

right through power problems with long-lasting battery 

power. TouchMaster UPS even features RJll jacks to protect 

your modem against the spikes and surges that travel along 

telephone lines . And with TouchMaster's low list price 

there's simply no reason not to have the best of both worlds 

for your desktop PC. 

• 420 VA UPS system for long backup times 

• 6 Isobar surge protected outlets; 3 with battery backup 

• 1 master and 4 auxiliary switches for fingertip control 

• Alarm mute/self-test switch ensures UPS protection 

• Internet-ready with 2 surge protected RJI I phone jacks 

• Diagnostic LEDs indicate power/UPS status 
and de tect line faults 

TRIPP LITE 
THE POWER PEOPLE 

~ 

500 N. Orleans II Chicago, IL 6061 O 
Fax: 312-644-6505 
FaxBack: 312-755-5420 
E-Mail: info%tripplite@mcimail.com 
Power Zone• Web Site: http.lltripplite.com 

http:http.lltripplite.com
mailto:info%tripplite@mcimail.com
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Create Software Demos! 
ABC Software Demo 	 Create professional marketing & 

software demos that run direct 
from a floppy with no installation. 
Using simple point-click methods, 
you define and arrange graphics, 
menus, text, banners, screen 
captures, voice, music, video andL---========:'.J animation. Also create buttons and 

hot spots for navigation. Creates the distribution diskette for you . 
Distribute via floppy, CD or Internet for Windows 3.1 , Win-95 or NT. 

DEMOquick Express™ 	 $295 

DEMOquick creates software app
lication demos & tutorials which 
guide the user through an exact 
l!J/I motion simulation of your app

====~ 

_..,_,...._,~-'=u.., lication. The completed demos are 
compact and do not require the 
original application. Development 
is fast & easy. The simulation is 
created as you simply run your 

software. Then edit the simulation to add Pop-Up messages, 
graphics, voice & music. Creates the distribution setup disk 
automatically. Demos run on Windows 3.1 , Win95 and NT. 

DEMOquick Simulation Plus™ 
30 Day Money Back Guarantee! Call Today For Free Samples. 

Phone: (904) 913-8354 A..IVl, Fax: (904) 913-8032 
Learning Solutions, Inc. Internet: www.amtcorp.com 
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base through the built-in Be OS Browser, which is somewhat 
analogous to the Mac Finder. A Find option in the Browser lets 
you search for any entity in the database; the query results remain 
" live" until the window is closed. So if you have queried for all 
JPEG files that are larger than 25 KB , the Browser updates the 
query window appropriately when you delete an existing file or 
create a new file that matches the criteria. 

And despite the stated goal of breaking free from legacy sys
tems, Be OS developers have managed to steal some good ideas 
from present-day OSes. The l i bpos. so shared library emulates 
some of the Posix API to simplify p01ting Unix-flavored software. 

Development Tools 
Developing the Be OS has, of course, required development 
tools, most notably, a compiler. The Be OS is written in C++ 
and compiled using a version of the Metrowerks Code Warrior 
compiler. Version 8 of that development system for the Mac also 
cross-compiles for both Win32 and Be OS . CodeWarrior and 
the Be OS have evolved together, which has put some limita
tions on the Be OS. Because of its Mac heritage, Code Warrior has 
not traditionally generated thread-safe exceptions. Version 8 fix
es this shortcoming, but because Be developed the OS using ear
lier versions , it does not yet incorporate C++ exceptions. 

Currently, a native Be version of the Code Warrior integrated 
development environment (IDE) ships only on the Be OS CD but 
not with the commercially available Code Warrior 8 CD. The na
tive Be version still lacks some tools, such as a source-level de
bugger. For now, Be developers have to cross-debug their Be 
applications from a Mac-the application runs on the BeBox, 
while the debugger runs on the Mac. A native Be debugger should 
be available soon, possibly by the time you read this. 

Though it may still be a bit immature, the native Be IDE already 
shows off features not possible with the Mac version. Brian Stem, 
the Metrowerks software engineer who is developing the native 
Be IDE for Code Warrior, is especially proud of the multithreaded 
compilation. After an initial parse identifies dependencies in the 
source code, separate compilation units can be handed off to sep
arate tlu·eads to allow concurrent compilation. The current version 
supports four concurrent compilation threads, but further devel
opment will lift that limit. 

Will You Be There? 
There's no question that the Be OS is packed with cool stuff. 
But is that enough to make a go of it in a Windows-dominated 
world? The former Apple executive who started and still runs 
Be, Inc., Jean-Louis Gassee, has stated that he does not want to 
go after the corporate desktop. He envisions the BeBox as a per
fect machine for emerging markets 
that demand responsive comput- 1 Be, Inc. 
ing, such as multimedia develop- Menlo Park, CA 

t d d. ·t 1 ·d d. · men an 1g1 a v1 eo e 1tmg. -. (415) 4624141fax: (415) 4624129 
Of course , to succeed 1n any · http://www.be .com 

market requires software. There news:comp.sys.be 

are plenty of Be enthusiasts out 
there: Just check out news:comp.sys.be. But will there be enough 
Be developers to create the applications to take advantage of the 
Be OS ? While it is too early to tell if this is the next revolution in 
computing or simply son-of-Amiga, the new Be OS is a nifty 
piece of software. • 

Rex Baldazo is a technical editor in BYTE's new media department. 
He can be reached on the Internet or BIX at rbaldazo@bix.com. 

mailto:rbaldazo@bix.com
http:news:comp.sys.be
http:www.amtcorp.com


VisionTek: http://www.visiontek.com ©1996 

E levate your expectations. Soar to maximum productivity. With VisionTek's 

lifetime-guaranteed 100%-compatible PC cards and memory modules. Supported with 

toll-free Tek-Support, Tek-Fax, Tek-BBS and Tek-Web technical assistance. And our exclusive 

Corporate Assistance Program. So you and your system can really take off. 1-800-360-7185. 

Circle 118 on Inquiry Card (RESELLERS: 119). 

http:http://www.visiontek.com


--

Let Microway build your next Graphics Workstation, 
Web Server or Personal Supercomputer using 

The fastest motherboard 
on the planet... 

333 MHz, 666 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 all other C PUs, but has the VLSI 
support needed to bui ld memory systems that take full advantage of its 
numeric speed . Microway A lpha based products set a new standard in 
price/performance fo r workstat ions. The 266/300 MHz Alpha is a clear 
winner in both the numerics and integer processing arenas. With its 
ability to issue four pipelined instructions per cycle, the 211 64 hits peak 
speeds of 1200 MOPS. Common numeric operations, such as dot prod
ucts, peak at mind-boggling, on-chip throughputs of 600 megaflops! This 
resul ts in Lin pack ratings that go from 100 to 400+ mflops (as vector 
lengths increase) and scalar rates of 80 to 150 mflops. Motherboards 
priced from $4995 for 266NT, systems from $8995 . 

Memory, Cache, PCI ... 
The biggest chall enge to running numeric in tens ive code on 
C PU's clocked o ver 200 MHz is building a cache/memory 
subsystem capab le of keep ing up with the C PU's num eri c 
units. The 2l 164's Harvard archi tecture starts with two 
32 deep 64-b it registe r files, fo llowed by two SK pri 

mary caches and an internal 96K cache . The 
2 l 164's ex tern al 128-bi t data bus ge ts feel by 2 
to 8 MB of Bcache built with lOns S RAMS. 
The 256-b it wide interleaved memory sub
sys te m that backs up t he Bcache ca n 
ho ld up to 5 12 MB of DRAM. The 
coup de grace is the Screamer's PC ! 
bus in te rface, whi ch ca n acco mmo
date both 32- and 64-bit PC ! acid - in ca rds. The 
Screa mer is the biggest numeric winner Mi croway has in tro
duced since we made it possib le to run an 8087 in the IBM-PC in 1982 ! 

A motherboard by itself does not a system make. 
Mi croway adds the ope rating systems and compilers you need ·~ _ 
to put the 21164 to work. These include NT, Linu x, DEC UN IX 
and OpenVMS, wh ich now run thousa nds 

of applica ti ons inc luding A utoCad , Exce l 
and Word . The Screa mer and Microway's 
NOP Fortran, C l C++ and Pasca l compilers 
a re ava ilable to both OEMs and encl users. 

DEC. A lpJ,,, Open VMS and DEC UN IX TM Digital. 
NT, Exce l nml \'Von.I T1vt lvli croso fL. AuwC;1d T~1l Auro Di.:s k. 
Sc reame r, N DP Fortrnn and Mi croway TM lvticrnway. 

NOPCIC++ Alpha 
I 

I 


II NDPFortmn-Alpha ·Micro 
//Vay

IM.
1 icro 

And more . .. 
Microwa y a lso des ign s DSP 
cards based o n th e i8 60, pe rso n a l 
S uperComputers that run up to 24 i860's, Al
pha add-in cards and 32-bit globally optimized, 
RISC-schedul ed compilers fo r th e Alpha, 
Pentium and i860; running on DOS, OS/2, 

'-.~---'llfllM UNIX, Linu x, N T , DEC UNIX a nd·way 
OpenVMS. Whether you are an end user or an OEM , o ur 

';>t;-llll!ili•i!Ml~'ll!!!"• technica l staff will gladly configure the correct solution. S ince 
1982, Microway has earned a solid reputa tion fo r designing 

Mr•l'frowav_® -s t: ____ ~~~t -_ocl_u_t _ n___l,_o_w__g_ p_ i--ex_ e__e_t _ _ _______nt_ _5~ ~:_--pr _ c_ a_d fo l _ n u_ w th _ ll n_ ec~_~o :; s i _ c t h
••J ,_ Technology You Can Count On 

Corporate Headquarters: Research Park, Box 79, Kingston, MA 02364 USA• TEL 508-746-7341•FAX508-746-4678 
http://www.microway.com • 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 22 487 172 •United Kingdom 44 1815415466 
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http:http://www.microway.com


Programming t~il:llj(~:lml!iI~l~i 


Parallel Computing-Windows Style 

A cluster of PCs working in parallel 	 multiple processor, multiple data (MPMO) par

adigm. An application consists of several func
can speed up some operations 

ALEXANDRE ALVES 

W indows Parallel Virtual Machine (WPVM) is an 
implementation of PYM for Microsoft Windows. 

PYM is a software system that creates the abstract ion of 
a parallel machine from a cluster of computers connected 
by a network. This "virtual machine" appears as a sin
gle, manageable resource to the programmer. The original 
PYM-developed by ORNL, Emory Uni versity, the Uni 
versity of Tennessee, Carnegie Mell on Uni versity, and 
the Pittsburgh Supercomputer Center-ran under Unix; 
WPVM brings that power to PCs running Windows. 

Personal computers are hardly used 24 hours a clay , so 
it would be quite promising to exploit all the idle CPU 
cycles available in a network of Windows PCs. Imagine a 
large cluster of PCs used during prime-time hours fo r of
fice and interacti ve jobs unleashed duri ng nonprime time 
fo r scientifi c and mathematical computing jobs. 

PYM is a flex ible message-passing environment that al
lows the programmer to build applicati ons based on the 

tional components that run in parallel. Process
es of a PYM application cooperate with each 
other by sending a nd rece iv in g messages. 
Though each PC may "belong" to onl y one vir
tual machine, each virtual machine can execute 
several PYM applicati ons simultaneously . 

WP YM supports dynamic process creation and virtual
machine management. It offers bas ic point-to-point, as 
well as one-to-many, communicati ons. Like the original 
PYM, the WPVM programming model supports the con
cept of group. A process belonging to a specific group 
can synchronize and broadcas t messages to all the other 
group members. Obviously, a process can belong to sev
eral diffe rent groups. 

Daemons on the Loose 
WPYM consists of a programming library and a daemon 
that runs in each PC. The daemon is responsible for com
munication and process management. This daemon has an 
error-message log window and a graphical console that en
ables you to execute the original PYM console commands. 
WPYM supplies routines that enable a Windows process 
to enro ll and leave the viit ual machine, to configure the viI·
tu al machine by adding and deleting hosts , to spawn and 

kill processes , and to get info rma
tion about the actual configuration 
and th e runnin g processes. A 
WPVM process can ask the virtual 
machine to be notified about special 
events: tasks exiting, deletion or fail
ure of a host, and addition of a host. 

The communicati ons library of 
WPVM offers routines that allow a 
process to send messages to other 
PVM/WPVM processes, either one
to-one or one-to-many (i.e. , multi
cast). Processes can send messages 
either directly (v ia TCP) or through 
th e WPVM dae mo n. (No te that 
WPVM hosts can interact with Unix 
hosts running PYM.) 

A process can specify one of two 
coding methods to transmit the data: 
raw or via ex ternal data representa
tion (XOR). If a process specifi es 
raw coding, this implies that the re
ceiving process has an identical data
fo rmat archi tec ture. On the other 
hand, XOR coding translates the data 
into a kind of uni versa! format. The 
rece iving end will properly decode 
the XOR-fo rmat data; thi s allows, 
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for example, systems with different types of processors to be 
able to correctly exchange data. 

Processes in WPYM also understand the concept of groups. 
Groups simplify the development of libraries and the collective 
synchronization and communication between a set of processes. 
There are primitives to let a WPVM process join or leave a named 
group, synchronize processes in the same group, and broadcast 
messages to group members. A group daemon that is unique to the 
entire virtual machine implements group functionality. 

Design Philosophy 
PYM offers to the user a kernel of functionally complete primi
tives above which programmers may add higher abstraction lay
ers. For example, the portion of WPVM that implements groups 
is layered on top of the core WPYM routines. 

Communication between different WPVM daemons and be
tween daemons and user processes is via UDP!TCP sockets . In 
particular, WPVM uses the BSD sockets variant avai lable on 16
and 32-bit Windows platforms, Winsocket. 

A host table, describing the configuration of the actual virtu
al machine, is maintained on each host system. These tables are 
issued by the master WPYM daemon and kept synchronized 
across the virtual machine. 

Each daemon maintains a task table of all the tasks under its 
management. Because WPVM uses UDP sockets to communicate 
between daemons, there's the possibility that packets can be lost, 
duplicated, or delivered out of order. Consequently, WPYM in
corporates its own acknowledgment and retry mechanism. (We 
chose UDP sockets as the communication mechanism between re
mote daemons for scalabi lity's sake.) 

A WPYM daemon shuts down when it loses contact with the 
master, is deleted from the current virtual machine, or is killed. Be
fore dying, the slave daemon kills any tasks running in its host and 
informs the other daemons li sted in the host table. 

Provision for Dynamic Environments 
PC clusters are a very unstable environment because users can re
boot or switch off their machines at any time. We anticipate this 
will happen often: Users will probably kill the WPVM daemon 
when they want full control of their machines . 

This issue is of paramount importance; it implies that fault-de
tection and recovery mechanisms are vital for the success of a 
WPYM application. Consequently, WPVM daemons have time
out capabilities while they are communicating with each other. If 
a daemon times out when it's trying to communicate with an
other daemon, it assumes the peer is down and terminates any out
standing operations with that peer. A daemon also can possibly 
notify tasks that are interested in that event. A WPYM daemon is 

NAS Benchmarks Periormance 

Number of 
processors 

Quick Sort Embarrassing Parallel 

1 2 3 4 1 2 3 4 

Windows 0.86 2.06 1.72 2.03 11 .18 7.09 5.89 4.47 
Unix 0.61 3.38 4.30 3.28 4.96 3.31 4.30 5.05 

Perfonnance results for parallel virtual machines under Windows 95 and Unix. 
Results show that communication-intensive applications don't get a speed boost In 
a PVM cluster, but applications with a good computation/communication ratio do. 
Times shown are in milliseconds. 

able to recover from the loss of any remote daemon (except for the 
master daemon, which acts as a kind of central coordinator). 

The Slowest Machine Hurts the Most 
The table at the bottom of this page shows the performance results 
for WPYM running atop a TCP/IP stack on Windows 95. We 
used a cluster of Pentium-based systems, each with 16 MB of 
RAM, connected through a 10-Mbps Ethernet network. The table 
also shows the same tests running in PYM on a collection of 
Unix systems. The Unix cluster consisted of a Spare 10 and a 
Spare 5 running SunOS and two Alpha-based stations running 
OSF. Each system had 64 MB of main memory. For tests, we used 
two of the Numerical Aerodynamic Simulation (NAS) bench
marks developed at NASA Ames Research. 

• Quick Sort: This benchmark sorts N keys in parallel. It tests 
both integer computation speed and communication performance. 
In our test there are N=220 keys in the range [O, 2048). 

• Embarrassing Parallel: In this benchmark, two-dimensional 
statistics are accumulated from a large number of Gaussian 
pseudorandom numbers, which are generated according to a par
ticular scheme well-suited for parallel computation. This problem 
requires almost no communication. 

You can see that workstation or PC clusters running PYM are 
not suitable to solve problems like the Quick Sort benchmark. 
Communication-intensive applications do not accelerate in these 
environments because communication becomes a bottleneck. 
However, in applications with a good computation/communica
tion ratio, like the Embarrassing benchmark, we can expect very 
promising results. 

Note that with PYM for Unix, when we used two Alpha work
stations, we observed a reduction in program execution time. 
However, when we used all four Unix machines (two Spares and 
two Alphas), we recorded a slower execution time than with the 
sequential version . The explanation is quite simple: The Spare 5 
is considerably slower than an Alpha workstation. Consequent
ly, the performance of the slowest machine undermines the total 
execution time of the par

allel version. This illumi-1 
nates the fact that the · - WPVM is available on the Web at: 
benchmark does not have _ http://student.de1 .uc .pt/ wpvm . 

any load-balancing capa
bilities, making computa
tion performance highly dependent on the slowest machine. 

Cost-Effective Parallel Computing 
WPYM is a good teaching tool for parallel programming be
cause it allows students to use the network of PCs they're likely 
to have in their laboratories already. Considering the millions of 
dollars invested in personal computers, it represents a cost-ef
fective solution for performing scientific parallel computing 
chores. Given that PYM is already a widely used system for par
allel computing, the adoption ofWPYM by Windows program
mers will increase PYM' s support. • 

Alexandre Alves is a graduate student in informatics engineering 
at the University of Coimbra in Portugal. You can reach him at 
http://pandora.uc.pt!-alves. 
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~ 
...a window into your 

embedded system even from 
wit/Jin MS-Windows. 

PRESENTING T H E 

Breakthrough Technology 


Looking for ways to achieve 
more with less? More perfor
mance with less hardware? 
More productivity in less time? 
More bang with less buck? 

Presenting the Photon microGUI."' 
QNX's full-featured windowing 
system that can give even your 
smallest PC-based realtime systems 
a phenomenal front end. 

Breakthrough Architecture 
Photon is built around a 45K 
microkernel and modular 
processes, so you can easily add 
or remove graphics functionality 
to fit your target. 

The cornerstone of Photon's 
event-driven architecture is the 

for Embedded Systems 


Breakthrough Connectivity 
Imagine being able to see 
into your embedded device 
and control it - from a remote 
QNX box. Or from an 
X workstation. Or from 
a Windows-based PC. 

Photon's jump-gate 
connectivity"' even lets you 
"beam" or transport an 
application from one 
QNX node to another! 

Breakthrough Efficiency 
Photon can deliver high
end, workstation-class 
graphics even on low-cost 
PC hardware. It uses memory 
wisely. And it comes with a low 

To find out more about the leading realtime OS for PCs, 
call BOO 676 0566 or 613 591 0931. (EXTENSION #1024) 

Or reach us via email at info@qnx.com or on the web at http://www.qnx.com. 

charged 
workstations. 

Breakthrough Performance 
Imagine the power of 
a high-end graphics system, 
but with the agility of a 
realtime executive. With 

Photon's impressive 
drawing speeds 
(even across phone 
lines!) and intuitive 
UI design, your 
embedded PCs 
will look and feel 

like turbo

Photon Takes You Places 
With Photon's phenomenal 
performance, incredible efficiency, 

Unicode, you'll 
be able to take 
your realtime 
solutions 
anywhere 
in the world. 

QNX realtime 
OS. Which 

runtime price tag. 

You can also expect to save 
development time, thanks 
to Photon's easy-to-use 
API and extensible 

unique jump-gate connectivity ... 
there's no telling how far you 
can go. And since Photon supports 

scalability, message
based IPC, and network

distributed processing. 
The result is a realtime 

... a window into 
your embedded 
system from an 
X workstation. 

generating Photon 
Application Builder, 

you won't have to spend 
any time coding your 

interface by hand 

graphical platform 
never before seen 

in the PC 
world. 

and it won't cost 
you an arm and 
a leg either. 

The Photon Application Builder 
beats tedious hand-coded GUI 

building /Jands down! 

® 

The Leading Rea/time OS for PCs 
At last, a window into the black box. 

Photon lets you monitor and control your 
embedded system from remote computers 

even from non-QNX platforms. 

QNX Software Systems Ltd., 175 Te rence t-.fatt hews Crescent, Kanata, Onta rio, Canada K2 M I \VB Voice: 613-59 1·093 1 Fax: 613-59 1-3579 Email : tnfo@qnx.com Web: http: //wvrw.qnx .com 

Europe: 17 llishops Court, C hurch Road, Bishopstoke, Hampshire, 5050 6PE, England Vo ice: (+44) 17036 11 800 Fax: (+44) 1703 6411 53 Email: QNXeurope@qnx.com 


Cl QNX Software Systems Ltd . 1995. QNX is a registered trademark and Photon microGUI and jump-ga te connectivi ty are t radema rks of QNX Softwa re Systems Ltd. All o th er tra dema rks belong to their respect ive owners. 


Circle 87 on Inquiry Card. 
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Ifyou're paying 

America Online®$2.95/hour*

·to connect to the Internet, 

perhaps we can interest you 


in this nice bridge1 


Thanks to IDT Internet, you no longer 
have to be a scientist or superspy to log 
on to the world's greatest resource of 
interactive information. 

What's more, only IDT Internet lets you 
access it all - yes all - for just $15/month. 
(That's $15 for IDT Unlimited Internet™ or 
$29 for IDT Unlimited Internet Plus™ with 
free Netscape.) 

Save up to 99% monthly with IDT! , 

Internet IDT AOL Pnxigf Compuserve-
Usage Unlimited/Unltd.Plus 

$15 /$291.5 Hours/day $74.20 $73.70 $127.95 

$15/$29 $161 .45 3 Hours/day $206.95 $260.70 

$1,389.95 $15 /$29 $2,065.45 All Day $2,1 19.20 

= 
This means only $15 - instead of 

$54.20 if you spend 20 hours online with 
AOL. Only $15 - instead of $y3 .70 
if you spend 45 hours online with 

*Or asimilarly exorbitant sum to Compuserve or Prodigy 
IDT lnte<mt is a tradeimk of IDT, Ire. /Illore tradeimks rrenliorOO allJ ll'IJ property of ll'llir respective ovras. 
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Compuserve. And only $15 - instead of 
$2,065.45 if you're online all month long 
with Prodigy! 

Simply put, IDT Internet can save up 
to 993 on your monthly online charges. 
And there's no censorship! 

As if that's not enough, IDT Internet 
is nearly always a local call , and tech sup
port is free and unlimited (plus, we don't 
keep you waiting forever to get help). 

By now you're probably very interested 
in switching to IDT Internet. 

If not, perhaps we can interest you in 
a nice bridge? 

CALL 24 HOURS A DAY 

http:2,065.45
http:2,065.45
http:1,389.95
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Fibre Channel: Fast and Flexible 

While it's still ideal for connecting high- A point-to-point configuration 

is the si mplest topology, connect
speed peripherals, Fibre Channel now fits ing two Fibre Channel systems di

rectly. Arbitrated loops are Fibre 
into many high-speed network architectures Channel ring connections that pro

DOUG ANDERSON 

T he processing power of computer chips doubles every 
18 months, theorized Intel' s founder Gordon Moore. 

And that phenomenon has proved remarkably constant 
over the last 20 years. But now Moore's law has run 
smack into Amdahl 's law, which posits that I Mbps of l/O 
is required for every MIPS of processing power. 

This collision of truths is causing problems fo r net
work managers as powerful machines and bandwidth
hungry applications outstrip I/O capacity. One solution to 
such problems is Fibre Channel. 

Despite its name, Fibre Channel is more than a channel 
and runs on more than just fiber. Channels, such as ES
CON and SCSI, are designed for hi gh performance and 
high rel.iability, using dedicated, short-distance connections 
between computers or between computers and peripher
als. Traditional networks, on the other hand, offer more 
flexibility and greater distance capabilities. Fibre Channel 
integrates features of both: the speed and re liability of 
channels with the flexibility and connectivity of networks. 
The result is a high-speed ANSI
standard transport mechanism for 
data, voice, and video. 

Some 80 companies are now 
members of the Fibre Channel 
Association , including Hewlett
Packard, IBM, Kodak, Seagate, 
Silicon Graphics, and Sun Mi
crosystems. Many of these mem
ber companies are making and 
delivering a range of Fibre Chan
nel products, such as network in
terface cards (NICs), storage de
vices, routers, and switches. 

Under the Hood 
Fibre Channel moves data at very 
high rates. Currently available 
products run at 266 or I 062 
Mbps-enough to handle even 
demanding applications, such as 
uncompressed, full-motion , high
quality video. Fibre Channel can 
be deployed as a simple point
to-point connection, a loop, or a 
switched fabric . 

vide shared access to bandwidth 
via arbitrati on. Switched Fibre 
Channel networks, called fabrics , 
yie ld the highest performance by 

leveraging the benefits of cross-point switching. For ex
ample, when fabric users add ports to their network, they 
increase the aggregate capacity of the network. The ag
gregate data rate of a fully configured Fibre Channel net
work can be in the terabit-per-second range. 

The ANSI specification that defines Fibre Channel di s
tributes its functi ons among fi ve layers that in many ways 
parallel the Open Systems Interconnecti on (OSI) model 
(see the fi gure " Pick Your Protocol " below). FC-0 is the 
physical layer, which can use single-mode fiber, multi 
mode fiber, or copper. For the fiber interfaces, Fibre Chan
nel uses a low-cost duplex SC connector. Shielded twist
ed-pair media use a nine-pin connector. And coaxial-cable 
systems use a TNC receiver and a BNC transmitter. 

The next layer, FC-1, specifies byte synchroni zation 
and an encoding/decoding scheme, where 8 bits of data are 
encoded in lO-bit groups. A unique "comma character" en
sures proper word and byte ali gnment; the encoding also 
handles eITor correction. con1in11ed 
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CORE TECHNOLOGIES Networks 


The transport mechanism is defined in Fibre Channel by the 
FC-2 layer. Each N_port (node port) on a connected device can 
be an originator of a message, a responder, or both, and each 
port has a unique address. 

FC-3 defines a set of common network functions that span 
multiple N_ports. One function is striping, in which multiple 
N_ports use multiple links to transmit data (thereby boosting 
bandwidth). Another function is hunt groups, which allow sets of 
N_po1ts to be attached to a single node. This lets any of these ports 
receive data for that node if another port is busy. 

The FC-4 layer gives Fibre Channel its ability to handle vir
tually any payload, including both channel and network traffic. It 
does this by specifying the way various upper- layer protocols are 
mapped to Fibre Channel. These specifications ensure interop
erability among different implementations. Several channel and 
network protocols have already been mapped , including SCSI, 
High Performance Parallel Interface (HIPP!) , IP, IPI, AALS, 
LE, Single Byte Command Code Set Mapping (bus-and-tag pro
tocol) , and IEEE 802. 2 (the data-link-layer standard for Ethernet). 

Weaving the Strands Together 
Central to Fibre Channel is the use of switching fabrics to connect 
devices like workstations, PCs, servers, routers, mainframes, and 
storage devices that have Fibre Channel interfaces. In some ways, 
the fabric works like the traditional phone system. Each originating 

port "calls" the fabric by entering the address of the destination 
port in a frame header. The fabric does all the work of setting up 
the desired connection. The originator does not have to worry 
about complex routing algorithms, and there are no complicated 
Permanent Virtual Circuits (PVCs) to set up. 

:l.74 BYTE MAY 1996 

Because fabrics can handle more than 16 million addresses, 
Fibre Channel can accommodate very large networks. You can 
start with a small network and increase the number of ports . As 
you add ports, Fibre Channel ' s nonblocking characteristic means 
that the network increases in capacity . That's because the ag
gregate bandwidth scales linearly with the number of ports. 

Fibre Channel has features that make it useful in large net
working environments. For example, Fibre Channel offers you 
a choice of three networking services. Class 1 provides an ac
knowledged connection service with guaranteed delivery and 
end-to-end flow control. It works like a physical channel. Class 
2 is a frame-switched service that does not use a dedicated con
nection. It provides guaranteed data delivery and buffer-to-buffer 
flow control. If the receiving node is busy, the sender tries again. 
Class 3 is a connectionless service that is especially useful for 
broadcast transmission of datagrams. 

Getting into the Action 
With its high data rates, Fibre Channel is well suited for use in a 
number of very different types of applications, including moving 
large files across building or campus backbones, imaging, mul
timedia, videoconferencing, and storage. 

For example, when serving as a backbone, Fibre Channel pro
vides a big pipe where it ' s needed the most: the focal points of 
LAN internetworks. Fibre Channel NICs are available for popu

lar server architec
tures, and routers 
are available to link 
the Fibre Channel 
backbone desktop 
LANs, including 
Ethernet, Switched 
Ethernet, Token 
Ring , Fiber Dis
tributed Data Inter
face (FDDI) , and 
asynchronous trans
fer mode (ATM). 
When Fibre Chan
nel is used in this 
type of application, 
throughput for the 
entire enterprise is 
improved by virtue 
of off-loading serv
er-to-server or rout
er traffic from desk
top LANs (see the 
figure "Five Prob
lems Fibre Channel 
Solves" at left). 

Basically, Fibre 
Channel technol
ogy offers much 
more than its name 
implies . Today's 
technology goes 

beyond basic channel connectivity and fits in with the network
ing needs of many organizations. • 

Doug Anderson is a product manager with Ancor Communications 
(http://www. ancor. com). You can reach him at douga@ancor.com. 

mailto:douga@ancor.com
http://www




PREVIEW DIGITAL CAMERA 

EpixPro Integrates Work Flow for Easier 

Photo Management 

Epix Imaging Systems improves upon a major benefit of digital cam
eras-quick and easy input of images into your PC-by building work-flow 
management capabi lities, a 486 processor, and a PC Card slot into its 
EpixPro. The EpixPro digital camera targets applications, such as real 
estate sales and insurance-claim process
ing, that involve associating numerous pho
tos with specific database records . 

The digital camera's 486 processor runs 
software for transparently managing functions 
that are usually addressed by a host com
puter. Forexample, you can associate each pic
ture with an account number or name, 
making it easy to attach digital snap
shots to atext file or database record. 
This eliminates the time-consuming 
task of importing images into your PC 
one at atime. 

The EpixPro's PC Card slot scores 
EpixPro about $1500 

another point for camera-to·PC connectivity Epix Imaging Systems, Inc. 
by letting you store up to 20 images on a2.5- Santa Clara, CA 

MB flash disk card or about 1000 images on (408) 562-0901 
fax: (408) 562·0919 a 131-MB PC Card hard drive. You can also meredith@mindspring.com

transfer images over a serial connection via Circle 1068 on Inquiry Card. 
an optional modem interface. 

The Windows utility software includes several features that make it eas
ier to integrate photos with your business applications. In addition to let
ting you associate photos with specific customers or projects as you snap 
them,you can designate which file format-JPEG, BMP,or TIFF- the cam
era should use to store your photos. This step-saving feature eliminates 
the need to convert photos into Windows-standard image file formats. 

The EpixPro's 24-bit-color, 768- by 494-pixel image resolution is sim
ilar to that of other digital cameras in this price range. Athrough-the-lens 
viewfinder gives you a WYSIWYG display, but you can't review pictures 
that you just snapped at the scene. The 1%-pound camera supports 
shutter speeds ranging from one-thirtieth to one ten-thousandth of a 
second. AC-mount lens adapter lets you use standard interchangeable 
lenses from Canon, Minolta, and Nikon. 

Digital cameras in this price range (around $1500) can't yet match the 
photo-resolution quality of a typical 35mm camera, but they avoid the 
extra time and expense involved in developing film. The EpixPro takes this 
camera-to-PC connectivity advantage one step further.-Dave Andrews 

200-MHZ PENTIUM PRO 
WORKSTATION 
Based on a lSO- or 200-MHz 
Pentium Pro processor with an 
8-KB internal Ll processor cache 
and 2S6 KB of L2 write-back 
cache, the ALR Evoluti on 6 
workstation comes with 16 MB 
of 60-ns Fast Page Mode mem
ory, which is expandable to 128 

MB ; a quad-speed CD
ROM drive; a 1.44-MB 3X
inch floppy drive ; a bidi
rectional ECP/EPP ; two 
I6SSO-compatible serial 
ports; and a lockable mini
tower chassis with six drive 
bays. The system board has 
an integrated bus-master 
dual-channel PCI IDE in
terface that can support up 
to four PIO Mode 4 IDE 

mass-storage peripheral s. The 
system (from $349S) is compat
ible with Windows NT and 9S, 
Nov ell NetW are , SCO Unix , 
Unix Ware, IBM OS/2 and Warp, 
and Banyan Vines. 
Contact: Advanced Logic Re
search, Inc., Irvine, CA, (800) 
444-4257 or (714) 581-6770; 
http://www.alr. com. 
Circle 1071 on Inquiry Card. 

1200-DPI COLOR 
LASER PRINTERS-.. 
The Co lor LaserJet S (abo ut 
$S99S) and Color LaserJet SM 
(about $769S) printers fea
ture Image Resolution 
Enhancement technol
ogy that uses color-con
trol and toner-blending 
tec hniqu es to deliver 
1200-dpi-equivalent im
age qua lity. Designed 
for DOS , OS/2 , and 
Windows 3. 1, 9S , and 
NT, the Color LaserJet 
S comes with 20 MB of 
RAM and a bidirection
al parallel po1t. The Col
or LaserJet SM, which 
is for networked, mixed, 
and Macintosh environ
ments, comes with 36 
MB of RAM , Adobe 
PostScript Level 2, and 

Ethernet and LocalTalk inter
faces. Both laser printers include 
a 40-MHz AMD 29040 RISC 
processor ; print speeds of 10 
ppm in black or one toner color 
and 2 to 3 ppm in full color; en
hanced HP PCL S with color; a 
SOO-sheet-capacity paper tray; 
support for letter, A4, and Jegal
size pl ain paper, glossy media, 
and transparencies; and 11- by 
17-inch black-and-white print
ing capabi lity. 
Contact: Hewlett-Packard Co., 
Santa Clara, CA, (800) 752 
0900 or call Local HP dealer; 
http://www.hp.com. 
Circle 1072 on Inquiry Card. 

35-GB DLT DRIVE 
Designed for use with high-end 
workstations, midrange systems, 
and network servers, the Quan
tum DLT7000(about$8000)is a 
S!4-inch tape drive with a capacity 
of3S GB (native) and a sustained 
data transfer rate of SMBps (na
tive). The DLT 7000 comes with 
a SCSI-2 fast/wide interface and 
supports Unix, Novell NetWare, 
Windows NT, and high-end IBM
based OSes. 
Contact: Quantum COip., Mil
pitas, CA, (800) 624-5545 or 
(408) 894-4000; http://www 
.quantum.com. 
Circle 1073 on Inquiry Card. 

1.3-GB REMOVABLE-CARTRIDGE 
HARD DRIVE 
Packaged in a slim-line design , 
the 3Yi-inch 1.3-GB Sy Jet drive 
(from $499) offers internal En
hanced IDE and externa l SCSI 
configurations. The removable
cartridge hard drive provides a 
minimum transfer rate of4 MBps 
and an average seek time of less 
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than 11 ms. An accelerated mach 
mode increases the minimum 
transfer rate, assisting refresh rates 
for data-intensive applications, 
such as video. 
Contact: SyQuest Technology, 
Fremont, CA, (800) 245-2278 
or(510) 226-4000; http:// 
www.syqu.est.com. 
Circle 1075 on Inquiry Card. 

http:www.syqu.est.com
http:quantum.com
http://www
http:http://www.hp.com
http://www.alr
mailto:meredith@mindspring.com
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BAR CODE SCANNER ON ARING .._ 
The WS 1000 ($3495) consists 
of two separate components: the 
RS 1 Ring Scanner, a 2-ounce 
aim-and-shoot device that you 
wear on your index finger, and 
the WU 1000, a 9-ounce wri st
mounted DOS-compatible micro
computer. The WU I 000 comes 
with 640 KB of RAM; 512 KB 
of nonvolatile memory; a fo ur
row by 20-column display; a 27
key alphanumeric key board ; a 
lithium-ion battery pack that can 
operate for a full 8-hour shift on 
a single charge; and a Symbol 
Spec trum One radi o card fo r 
real-time, two-way wireless data 
communications. 
Contact: Symbol Technologies, 
Inc., Bohemia, NY, (800) 722
6234 or (5 16) 563-2400; 
htrp:!!www.symbol.com. 
Circle 1077 on Inquiry Card. 

DSDV SINGLE-LINE MODEM 
Based on a fle x ibl e software
defined DSP architecture, the 
NewTalk 2000 ($239) has the 
ability to dynamically change to 
respond to your application pro
gram's demands. 

The unit' s single-li ne DSDV 
technology offers simultaneous 
voice and data transfer at rates 
rang ing from 300 bps to 28.8 
Kbp s for data and up to 14.4 
Kbps for fax send/receive. In ad
dition, the NewTalk 2000 de
vice offers support for modem 
AT commands, fax Class I AT 
commands , Group 3 fa x, and 
V.42 /V.42bis for data compres
sion and error correction . 
Contact: NewCom, Inc., West
lake Village, CA, (800) 563
9266 or (818) 597-3200; 
http://www.newcominc.com. 
Circle 1078 on Inquiry Card. 

A multiportdirect-in
ward-di a lin g ( DID ) 

produc t, the Gamm a Fax CPD/ 
220 fa x board ($2995) supports 
two DID po rts and two an a log 
ports. It has a 20-MHz processor 
with 5 12 KB ofRAM . With eight 
boards installed in a PC, a total of 
32 ports can simultaneously re
ceive at 14.4Kbpswith advanced 
MR, MMR compression, Erro r 
Correcti on Mode, and on-the-fly 
PCX, DCX, and TIFF conversion. 
Contact: GammaLink, Sunny
vale, CA , (800) 329-4727 or 
(408) 744-1400; http:// 
www. garnmaiink.corn. 
Circle 1081 on Inquiry Card. 

29-INCH MULTIMEDIA MONITOR 
You ca n use the Yi e wSo ni c 
29GA PerfectSound ($3995) as a 
TV screen and as a computer dis
play. Features inc lude support 
for resolutions up to 1024 by 768 
pixel s wi th a refresh rate of 80 
Hz, dual 5-W speakers integrat
ed into the bezel, a wireless re
mote control , and fro nt controls 

MIDRANGE MAC CLONES 
Available in low-profile and desk
top configurations, the Power
Curve 601/120 (low-profile mod
el, from $1849; desktop model, 
from $1899) is a midrange, CPU
upgradable Mac OS system based 
on the 120-MHz PowerPC 601 mi
croprocessor. A base configura
tion for the low-profile PowerCurve 601/120 includes 8 MB of RAM, expandable to 256 MB via four 
DIMM slots; an 840-MB hard drive; three PCI expansion slots; 2 MB of video memory; a 3~-inch 
floppy drive; one front-accessible drive bay; one internal 3~-inch full-height drive bay; a Mac 15
pin and SVGA graphics connector; on-board AAUI and lOBase-T Ethernet; an extended keyboard; 
and a mouse. The desktop model ($1849) includes two front-accessible bays and one internal 3~
inch full-height or two 3~-inch half-height drive bays. 
Contact: Power Computing Corp. , Round Rock, TX, (800) 999-7279 or (512) 246-7807; 
http://www. powercc.com. 
Circle 1070 on Inquiry Card. 

= = <EJ 
fo r power, contrast, color satu
rati on, sharpness, color temper
ature, image size and pos ition , 
audio input, volume, and mute. 
Contact: ViewSonic Corp. , 
Walnut, CA , (800) 888-8583 or 
(909) 869-7976; http:// 
www. viewson ic.corn. 
Circle 1080 on Inquiry Card. 

TWO COURIER MODEMS 
FOR THE MAC 
The Co uri e r V .Eve rything for 
Macintosh modem ($595) offers 
V.34 fo r data transfer speeds up 
to 33 .6 Kbp s, plus bac kward 
compatibili ty. The Courier I-Mo
dem fo r Macintosh ($895) is an 
ISON termina l adapter that in
c ludes an integral modem with 
a l I the fea tures of the ana log 
V. Everythin g modem. A Uni
versal Connect feature automat
ica ll y identi fies the equipment 
on the remote end of the co n
nec tion and transparently makes 
the highest-speed ISON or ana
log connec ti on poss ibl e. 
Contact: US. Robotics, Skokie, 
IL, (800) 881-7256 or (708) 
982-5001; http://www.usr. com. 
Circle 1079 on Inquiry Card. 

TECHNITRON SERIES MONITORS 
The Advanced Technitron Series 
of color monitors, including the 
15-inch DX I5T ($499) and the 
17-inch DX I7T ($899), feature 
advanced Trinitron CRTs with a 
verticall y flat di spl ay surface , 
Plug and Play to support Win

dows 95, and YESA' s new com
munications standard for the Dis
play Data Channel. The monitors 
inc lude ultrahigh resolutions up 
to I 280 by 1024 pixels noninter
laced, refresh rates up to 75 Hz at 
I 024 by 768 pi xels, and a super
fine 0.25mm aperture pitch. 
Contact: MAG lnnoVision, 
Inc., Santa Ana, CA , ( 800) 827
3998 or (714) 751-2008; hup:// 
www.maginnovision. com. 
Circle 1074 on Inquiry Card. 
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150-MHz PENTIUM PRO WORKSTATION 
Optimized for 32-bit OSes and applications, the standard-model Z-Station GT (from $52431 in
cludes a 150-MHz Pentium Pro processor with 256 KB of internal L2 cache; 32 MB of integrat
ed RAM (with two open SIMM slots for memory expansion to 128 MB); a 1.6-GB EIDE Mode 4 
hard drive; a Diamond Stealth64 graphics accelerator card; a 3!4-inch 1.44·MB floppy drive; a 
quad-speed CD-ROM drive; and Windows NT Workstation and Netscape Internet browser soft· 

ware. The minitower chassis features six slots 
for three full-length PCI cards, two full-length 

ISA cards, and one PCl/ISA combina
tion card, as well as six drive bays for 
three 5!4-inch and one 3!4-inch exter
nal drive and two 3!4-inch internal 
drives. Options include 28.8-Kbps 
modems, Ethernet and Token Ring 
cards, tape backups, and hard drives. 
Contact: Zenith Data Systems, Bt!ffalo 
Grove, IL, (800) 533-0331 or (847) 
808-5000; http://www. zds.com. 
Circle 1069 on Inquiry Card. 

MULTIFUNCTION OFFICE 
PRODUCT T 
The Lumina 2000 (about $399) 
is a plain-paper fax machine, 
scanner, and copier. As a stand
alone fax machine, the Lumina 
2000 handles scheduled, group, 
and broadcast faxes ; polling; and 
speed dialing. An included OCR 
utility converts faxes into text 
for further editing on a parallel
port-connected computer. Two 
different models of the Lumina 
2000 are available: a basic unit 
with a 9600-bps modem and an 
eight-page storage capacity, and 
a midrange model that comes 
with a 14.4-Kbps modem and a 
60-page storage capacity. 
Contact: Lumina Office Prod

ucts, Sunnyvale, CA, (800) 
586-4620 or (408) 992-1088; 
hap:l/www. lumina2000. com! 
Circle 1076 on Inquiry Card. 

HIGH-SPEED 
DATA ACQUISITION BOARD 
A plug-in ISA-bus board, the dsp
DAQ (from $5600), from R. C. 
Electronics, performs high-speed 
data acquisition, antialiasing fil
tering, instrumentation-quality 
amplification, and DSP-based sig
nal conditioning across 16 chan
nels. The board provides a 90-kHz 
analog-frequency response; 16
bit AID (eight or 16 channels per 
card) real-time thermal calibra
tion; and a programmable gain 
amplifier. Each channel has its 

own DSP and uses an 
independent AID , 
providing simultane
ous sampling with no 
delays between suc
cessive channels. 
Contact: R. C. Elec
tronics, Inc., Santa 
Barbara, CA, (805) 
685-7770; 
74642.2774@ 
compuse rve. com. 
Circle 1083 

on Inquiry Card. 

WINDOWS BAR CODE PRINTER T 
The Tharo Gemini ($1395) has a 
print resolution of 203 dpi and a 
print speed of 2 inches per sec
ond on media measuring up to 
4Y, inches wide . The bar code 
printer supports direct-thermal 
and thermal-transfer label, tag, 
and ticket materials on 
rolls measuring up to 
6 inches in diameter. 
Tharo's Windows print 
driver lets you create 
bar code labels from 
within your Windows 
applications. 
Contact: Tharo Sys

tems, Inc., Brunswick, 

OH, (216) 273-4408. 

Circle 1084 


on Inquiry Card. 


of video memory ; a 32- or 64
bit RAMDAC; a video-playback 
accelerator, which enables you 
to resize small video clips to fill 
the screen; hardware color-space 
conversion, to allow software 
MPEG video playback on Pen
tium-based PCs; and support for 
screen resolutions from 640 by 
480 pixels up to 1600 by 1200 
pixels. 
Contact: Integrated Micro 
Solutions, San Jose, CA, (408) 
369-8282; imsteksup@ 
aol.com. 
Circle 1082 on Inquiry Card. 

DATA ACQUISITION SERVER 
The NetAcquire 3000 ($8495) 
acquires, processes, and updates 
real-time analog data at a rate 
of over 750,000 samples per sec
ond. A TCP/IP Ethernet inter
face allows data acquisition from 
various client computers and 
OSes, including Unix and Win
dows 3.1, 95, and NT. The unit is 
also Internet compatible, allow
ing remote data acquisition and 
control from anywhere in the 
world . The basic model of the 

128-BIT GRAPHICS 
ACCELERATORS 
The TwinTurbo-128 series of 
graphics accelerator cards ($319 
to $799) use a 32-/64-bit PCI bus 
inte1face and a 64-/ 128-bit mem
ory bus, resulting in color-fill op
erations occurring at rates up to 
3 billion pixels per second and 
image-redraw rates exceeding 
100 million pixels per second. 
The cards come with 2 or 4 MB 

NetAcquire 3000 comes with a 
486 processor, 4 MB of program 
memory, 2 MB of buffer mem
ory, 16 analog inputs (expand
ahle to 512), two analog outputs 
(expandable to 64), and 16 digi
tal I/Os (expandable to 256). 
Contact: Real Time Integra
tion, Inc., Redmond, WA, (206) 
883-7563; realtimeint@ 
realtimeint.com. 
Circle 1085 on Inquiry Card. 
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.·Befure you inµest in fue bald 
rnalie sure you·re rnmpatib 

Buying computer products is a major commitment. A commitment of time and money. 

S o before you jump in with both feet, make s ure the relationship is going to work. 

Look for the NSTL Sea l. 

National Software Testing Laboratories puts hardware and 

software through the most rigorous testing in the indus try. Our 

exclusive compatibility tests, using real world equipment like 

yours, ensure that components will talk to each other, work 

together. get along great - or they can 't carry the Seal. And 

that 's true for everything from drivers and servers, to applications, 

adapters and printers . 

For more information about the NSTL Seal or a list of manufacturers who have 

earned it, call 800-220-NSTL or 6 1 0-941-9600. Before you walk down the aisle. 

Plymouth Corporate Center • 625 Ridge Pike • Conshohocken. PA 19428 • Fa" 610-94 1-9952 • NSTL is a division of McGraw-Hill. Inc. 

Circle 84 on Inquiry Card. 



PREVIEW WEB DEVELOPMENT TOOLS 

Do-It-Yourself Web Site 
You can create and pub

lish a World Wide Web 

site in minutes with Delta
Point's QuickSite, an end
user Web creation and 
management package 
for Windows. The pro
gram 's point-and·dick in
terface, plus helpful Wiz

ards that guide you 

through the process of 

creating your site, insu

late you from having to 

know Hypertext Markup 

Language (HTML). Yet by 

using QuickSite, you can create asite with con QuickSite $99 


sistent menus, flags notifying Web surfers DeltaPoint, Inc. 
Monterey, CAof new features, buttons for submitting E
(800) 446-6955 

mail, and forms that you typically find in other (408) 648-4000 
robust Web sites. fax: (408) 648-4020 


QuickSite, which runs on Windows 3.x 
 http://www.deltapoint.com 
Circle 1042 on Inquiry Card.and 95, provides prebuilt site structures 

and templates that you can easi ly modify by 
inserting tables (see the screen), forms, or new pages. As you go through 
the page-creation process, you can select backgrounds, graphics, lines, 
bullets, and other formatting styles. Throughout the process, you type in 
the words that you want to appear on your page. As you create other 
pages, QuickSite automatically establishes and maintains links. 

QuickSite's Publishing tool should appeal to deve lopers who want 
to create sites for numerous clients. When you've finished your site, you 
can publish it and send it to an Internet service provider. 

QuickSite offers a wide array of features, but it's not for everyone: Al
though it includes an order-submission form, it doesn't support secure 
transactions. A self-documenting feature and an open database API 
that lets other Web users dynamically update your Web site via HTML 
forms are features reserved for a professional version ($295), which is 
slated to ship later this quarter. Nevertheless, QuickSite's capabi lities 
and ease of use are impressive, and, at on ly $99, this program is quite 
a bargain. -Dave Andrews 

ENTERPRISE FIREWALL 
remote offices and mobi le PCs. 

SECURITY FOR WINDOWS NT Contact: Raptor Systems, Inc., 
A suite of security products, Ea Waltham, MA, (800) 932-4536 
gle NT (50 users , $6500; 200 or (617) 487-7700; 
users, $11,000; unlimited users , http://www. rap tor. com. 
$ 15,000) offers access control, Circle 1045 on Inquiry Card. 

authentication, encryption, a real
ti me Suspicious Activity Moni
tor, and detection, alarm , and re FIND FILES FAST ON NETWORKS 
porting capabilities. Eagle NT With On Location for Networks 
le ts you create, monitor, and (Server Indexer, $999; Viewer 
maintain a security policy across C li ents, from $49 per user; In
an enterprise network, from In dexer Clients, from $99 per user), 
ternet and workgroup LANs to you can search over an Apple
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Talk, NetWare, or TCP/IP net
work to retTieve files and text from 
Windows 3.1 , 95, NT, and Mac
intosh System 7.x desktops. The 

program allows you 
to maintain indexes 
fo r documents on 
your local hard drive, 
network drives , or 
d ismounted storage 
media; exec ute file 
operations, such as 
move, copy, rename, 
and delete fi le ; and 
print or copy the re
sults of a search. 
Contact: On Tech
nology Corp., Cam
bridge, MA , (800) 
767-6683 or (617) 

374-1400; http://www.on.com. 
Circle 1046 on Inquiry Card. 

WEB BROWSER 
FOR NEWTON 2.0 
NetHopper ($49. 95) co nnects 
commun ications peripherals that 
run under the Newton 2.0 OS to 
the World Wide Web via Internet 
serv ice providers that support 
PPP/SLIP connections. The Mo
saic-1 i ke browser supports hy
pertext links, HTML forms, ra
dio buttons, and landscape and 
portrait modes; allows wire less 
hand-held co nn ection to the 
Web; saves the hi story of your 
25 most recently vis ited Web 
pages ; and cac hes pages fo r 
viewing off-line. 
Contact: Al/Pen Software, Inc., 
Los Gatos, CA, (408) 399
8800; http://www.allpen.com. 
Circle 1055 on Inquiry Card. 

DESKTOP REPORTING TOOLS 
FOR COBOL 
Correlate (stand-alone package, 
$500; client/server package for a 
minimum of four users, $300 per 
user) allows ODBC-enabled ap
plications to access COBOL data 
files through popular report-cre
ation and development tools, such 
as Crystal Reports, Exce l, Im
promptu, and Visual Basic. You 
can also add cl ient/server access 

to COBOL applications and run 
COBOL applications alongside 
Correlate to simultaneously view 
the applicat ion and a graphical 
representation of the data. 
Contact: Micro Focus, Palo 
Alto, CA , (800) 872-6265 or 
(415) 856-4161; http:// 
www.microfocus.com. 
Circle 1047 on Inquiry Card. 

OBJECT-ORIENTED 
TEAM DEVELOPMENT 
Created for teams of CIC++ and 
Java programmers worki ng in 
Windows 3.x, NT, and 95 , the 
HOPE (Human Oriented Pro
gramming Environment) system 
($995 per seat) includes collab
orative features such as infor
mation-sharing between team 
members, locking of fine-grained 
objects, process-oriented SCM, 
smart merge tools , full control 
of the development project, and 
real-time change management. 
When it ' s time to merge code 
written by different team mem
bers, HOPE automaticall y de
tects conflicts and resolves them. 
Contact: Aladdin Software En
gineering, Ltd. , New York, NY, 
(800) 223-4277 or (212) 564
5678; http://www.aks.com. 
Circle 1048 on Inquiry Card. 

CONVERT DOCUMENTS 
TO WEB PAGES 
With HTML Transit ($495), you 
can convert and reformat word 
processing documents into hy
pertext-linked Web pages. The 
program's reusable templates 
store the control settings for pro
ducing an electronic publication, 
inc luding which input files to 
translate, whi ch output files to 
generate, and how the publica
tion will appear and behave. You 
can specify the loq1tion and cri
teria for hypertext links, as well 
as such e lements as hot-spot 
icons and thumbnail graphics. 
Contact: InfoAccess, Inc. , 
Bellevue, WA, (206) 747-3203; 
http://www.infoaccess.com. 
Circle 1050 on Inquiry Card. 

http:http://www.infoaccess.com
http:http://www.aks.com
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MACINTOSH ANTIVIRUS 
SOFTWARE 
VirusScan for the Macintosh 
($65) provides point-and-click de
tection and removal of more than 
99 percent of the known Mac 
viruses, streamlined installation 
and configuration , automatic 
scanning at system start-up and 
file execution, and a virus ency
clopedia. VirusScan informs you 
of the progress of each scan and 
lets you save or print the results. 
Contact: McAfee Associates, 
Santa Clara, CA, (408) 988
3832; http://www.mcafee.com. 
Circle 1058 on Inquiry Card. 

SEARCH DOWNLOADED 
INTERNET DOCUMENTS 
HotSearch ($39) for Windows 
helps you locate information in 
documents you've downloaded 
from the Internet. You can find 
documents using ranked retriev
al in order of relevance, fuzzy 
searching, agent searching, Bool

ean searching, and range search
ing of date and number fields. 
HotSearch highlights the search 
words within a document. 
Contact: Executive Technolo
gies, Inc. , Birmingham, AL, 
(205) 933-5494; http:// 
www.cris.com/-etil. 
Circle 1052 on Inquiry Card. 

FIX WINDOWS 95 SOFTWARE
CONFIGURATION PROBLEMS 
Now you can fix over 10 ,000 
Windows 95 and 3.1 software
configuration problems. The First 
Aid 95 program ($49 .95) fixes 
problems with the Windows 95 
Registry; slims down bloated ap
plications to make room for Win
dows 95; so lves setup and con
figuration problems for the top 
50 multimedia cards; and fixe s 
problems with modems and on
line access to The Microsoft Net
work, CompuServe, Ame1ica On
line, Prodigy, and the Internet. 
Contact: CyberMedia, Inc. , 

WINDOWS INTRANET DESKTOP SOFTWARE 
To provide access 
tothelnte111etand 
enterprise intra
nets, Columbus 
(single user, $2451 
integrates proto
cols and Internet 
tools, including a 
World Wide Web 
browser with go
phercapabilities; a 
Web server; E-mail 
with POP3, SMTP, 
and MIME support; 
a drag-and-drop 
FTP application; a 
VxD TCP/IP stack; telnet and News Reader clients; a gather fa. 
cility; an activity manager and scheduler; a system monitor; and 
NetBook, which stores URL hot lists, E-mail addresses, and names 
and locations of host servers. DigitalPaper technology lets you 
convert legacy documentation to a portable document format 
for enterprise-wide distribution and collaborative computing and 
documentation development. 
Contact: Hummingbird Communications, Ltd., North York, 
Ontario, Canada, (416) 496-2200; http://www 
.hummingbird.com. 
Circle 1043 on Inquiry Card. 

Century City, CA, (800) 721
7824 or (310) 843-0800; 
http://www. internet-is. com/ 
cybe1media. 
Circle 1059 on Inquiry Card. 

DESIGN AND OPERATE 
PROCESS FACILITIES 
PlantSpace consists of the Engi
neering Series (from $2950), the 
Plant Design Series (from $2250), 
the Drafting Series (from $950), 
and the Integration Series (from 
$950). You can enter and manage 
conceptual and schematic plant 
representations, parametric 3-D 
models, and detailed plant draw
ings, as well as incorporate and 
unify all plant information and 
sys tem s, including enterprise
wide data and tool s from other 
so urces . PlantSpace supports 
Windows 3.x, NT, and 95 for In
tel-based, DEC Alpha AXP, HP 
RJSC, and SGI computers. 
Conract: Bentley Systems, Inc., 
Exron, PA , (610) 458-5000; 
http :/lwww. bent/ ey. com/. 
C irc le 1049 on Inquiry Card. 

MERGE WINDOWS 
AND DOS DATA 
Now you can merge 
your DOS accounting 
data with more than 30 
Windows documents, 
spreadsheets , contact 
management data
bases, and A very label 
templates. WordMerge 
Plu s ($295) lets you 
add as many custom
designed merge docu
me nt s as yo u need . 
You can also execute 

Windows operations from your 
DOS accounting system; these 
include performing dynamic 
lookups and record inserts in 
TeleMagic, Act, and GoldMine; 
generating AS CIT files and Excel 
and Lotus 1-2-3 spreadsheets; and 
auto-dialing your telephone. 
Contact: WinGate Technologies, 
Morristown, NJ, (201) 539
2727; http://www.wingate.com. 
Circle 1054 on Inquiry Card. 

Software Update 

TextBridge 3.0 Professional Edi· 
tion for Macintosh includes In
stant Access OCR, which en
ables you to reproduce 
scanned-in documents with 
fully editable text, tables, and 
graphics within your favorite 
word processor; improved 
document recognition ; better 
page segmentation; Full Doc
ument Recomposition; and 
Dynamic Training, which al
lows you to view, confirm, 
and correct difficult-to-recog
nize words and special sym
bols. $349. 

Contact: Xerox Corp. , Palo 

Alto, CA, (800) 428-2995 

or (415) 813-6800; 

http:!/www.xerox.com IXSoftl 

XSoftHome.hrml. 

Circle 1061 on Inquiry Card. 


An integrated suite of pro
ductivity tools , COBOL Work
bench 4.0 for OS/2 and Win
dows 3.x, NT, and 95 
provides a 32-bit compiler 
that supports mainframe 
COBOL dialects and object
oriented COBOL; a Source 
Code Management Facility; 
an Advanced Organizer for 
imaging work flows ; and an 
enhanced programmer's in
terface. $2500. 

Contact: Micro Focus, Palo 
Alto, CA, (800) 872-6265 or 
(415) 856-4161; http:// 
www. mioc rofocus. com . 
Circle 1065 on Inquiry Card. 

An alternative to HSM for 
Novell NetWare 4.x environ
ments, EZ•Express 2.0 installs 
on your primary server and 
manages the migration of 
data from hard disks to opti
cal media. Version 2.0 can 
de-migrate information back 
to the primary device based 
on data usage, providing 
faster access to files that be
come more active. $ 1595 
to $5995. 
Contact: Micro Design Inter
national, Inc., Winter Park, 
FL, (800) 228-0891 or (407) 
677-8333; hrtp:/lwww 
.microdes.com. 
Clrcle 1063 on Inquiry Card. 
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OLE COMPONENTS 
FOR DATABASE FRONT ENDS 
You use the 16- and 32-bit OLE 
Controls in Data Widgets 2.0 
($139) to develop front ends for 
database applications. You can 
edit entire record sets on-screen 
without writing any code; drag 
and drop cells; use Addltem at 
design time; attach a DataGrid 
cell to a drop-down list of val
ues from another source of data; 
reposition any row in a record 
set; create command buttons that 
pe1form database functions; cre
ate multiline captions and pic
tures ; and bind data fields to a 
series of option buttons for a rep
resentation of fie ld values with 
a set number of options for a par
ticu lar fie ld. 
Contact: Sheridan Software 
Systems, Inc., Melville, NY, 
(800) 823-4732 or 
(5 16) 753-0985; http://www 
.shersoft.com. 
Circle 1053 on Inquiry C a rd. 

HANDLE MAC FILES 
IN WINDOWS 95 
MacDrive 95 (about $70) makes 
fi les on Macintosh disks acces 
sible from Windows 95 applica
tions. The program enables Win
dows 95 to handle Mac-format 
floppy disks and removable-me-

REMOTE ACCESS 
TO NETWARE LANs 
Now you can access your 
NetWare network anywhere 
in the world, whether you're 
remotely connected to the 
network or working off-line. 
NetWare Mobile (single user, 
$129) enables you to trans
fer selected network data to 
mobile computers and then 
automatically update and 

synchronize files when you
reconnect to the network. To 
reduce remote connection 
costs, NetWare Mobile updates only those parts of your f iles that have changed. 

Contact: Novell, Inc. , Orem, UT, (800) 638-9273 or (801) 429-5588; http://www.novell.com. 
Circle 1044 on Inqui ry Card. 
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dia cartridges in the same way 
that it handles other disks, mak
ing them appear on the Windows 
95 desktop and in all applica 
tions ' Open and Save dialog box
es . You can use MacDrive 95 
with high-density floppy disks , 
removable-media cartridges, and 
external hard, Zip, Jaz, EZ 135, 
SyQuest, Bernoulli, optical, flop
tical, and CD-ROM drives that 
you can interface with Windows 
95 systems. 
Contact: Media4 Productions, 
Inc., West Des Moines, IA, 
(515) 225-7409; 
mediafour@media4. com. 
Circle 1056 on Inq uiry Card . 

INTEGRATE DISPARATE 
NETWORK MANAGEMENT TOOLS 
An event-correlation application, 
Seagate NerveCenter Pro (enter
prise license, $15 ,000) employs 
behavioral models to correlate 
network conditions, identify crit
ical problems, fi lter out super 
fluous events, and take appro 
priate actions . In addition to 
correlating SNMP events, the 
program manages and correlates 
Hewlett-Packard Open View Op
erationsCenter messages from 
Unix systems and Seagate LAN
Alert messages from Windows 
NT and NetWare servers. Nerve
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Center Pro can also send noti 
fication of correlated events to 
Open View Network Node Man
agers or OpC consoles. 
Contact: Seagate Ente1prise 
Management Software, Inc., 
Cupertino, CA, (408) 342
4500; http://www.sems.com. 
Circle 1057 on Inqui ry Card. 

ACCESS APPLICATIONS DESPITE 
SYSTEM FAILURE 
With GeoHA (which stands for 
Geographic High Availabil ity), 
users get continuous access to 
critical app lications and data 
despite system failure or even 
actual site loss. You place open 
systems applications servers, 
configured into a cluster of PCs, 
in widely separated geographic 
locations, each with an identical 
but separate image of the appli
cation and data. In the event of 
a disaster, GeoHA automatically 
switches users, applications, and 
data to another location . GeoHA 
(four-node cluster in two loca
tions, from $150,000) is avai l
able for IBM RS/6000 worksta 
tions and servers running the 
AIXOS . 
Contact: Clam Associates, 
Cambridge, MA, (617) 621 
2542; http://www.clam.com.. 
Circle 1060 o n Inquiry C a rd . 

Software Update 

A face-based 3-D building 
modeler that runs inside Au
toCAD release 12 or 13, 
Facade 3.0 includes a Wall 
from Path command, which 
creates multiple 3-D walls in 
a single step; a multiple-floor 
command; improved roof cre
ation ; Boolean operations on 
walls, floors , and roofs; a li
brary of 3-D furniture, vehi
cles, trees, and people; a li 
brary of architectural hatch 
patterns; editable walls, roofs, 
floors, stairs, dormers, and 
other building components; 
saving and restoring of layer 
configurations; faster wall 
creation; additional door and 
window types; and improved 
selection of various building 
objects. $289. 

Contact: Eclipse Software, 
Inc., Bellingham, WA, (800) 
758-6779 or (360) 676-6175; 
73417.167@compuserve.com. 
Circle 1067 on Inqui ry C a rd . 

TeleFinder BBS 5.0, an Internet 
server for the Macintosh, 
adds server support for World 
Wide Web documents; a 
POP3 mai l server; support for 
HTML commands and Java; 
User Manager control over 
mail gateways at the Access 
Group level; native support 
for Open Transport TCP/IP 
in TeleFinder User client 
software; and support for 
AppleScripting, scheduling 
of util ity programs, Usenet 
news-group support via 
NNTP Sucker, and relaying 
of SMTP messages on 
behalf of other servers. Sys
tem operators can create per
sonal Web Spaces for their 
BBS users as well as mon
itor and bill for both page 
storage and usage. Sub
scribers can create their own 
home pages and then main
tain them via telephone, 
ISDN, LAN, or Internet 
connections. $675. 

Contact: Spider Island Soft
ware, Irvine, CA, (714) 
453 -8095; http://www 
.spiderisland.com. 
Circle 1066 on Inqui ry Card. 
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http://www
mailto:73417.167@compuserve.com
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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. 

184 

Hardware/Software 

Showcase 
Your full-color guide to in-demand 

hardware and software products, 

categorized for quick access. 

209 

Buyer's Mart 
The BYTE classified directory of 

computer products and services, 

organized by subject so you can easily 

locate the right product. 

218 



Microsoft· 
Office for 
Windows 95 

Office Standard: Includes fou r fu ll-featured pro
The perfect tool for capturing high-qua lity color a nd grams: Word, Excel, PowerPoint and Schedule+ 
monochrome images to create impressive Upgrade, 3.5" ...................................... .... S181.00'' CDW 55616 

presen tations, reports and promotional materia ls . Upgrade , CD .......................... ...S181.00* CDW 55564 


~ 

3.5" .....................5443.36 CDW 55563 
+ Resolution: 600 dpi optica l. 2400 dpi interpola ted 
CD ......... .. ... ....... ..... ... ................................5451 . 78 CDW 55565 

grayscale scanning + 8.5" x 141
' max imu m document size Office Professional: Includes the programs a bove plus 

+ Selectable 24-bit color (16.7 mill ion colors) or 256 

+ HP ScanJet copy uti li ty makes color and/or black-and Access and Bookshelf '95 (CD-ROM version only) 
wh ite copies us ing your prin ter • Included software: Upgrade , 3.5" . ........................ . .............. 5276.52* CDW 63039 
HP DeskScan II , Corel PHO'l'O-PAIN'I' 5, Visioneer Upgrade, CD w/Bookshell '95 ............... . S276.32'' CDW62863CDW®$ett9 

PaperPort'" \13.0, Caere OmniP age Limited Edition OCR 3.5" ....................... .... . ..... S542.50 CDW 63040 

+ Includes SCSI adapter and power cord CD w/Bookshell '95 ...........5528.75 CDW 62766 

+ l ·year warranty *Aft er $40 m a il-in rebate for version 11pgrades from a previousFor le99 


ue rs ion of Mi cr'Dsoft Offi ce, Office. Profession al, WOrd, Excel, ... .. ... $997.02 PowerPoin t or Access. Compelit iuc upg ra.des do n ot qualifyCDW 60764 
fo r this o[(e1~ Offer va lid through 12131196. 

Adobe PageMaker V6.0 WIN ...........................549 .29 

Adobo PageMaker V6.0 WIN upg .. .133.66 

Arcada Backup for Windows 95 ......................... 58. 17 

Caere OmniPage Pro V6.0 WIN upg ..............117.55 

Conneclix RAM Doubler for WIN . ..55 .80 

Corel Gallery 2 WIN CD ....................................63 .10 

Corel Print Hou se V1 .0 WIN95 CD .................... 25.04 

CorelDAAW VS.O lo V6.0 WIN95 upg CD. ... ....225.62 

CorelDAAW V6.0 WIN9S CD .......................... 441.20 

Datastorm Procomm Plus V2.01 DOS ............. . 92.08 

Datastorm Procomm Plus V2. 11 WIN .............123.17 

Delrlna WlnFAX PAO V4 .a WIN....... ...74 .58 

Delrina WinFAX PAO V7 .a WIN95 ..................... 77 .56 

Symantec Communications Suite WIN9S CD....97 .74 

Symantec WinFAX PAO V7.a WIN9S CD .......... 79 .41 

Intuit OulckBooks V4.0 WIN .. ............................95.23 

Intuit Quicken Deluxe VS.a WIN CD . .57 .82 

Lotus 1·2·3 vs.a WIN .... .................... ......... ...... 299.89 

Lotus 1·2·3 VS.a WIN upgrade ........ ................. !13.62 

Lotus cc: Mail Mobile V2.2 WIN. . ............. 126.18 

Lotus OrganlzerV2.1 WIN ................................ 8!1.16 

l otus Organizer V2.1 WIN vers upg ... . .4!1.60 

McAfee VlrusScan V2.2 WIN ..... ....................... AS.19 

Microcom Carbon Copy V3.a WIN95 ............... . 86.62 

Microhelp Uninstaller V3.a WIN.. .33 .56 

Microsoft Access v2.a WIN .... .... .. ... ... .. ....... ... .298. 85 

Microsoll Access V2.0 WIN dev kit . ..... ...... .. .. .. 298 .85 

Microsoft Access V2.a WIN upg .. . . . . .. 113.02 

Microsoft Access WIN95 upg ... ...... ..... ... ............. 93 .14 

Microsoft Encarta Encyclopedia 1996 WJN CD .. 45.62 

Microsolt Excel VS.O WIN ..... .... ....... ...... .... .. .... .291.3!1 

Microsoft Excel vs.a WIN comp upg ................ 112.83 

Microsoft MS·DOS V6 .22 upg ............................49 .61 

Microsoft Office Pro V4.3 WIN ........... ............... 541 . 71 

Microsoft Office Pro V4.3 WIN ................. .. ....... 541 .71 

MS Office Pro V4.3 WIN CD w/Bookshelf ....... . 541 .71 

Microsoft Office Pro V4.3 WIN license .. ..... .. .... .449.70 

Microsoft Office Pro V4.3 WJN upg ................... 350.53 

Microsofl Office Pro w/Bkshelf WIN9S CD ....... 528 .76 

MS Office Pro w/BksheJI WIN95 upg CD.......... 316.32 

Microsoft Office Std WIN95 CD ....... .. ............... 451.78 

Microsoft Office Std WIN9S upg ........ .............. . 221 .00 

Microsoft Olfice Std WIN95 upg CD ............ ... .. 221 .00 

Microsoft Office V4 .2 WIN .. ... .. ... .. .. .. .. .. .............451.92 

Microsoft Office V4 .2 WIN llcense ....................384.51 

Microsoft Oflice V4 .2 WIN upg ......................... 267 .43 

Microsofl Plus! WIN95 .......... ............................. 45.26 

Microsoft Plus! WIN9S CD .................................. 45 .26 

Microsoft Project V4 .a WIN ...............................408.72 

MicrosoU Project WIN95 upg .. ... .. .................. .. .131 .04 

Microsoft Publisher CD Deluxe WIN95 .............. 68 .24 

Microsoft Publisher V2.0 WIN ............................69 .99 

Microsoft Visual Basic Pro V4 .0 WIN CD..........446 .35 

MS Visual Basic Pro V4.0 WJN vers upg CD ......86 .33 

Microsoll Visual C++ Subscription WIN95 .......449 .82 

Microsoft Win NT Server VJ.S I CD ..................632 .0B 

MS Win NT Server VJ.51 single cllenl license ...36.79 

Microsoft Win NT Server V3.5 1 upg from VJ.5 ...61.96 

Microsoft Win/Wrkgroups VJ.11 ........................ 133.21 

Microsoft Win/Wrkgroups V3.11 add-on ............. 45.87 

Microsoft Win/Wrkgroups VJ.11 resource kit.. ....29 .91 

Microsoft Windows 9S ......................................179.93 

Microsofl Windows 95 upg ................................. 89 .95 

Microsoft Windows 95 upg CD .........................89.95 

Microsoft Windows V3.11 .............. .. ..................89.58 

Microsoft Windows V3. 11 license .......................79.30 

Microsoll Word V6.0 WIN ... . ...................... 298.85 

Microsoft Word V6.0 WIN upg ........................... 11 3.40 

Microsofl Works V3.0 WIN ..................................46.16 

Norton Lambert Close·Up V6.0 ...... .... .. ............ 116.96 

Novell Perfec!Office Std V3 .0 WlN vers upg ..... 182.41 

Novell Quattro Pro V6.0 WIN upgrade ................ 47 .33 

Novell WordPerfect V6.1 WIN .......................... 245.40 

Novell WordPerfect V6.1 WJN comp upg .......... 114.65 

Novell WordPerfect VB.1 WIN vers upg .............. 89.41 

Peachiree Accounling V3. 5 WIN CD + 3S......106.51 

ProCD Select Phone 1996 WIN/MAC CD .......... 84 .56 

Quark QuarkXPress VJ .32 WIN .. ................ ....578.57 

Quarterdeck Clean Sweep V2 .0 WJN95 .............27 .74 

Quarterdeck QEMM V8.0 WIN95/WIN3.1 ....... ...62 .79 

Symantec ACT V2 .0 WIN ...... .... ... ............ ......... 172.35 

Symantec Norton Anti Virus V3.0 DOS/'NIN ... ... 51.35 

Symantec Norton AnUVirus WIN95 ............. ....... 72.87 

Symantec Norton AntiVirus WIN95 upg ............ . 32 .45 

Symantec Norton Utilities V8.0 DOSM'IN .. ...... 113.25 

Symantec Norton U1llities W1N95 ... .... .. .. ... .... .. 116.90 

Symantec Norton Utilities WIN95 upg .. .. ..........58.55 

Symantec pcANYWHERE V2.0 WIN ... ....... .. ....119.98 

Symantec pcANYWHERE VS.a DOS .. ..... .... .. .. 121.20 

Symantec pcANYWHERE32 WIN95/NT .... .. .. ... 132.65 

Symantec pcANYWHEAE32 WIN95/NT upg .... .63.33 

Visio Technical V4.0 WIN95 .. ........... ... .... ..... .....259.27 

Visio V4.0 WIN95 CD .. .. .. ........... .. ...... ..............133.7<1 


EtherExpress PA0/1 
EtherExpress PA0/1 
EtherExpre ss PR0/1 
EtherExpress PR0/ 1 
Ethe1 press PRO/ I 

press PR0/1 
press PA0/1 
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SMC0 

..... ... ... .. .......... ............. 179.99 

.. ... .. .... . .. .. 338.28 


.. .... .. ... .... . 21<1.38 

.. .. .. ...... .. 238.89 


MICROSOLUTIONS 
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~ SyQuest· 
EZ13S 135MB internal IDE interface ... .. ......... 194.42 

EZ135 135MB external SCSI interface ... .........229.90 


~15~ 15~~~ ~~r~:~~1epara11enniertace :::::::::2~~:~~ 
M11 5j !M:J ·lt.1 .1:1.13. 

c , eative Labs 
4x PnP muutmedia kit 

• . 

ALPS 
Desktop Glidepoint ....... ..................................... 67.19 

GlidePoinl Windows 9S keyboard ................... ...97.12 


. .. ....-;f-
DB 111 12X12 4 button ................................ .....248 .94 

DB Ill 12X12 16 button ..... .............. .. ............ .. 249.94 

Drawing Slate II 12X12 4 button cordless .. .. ... 219.81


EPSON. 
PhotoPC digital camera .. . ... ....... .. ................... . 499.00 


1 11~§t!~858~~~. .~.~••~~~-t·~-~.. ••• ::: : ::::::::::::: : :: : :::::::::::~!~:n 
ES· 1200ProPC........ ...... ........ .. ... .... .. .... ... ..... 1122.02 


[.lP.J ~!~,Z:,ro 
ScanJet 4S . .. ..... ... ............. .... ........ ... .... ........... . 318.55 

ScanJat 4C ........ ...... .. ... ........ . ...... ... .... .. ... ..... ..997.02 

ScanJet 4C document reeder ..........................477.55 


[¥
1mi1l1 

t~%~~caan"~~~gte~~~~~~~...... ...... 

TrackMan Llvel cordle ss pointer 

MICROTEK 

No surcharge for credit cardsNASDAq 
BUY WITH CONFIDE NCE 1rn~lil• 
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Fl,~ HEWLETT 
~~PACKARD 

HP DeskJet 

,
CDW® ~,1'!\iH"1 

....$3317.82 CDW 65838SERVICES YiOU 
P30 CSS11 1.2GB hard drive ......$3783.68 CDW 65839 

PSO CTS11 BOOMS hard drive ......$4256.08 CDW 65840BEll.ER 
P50 CTS11 1.2GB hard drive .... ..$4723.81 CDW 65841 

· ~ .::...'4 ~.iw~!RIES OVER 2?,:~?.! PROD:~, . ~~====~!~M!!.a~?i~.:ll''J;

(!)Hayes 

...609.39 

.1254.49 
399.00 
699.46 
759 ,78 
099.72 
.329.88 

l .26GB IDE ................. ................ .. .. ...... ........ .. 262 .99 
l .6GB Fn st·ATA ........... ................................. .. 291.0 5 

C::::.::.:ER 
1.27GB Fast·ATA ..296.90 
2. 14GBFasl SCSl-2 ..645 .17 
4.29GBFasl SCSl-2 ..993.53 

BOCA 
Online Express 14.4 ln1crnal wlfax ....................52.75 

~~n2a~B~~f:r~~14w~:~~~~~~~.~~·~·~···· ·····::1·~~:i~ 
V.34 28.8 external w/1ax ...........................205.00 

+ Sharp 600 x 300 dpi monochrome 
output + 3 ppm fast, high-quality ." 
printing + Parallel interface, 48KB print 
buffer • Add vivid color easi ly with HP's 
optional Color IGt-just snap in the cavtridge and print • 
Streamlined, lightweight 
4.3 lbs-tits easily into a briefcase 

HP-C2655A .. CDW60751.....$295,74 
Color Kit, HP-C3280A .. ..$39.95 CDW 62678 

Rechargeable battery, 

~~f 
JI • 

TOSHIBA 
..............1939.65 
..............1579.71 

.. .... .. ... 2147.21 

........... 3888.98 
............ 3179.50 
............4325.11 

4538.74 
5868.34 
6828.20 

.7299.64 

NEC 


Thln~P~~tablcs 

Canon 
BJ30 mono .........259.88 BJC610 ...............469.00 

BJC70 color 355 .65 BJC4100 ............. 329.00 

BJC210 .•.............239.00 


EPSON" 
LX300 ... 
L0570+ ···············:~~:g~ 
L0870 .. 388 .95 
L01 070 333.18 
L011 70 244.85 
L02170 339.00 
L02550 599 .00 
FX870...... 799 .00 

LEXMARK LASER PRINTERS 
WinWriter I 50c thermal Inkjet
4039 10 ........... .. 
Optra A 
Optra R 
Optra LX 
Oplra LXi 
Optra C color laser... 

Panasonic 
1150 ....................133.57 3123 ....................251 .68 

2023 ... ..........182.98 KX·P6100 Laser ..389.48 

2130 ....... .............204.60 KX·P6500 Laser ..448 .70 

2 135 Color ..........247.53 


~TEXAS 
INSTRUMENTS 

microLaser WJN/4 ... ..............................429.83 

micrelaser 600 ...... ... .... ... ..............................739.55 

microLaser Pro 600 PS23 ............. ..... ............1197.02 

microLaser Pro E .......... . ..............................1365.49 


~:g~gt:~~ ~~~~-~ro1 1 2 ::::::::::::::::::::::::::::::::~~:~:n 

(AP.] ~!~KL~ 
HP DeskJet 340 portable ........................ ...... ...295.74 

HP OeskJet 600 .. ..........................................235.90 

HP DeskJet 660C . .............. .. ..............376.66 

HP OeskJct 855C .. . ........499.00 

HP LaserJet SL .... ..... ..........479.00 

HP OfficeJet inkjet laic/copier/prinler ...............589.86
:::~~~ Jilt!! 

....... 3697.09 


.......2375.91 
 LabclWriter XL WJN ...~~~!~.~ .......................149.94 

LabelWriter XL Plus W1N .. ......... ..............224.89
······:·:::~~~§:~~ 

M<Wor 
540MB EIDE ............. ... ........................ .. ..... .. 184.86 


ACCURA 144 Internal w/la11 ..............................77.44 

ACCURA 144 ex1ernal w/lax ............................89.35 

ACCURA 288 V.34 Internal w/fax .....................167.64 

ACCURA 288 V.34 external wlfax .................... 189.70 

OPTIMA 144 external w/lax ............................374.30 

OPTIMA 288 V.34 lnlernal w/fax ......................365.14 

OPTIMA 288 V.34 external w/fax .419.44 

OPTIMA 288 Business Modem .......................433.23 


••PRACTICAL 
. PERIPHERALS. 

14.4 Internal w/lax.........................•...................64.53 

14.4 Mini Tower w/lax ..................... .. .................77.44 

V.34 28.8 lntornal w/lax....................................152.40 

V.34 28.8 Mini Tower w/lax ...........................169.44 


MICROCOM 

g:~~~~\: ~~~J~~.~~..~~:~ :::::::::::::::::::::::::J~:::~ 

PUREDATA 
SatlsFAXlion 400. Internal ............. ......... .......288.64 

SatisFAX11on 400e. external ..... . ..........324.89 


@ MOTORO.LA 

Lilostyle 28.8 int. w/lax, Caller 1.0...................187.20 
Lifestyle 28.8 oxl . wllax. Caller 1.0.....•.... .........196.38 
Power 28.8 ext. w/1ax. Callar l.D.. flash ROM .. 256.49 
BitSURFR Pro ISDN termlnal adapter .... ..349.84 

!llh'floboticS 
SPORTSTER MODEMS 


14.4K Internal w/lax... ...•............ ...... .............94.81 

14.4K e111ernnl w/lax ........................................111.00 

28.8K V.34 Internal w/fax ................................179.88 

28.8K V.34 0111ernal w/fa11 ........... .....................199.86 

Vi 14.4K Internal wllnx & voice... ............. 108.41 

VI 14.4K external wllax & voice ........ ...... ... ......128.89 

VI 28.BK V.34 internot wlfoK & voice ... .........197.60 

VI 28.BK V.3•1 external wfla.K & voice .... .......... .217.14 

Vi DSVD V.34 Internal wlfax & volco... ... ...278.82 


COURIER MODEMS 
V.34 lnlernal w/lax ............ ...... .... .....................349.73 

V.34 external w/lax ...... .....................................369.98 


ZOOM 
V.34 28.8 FaxModem Internal. .......................142.89 

V.34 28.8 FaxModem external.........................162.51 

14.4 V.32bis Voico Speakerphone internal ......111 .38 
V.34 28.8 Voice speakerphone in!ernal .. ......185.10 

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 ............................. .. ... ...............378.01 

SmartUPS 1000 ..... ......... .......... ......................517.15 

SmartUPS 1400 ............................................. .. 646.78 

Su1geArrest Network ...........•....•........................33.25 

SurgoArrost Pro .........................................29.45 

SurgeArrest Network+ Phone ...........................49.98 

Llne·A 600 .. ....•.•..................119.09 


TRIPP LITE 
BC250 ..... ...........................................................94.97 
BC PEAS 420 ......129.74 
BC PRO 550 ...........•.......................•..............188.16 
BC PERS 500 ..................................................169.33 
BC PRO 675 ... ..........216.35 
BC PAO 850 ....................................................284.98 
BC PRO 1050 ..............................................319.45 

SMART PRO 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 

Isobar 4 OUTLET ....... ....... ....... .... .... .. .............. .38.95 

Isobar 6 OUTLET ..............................................46.38 


3Com Ethorlink Ill PCMCIA .............................159.11 

3Com ElhorUnk lllC combo ..............................464.21 

Adaplec APA 1460 SCSl-2 ...............................177.42 

Hayes EZJack 14.4 w.lax .................................159.32 

Hayes EZJack V.34 w/lax .................................219.00 

IBM Token Ring 16/4 .................................318.38 

Linksys Ethernet combo.. .......................139.87 

Megahertz XJack 14.4 dala/fax ..................... ...73.11 

Megahertz XJack Gold 14.4 data/lax ........... ...79.58 

Megaherlz V.34 dala/lax w/ XJack .......... ........312.34 

Megaherlz 1OBT En et adapter w/XJack ..........142.04 

Megahe11z cell·roady 28.B/Enct w/XJack .......459.86 

Motorola Mon1ana 28.8 cellular ........................249.63 

Motorola Marquis 28.8 da1a/fax & LAN ............446.51 

Motorola Mariner 28.8 da1a/fax & LAN ceUutar.496.19 

New Media Bus Toaster SCSl·2 host ............•..194.64 

New Madia Wave Jammer sound card ......... ...218.71 

Slmpto Toch 28.8 Communicator ................... ...218.04 

Simple Tech 14.4K modem+ voice ....................97.19 


~:~~:: i~~~ ~fo5~~d::r~~~j;;::::::::::::::::::::::::: 3!~::: 
SMC Elilc Ethernet combo ...............................173.77 

USA Sportster 14.4K ..........................................99.22 

USA Sportster V.34 with DataV!ew.................. .288.93 

Xircom Ethornel 10BT ...................................141.21 

Xlrcom Ethorne1combo... ........................188.16 

Xircom Ethernet+modom I OBT .... ............. ..... .. 333.15 

Xircom Ethernct+rnodem combo ..... ............... .. 382.88 

Xircom Token Ring 16/4 ....................................424.53 


1:ii!W•l'l:f;l •l;ll'IJ! 
Intel OverDrive DX2150 .... .......119.56 
Intel OverDrive OX2166 ....................................127.34 
Intel OverDrive OX4ns ....................................145.65 
Intel OverDrive OX4/100 ................................ .. 187.75 
Intel OvcrDrlve PenUum 63MHz ............... .......178.74 
lnle1 OverDrive Pentium 83MHz. ..... .... .261 .37 
ttjO.oD1.c R:ri.m 13Yl3JvHz lPJb'56J, 565 .....339.11 
ttjD.alli.eRri.m 1a>'13JvHzl{:gb'!775. ..... 339.11 
Inlet o.aoriw Pcrn.m 150MH.z lfl9 b" 59.J..........414.14 
lntBOwrOriw Penti.m 166MHz tfJQ b' 5"100........556.72 

Call CDW todlly for compat1biltty information 

&l iU.t.J ·EMIJ:Jft;f·i •ii 

ff.i"l~'e, 
Compaq Protin ea 4MB .................. .. ................. .. CAll! 

Compaq Prolinea 8MB .... ......... .. •......... ...... ......CALLI 

Compaq Prolinea 16MB.... . .................... .CALLI 

HP LaserJel 4P 4MB ..................... .............. ......CALLI 

HP LaserJet 4P 8MB .........................................CA LLI 

HP LaserJet 4 4MB...... ........ ........ ........... ...CALLI 

HP LaserJet 4 8MB... .....................................CALLI 

IBM ThinkPad 755 8MB ................ .................. ...CALL! 

IBM ThlnkPad 755 16MB .............. CALLI 

NEC Versa 4MB . . .......... ... ................. .... ..CA LLI 

NEC Versa 8MB . •. .... .................. ......•................ CALLI 

NEC Versa 16MB ......................... .. ....................CALLI 

Toshiba 1900·4600 4MB ..................................•.CALLJ 

Toshiba 1900·4600 8MB ........... .. ................ ....... CALL! 

Toshiba 1900-4600 16MB ......... ....... ................. .CAUi 

Toshiba T2100, T2150 4MB ........ ...... ................. CALL! 

Toshiba T2100, T2150 BMB ....... ......•.................CALLI 

Toshiba T21 00, T2150 16MB .......... ...................CALLI 


CDW0 sells for less and services you better! 

(800) 959-4CDW,4239) 

(847) 465-6800 

........iftiiiiiiiiiiiiiiiiiiiial!M 

http:ceUutar.496.19
http:MOTORO.LA


June 6-10, 1996 

COMPUTEX TAIPEI is your gateway to 

computing success . The show is a door 

opening onto a world of industry inno

vation, and an excell ent opportunity to 

see the absolute best of PC eq uipment 

and Taiwan's leaping multi-media 

industry. COMPUTEX TAIPEI is also 

never short on information, feat uring a 

huge range of seminars and speeches 

on the latest industry trends. So it 's 

simple. If you want to profit in the IT 

business th is yea1; COMPUTEX 

TAIPEI will give you the edge you 

need--the cutting- edge. Come and see 

the ingenious products of Taiwan. 

Circle 227 on Inqui ry Card. 

OrganUer: 
China External Trade Development Council 
5 Hsinyi Rd .• Sec. 5. Taipei. Taiwan. R.0.C. 
Tel : 886-2-725-1111 . Fax: 886-2-725-1314 

l'er1ue: 

Taipei World Trade Center Exhibition Hall 
(TWTC) 

~ Sporuor: 
~ Taipei World Trade Center 

For more e;thibition in.formation, please contact 
the orgamze r. 



Products highlighted In yellow offer 
special pricing for BYTE readers only! 
Take advantage of these outstanding 
values by mentioning VIP 586 when 
you call today to place your order. 

Jameco 75/90/1 OOMHz Pentium® 
compat. Motherboard 1itrit:J 
• Award BIOS 1 

• ZIF socket 
• RAM expandable 

to 128M on board 129832, 129841, 129859 129 816 
• 256K cache on SCSI C t S · C

board, expandable ompac enes ases 
to 2M (interleave) 129728 SCS I 3.5' external HD case ...........$79.95 

• 4 ISA slots and 129736 SCS I 5.25' external HD case ...........79.95 

4 PCI slots 129031 SCSI Elegant Series for High 
129031 Pentium• mb. w/o CPU ............$189.95 Speed Drives 
124636 75MHz Pentium• proc...... .... .... .. Call 129744 SCS I 3.5' external case ............ ....$99.95 
125487 90MHz Pentium• proc....................Call 129752 SCS I 5.25' external case ................99 .95 
125495 100MHz Pentium• proc. . ... ... .. Call ___ _ ID_E_C_D--R-O_M_ C_a_s_e___ 

MPEG 16·Bit Video an~ 129710 IDE CD·ROM external case .. . .....$99 .95 
Audio Decoding Card ~---M-u-lti-pl_e_D_ri-ve-E-xt_e_rn-al~-
• MPEG 1video Subsystem Enclosures 

and audiostan dard 129761 5.25" full height............. ........... $11 9. 95 
(ISO co 11172) 129779 5.25' 4-half he ight bays ................179.95 

•co and CD-I Real 129787 5.25' 8-half height bays ................349.95 
Motion Video at 129795 5.25" 8- llalf he ight bays 

30 frame/sec. with two power supplies ...........549.95 

·Full sc reen Diablo Series Enclosures 
display up to 1024 x 76816·bit Hi·color 129841 Desktop enclosure .. ........ .........$129.95 

130121 MPEG 16-bit decoding ca rd ......$229.95 129832 Mini-mid tower enclosure .. ..........129.95 
SIMM Multiplier and 129859 Fu ll tower enclosure.... .. ....169.95 

Removable Racks
Recycler Cards 129816 Removable rack for IDE HD' ........$39 .95 
• Multipl ier card 129824 Removable rack for SCS I HD ........39.95 

all ows you to 
use two 72-pin Accessory 
SIMMs on a si ngle 129808 Redundant hot-swap pwr. supp.... $399.95 

72-pin slot (P/N Cellular Battery Packs 
130083)  each • For Motorola flip phones 122673 
card configu rable 122657 BAT4 6.0V / 700mAh 0.4 .... 
from SM to 32 M 1300 91 122665 BATS 6.0V I 1300mAh 0.4 .. 

• Recycler ca rd uses fo ur 30-pin SIMMs in a 122673 BAT6 6.0V / 450mAh (slim) 0.4 
72-pin slot (P/N 130091) - each card 
configurab le from 1M to 32M Hands-Free Kits mJ

130083 SIMM dou bl er board ..................$29.95 For Motorola flip phones. 
130091 SIMM recycler board........ .. ...29.95 Asafe, easy way to use your 

Dynaml·c RAM IIll' I po rtable ce ll phone. It lets 
~{ you keep both hands lree! 

DIPS ~- 128856 Portable hands-f ree kit... . .. ... $59 .95 
128848 H/F kit w/ plug-in charger .. ..............59 .95Part No.Product No .Pins Description 

4164-100 16 64KB x 1100ns 
41256-60 16256KBx 1 60ns 
41256-80 16 256KB x 1 sons 
41256-1 00 16 256KS x 1100ns 
511 000P-70 1S 1MB x 1 70ns 

42251 s11000P-BO 18 1MB x 1 sons 

SIMMs 

Price 
$1 .39 
2.39 
2.19 
1.79 
6.29 
6.19 

Part No.Product No . Description Price 
53701 94000S-70 4M B x 9 70n s $144.95 
53719 940oos-so 4MB x 9 sons 139.95 
41486 41 256A9B-10 256KB x 9100ns 8.95 

64·Bit PCI Local Bus Graphics 
Accelerator Card ~ 
•IBM 486 and up , ~ 

PC I 2.0 compli ant • · 
• 1 MB ORAM standard 

on board; upgrade
able to 2MBor 4MB 
us in g 256 x 16 ORAM 
P/N 12S688 

• Drivers lor many Microsoft" and other popular 
software applications in cluding Lotus, AutoCad 

These full featured ca rds will provide optimum 
performance fo r your network in accordance with 
Ethernet and IE EE S02-3. Eac h card comes with 
Novell's EN 2000 software and a BNC -T adapter to 
connect and configure to the system , and is FCC 
Class Aapproved. 

PCl-Bus Combo BNC/UTP/AUI 
Ethernet Card 

• 32 -bit inter
face with full· 
duplex for 
simultaneous 
TX/RX with 
slave-mode 
operation 

• PCI system 
BIOS automatically detects BOOT ROM 
and 1/0 port add resses 

• Supports PCI clock speeds to 33M Hz 
• Diagnostic LEDs for TX/RX, co lli sion and link 
• On-board socket for remote BOO T RO M 
• Supports SK, 16K and 32K access to BOO T ROM 
• Interrupt line: INTA, mapped to BI OS 
•Weight: 0.63 lbs. •One-year warranty 
130251 PC l-bus combo card ......................$69.95 

ISA Plug-and-Play Combo 
BNC/UTP/AUI Ethernet Card 

• Supports 
Microsofts 
plug & play 
for jumper
less mode 

• Full-Dup lex 
Ethernet 
function to double channel bandwidth 

• Diagnostic LEDs fo r TX/RX, collision and link 
• Supports IRQs: 2/9, 3, 4, 5, 10, 11 , 12, 15 
• 110 Address select: 200H, 220H, 240H, 260H , 

2SOH , 2AO H, 2CO H, 2EOH, 300H, 320H , 340H , 
360H, 3SO H, 3AO H, 3BOH, 3EOH 

• On-board socket for remote BOOT ROM 
• Supports 16K , 32K, 64K and 16K page mode 

access to BROM 
• Weight: 0.64 lbs. • One-year wa rran ty 
130235 16-bit plug & play ethernet card ... $69.95 

Low Cost Ethernet Cards 
•Auto

detection on 
S/16-bit slot 
as well as 
twisted-pair 
wire/coaxial 
cable 

•Jumper, 
jumperless option • 16K SAAM buffer 

• On-board socket for remote BOOT RAM 
•TX/RX in dicator LED 
• Supports BOOT ROM disable command 

to release memory after booting 
• Weight 0.6 lbs. • One-year warran ty 
130227 16-bit combo card.. . .. ......... $39.95 
130243 16-bit card for 10BaseT ......34.95 
130219 16-bit card for 10Base2 ..... .............39.95 

and 3D Studio (3.5' disks) IEEE·1284 Parallel Cables 
• VGA , SVGA and multi-sync compati ble The newest cable standard 

41515 41256A9B-70 256KB x 9 70ns 14.25 
41523 41256A9B -SO 256KB x 9 sons 13.75 
41769 421000A9B-SO 1 MB x 9 son s 40.95 

Computer Power Supplies 
• Fi ts most popular .. 

desktop, mini verti cal ;;~,::_. ·~- · -
and ve rtical cases ~'"'-\· •I 

• 808s1802861so386 \ I ...:. . ~: 
and co mpatible .,_;;;;;,, 

• On e-yea r warranty • ./~ 
• Built-in fan 

19465 
""· 

19465 150 Watt (BOSS) .. .......................$59.95 
67467 200 Watt (SOSS/S0286) ..............69.95 
19545 200 Watt.. .. .....79.95 
19529 200 Watt mini.. .. ...........59 .95 
65728 300 Watt. ... . ......109.95 

Jameco Heat Sink/ 
Fans for 80486/
Pentium®CPUs! 
Keep your 80486 and Pentiunt' cool! ~===-~ 
• High efficiency cool ing fan desig n 

• Feature conn ector VESA 26-pin header with DB15 
vide o connec tor • User's manual included for high-speed printing, 

resulting in speeds up • •• Size: 7.6"L x 3.3'W • One -year wa rranty . 
128805 1MB PCI graphics card.. . .. .. .. .. .. $99.95 to 10 times ~aste~.tha.n \J.. ~ $. 
Fl D

. k convent1ona app 1cat1 ons. ~ _ • .
Oppy IS 28 AWG stranded twisted 

Drives 118957 pair inner conductors. 

• PC/XT/AT compatible 6' long. 130067 
118957 Pa nasonic 1.2 MB 5.25" 130067 DB25M to Cen tr. 36M ....................$16.95 
118922 Panasonic 1.44 MB 3.5' 130059 DB25M to Hprof. Cent. 36M .............19.95 
74392 Teac 3.5"/5.25" Combo ............129.95 130075 HPCent. 36M to HPCent. 36M .. .. ......29.95 

JAMECQ"1355 Shoreway Road Call for your FREE catalog 

ELECTR0N1c coMPONENTs Belmont, CA 94002-4100 
coMPUTER PRooucTs FAX: 1•800•237•6948 (Domestic) 

FAX: 415•592•2503 (International) 
E-mail: info@jameco.com 
http://www.jameco.com 

• Installation is easy! Just snap it in. 
85497 4S6 CPU Heat Sin k only.. . 

67660 486CPUH eatSinkw/fan.. . .......7.95 l~ittP·~~~-~~;·~~~···•.,11111i;;i;;;;;;1112379 4S6 CPU Heat Sink w/fan& heat pump 49.95 I 
117348 60/66MHz Pentium• Heat Sink w/fan...12.95 
118092 75/90/1 OOMHz Pentium" Ht Snk w/ fan 12.95 

re so lution 
• Non-interlaced flicker free 
• Universal power: AC100-240VAC 
• Front panel controls for brightness, contrast 

vertical and horizontal alignment 
• UUCSA/TUV/DHHS/FCC approved 
• Inc lud es manual and cable • TilVswivel base 
• Size: 14.2"W x15.2"0x 13.6"H • Weight: 2S.3 lbs . 
• One-year warran ty 
130171 14" super VGA monitor 

101 ·Key Keyboard with 
Trackball ~---~~ 
•PC/ATand 

compatib les 
•Tac tileclick 

so un dand fee l ~-------~ 
• "N-key" ro ll-over for quick typists 
• Adju stable tilt mechanism 
• Req ui res DOS 3.0 or higher 
• Menu driven softwa re driver inclu ded 
• One-year warranty 
128717 Keyboard w/ trackball.. ................ $99.95 

3·Button Ergonomic Mouse 
• PC/XT/ATand KJcompatibles ' 
• For 9-pin serial port; 

25-pin ports req uire • 
adapter P/N 10321 , 

• Middle button locks 
left or right button 

• Serial mouse • 3.5' setup disk 
• Size: 4.S"L x 2.5"H x 1.6" W • Weight: 0.5 lbs. 
128733 3-button ergonomic mouse ........$14. 95 

'U!lu/fJtc«Ci" Adapters 
• Si multaneo us 

connection of two 
differe nt types of 
po inting device 
combin ations 

• Size: 3.0'L x 2. 0"W 
• One-yea r warranty 
125719 2 mouse serial ... 
125727 2 mouse PS/2 
127992 Digitize r/mouse .. 
127984 2 keyboard ... 

33.6 bps Data/Fax Internal 
Modem 
• 33600 bps data 

modem and 
14400/9600 fax 



16MB n/o .... ... $329 32MB n/a .............. $759 
PS/! Con1vltont, Euen~ol, hpe1! model1 

16MB 96F9291 .. 

..,:.ia~~-

72-PI N 72 - PIN 

$369 
hpon1ion booid1 for PS/2 80386 ba~ model1 

~: :~: =~~~ ~~~~~~~ !~: ~~~~! -.. .. .... _ ;~~; 

First Source Internationa l 4M8 

...-
[);men1ionP75, P90 @ PC7005erie1(ollmodtl1l&Valuepoin1Podormo11Co5erie1 

4MB n/o ........... ...$19 BMB n/o ............ $1$9 lol!model1J 
16MB n/o ............. 5329 32MB n/o ............ $759 4MB n/o ................. $79 SMB n/o ............$159 

T 100% GUARANTEED 

T LIFETIME WARRANTY 

T EASY TO INSTALL 
~ D1mensionl'100 + ,P75+ 16MB n/o .............. $329 J2MB n/o 5759 

4MB (EOOJn/o ...... 589 SMB !EDOln/o .... S179tt) PCJOOSene1joUmo&elilAprivo!onnlOdel1) 
16MB (EOOJ n/o $469 J2MB JEDOl n/o .... $959 4M8 n/o ................ $79 BMB n/o ......... 5159 

@ O.men~XPS[ollmodel1J 16/.\B n/o ......... S329 J2M8 n/o .. .$759 

PS/225/286,30/286 
2M8 30f5360 .................................. S79 

PS/2 35SX;LS, 40SX,50Z,55SX;lS, 65SX; LS. 70,XS!orion 
2M8 6450604 ... ... . ...... 587 

PS/2 70.A2 1; A61 ; 821 ; e.61, P5/Valuepoin! Cu model1 
PS/1 Con1vl1on1.fllen1iol , hperrmodel1 

2/i.>£ 6450608 .... sas 
P5/235SX, IS,40SX, 55SX, LS,65SX; LS, XS!ahon, 
P5/Valuepoin1Cumodel1 

4M3 n/o .. 579 4MB [EDOJ n/o ... $89 Ap!1vo JOO. SOO ond 700 14r1e1 4M8 34f2933or87F9977 5159
T FREE TECHNICAL 8M8 n/o ............ $159 SMB [EOOln/o ....5179 4MB n/o ... $79 16MB n/o .. 5329 PS/2355X; IS. .:05X, P5/Valuepoin1 

16MB n/o .... .. $329 16MB [EOOI n/o ..... 5469 Eduque11 55 8MB 6450129 ... 5179
SUPPORT 	 $174 

"' 
Eduque1t30, 40ond50 rnodeh 2MB 6450902 .... .... .... SSS 

GATEWAY 2000 4MB 6000896 . 5174 l6MB 60G0898 5549 PS/2 90XP, 95 XP. P75 (pain) 56, 57 [olrnodeh) 

;Ill 	 KiDJJ~l!tU32MB n/o .... 5759 J2MS (EDOl n/o .. 5959 4M8 74G1299 PS/290XP, 95XP, P75(poin)56,571olllPS/I ProM.2123 

MICRONAST 	 P5/1206,386SX PS/ 1 Con1uhon1, foenMI, hpen model1, PS/ 1 Pro M212J 
2M8 92f9935 ........ $79 4MB 92F9694 $149 	 Pra 180 Mag num, Pro 200 Mogmm £\is, Pl33 Pawtr Serve1
4/,-£ 6450128 ....... $89 81>'£ 6450130 5179 


VolvepointPerlormollCtmodeli 	 SMP, P266Pcrwe1 ServerSMP, 410CIPCIMognvmPS/280.111 ; 311 , 121 : 3:11.081 ; 161 
4M8 92G9201or73G3131 	 589 ~MB n/o . ...579 81T'.8 n/a .............. 51$9 
... 2MB 6450379 588 
8M8 92G7520or73G3lJ2 . .. 5179 16MS n/a ........ SJ29 J2MB n/o .............. 5759 

1 PS/\ Con1vhont, Enenrial. Eape1tmodeh a43, •44, 1	 PS/2 80.A21 ; AJl ; A16 
" P~','.;110 ~;1~!s~ ~ s 1 s9 l6MB 501566001 ... 5369 HEWLETT-PACKARD 	 41>'£ 6451060 . .......... ... . ...... S169 P150PCIMillennio,P166PCIMillennioPlu1, 


PS/Volutpoin1ollmodel1ucep1Cumode\i hpon1ionboord1I01PS/280286baitdmodtl1 P75 Power S1o11on, PlOO Powtr Siotion, PlOO Horne MPC,
4M8 96F9290 .....$177 16MB 96f9291 ...... $369 4·16M8w/4MB 6<l50609 (uie72'Pin) .......... 5299 P\50 Horne MK PW 

32M8 501567-001 ....5759 6AM8 501568001 ..52,199 1 Vet~aVE,Vl3.Vl266/100,XM3 , XM2,M2 
Premmlo MX(allrnodelil 41.\B D2690A ......579 BM& 02691A ... $159 

8M8 500987-003 .. 5159 16M8 5013.:0-002 ... 5369 
 n/o ... . 589 

n/o .. .. .. ............5179
32M8 500987-005 5759 64M8 501569-001 52,359 

n/o .. . . .. 5469 
n/o..... 5959 "'0 COMPAQ 

•I Presouo720, 724, 7J4,77J.920, 924, 860,992, 9B2. 972, NECc 

ti:;Ill 

ft 
Ill 

llf-
z
... 

Ill 
;Ill 
z 
a
-
0 
,.z 
.. 


978. 954, 526, 524, 528, 520, 510 
PllW1!1Motebprt11 •(aBrnodel1J&lmogeSerie1(oftmoclebl 

161•..a 147524.001 5329 32M8 147525-001... $759 
4.M.B 147522.001.. $79 8MS 147523.001.. 5159 

OP..4\GJIXXll. 589 8M8 OP..41().JIXXl2. S179 
16MB OP.410JOOJ2 $6 13 32'.~ CfJ.1Q.XO:J2 51,199Non-pcrity ParityPmorio 650, 660, 663, 433, 425, 866, 850, 833, 866 Always Includes Installation Pa-MoNI Value Serie1 !ah model1J &body Seties !oD modtb) 

16MB 149320-001 .. 5369 3211.8 149147-001 5759 
4MB IJl664-001 S89 6Ma ld1685-00I ..5179 1 x 3·70ns 1 x 32·70 1 x 36-70 

4/-.'.& Ol'-410.14003 579 6MB Ol'-410.14004 5159 
Prd.inec 5751.U, 59()'.-l.X, 5133, 5100, 575, 590, 4100. 466, 450 

Instructions! (on •tano.m ermm•l
13-chip/ 1 MB) .... 523 14MB) ............... 579 l4MB) ............... 

589 
 lbMS Ol'...! 1()1'®5 5329 32Na Ol'.J10.1d(()ti S7S9 
4M3 172712-001. 579 BJ..'.3 172713-001 5159 lmogt 425, 4JJ, 4661 x 9·70ns 2 x 32·70 2 x 36-70 16/.·'3 172714.001.. 5329 J:W.S 172715-001 $759 4M8 410.12002 ... 579 161.\B 410.12003 5329 

Prci.wieoEnhotctd!olmodeli),466, 4 33 , ~. CDS,425S,4335 llMBJ ............... 528 
 ieodyJ25, 433 

4MB 141864-001 . 589 


IBMB) ............ 5159 IBMB) ............ 
5179 


.dM8 n/o 579 161J.8 n/a ........ $329 

8M8 1416a5-00\ ... .....5179 4 x 3-70ns 4 x 32·70 4 x 36-70 PowerMote 386/33!; hpre11 le, e model1 
16M8 149320-001 ...$369 4M8 0P410.0205... 589 16N.3 OP410.0206 . 56\J13-<hip/4MBJ ..... 589 116MB).......... 5329 l16MB).......... 5369
Dei~Pra 590MX, 575MX, 575. 590, 5100 
4M8 172712.001 . $162 BM& 172713.001 .. 5299 4 x 9-70ns ax 32.10 s x 36-10 PACKARD BELL 

De1lProXt !anmodehl l4MB) ............... 
599 132MB).......... 5759 132MB).......... 584916MB 172714.001 5369 32f.\B 17V15-001. $75 9 

force Serie1 jatt rnodeb) &het11tive Sene1 (anmodelil 

4t.\B 148187.001 ... 589 8MB 148188-001 . 5339 
 4M8 n/a ............... $79 SMS n/o ........... 51 59 

16M8 148189-001 5669 321.\B 1J8190-00l 51 ,298 16MB n/o . . .5329 32M8 n/a ........ $7S9
ALWAYS CALL FSI BEFORE YOU BUY! 

LAPTOP & NOTEBOOK MEMORY 
• Call forApple notebook memor~ • NEC TEXAS Hl'lolC!f.ltl4l 

\MB (202.dA

COMPAQ Vetso S, Verso 2~ 4Mll QP.JJ().1201 5141 ~ Ml !:t:l.& to li HPlolel'.le15l 


""" '" t.n& !t>t INSTRUMENTS 	 ... 541 

I 	
1 

!!!!ii! ~ ~ 1"' 'PRICE ' 8M8 Of.4\0.1202 5299 EUcnso450 ~PRICE~ M.'£ 9803932.0001 SISI IMS C3939A S75 2MS CJWA 5137 
!fl! Conkl10Ae1a , ' PRI CE , 4M8 	 190532.001 5139 -:..ono~.: 1bUiB or.410.1201 s599 ~I!!.- aMS 9803950.0001 s3o9 i!MB C31..l.8A 5215 8M3 n/ a S390 

190597001 SJ09 Hl'lolel'.letllP, 11,Ulf'. MIOVetw V, /.\ P, JaOO:'°' 4M8 OP-410.4001 $161 161-.\B 9803933-0001 5599Premium II 386SX -:.nROP!.: ~'.~! 2MB 334758 595 4MS 334778 5169 
5142 5 HPloier)t1D, HO 

$ ~ 1 """'190598-001 5579 4050, 4080 ' PRI CE 8MB QP.410.4002 5285 @ EA1enw550,550CD, 8t.t8 9809810-0001 5285 

...............500780-003 ....... 25 	 ConMa 4/25. 4/33 :: :::i=~ ~J(!!!l!l.:- 16MB QP.410.4003 $579 560, 60CD ~~~ ::~:~::: s~~~~ 
 2M8 J3.d4..l.8... ..$95 4M8 33..l.458 5169 

16M8 U4790-00J $579 32M8 QP.410.4004 Sl, !39 TMS000, 5010, 503~ SMB 9798816-0001 5303 HP toie1.let fl111, .d , 4M. 4Si, 4SiMX. XLJOO, De1l.le1 1200t 
5100, 5200 , ' PRICE , 16M8 9798816-0002 s1 19 lMB C206JA ..........548 2M!I C206.dA ........ 589 

5259 

I B M • LIE EJ11e 4/ 40. 4/50, 4/ 75 :~~ :::;:: ,,,. JMS C2065A ...... S 169 6MB C2066A ........ SJ39 

$142 

WHY ADD TM JCQJM ~~J._:' l:~ :~:~~~~ 	 g~~ HPloie1Je14 P, 4MP, Colorloierkl16M8 199017-001 5579 
2MB C3131A ..... -· 595 4M8 C3132A ......... 5170


CooMa400,410. 420. 430 4M8 147653-001 	 SIS! TOSHIBAMORE MEMORY?PS/2 Systems OK HP 0e11.Je1 500. 500C. 520. 520C. 55oc. 560. 560C,,,;,;8M8 147655-00 1 5279 !!a 256K 227078.. .. ........................... 540
"' t.l."'
12115, T21J0, 12135, 8M8 NW2027U 5289 

moo.mo5.t2110. 41.'.8 NW2026U 	 5161Expansion Board HPDe1•gnJe15P, 5MP 

4MB C3132A .. 5170 8MB C3133A ....532912150, 12155 16M8 NW2028U 	 5579El.~ 5000 ~~: :r: ~r~~:i:: 	 l!~:EXP. BRD OK ....6450605 ............. $65 
 Olido1oOL400 
32MB 213515-003 51 ,069 24M8 NW2029U 5859 

g, T1900, T4600, 14700, 4/.'.8 PC..PA2012U $140 Jf,\8 70014701... . ..... 579PS/2 Model 30/286 64M8 213515-004 52,089 IJ800. TJ850, 14900 8/i.'£ PCfA2013U 	 S249 2M8 n/o ...........579 
SS99 Olidoto01.400E- DELL 

"" 
2MB Kit .......... .30F5360 ......... $69 
 , ' PRI CE ; ~~~~ ~;~~~:~~ 51 ,139 2M8 n/o . $119 .. e..& 

Tl400, t3600 -:.. DROP!..: 4/.\B PC..OA2019U 	 5141 ~18 n/ c .. . ....... $189 
lo1.tucleXP1,P75, P90 8M8 3\0..J435 S259PS/2 Model 80 -V......,. BM8 PC..PA2020U 5269161.'.8 JI0.3436 5579 
16M.B PC..0A202JU 5549 r-------------------,

I 
2MB Module ....6450379 ........ $50 
 1400, 1405, T410. r.:15, 8M8 NW2031U $329 


T610 Pod~e. HOO. t105 16M8 NW2032U 5689 

J2MB N'm034U 51 ,299 


IBM 
IPS/2 Sy~tems 2MB • '" ;'""'~ ~ ' PRI C~ ~ .~, 840~ $14"'1 

ltcra 700, ' 
1 PRICE ; 8M8 NW2035U 	 5409 IF YOU CAN'T FINO I 

5259 
1 5579

Expansion Board r -J(!!!l!l- BMB 8'GS692 
720COT "':.J(!!!l!l.: ~~~ :~~~~~ 	 I

Sl ,799 ""' 	
I 

I
2MBhp. Brd \497259 ..... ......$120 Thi~kPadJ65. 365CD : :;~~~~ $15 1 
 I

AST WHRT YOU'RE I16M8 92G7293 SS99 
ISTATIC RAM ~, 1h;o1Pod70l 4MB 04H619J $15 1 ,,,;; ' PRICE " i.:.& 5161 	 I 

$ 
8MB 04H6\94 5309 	 "" 

4.50 DIGITAL :r;t1aBOON~~.l.: :: ~~:::::~ 5269 LOOHING FOR CALL! I 
$599 I 

"' !?z!.!!i_ I32 x 8 - 15............ 16MB 04H6195 	 16MS 501488-003 5599
$4 25 Thin~Pod 700. 720 4M8 07G!419 $161 Hi Nole 4M8 FR·PCP7M-AA 51""'41 Ascent1a 900N. 9!0N 4M8 501392-001 SIS ! 
5289 8MB fR·PCP7M-AB 5265 	 We stock memq upgrades for32 X 8 • 20.. . I 8M8 07Gt420 	 8M8 501392.002 5309 

I 
I

16MB FR-PCP7MAC 5519 5639, ' PRI CE ,, 16MB 501392.003 t~oumds of computers &printers I 
J2 X 8· 25. $41OO 1MolPod760.760CD I:: ~;~;;~; 8MB fR.P(PBM·A8 526$ Aicen!•a 950N ~J(!!!l!l_: :: ~~:;~:~ dMB fR -PCP8 M-AA 514 1~~~~ H1Note Ullro $289 I 

1 $599 I
16M8 92G7316 5599 16M8 FRKPBM-AC 5579 L-------------------~ 

URMS & COllD ITI ONS: Credit urd ordeis slipped Ol1ly lo yiu l'tlified bilnJ 
oddns.Unopenedporb:!'lffW1fbe1enrnedwiltml!SduysolimUcedrlreforofilCall the Upgrade Experts 1ehJOOuOOdf,g~ondltsuiin:e. AllorhtrrerumsrT1JS1beilnrw,resalcbll 
nnlilian, id.Gig ol Mgiool packaging, v.uronry cards, nmds ond occnmries 
ond llllY be sr.i'4t<r ro o20'1rnror:kD] fee. rSI wi oot ocupt rellfns on: ~tersVISA l100e1/l'lkcOllOOgelmbttnim!Oled,opened~e,orcus1oorconliglrtdsys· -
tmis. Aiel\fn MeldmN Allt!uitatioo (UU) runbef is 1eqt.ired for ol 1el\fm,ORDER NOW - pleosecon!Q(I011cuuomeiser'licedepmnnen1.Sorry,norefoodsal!erlSdays, 
uedir or uthooge only. f1eig/t1 ood ir~mn:e doges ore nortteli.ridalk. Memory 
producl'lor!rhirdporr,.,rnni!oc11rer'srur.bersoreloryoocoovtrience. D.iero 
l.l.C.rorillsplocedonSQ'lleroonu!01Mers,memorypric~mar behigherlhanadYer·800-824-9866 tised.1'1itn ond!Ml~obaitysulijtc1rochongewithootnotKe.Pmlicsepricesa1 1fie 
tim!olordeicrelinol. fSlcorrno1be1npoo.sibleforerrorsiniypog!arJiyorphotoq-

International Orders Call 714-448-7750 1ophy. !1cdemmksondr~ered ttOOenutsaed!hei rnpi?(!ive<~ 



OVER 36,000 HARDWARE &SOFTWARE PRODUCTS AT DISCOUNT PRICES! tri. 
fH ;{liJ/l!n _ 

• DISCOUNT PRICES • SATISFACTION • CORPORATE PO'S m~·~-
• HUGE SELECTION GUARANTEED WELCOME 	 , 1 


• OVERNIGHT DELIVERY • NO SURCHARGE ON • GOVERNMENT & . 	 
0 

0• FREE SUPPORT FOR CREDIT CARDS EDUCATIONAL PRICING =;:;;+: • .,,, .?'' 
FSI CUSTOMERS 	 'P"'•r Hardware ~ If You Don't See What You Are Looking For - CALL! 

28.8BPS PCMCIA 
FAX/MODEM
WITH XJACK~ 

• 14.4 or 28.8 do!a transm ission 
• Hot swopoble 11!1~ 
• XJACK connector rr.111"'!f!_~J£-
• 5 year warranty ,............ ~ 

• Sp/ii-key keyboard wi th bui h·in wristmt. 
• Window s 95 keys 
• An int1?9ro1ed G/iclcPoint trackpod gives you 
co~y. one·louch cur!.Of control 

•~~hn~t :,~;{ :n~ ~i~o~:nl~~~~puter 

• High P"'fannonce 75N.Hz Of 

IOOMH.1 Intel Pentium CPU 
• 10.4'color disploy 

• l6·bi1'0Ulld,mic&lf)C<lken 
• lnhoredpoil 

• ':NGA 800x600 1e1. 
• liihiumlonllottery 

AST 

, EPSON 

EPSON" 

\ ew' nhum overtlnv · NIEL 
inteJ-,i~\\~l~ls 

Wltll lntai o...ri1me"' ,,....,._,.,., 

you Ji11!1 afford to upgrad.. 


l~ li 
o.e.Orivc proccmooare avoi\cbleino rongcolprice/pcr· 
lormoroceop110ns. Boo~)'t)Jf$0lrworc'1~1nonyf'C 
oplfotlng 1Y™m. Wirw:lows'", MSDOS, 05/2 and Uno:. 

.Qtig~ Ov.,.,. drive Procet ss!i: 

<1 86SX/DX 25MHz 75MH z OX 4 1 142 

486SX/OX JJMHz lOOMHz DXA 11 83 

486SX/DX 25MH z 6 3MH :: Pentium ' 1 83 

486SX/DX 33/66\'.J-b: 83MHz Pentium '267 

Pen hum 60/66MHz 120/1 JJN.Hz Pmun 1357 
 XJACK 14.4 Fax/Mo d e m ... .•... 

169 

Penhum 75MHz 125MHz Pentium 1357 


XJACK 28 .8 Fax/Mode m .....................'282
Pentium 90M Hz 150MHz Penhum '437 
Combo 14 .4 Fax/Modem . IOB! E!ho<ne< . .'259Pentium l OOMHz 166MHz Penrium 1592 


Com bo 28 .8 Fa x/Modem . 1081 r~ 1 423
NEW PENTIUM UPGRADES 

REMOVABLE STORAGE 
SYQUEST 	 !OMEGA 
EZ135 Duve ln1 EIDE / Ed SCSI/ Zip D11ve IOOmb ln1/ hr/Porollel 5199 

hi Po1ollel .. $189/$229/ 5259 
 Jo~ Drive lGB SCSI ln1/Ex1 5488 / 5586

EZ135 135mbcortnge $19 lip PC lOOMB s1nglc IOOmb pre.lormot1ed IOf pc S19 

HEWLETI PACKARD 
 Joz 540MB J 5 1•nglc poc~ .. . $69 
$yrc m>ie CO.W111c1 4X-R 2X.W 40201 ... $999 Joi IGB 3.5 single pock 5129 

~CD 74 blank CD 74 single Ynit .. $21 


NETWORKING SCANNERS 
KODAK~~?.n~lt~E~;ri~~.~=~~~:s~!I;~~~ 1p 5104 
 DC 40 0191101 Camero w /\w . S699 

Ef>erW.H>ENfTISA-16 ll)nbs1pl5bnco.ncom00 $123 
OC 50 Oigt!o\ Camero w/sw $999

Elktflin~ Ill ENET PO 1Ombs 11 .! 5 no<iY• tp0 S 124 

E!heilinl Ill ENEl PCI IOmbs tj .!5 bnc oyi combo 5166 
 MICROTEK 
E~l1nl Ill ENET PC MCIA 10mbs 11.:!5 6~ cable 5158 PogeW1z IOI wo ndaw1 JOOdp1 pcge1Y1le OCR sw S 189 


1 Sconmo~er EJ ll:bd 600dpi 2Jbtt c~ SCSI w/sw S377 
~~c~~c~~r!~~e l~~,~~gB~v:,~~!~Ypgd 5 I03 Sconmo~CI llMR llrbd 1200dp1 24b11<.lr SCSI w/lw SS6S 

Elherexpies1 Pro/10 16bir 1OST. !hin,lhic.lt. Rolh vpgd 5 117 
 Sconmo~cr 111IH>d600dpi 68 llxlr SCSI w/lw 52,023 
E~rhpren P10/IO PO ENET 32b11 rp on!y 5141 

E!heie~preu Pro/10 PC! ENET 32bit combo .. 5166 
 C..Tifo•prk.• ~ 1 0~1ill l ran'p•~ U.1ftC:'' 

ErhefeiprenPro 10/ IOOPCIEN:T32b1! IObt 5219 PLAY INCORP. 
Erherhpren hYbs Coll Sncw1 V.000 f1ome G-obber 2.:!b.I do p-nlr p:xt w/ rw .S 189 

BOCA Mult iple pack5 avai1at11e UMAX 

10Bo~T Erhernel Hyl) Bporl . .. . .. 589 
 S,zcord render '100dp1 po•alk!I porl. .. S169 

l OBo~TEh1cr ne1Hvb 16port . Sl96 

Pogeoflicc 300dp1 256-grcy SCSI Uw/pogemgr . S323Boca lon Cord E1he1ne1 VlB lOBo11e-T .. S59 
BocolonCard Etherne1PCI lOBo~T ..... 569 
 V1110·1630 PC fltlxl 600dpi 16 Bmclr SCSI w/sw 5410 

Boca ton Cord Ethernel ISA 1OBose-1 .... .549 V1110-S6 PCLE2 color fl rbd 600dpi 24.bi1 w/1w .. . SSM 


V11 ta-SB PCLE2 fltbd BOOdpi cir SCSI II w/'>w 5668


MULTIMEDIA Powe1look pcp102 lhbd I 200dpi SCSI w/sw 52 ,769 


HEWLETI· PACKARD
CREATIVE LAB S Scen1el Jc Rorbed 600dp1 24b11<lr w/crlr w/ sw $934 
Ya!ue COJX 5279 

Bla1~CDJX 5159 
 EPSON 

Pharo PC Colof D191 tnl Comeio S499~nda?aut116'1c'vt1Dt 595 

Ac.loon Scanning System II 300~600dpi .. S489Saunc!S~~1321Dt 5159 


0.w:ovtfyC016 4X 5312 VISIONEER 
Ptrfour.cnctCDl66X 5386 Peper Porl for Windows. 1e110\ 1n1erloce .. S269 

Peper Par! VX for W1ndow1, 1er101 inrerfoce S359

I :f.~ 14 :f.B :i1l'A1l/1 
AMERICAN POWER CONVERSION MONITORS 
Badlf'SPro2BO.Wri95 ...... 5145 

Bod.Lf'SPro 420, Wn 95.... sm NEC 

&d.LPSPro650. Wn95 -·· 
 5293 J..\1&1sync XV15 15' 28mm 1280xl024ni 60h: Rot 5459 


$369 Mu&1sync XVl7 17' 28mm l280x1024ni 60hi llo1 5761 

SSOO Mubisync XV17 • 17' 28mm 1280x1024ni 60hz Aoi 5807 

5629 MultisyncXEl71 7'2Bmm1 024.768ni60hzllot 51,008 


$32 Muhsync XP\7 17' 2Bmm 1280x1024ni 60hz Rot 51,044 
S29 t..\lln1ync XP2121 '2Bmm 160CJx1200ni60hzllot $2,182 

ADI SYSTEMSVI DEO CARDS u..aes.con .1GP 15· 28mm 1280•1024ni ReiMPRll 5363 

AllGrq:hc.Xpe!.SO! lrrbnmb ................. 5140/Sl87 M1trow:on SEP 17' 28mm t28Dx102Jni Roi MPi!U 5633 

IJlW....00200 5270 MicroScon 17X 17' 28mm 1024x76Bni lloiMPR8 5898 

AA~ProTl.fbo'hrb/tll'b .._.__ S317/S446 NOKIA 
Doroid5iooiii642120/2120XI .Sll9/ 5147 
 Enefgy 17' mi.rh 28mm 102.!•76Bm Flor MPlW S685
Dorord Slcdlf, 64 3200/ 3240 .5258/ 5340 

Ooro-.d5d.643@Xl S49J VIEWSONIC 

Cn!at..ilabs3DBk:nlet... 532 1 
 V1ewJ.OmC 17GS 17 • 27mm 1280.d024m llor . 5684 

JouMAimedicikLrtilJJ'EG ... 5371 Viewion1c 17GA 17' 27mm 1024x768ni Aot 1p~ 5772 

Jou JD /'/Qgoc ... .5209 'liew!oO!lic I7P5 17' 25mm I 600A 1280ni 60hz fla t S859 

Norg,, !l(;A M!lcMm 30 2mb/ 4mb .. . .5312/ $452 GOLDSTAR
N...d:icrQ9fXVir.ion3301 mb/2mb ............. S132 / 5177 


Energy 15", 2Bmm, 102Jx768ni, fl at, MPRJI 5338 

~99fXth;roti53l lmb/2rrb .. ... 5177 / 5220 


Ene1gy 17", 2Bmm 1280d024ni, Ao1, MPRll . 5629 

~99FXt~m 2mb/4mb ...... S291 /S441 
No.mbcr 9 lmoglne 128 2mb/4mb.... . ........ $486/ 5822 
 M.ihimedio 1527 15" 2Bmm 12B0•1024n• Sor .......nu .S~09 


MAIL OR FAX ORDERS TO: Call the Upgrade Experts1714) 448·7750 • FAX:171 41448·7760 
EMAIL	ADDRESS: soles@firstsource.com 

First Source lnternotionol VISA 
7 Journey • Aliso Viejo, Colifornio 92656 ORDER NOW -FSI SALES HOURS 

Monday · Friday • 6om · 6pm 

Soiurdoy, 7 om · 4pm 
 800-824-9866 

TECH. SUPPORT HOURS 
Monday· Friday • 7om · 5pm International Orders Call 714-448-7750 

Alf hours Poci~c Standard Time 

Circle 129 on Inquiry Card (RESELLERS: 130). 

GlidcPoinl Portable ................................ .'49 

GlidePoint Desktop ...................................'69 

Gl idcPoint Wave Keyboard ................... 1 89 


CD· ROM 
GoldSim6Xlnl EIDE .S139 

IEAC 6X. Int EIDE Kit .S2l4 

lo~1bo JX, Int EIOf K11 ....... .S206 

lo1h1bo 6X, SCSI Int /hr .5l44/ 5412 

Nee 6X, SCS! lnl / f.1 . .$341/$486 

Nee <lx 4, EIDE, Int ................ ..S27 1 

Nl'C Mu l11 me<l1u .iv lntc111ol SCSI/EIDE .....S167/S99 

Plt-dor <! Plcx P!u1 ,1x. SCSI 1111 /h1 ............ S282/S364 

Pbtor 6X, SCSI lnr /h1 .5365/ 5447 

Ponosomc 2X P01k1blc PCMCIA ...... .$294 

Pol'lll!oO!l1cJXP01klblc PCN1CIA .5392 


TAPE BACKUP 
Colorado I \000 BOOmb ln1/E.t Sl 80/ S210 

Connei TopcStor BOOmb ln!/Ed 5155/ $249 

Conner fopSIOf 3200mb lnr/E.1 5273/ Coll 

lomego D.Tto Eo1y 800mb ln1/E AI Sl 46/ 5146 

Iomeg a Dino 3200 lnr/E.1 S284 / 5291 

f. r0Kllvt1on1 Bed Pocl BOOmb 10 h1 .. S109 

31,\ lrovon lopeCm1rnlgc 800mb/3200mb 531 / S35 

lopcSlor 4000, I 6GB, SCSI. ln r / hr 5383/ 5509 

TopeSlor JOOO. I 6GB. E IOE In! ... $383 


HARD DRIVES 
MAXTOR 
IGB E·IDE ..S218 

I 2G BEIDE .....S244 

I 6GB E-IDE .S282 

2GBf lDE ... 5329 

WESTERN DIGITAL 

IGBf.IOE S246 1 2BGB E-ID E. 5245 

I 6GB E-lDE S300 2 IGBE~D!: S456 

2 SGS E~DE 5506 

SEAGATE 

1GBFASl.AIA2 523J 1 2GB FASl·AIA .. .$233 

1 6GS FA5T-ATA2 5311 2 lGB FAST·ATA .. 5364 

QUANTUM 

850MB fAST AIA2 $202 1 2GB FAST·AIA2 .S 238 

l 7GBFASlATA2 5309 2 6GB FASl·ATA2 .S475 

CONNER 
l 2GB EIDE 5284 I 6GB E-IDf ...$337 

FUJITSU 

IGB E-IOE $223 I 2G8 E·IDE .. $253 

MICRO SOLUTIONS 
BoclPucl l 2GBconnecls1oprin1er port . ...S446 
BudPucl 1 6GBcannec!s1opunler port ....... S477 

CALL FOR ALL SCSI DRIVES I 

E·IDE & SCSI 

CONTROLLERS 


GSI 

Model I 8 Ca-Rts1dent IDE Accelerator .... S49 

Model 21 , Combo IDE . flpy Accelerator .569 

1.'.odel 32. Mul11Porl !DE. w/(2) 16550 Uort ....5129 

Model Vl . 32-011 Ve\.O Externo1 Boord .S79 


ADAPTEC 

AVA-15 15 ~11 SCS12 16b•I no flop w/coble w/sw litc .. . S85 

AH /,.15200 SCS l2 16b1! noRap wo/coble dos ...... 569 
 XIRCOM 
AHA-1540cl SCSl2 16b•t nollop wo/coblc dos .. .. 5193 C1cd1!Co1d llPS Ethcmc1. lOSo~T/Combo ...5138/$185 

MtA 28J2u l11 FASTSCSl2 VLB 21!op w/coble ....$241 Cred1tCmd Ethernci • 14.4 Modem. IOBow-T ...... 5352 

AHA 2940 fASTSCSl2 PCI no flp wo/cbl wo/sw .. 5217 C1editCord Erhcrn111 • 28 BNio<lem. IOBo~T ......5450 


no- Penhvm/75, CO ••H>U H." 


SMB. 10 4' Dvol Seen, 500MB 12.407 

J30- Penhum/ 1 00, BMS. 

10.4'0i.rol Scan. BOOMB .... . .' 2 . 792 

J30- Pcnlivm/ 100. 

BMB. 10 4" Aclivc. BOOMS 1 3 . 069 


NOTEBO OKS 
AST 
Ascen!ra f" . Pt<1.o"11m/ 100, 811.S. 11 3' OS. 600M5 53,255 
Alct<1ha f". Ptnlr\J'rl/100. 8MB. 11 3' OS. I 2GB ..... .$3,719 
Asctii!ioi'", PtMum/133, 8MB, 113 ' Ac!rve, 800\18 ... .$4,185 
AKenria f" . Perlll\lm/133, B.wl. I \ J" Acirve, 12GB .....$4,649 
• lndudu lnt..nol 4X CD·ROM Drive 

TOSHIBA 
TlCOCS, Ptf'l'Ntll/75. 8.wl, 104' OS, 520i'.'.S ... .S l ,936 
l2130CS, 4860X4/75, St.•.S. IOJ. OS. 520i'l.S ... Sl ,S49 
l410CS. PMVtn/9Q. S.0.\8 , 11 J'DS. 810.-.•.S ... .$3,099 
Ttlo:Dt~. &\'8•. 11.3' /<a.r:J. 81Cr.'8.co.t::f"l! .. 54,261 
T610Ct, Per.i...n/9{J, 81.\S 9 5·Acir.-e. 720M3 53,874 
l«Tc 7COCS P~um/ 1 20. 8MB . I l 3· 05. I 26G!I .$4,552 
h:ro700J)t~l20, !b'.'B-'. 113'~. 12tGB 55,810 
.,,_a720CDI ~133. l&.'.B..,'. 12 l'Aa.e, I 2tGB .Coll 

TEXAS INSTRUMENTS 
&.tetiso J.50T 4860X4/75. .: .~'O. 9 5"Adove. JtOM!I . .S l ,849 
Wn!0550. P~/75. l!MB, I0 4. OS, 52JM0 .Sl .9S4 
f.JcnsoS60CD. P~!75, 8.'.\8. 104'0S. BIO.V.S ... 52,736 
E..Jenia~OT. Ptn11um/75, •a. 104'Ad.-.e. 12GS .S3,713 

11.1i<XX>.•""""m.s.... 1oi· os.ioo...., ...• ,,,., 
11.\500), Pi:rJivm/75, BMB. 10 J'AcrM!, n2Mll ...$2,93 1


'""""·'""""'°·'"'·10 •·'""· 11G6 . ·" ·"'' 

IM5200, Pe11tr.Jm/ 120, 81.\S. 104.Aciive. l 2GB .......$4,69 1 \ 

NEC 	 S ~'t.t. . · · l f~l 111\·c gn1 :1 1'C 
Yeria 2200::. PtiiMim/75. SMS. 9.5' Ac11ve. 810MB .S2 218' ) .... ~• rnnning Windows· 

Versa4!XXX>. Ptii1tlY:T!/75. BMD.10<l ' DS.540MS ... :".s2Mi5 
Ytria 400X>. Penbum/75. BMO, 104' OS. .54Cl.'.<a .... .$2,856 
Yersa t (XXX'.,Penllurn/75.BU.B I01'k.rNt. 540f.•.8 53,141 
Yeria 4050C Ptntum/90, S.WI. 10 1·Ac!rve, 81 .\II . ..$4,094 
'hna 405(11(. Per.~.um/9{J, 8Mi!. 104•.l<M. 81(1\\0 ..$4,284 
Ver1a 4080C, Penir.m/120 S,O.•.S, 104' Ant>if!, IG5 54,760 

CASE S 
TARGUS 

Nolepoc S3S Leolher Co1e ....... . S79 ' 

Un1ve1sol Coie S68 Conveibble Bock PocL.. S68 

P1cmic1 Notebool 578 Bu1inen Comuler ....S 123 

Prellige toorhei Cow 5228 Encore Nylon CoMi ..... 598 

Encore learhef Co~ S 168 BY~ineu Traveller ..... S 198 

Sherpa Rolling Trove! Co~... . ............... S 179 


PC CARDS (PCMCIA) 

~::~~Modem w11h XJACK ... /~\ ...S259 

340MB PC Cord Hord Duve ...... t " """·~··'~!:<'....$459 


Ertie111tl IOSo1e-T/Combo Sl03/ 5129 

170MS PC Co1d /260MS PC Co1d HOO . 5360/ 5404 

SRM\ 5MB - 2MB/FLASH 2 5MB - .:!OMS ......... Call 


MEGAHERTZ 

XJACK 14 4 Fo4Modem/ 28 8 Fo4t..'cdem ... S69/ S282 

E1hernet)'JACK tOB01e-i/Combo .... 5122/5 158 

Et~crnel • 14 4 Modem )'JAC K IO Bow-T .. . ... S259 


...: ~:'.:~·~::~:::;~:::!: 
\ 'oil n~-..-.. 1 m Ilk' 

im~"Tm.1 c -m~il.fm:. 
l'\m ;1fro:c1rill. 

Fr<:'l:.po."TiocC' 

To get Juno, call 1·800-398·JUNO, ext. C 

Or e- mail us: flrstsource@offer.juno.com 


~=P~~~r~ISantca 
Vi r-1 S.iur1·c l 111~·nutinn:1l• 

FAX/MODEMS 
US ROBOTICS 

Spomrer 14 .4 dora/lo~ In t/ hi ............... . . 593/ 5110 

Spor l~!er Vl 14 .4, ~-moil ln1/h1 ....... S 112/ S 13 1 

Sportster 28 .8 ln1/h1... ........5185/ 5204 

Spol'l!ter 28.B Voice Int/hi .... . . ..5216/ 5244 

Sporrster VI 28 .8 Int/hr ...5204 / 5223 

zyxEL (ISDN Fax/ Madem) 

Ehte 2BM 28 ae•t. v 34 YP9 IO 1idn ................ 5427 

Ehle 2864i-s/t iidn 12Blbps 2-wneleosedled . SS41 

E1i1e 2B64i-u 1idn 12Blbp1 2·wne leased led ... 5582 

PRACTICAL PERIPHERALS 

PCl4t HC/MT l( 4 lnr/ ht .. ........ . 575/ 591 

PM288HC/ Ml 28 8 lnt/E.1 .......5169/ 51 89 

BOCA 

On-line e ~p r es1 14 4 ln!/ht.. ...555/ S79 

Boca Modem 14 4 Int/ht ... .......... 579/ $99 

Muh1medm Voice Modem In! .. 589 

Off ice CommvnicotOo' V 3.1 lnl. . ....... 52 19 

5oYndhp1e11ion 14 4 !nl.... . .... 5197 

SoondExp1ession28 .Btn1... .......$291 

WebGlidcr 460 ISDN h t . ........... 5299 


Stylus Color 115 .......................... .....' 235 

Stylus Color II ........................................1321 

Stylus Color Pro ....................................'562 

Stylus Color Pro XL ......................' 1 ~694 


PRINTERS 
CANON COLOR BUBBLEJET 

BJC.70 ... 5349 B.lc:.210 ............ .$233 

BJC.610 5434 BJC.4100 ......... 5321 

O KI DATA 

OKUET 20!0 ...... . .. 5329 0L600e ...........S394 

OL6!0e ............ 5488 OLBIOe .... ......... 5755 

OL1200 .. Sl ,098 

EPSON 
Stylys Cob lls lnl iel 5235 StylYs 1000 lnl ie!.. S473 
Stylus ColOl 11 ln~jet $321 Sti-MCcb Proirip..S562 
Stylu1 1500 ln~jcr . S878 ~Qftt>)liip 51,694 

TEXAS INSTRUMENTS 

M1croloW!1 WIN/ S422 Mic1ale~r 600.. .SB44 

Microlo1e1 Pro/8 . .S l ,097 MlaoloscrPro/12 .Sl ,.350 

HEWLITT·PACKARD 

De1kjel 340 . 5296 De1l 1e1 600 5203 

Desl 1e1 660c $354 Des~1e t B50c ......$501 

Lo1eqet5L-FS 5504 loieqet5P ...... .S874 

la~1jet5MP .... 51 ,024 loW!r1e1 4V .51,930 

COSTAR 

Lobel Wrorcr XL for W1ndow1 ..... . ............... Sl 49 

Lobel W11ter XL Pio for Windows .S229 


You need e-mail. But you
' • su 

,don t need to pay for 1t. 
[f'._1 
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Call about our Tutorial · 
and Troubleshooting 

Series on video cassettes! 
A wealth oftechnical 

help at yourfinge1·tips. 

Fullu D/S indeoendent 
Callfor upgrallepncing &diagnostic software... complete newfeatums list! 

MICRO-SCOPE Un iversal Computer Diagnostics wiL~ developed to satisfy 
the expanding need for accurate system ([iagnosis in the rapidly growing 

desktop computer market. Pallerned after super-mini mid mainframe diagnos
tic routines, MICIW-SCOPE runs independently of any standard operating 
system, and is therefore al home on any machine in the Intel world. Speed, 
ease-of-use, and razor sharp ACCURACY are a few of the advantages that arise 
from this system independence. Jerry Pournelle awarded MICRO-SCOPE & 
POST-PROBE the ser's Choice Award in the May 1994 issue of Byte Magazine, 
saying: "You munc 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 fun.ction cannot hurl IDE drives. +TRUE HARD
WAllli DIAGNOSTICS-Accurate testing of CPU, IRQ's, DMA's, memory, hard 
drives, floppydrives, video cards, etc. + IRQ CHECK-Talks directly to hard
ware and shows 1/0 address and IRQ of devices that respond. + O/S INDE
PENDENT-Does not rely on O/S for diagnostics. Talks to PC on hardware 
level. All tests arc full function reganlless 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 I Meg. Ve1y useful for determining 
memory confli cts and available memory space. + AND MUCH MORE ... 
We don 't have enough space here for everything this software ciui 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 eve111 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, 'Upgmding & Repfliring PCs, Second Ellition' 

+ Includes pads for voltmeter to attach for actual voltage testing under load. 
+4 LEDs monitor +5vdc -5vdc + l 2vdc -I 2vdc. + Monitors Hi & Lo clock and 
OSC cycles to distinguish between clock chip or c1ystal failure. + Monitors VO 
Write and 1/0 Read to distinguish between write 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/EISA/MCA. 
+ Compatible with Micro Channel computers. + Dip switch allows easy selec
tion of 110 ports to read. + Includes tri-stale LOGIC PROBE to determine 
actual chip failures. + M;mual includes cl1ip layouts mid detailed POST proce
dures for all major BIOS's. + AND MUCH MORE ... call for more details. 

R:!:f.,~ IVllCAO 
SERVICE NEWS 
PRODUCT OF THE MONTH caa a 

Govt. Serv. #: GS-OOK-94AGS-5396 



Micro-scope cuEnT™ 

AMUST-HAVE REMOTE DIAGNOSTICS TOOL for PC Service 
Technicians everywhere. Supply your customers 
with this inexpensive software and let CLIENT diag
nose what's wrong with their PCs with
out leaving your office! When 
your customer calls you with a 
service problem, simplyhave him 
boot his PC with the Micro
scope CLIENT floppydisk in 
drive A and select either the Quick 
Test or the Extensive Test. Then just 
look up the resulting error codes in your 
CLIENT manual and you 'll know exactly 
what's wrong and be able to bring the correct replacement chips, 
drives, cables, etc. Ensures complete system compatability. Available in 
packs of 10, 50 and greater. 

Micro-scope CEnSUS™ 
LETS YOU KEEP TRACK OF HUNDREDS or even thousands of 
computers and know each one's exact hardware and system 

configuration at a glance. Many techni
cians and MIS Directors use this soft
ware 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 number. The 
data can now be downloaded from the disk 

into any database program so it's ready to 
retrieve at a moments notice. For even greater productivity and speed, 
use CENSUS in combination with MJCRO-SCOPE CUENT to remotely 
diagnose each PC and arrive with the exact parts required, fullycom
patible. You 'll be in and out in a flash with a greater profit margin. 
Call us for information on increasing productivity. 

Micro-scope BURn-1n™ 
A PROVEN WAY TO INCREASE QUALITYCONTROL. Completely 
accurate and thorough diagnostic routines repeatedly test the 

system's resources to the fullest extent to 
find any hidden bugs or problems. Essen
tial for OEMs ru1d Repair Facilities-reduces 
the number of returned PCs dramatically! Runs 

with or without a monitor 
or keyboard. User defin
able run time. Detailed 
system log written to 
disk after testing. 

IVllCAO 

All products are caa a 
Windows95 Compatible 

Circle 136 on Inquiry Card. 



MEC Computer Express 
800.b-rLbqr-, 

AST ADVANTAGE SERIES
AOV821 : P/1 00, BMB RAM , l.2GB HO, 

6x multimedia, 28 .8 modem $1799.
AOV822: P/100, 16MB RAM , l.2GB HD, 

6x mul timedia, 28.8 modem $1999.
AOV824: P/1 33, 16MB RAM , 1.6GB HO, 

6x multimedia, 211 .8 modem $2299.
AOV826: P/1 50, 16MB RAM, 2. I GB HD, 

6x multimed ia , 28 .6 modem $2599.
AOV828 : P/ 166, 16MB RAM, 2. IGB HD, 

6x multimedia, 28 .8 modem $2799.

COMPAQ-
Prolinea E 575: P/75, BMB RAM, 630MB HD $1299.
Prolinea E 575 : 1'175, 8Mll RAM, 1Gll HD CALL 
Prolinea E 5100: PllOO. BMB RAM, 

630MB HD $1599.
Prolinea E 5100: P/ 100, 8MB RAM, lGB H D CALL 
Prolinea E 5120: P/ 120, 8MB RAM , 

630MB HD $1799.
Prolinea E 5120: P/120, 8MB RAM , IGB HD CALL 
Prolinea E 5150: P/150 **A~j'** CALL 

All Comruq Models in Stock!!!! 

Versa 40000: P/75, 8MB RAM, 540MB HD, 

10.4" passive, 3-year warranty $2699.
Versa 40000: P/75, 8MB RAM, 540MB HD, 

10.4" passive, CD-ROM, 3-year warran\y CALL 
Versa 4000C: P/75, 8MB RAM, BIOMB HO, 

10.1" active, 4x CD-ROM, 3·year warranty $3699.
Versa 4050C: P/90, BMB RAM, 8 IOMll HD, 

10.1" active, 4x CD-ROM, 3-ycor warrJ11ly $4399.
Versa 4080H: P/120, 8MB RAM, IGB HD, 

10.4" active, 3-year warranty $4899.
Versa 6000 SERIES: P/1 33 6"#:~.~~~ CALL 

NEC : 
Versa 2200 Series: 

10.4 1
' pass ive, 3-year warranty 

LTE 5000: P/75, OMB RAM, 8 10MB HD, 

11.3 11 passive, 3-year wammty 
LTE 5000: P/75, BMB RAM, 810Mll HD, 

10.4'' a<: tive, 3-year warranty 

LTE 5100: P/90, 8MB RAM, 81 OMB HD, 

10.4µ active. 3-year warranty 

LTE 5100: P/90, 8MB RAM, 81 OMfl HD, 

10.4" ac1ive1 CD-ROM, 3-year warra nty 

LTE 5200 : P/1 20, BMB RAM, 1.3GB llD, 

CALL 

$4199.

CALL 

$4999.

CALL 

$5699.
CALL 

Com aq: 

$1199.

E son: 
ActionNote 660CX : 48bDX2/66, BMB RAM, 

340MB HD. 9.5'" active, 1-year warranty $1599.

Versa V: 486DX2150, 4MB RAM , 340MB HD, 

9.5" act ive, 3-year warranty 

Versa P/75HC: 8MB RAM . 540MB HD, 

9.5" high reso lulion TFT color, 3-year warranty 

Versa P/75C: 8M B RAM, 540MB HD, 

10 .4 " active-matrix TFT color, 3-year warranty 

Toshiba: 

486DX4/75, 4M B RAM , 510MB HD, 

10.4" passive, multimedia, 1-year warranty 

T2150COT : 
486DX4175. BMB R1\ M , 510M B HD, 

10.4" active, mult imedia, 1-year warranty 

$1399.

$2699.

$2799.

CALL 

$1775.

$2499.

NEC POWERMATES
P/75: RMB RM•\, 850MB HD, rn in ilower 

P/75: 16MB RAM , 1.6GB HD. mult imedia, 

minitower 

P/100 : BMB RAM, 850MB HD, mini1ower 

P/100 : 16MB RAM , L 6GB HD, multimed ia, 

mini tower 

P/120 : I 6MB RAM , l.2GB HO, mull imedia, 

$1369.

$1969.
$1569.

$2199.

mini1ower $2369 .
P/133: I 6MB RAM. l.6GB HD, mullimedia, 

mini1ower $2469.
P/150: 16MB RAM, 1.6GB HD, mullimedia, 

min ilower $2769.
P/166 : 16MB RAM, 1.6GB HD, mullimedia, 

minitow er $2999.

cond111on, proJJCrly fMtkagt'<l 111 the' ongm,11 bn~c~. with all manuals. w,ur:mty 
CMtb , c.1hlc~. p.irkmf; m,ll(•ri,11', 1'1C. NO r~turn< <11e pcrm11lctl on pmdutb 1h;11 
h;wc been u~cd , ,of1w,1rC', ,Md u'!Jl'CMI order.. pmduu,. A ··,pet1:il ortler.. prod
u ct i~ ,1 product th.11 ME C dtw• 11nl normally kc<'p 111 stock and Iha! Wob ordC'1ed 
'PC'Cll1c,11!y 1or ,1 p.1rt 1cul.1r CU•tOmcr. \Nhcn ,1 produu i ~ rel urned, the l ll~IOlllt'r 1 ~ 

n·~1m11~ 1 hlc !or fr£'1 ght and 1n sw.111cc. 1\ll rc1u111<- for credit or refund mus! he wllh· 
m 15 d.ir of 1111rd1.1 ~t'. (Nt,1m rt'turns are ~ubJCCI 10 a rc<tockrng fee. NOT 
rc~pooqb/c for 1yr>ograph1t.il wmr~. All price~ .lrc sub1cc1 to c h;i11gc w 11 hm11 

14", I 024x768 $219.

Unbelievable Prices on: 

AS/ 400 peripherals, Monitors, Printers, 

Terminals, Nerwork boards & hubs. 

Call for Information 

MEC Computer Expressq 
6 

A subsidiary of1l1n11 cbester Equipment Co. Jue 

10 Marcus Blvd · Hauppauge, NY 11788 

800 612..6qr3 http://ww1\y; mecnet. com 

T 116+ 31 uqq F. 116.41p11 3 
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MEGAHERTZ is a leading manufacturer of data/fax 

modems for MO BILE COMPUTERS. The company is 

customer driven, integratjng emerging technologies with 

innovative designs to provi\le solutions tai lored to mobile 

computer users. 

The MEGAHER12 patented XJack™ connector has ra ised 

PCMCIA standards by eliminating the need fot extra cords 

and connectors. MEGAHERTZ a lso manufacturers a 

lOBaseT PCMCIA card, affording an economical way to 

anach a notebook computer to your ethernet network. 

Where quality & performance go hand in hand. 

Manchester also carries the com
plete line of high quali ty Epson 
dot matrix printers at very 
attracti ve prices. 
CALL for a price quo te. 

XJack 1144: 14,400 bps 

XJack 2144: 14,400 bps, gold 

XJack 2288: 28,BOO bpf 

Ethernet/Modem: XJEM1144T 

Ethernet/Modem: XJEM3288T 

F/,;11 HEWLET"T 
~~

This ls the premium 

notebook computer for 

the professional who 

needs Pentium desktop

to-go performance. 

Features include hard 

drives up to 1.2 giga· 

bytes and a generous 

10.4'' active ID<!blll color 

display, supporting up 

to 800x600 7esolullon. 

The HP OmnlBook 5000 

starts up foister, with a 

true Instant-on feature 

that saves power and 

lets you get right to 

work with no waiting. 

So don't walt•••CAU 

~EC Computer Express, 

your authorized 

Hewlett°""'ckard dealer, 

for the best prices and 

service available. 

$89.00 

$99.00 

$279.00 

$329.00 

$469.00 

PACKARD 

HP OMNIBOOK 5000
With Intel ptocessors 
running at 75, 90, or 
120MHz speed. 

With Pl133MH<, 12. 1" 

active co lor display , 

16MB RAM, 1.2GB HD 

and more. 

fEp son Stylus Colo r II: $399.00 
720x720dpi, 4ppm in bl.tek, hold< 2 ink cartridges 
(color & b lack>. 2-yem limited warranty 

Eps on Stylus Color lls: $249.00 
720x720dpi mode. 2.5ppm in black, uses color or 
black cartridge, 2-year limited warranty 

$599.00 

Epson StylusPro XL: 

Wide carri age, prints up to 13"x t 9", 720.xp o 

& 360x360dpi, Jppm black, t ppm color(' 
2-year li mited warranty 

(!)..fayes 

~ 

HAYES is a recognized leader in computer communica
tions. Milli on s~ of HAYES products are in use all over the 
world. When you use HAYES products, there is never any 
concern about compatibi l ity. 

Accura 14.4 internal 

Accura 14.4 external 

Accura 28.8 internal 

Accura 28.8 external 

14.4 PCMCIA with EZ-Jack 

28.8 PCMCIA with EZ-Jack 

$79.00 

$99.00 

$169 .00 

$199.00 

$129.00 

$229.00 

~TEXAS 

INSTRUMENTS 

Extensa 450 : DX4/75, 4MB RAM, 340MB HD, 

10.4" passive, 1-year warranty $1469.00 

Extensa 450T: DX4/75, 8MB RAM, 340MB HD, 

9.4" a · e, 1-year warranty $1999.00 

Extens a 50: P/75, 8MB RAM, 524M ll HD, 

10 .4" passive, 1-year warranty $1999.00 

Ext nsa 560CD: P/75, 8MB RAM, 8 t OMB HD, 

10.4" passive, 4x CD-ROM, 1-year warranty $2799.00 

Extensa 560CDT: P/75 , 8M B RAM. l.2GB HD, 

10.4" active, 4x CD-ROM, 1-year warranty $3699.00 

TM5000: P/7 5, 8MB RAM, 810MB HD , 

10.4" acti ve, 3-year warranty $2899.00 

TM5100: P/90, 8MB RAM, 1.2GB HO, 

10.4H act ive, 3-year warranly 

TM5200 : P/ 120, 8MB RAM, 1.296 HD, 

$3399.00 

~. 11 .3" active, 2 Lithium Ion bal · s, 
$4999.00:: 

s to lead the portab le computer market
place. The ir leadership and quality are evident in their 
implementation of breakthro llgh technology to advanc.e 
portable computing. TOSHIBA current product line fea
ture!( the most advanced technologies together w ith com
pact, clurt1.bility and the ir lightweight des igns. Best of a ll , 
these computers are ava ilable from MEC COMPUTER 
EXPRESS. 

T100CS: P/75, 8MB RAM, 504MB I-ID, 

10.4" passive, 1-year warranty 

410CS: Pl90, 8M B RAM. 810MB HD, 

t1 .3" passive, 3-year worranty 

410CDT: P/90, 8MB RAM, 810MB HD, 

11 .3" active, 4x CD-ROM, 3-year warranty 

Portege 610CT: P/90, 8MB RAM, 

720MB HD, 9.5" active, 3-year warranty 

TECRA 700CS : P/120, 8MB RAM, 

1.2G8 HD, 11.3" passive. 3-year warranty 

TECRA 700CT: P/120, l&MB RAM, 

1.2GB HD, 1 ·t .3" active, 3-year warranty 

28.8 PCMCIA with Pigtail (.Pf6/.4f. $189.00 

MEC Computer Express Inc. 

A subsidiary ofM a11chester Equipment Company Inc. 

http://www.mecnet.com 
')O Mdrcu< Blv<l Hdupp.>ugc, NY 11788 

T. ')16+ 3p qq F. ')16+3').211) 

Circle 1.46 on Inquiry Card. 

$1941.00 

$3199.00 

CALL 

$3799 .00 

$4699.00 

CALL 

http:http://www.mecnet.com


This monitor stands alone. 


Datalux®VGA compatible, Active Matrix LCD monitors 


Mounting 

Options 


Panel mount 

Wa/1111011111 

Swivel 111011111 

Prices start at $1,595 

RUGGED • SEALED HOUSING • OPTIONAL TOUCH SCREEN 


Datalux®, the industry leader, introduces 
the Active Matrix 10.4" LCD Monitor 
with optional resistive or capacitive touch 
screen. The active matrix panels have 
b1ight vibrant colors and a wide viewing 

angle. It is VGA compatible - no special 
card required. Like all Datalux products, 
it is manufactured in the USA. 
Applications 
Industrial, Medical, Mobile Data, Marine 

Complete specs & pricing on the Internet 

http://www.datalux.com 

Other Datalux products 
• DataBrick®- compact 486 PC 
• Space-saver keyboard 
• DYS - Databrick Vertical System 

DATALUX International 
DATALUX Corporation 11 Pelham Court, Broadfield ..Mm..Mm• .....155 Aviation Drive Crawley, West Sussex 
Winchester, VA 22602 RHl 1 9SH U.K. = =:z iilii•&r••

1-800-DATALUX 44( 11293-540092 
Fax 540-662-1682 1-800-DATALUX • (540) 662-1675 fax back specs Fax .44 1 )293-540094 

Circle 127 on Inquiry Card. 

http:http://www.datalux.com


AutoBoot Technology in a 

New 'Slimmer' Size! 


• Control up to 96 file servers with just 1 
keyboard, monitor and mouse 

• AutoBoot™ feature boots all attached 
computers without user intervention 

• 1.75" unit fits easily into your computer 
rack using a minimum of space 

• Push-button and keyboard controlled 
scanning standard 

• Control all computers from a second 
location up to 150 feet away 

• Supports all 100°/o IBM compatible PCs 
and PS/2 or serial mouse; optional 
Macintosh and Sun support available 

• Rear peripheral access available 

SLIMLINE 
COME SEE US AT 

PC Expo in New York, June 18-20 at Booth #4934 COMMANDER™ 
Networks UK in Birmingham, UK, June 25-27 at Booth #E82 

Cybex Computer Products Corporation 
4912 Research Drive Huntsville Al 35805 USA 
(205) 430-4000 (205) 430-4030 fax .Ihttp:\\www.cybex.com Company 

ogo JH1 registered trademark of Goldhirsh Grou p Inc. 

, PC and PS/2 ctre trademarks of Inte rnational Business Mach ines Corporation . Macintosh is a registered t rademark of Apple Computer, Inc. 
js a trctdemark of Sun Microsystems. Cybex, Commander and AutoBoot are trademarks of Cybex Com puter Products Corporation. The Inc. 

Circle 1.25 on Inquiry Card {RESELLERS: 1.26). Made In USA 

http:www.cybex.com


lMB X9·BONS SIPP 40 
lMB X9·70NS SIPP 40 
lMB X9·60NS SIPP 40 EDD MEMORY 
256K X9-70NS SIPP 15 4MB/BMB EDD 851170 
72 PIN MEMORY 16MB/32MB EDD 350noo 
256 X36·1MB·70NS 25 1 X 32-4MB-701/S/6DNS 75 
512 X36·2MB·70NS 50 2 X 32·8MB·70NS/60NS 150 

-- 169 --3-49-
-- 149 --29!1-
--219--399
- - 149 - -299469 
- - 175 - - J~9 - 

- - !75 
- -2S9 
-169 - 
- - 169 

- --99 --169- -350- 
- - 139 - -"99,99912 

- - - 139 
- - - 99 
- - - 125 ==l~ :: 
- - -139 - -221 
---IS9--269
---129--229
---llG-- 1%
- - 99 
- - 89129 
- - 109 179 - - - - - - - 
- - 89 U9 - - 249 - - - - 
- - 109 - - -27i - - - - 
-~5----------nm--m--m-

- - 79159 



MODEMS 
COLORADO 
ME~ I ORY S\'STE~IS 

Jurntlo 1400 Internal. . 5229 (!)Hayes· 

Quantum 
FIREBALL SERIES-3 YEAR WAR . INT·ffi 
31280FBA 1.2GB 12MS IOE 239-389 
3121WFBS 1.2GB 12MS FSCSl-2 295-420 
CAPELLA SERIES-5 YEAR WAR. INT·EIT 
VP322105 2.2GB 8 SMS SCSI 669·79'1 
TRAllBLAZERSERIES·3'fEARWAR . INT-EXT 
30850TRA 850MB 12MS IOE 193-343 
308S01RS BSOMB 12MS FSCSl·2 107-223 
ATlAS SCSI 2 SERIES·S YEAR WAR . INT-EXT 
XP32150S 2.lGB St.IS 7200RPM 1n-eso 
XP34JOOS 4.2GB SMS 7200RPM 1022-t175 
GlllNDPRIXSCSl2SERIES-5YU.RWAR. IHHIT 
GP3401 4.JGB 8 6MS 7200RPM 972·1097 
EMPIRE-II SERIES-3 TEAR WAR . INT-EXT 
EMPJ21BIS 2.lGB 89/'.1S 35·x1· SCAll 
EIJJ>34360S 4.4GB 8.9MS JS"XI" CAl.l 
EMPJ!HOOS 9 IG!l 89MS 3 5" CALL 

5599 
7J9 
776 

1189 

1" 5536 
l " 799 
\" 1042 

1199 
2099 

HPColora(lo 11000 .... ... .. . .•.. 11<1 
PTIO l.OGB SCSl-2 lfJ  . 626-75 1 
PT25 2.0GB SCSl·2 1/4 " 936·1061 
PTSO 'l.OGB SCSl·2 114" • 11 51 -2176 
PT60 2-4GBSCSJ-20AT 99411 14 

CCNNER 
Ta peS lor 250MB Parcllcl Port . S199 
TapoS tor 420MB Parcllcl Port . 260 
TapcS1orBSOMBlntcmal ........... ......... 168 
TapoS tor BSOMB Parcllcl Port ..... .. .. .....330 

EXABYTE 
4200C 4GB TAPE IN T/EXT .... . .. S799-9SO 
8205Xl 3.5·7GB TAPE INT/EXT ..... 1276·1449 
8505Xl 7-14GBTAPEINT1EXT . 1098·2198 

l•VEGA 
Elernoulll230MB lns1ocr SCSI ...... . ·474 
Bemoulll 230MB Transponable SCSI 474 
90 MOJ150MBJ230MB Cartnogc 99 

Accura v 42 FAST 14,4 lntemal. .. 
Accur.iV42FAST \4,4External 
Accura V34 FAST 28 8 Internal. .. 
Accuri11V34 FAST288ExmnaD. 
Optima V 32 w oice Internal.... 
Optima V 32 wtvOice fxlemal ....... . 
Optima V 32 FAST 14 4 PCMCIA Ca«! 
Opt\11"1 v 32 FAST 28 8 PCMCIA Ca1u

Supra 
Sup1aExpress14.41ntemal .... 
Sup1ahp1ess14.4E111erna 1.. 
Sup1aExpross28.81ntcrnal ... 

SuoraExpriE~ 

Spons1e1 144 lnternallElcternal 599·1 18 
Sporu;1e1 28 SN.34 lntemaVExternal 192·209 
SPQfls1e1Vl288VJ41n1 ..... 239 
Coutler V 34 28 8128 8 Internal 387 
Cou11er Vl·l 28812B.8Extcmal 422 

infel-PUREDATA 
SausFAXtion 200 Int ... $229 

Micra5alutians SallSFAXtlon4001n1 ... 
S1111sFAlWon 400Ext... 

.299 

.339 

••PRAC TICA L 
. PERIPHERALS o 

STANDARD 
I OGB lOMS 
21GB 7.SMS 
43GB 11f,IS 
1 05GB 10.St.IS roe 
PS/2 SD , 50Z. 60, 70, 80, P7D, 
630MB 12MS IOE 
1.ZGB 12MS SCSI 
MICRDCHANNEL CONTROLLER 
IOE 169 SCSl·2 
IBM PS/2 INTEJINAL DJllVE KITS 
30-8086.30-288,25·8088, 25-286 
630MB !OE 

1.0GB IDE 

MICROP!lLIS 

.....................599 
.......................... 165 

SVGA-TRIDENT 
SVGA 256K !SA ...................................$38 
SVGA 512K 1024 X 768 ISA ....................SO 
SVGA 1MB 102•1 X 768 ISA ......................88 
SVGA 1024 x 768 1MEI VLD VGA card ......98 

SUPER CONTROLLERS 
~-.~:;c·~;-.:-;.-:'~-" ... s22 
211 .. 29 
243 2HD/2FD VlB Et 1W1g. 49 
400 16550 2HOl2FO 2 1~1g ISA 95 
500 16550 2HDl2ffi 2 1p/1g VLB 99 

DATA TECHNOLGY 
2278 Vesa 1ocat bus w/ 16550 .. ............530 

~~~g ~~f~OJ~~~i,~1~1 ~~~~... ::::::::::::jij 

M4fal!/Modcm lnternal .. .. 
144fll1/ModemExternaJ ........ 
288 V34Fal!/Modemlniernal . 
288 V34Fax/Moaem Extemal 

BDCl=I............... 
144 Internal .......... 
288 lnternalV.3_. .. 
28 8 Exlerna1V.J4 ................ . 209 

11I111 
, 
11·1 :1:~I I[Cj lti,1,i11"1 t1 

TormlnaJKoyboard ............ .. 
Wyse 60 amber/ green/white •... ..• .. ....379 

&mm 
FACTORY NEW-5 TEAR WARRANT INT -EXT 
t.1C2210A 1 05GB 10MS 10£ Sl-49-4!19 
MC4110 1.05GB 9MS SCSl·2 

Y 

S00.625 
MC-4221 2 OSGB 8 SMS SCSt-2 529-654 
IAC 1936 30GB 11MS SCSl·2 850·999 
MC324J 4.3G8 BMS SCSl-2 919·1 044 
MC1991 9.0GB 11MS SCSl·2 1899·225 
MC2217AV t.75GB 10MS SCSI-AV 650-775 
MC4221AV2.05GB 8.SMS SCSl·AV 679·804 
IAC324JAV 4.3Gll 8.5MS SCSl·AV 999-1149 
MC1991AV 9.1GB TOMS SCSl·AV 1!199-2149 

mnmnamir TOSHIBA 
FACTORY NEW-2 YEAR WARRANTY INT.EXT 	 NOTEBOOK DRIVES/1 TEAR WARRANTT OH 2Y 
DSP3210 2GB 9.SMS SCSI 5799-949 	 MK1924FCB52-1MB ISMS IDE $349 

MKl924FCV540MB 15MS SCSI 449 
MK 1926FCV 81 OMB 13MS IDE 399 
MK2720FC l.3GB 13MS IDE 595 

;=--:-= 

===:= 
IBMHON 520 520MB JOE $300 

&Seagate 
340MB I GMS 
•120MB 16MS 
45SMB 16MS 
524MB 16MS 
BIOMB lGMS 





Won't interfere with running 

I : 

Access any PC attached to the 

AutoBoot Commander 4xP or 


lxP via telephone lines! 

• 	 Works with any IBM PC/AT or 100°/o 

compatible computer 

• 	 Built-in support for both text and VGA 
graphics viewing modes 

• 	 Full remote key
board control 
allows you to 
control any 
attached PC 
as if you were 
actually there 

• 	 Perfect for offsite 
troubleshooting! 
Change the CMOS 
setup, reboot, or even 
cold-boot any attached PC 

• 
applications or network software 

• 	 Upload or download files to any attached 
-	 PC; transfer files or upgrade the software 

on any computer 

e TM ~ Keyel,.......v1ew COME SEE US AT 
COMDEX Spring in Chicago, June 3-6 at Booth #W3059 Company 

lnfocom in Philadelphia, June 13-15 at Booth #112 

Cybex Computer Products Corporation 
4912 Research Drive Huntsville, AL 35805 USA 
(205) 430-4000 (205) 430-4030 fax 
http://www.cybex.com/ 

Cybex, Commander, AutoBoot, 4xP, and lxP are tradema rks of Cybex Computer Products Corporation. IBM, PC, and PC/AT are reg istered trademarks of International 
Business Machines Corporation. Key-View is a trademark of Fox Network Systems, Inc. The Inc. 500 logo is a registered trademark of Goldhirsh Grou p, Inc. 
Dealer Program Available Made in USA 

Circle 123 on Inquiry Card (RESELLERS: 124). 
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SmartCache IV 2-in-1 SCSI Technology 

On The One Hand••• 

It's a SCSI Host Adapter 


BYTE 
Magazine 

named 
SmartCache IV 

the "Best 
SCSI adapter at 

COMDEX '95:' * 

Perhaps they based their decision on the 
powerful features that make Sm~utCache N 
the right choice for connecting all your 
SCSI devices: 

0 PCI,ISA or EISA SmartCache N 
adapters allow you to run both Wide 
and Nan·ow SCSI devices at the same time. 

8 Powetful on-boardprocessors meet 
the most demanding performance 
requirements with ease. 

0 SmartCache N supports SCSIplug
and-play, andASP/ making connectivity 
a snap . 

.All this for a price that will really surprise 
you.Check for yourself and see that 
SmartCache N is very competitively priced. 

Need even more power?Want a great 

price? How about the only SCSI adapter 

that lets you optionally add ha1'dware 


·caching and hardwa1'e RADJ support in one 
handy module! 

*Smm·tCt1cbe IV was the only SC.SI atlapte1· named as 
a finalist fi>r Best of Comdex '95 by BYTE Magt1:d 11e. 
'>hrUS. Dollttrs. Subj ect to cJ)(mge wlllJout noti<;e.Finalist 
RAJD & Caching requires at least J SlM111: 
t U.S. Dollars. DPT rest11·ues tl:Jt• rlgbt IQ mltbtlrmv 
/bi.'> offc' r cu rmy time without prior 11orice. Cmmot he 
t:omfJined witb any othe1· promot1011. Proofoj:p11 rcbasc 

Mlldelntho U.S.A. rt:qttirecl. Call f or complete dett1!1s. 

On The Other••• 
It's a low Cost 

RAID Controller 


Add hardware 
caching and 
hardware RAID 

support in one 
handy module! 
With prices as 

low as $550r* 

Simply attach the RAID/Caching Module 
to ruiy SmartCache N adapter and you get: 

0 Ha1'tlware RADJ levelS 0, 1 and 5 
for data security and performance. 

8 Suppo1t for up to 64MB of 
hardware cache for improved J/0 
performance. 

0 All in a handy RAID kit with 
prices as low ns $550!** 

More Savings! DPT will give you a 
$25 American Express Gift Certificate 
to try our SmartCache IV adapter.t 
Call today for details and find out how 
SmartCache N 's 2-in-1 technology gives 
you everything you need to solve your 
toughest storage problems. 

SmartCache IV-it's the Smart Choice. 

1·800·322·4378 

llDPT~ 
.Distributed Processing 'fechnd/egy 

140 Candace Drive, Maitland, FL 32751 • Tel:407-830-5522 Fox:407-260~6690 •.soles@dpt.com•http://www.dpt.com 
Circle 128 on Inquiry Card. 



Local/lnt' I 

CALL Now FoR BEST PRODUCTS, SERVICE AND PRICES 
MORE THAN 28,000 HARDWARE AND SOFTWARE PRODUCTS FDR PC AND MACINTOSH 

ccG Systems) Inc.I The Technology center 

1-800-741-6227 

1-941-489-4338 • Fax 1-941-489-4694 

Visit Our New Showroom At 7011 Alico Road, Fort Myers, Florida 1 L 
World Wide Web: www.peganet.com /cdgsys/cdg.html Internet E-mail: cdgsys@peganet.com Applelink: cdg .sys 

Input 
Polaroid Sprint.scan slide scanner $1,584 pc/ m 
Nikon SuperCoolscan slide scanner $1,927 pc/ m 
Optronics ColorGetter drum scanners CALL pc/ m 
H-P Scaniet 4c flatbed 2400dpi $956 pc/ m 
Agfa Arcus II flatbed 36-bit color CALL pc/ m 
Sharp JX-610 12x17 w/transp. $ 9,410 pc/ m 
Umax Powerlook II flatbed 36-bit CALL pc/ m 
Urnax Mirage 11x17 flatbed CALL pc/ m 
Urnax Vista-812 LE flatbed $805 pc/ m 
Calcomp DrawingSlate U 6x9 $210 pc/ m 
Kodak DC 50 Digital Camera $987 pc/ m 

CPUs 
Twinhead 100MHz 8/500 color ntbk $2 ,786 pc 

4860X4/100 8/850 complete $1 ,150 pc 

586/133 16/1gig complete $1,280 pc 


Pentium systems also available - CALL 

PM ac 9500/132 16/1g/CO/video $3,457 m 

PMac 8500/120 16/ 1g/CO $3,369 m 

PMac 7200/75 8/500/CO $1, 197 m 


New Apple PowerM ocs corning soon - CALL 


Storage 
NEC 1gb HO internal SCSI $225 pc 
Gator8yte 1gb HO external SCSI $349 pc/ rn 
Gator8yte 2gb RAID $1,026 m 
Gator8yte 4gb RAIO Fast & Wide $2,266 m 
Gator8yte Bgb RAIO Fast & Wide $3, 183 m 
MicroNet OataOock 2-module base $630 pc/ rn 
MicroNet OataOock modules CALL pc/ rn 
Toray PW Dual 4xCD/650mb optical $630 pc/ rn 
Olympus Deltis 230MO opt. $578 pc $481 m 
Olympus Deltis 13CXJMO opt. $1 ,335 pc/ m 
Olympus 2x CD recorder $1 ,384 pc $1 ,286 m 
Kodak 650mb CO-R media 5-pack $ 45 pc/ m 
Nomai 230mb optical media 5-pack $106 pc/ rn 

So~ware 
SPECIAL Adobe Photoshop 3.0. 1 $465 m 
SPECIAL Adobe Illustrator 5.5 $316 m 
Ulead MediaStudio Pro 2.5 $316 pc 
Macromedia Graphic Design Studio $639 pc/ m 
Macromedia Director MM. Studio $1,392 pc/ m 
VistaPro 3. 13 terrain modeler $60 pc/ m 

Monitors & Video 
ArtMedia 14" Trinitron .26mm $310 pc/ m 

ArtMedia 15" Trinitron .25mm $459 pc/ 111 

ArtMedia 17" Trinitron 1600x1200 $989 pc/ m 

Portrait Displays Pivot 1700i $ 980 pc/ m 

RasterOps SuperScan MC17 $903 pc/ m 

RasterOps SuperScan MC21 $ 1,880 pc/ m 

Targa2cx:::xJ PCl prof. video in/out $4 ,044 pc/ m 

FAST FPSSO video in/out $642 pc 

Diamond Stealth 2mb VLB or PCI $259 pc 

Diamond Javelin 4mb PCI w/MPEG $485 m 

IMS TwinTurbo 128M PCI 4mb $555 111 


Number 9 Imagine 128 PCI Bmb $1 ,387 m 


Output 
Epson Stylus ProXL 11x17 color inkiet CALL pc/ rn 
GCC Elite XL 1208S 12x20 laser $ 5, 773 pc/ m 
Tektronix Phaser 140 color inkjet $ 1,382 pc/ m 
DEC Colorwriter SOOdpi color laser CALL pc/ m 
QMS magicolor CX color laser $ 5 ,4 17 pc/ 111 
H·P Laserjet 5mp SOOdpi laser $ 1,054 m 
H·P Laserjet 5p SOOdpi laser $946 pc 

0 0llr

Circle 131 on Inquiry Card (RESELLERS: 132). MAY 1996 BYTE 201 
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P/90 mhz 12.1 " Display+ CD 
P/120 mhz 12.1" Display +CD 

call 

COMPAQ 

Contura Notebook Systems 
Contura 420c DX4/75 8/420MB •• $ca\\ 
Contura 430c DX4/100 8/720MB •• $call 

LTE Notebook Systems 
LTE 5100CDT P/90 8/810MB ... $call 

Thinkpad 365CD 

Dx4/75 8mb/540mb 


CD, Active color 

$call 


ThinkPad 701 C 
Dx4175, 8/720mb Active, 14.4 

fax, Sound card. 
$call 

Thinkpad 760LD 
& 760 OL 

P/60 mhz 10.4" Display +CD 
P/90mhz10.4" Display+ CD I~========::=====~

Printers LTE 5100CDT P/90 8/810MB •.• $callHP DESKJET 340 .. . . .... ........ $295 
HP DESKJET 600/660C • •• • • ••• $289/392 Compaq Prolinea E 
HP DESKJET 850C/1600C • • • • • • $495/call Prolinea P/75 8/630 ••.•• $1299 
HP LASER SUSP •• • •• •••••.•• $485/call Prollnea P/100 8/1GB •.•. $1560
HP LASER 4+/4M+ ••• ••• ••• • $1340/1845 Prolinea P/120 8/1GB •••. $1675HP LASER 4V/4MV• ••. ••• •••• $1840/call 
HP SCANJET 4S/4C • •••• •• •• • • $call/892 Prolinea E Pentium Pro 
HP LASER SSl/SSIMX • • •• • • •••.•.. $call Prolinea 6/150 1620CD .•• $3899 

Prolinea 6/180 1620CD •. $41851COMP UTERS Prolinea Mini Towers Pentium Pro 
VECTRA SYSTEMS Prollnea 6/150ML 2GB+CO+Matrox 30. $31991 
VL4 5/133ML 16/1GB SCSl+CD+Matrox $stock Prolinea 6/166ML 2GB+CO+Matrox 30. $33991 
VL4 5/166ML 16/1.2GB+Matrox+CD • •• $stock Deskpro XL Series 
VECl'RA XU SYSTEMS DP XL 5/133 2GB+Matrox 3D •••••••• $call 
XU 6/150ML 16/1GB+Matrox+CD • ••• • $stock DP XL 6/150 2GB+Matrox 3D •••••••• $call 
XU 6/150ML 16/2GB+Matrox+CD • ••• . $stock DP XL 6/150 2.1GB+Matrox 3D+PD •.•• $call 

•• Win NT Preloaded+ *** DP XL 6/200 2.1 GB+Matrox 3D+PD •••• $call 
Compaq Servers

HP SERVERS Prosignia 300 Pentlum9D/120Mhz •....• $call
NETSERVER LF Pentium •••• ••• ••• $call Prosignia 500 Pentium 12ons0Mhz ..... $callNETSERVER LC Pentium • • ••.•• • •• $call 

Prolinat 1500 Pentium 100112011so11s&Mhz •• $callNETSERVER LH Pentium • •• •• • • ••• $call 
NETSERVER LS Pentium • • •• •• • • •• $call Prolinat 4500 Penlium 1001133/1&6Mhz •••• $call 

Prolinat 1500R Penlium 100112011 so11u&Mhz • $call 
Prolinat 45DDR Pentium 100113311e&Mhz ••• $callHP SERVER OPTIONS 

HP SURESTORE DRIVES ••••••• • • • $call Compaq Server Options 
HP SURESTORE OPTICAL DRIVE • • • $call 4.3gb scsi/wide scsi .......••...•• $call 
HP SURESTORE CD READER .•.••• $call Smart SCSI Array .....•.........• $call

HP PLUGGABLE DRIVES •••.••...• $call 32/64 128MB memory modules •....•. $call 

Authorized Dealer & Service Center 

COMPAQ, IBM, TOSHIBA, HEWLETT PACKARD 


NOVELL 
Netware 3.12/4.1 Promotion 
5/10/25/50/100/250 USERS 

RED or WHITE BOX 
I call !or best price* free network card with Purchase over $2500.00 * 

SPECIAL 
Modems 

U.S. RoboUcs 28.8 •••••••••• . •• .$189 
Creative Lab Modem Biiier 28.8 ••.•• .$145 
Hayes Accura 28.8 .. .. ........... .$165 
Matrola ISDN ........... .. .........$call 
Hayes optima 28.8 (Int) .. ...... . .. .$369 

Multimedia CO·AOM 
& Sound Cards 

Creative Lab 6X ...... ........ ..$135 
Toshiba 4X/6X ••• •••• •••• •• .$calU119 
Creative Lab AWE·32 •• ••••••• •••$119 
IJX parallel port CD ... ... .. .. . .. .$call 

Video Cards 
Matrox Mlllunlem 2MB/4MB ••• .$2981445 
#9 Imagine 128 2MB/4MB ••• •.$499/609 
ATI Turbo VRAM 2MB/4MB •••••$3f9/445 

Monitors 
MAG MXP 17F .26 NI 1600x1200 •• .$899 
MAG MXP 21F .26NI1600x1200 •.$1,799 
Nokia 447L 17" 1280x1024 ••••••• .$699 
Nokia 447X .251800x1200 •••• •• .$929 

Computerlane,nc. 

Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • Fax: 818-884-8253 

SSOLIM01@1NTERSERV.COM 


7500 Topanga Cyn Blvd., Canoga Park, CA 91303 

Hours : Monday - Friday 9-6, Saturday 10-5 


Circle 121 on Inquiry Card. 

Tape Drives 
HP Colorado TIOOO 1GB ••• ••• ••• • $179 
HP Jumbo 1400 lntamal ••••• •••• .$225 
Conner Tapestor 4GB !Cal (!~) ••$2791389 
ZIP Drive 100MB SCSI .... .... .. .$195 
ZIP Drive 100MB Parallel Port •••• .$195 
Syquest EZ SCSI 135MB Ide •• ••• .$229 

Softwar e 
Microsoft Academic Partner 

Microsoft Office 
Professional for Win 95 

$160 

call for ** 
other Microsoft 

Academic Prices 

** 

Compaq is A Registered Trademark ol 


Compaq. IBM is A Registered Trademark of 

International Business Machines. 


All Quoted Prices Reflect A 5% Cash 

Discount. VISA, MasterCard, Wire Transfer 


Also Accepted. 

Prices Subject to Change Without Notice. 


Thinkpad 365csd 

Dx4175 8mb)540mb 

CD, passive color 


$call 


Thinkpad 755CD 

P/75 8mb/540mb 

CD, Active color 


$call 


Thinkpad 760C 

P/75 8/810MB 


Active, CD 

$call 


Thinkpad 760CD 

P/60 mhz 12.1 " Display +CD 

P/120mhz10.4" Display+ co 
$ call 

IBM PC330 & 750 

Pentium 75mhz ................$call 

Pentium 1OOmhz ..............$call 

Pentium 120mhz .............. $call 

Pentium 133mhz ..............$call 


IBM PC SERVERS 

PC SERVER 

31 OPentium 75/90Mhz ....$call 


PC SERVER 

500 Pentium 90/1 OOMhz ..$call 


PC SERVER 
520 Pentium 90/1 OOMhz ..$call 

PC SERVER 
520 Pentium 100Mhz .......$call 

IBM PC SERVER OPTIONS 

Also carry Toshiba 
Refurbished Models *Call for Price * 

Corporate Accounts 

Volume 


Discounts 

Welcome 


mailto:SSOLIM01@1NTERSERV.COM


momooso 
FACTI1RY NEW·2 YEAR WARRANTY INJ.m 
OSP3210 2GB V.5MS SCSI S71H).IM9 

ll[.)BH·1ii:l·\:!·1·1:ll'iU 
TOSHIBA 

MOnlOQl DllVES,11 YWI WlRIWITT ON U" 
MK1924FCBS24MB 15MS lOE S349 
MK192 4FCV540MB 15MS SCSI 449 
MK1926FCV810MB l3MS IOE 399MK2720FC 1.iii 1DE 595 

TAPE BACKUPS 
Mlcra5olutlom;; 

BACKPACKS 
OUAO SPO PAAAUR PORT CO ROM ORM ..$399 
OSKTlf0flV1..Z.5.25·DSKTTE OflVl.4. 3.5.175 
BACKPAC1<800MBTAPEOAM....... .. ..... ..,..•249 
6ACKPACK420M61iAROORll/E ....... . .....469 

•MEG4'. 
,626-751 Bemoulll230MBlnslllerSCSI...............474 

.............936-1061 Bemoulll 230MB Transportatlle SCSI .474 

...•.. ••...1151·21 76 90 MB/150MB/230MBCartrl<lge ...............99 
20AT ..............994·1114 C""At:IER. 

EXAB'YTE TapeSI01"250~Parellel Pon .............$ 199 
4'ZOOC ~(i0 TAPE INT/EXT.. .. .••S7W-950 TapeSt(lf 420MB PareUei POf\ .... ... ........260 
8205XL 3.5·7GBTAPEJtlT/EXT ... 1275-1 449 TapeStor850MB!ntemal. .. .. ................. 188 
8505Xl 7-14GS TAPf IITTJe)(T ..•••1898·2198 TapcStOI" 850MB Parellel Pott.... . .•..•.•.•330 

CPU'S 
INTEL I4 8 6DX2· 66 451 PENTIUM150 405
38BDX-33 S3 5 486DX4·75 05 PENTIUM 166 695 
486SX-25 35 486DX4-100 105 ANID 
• 

BBSX 3 3 35 PfffflUft'l 75 125 386DX2·08 3V S45 
" PEtfflUM 00 235 4 86DX2·BO 3V 55 

t,DODX-25 75 PErmuM 108 245 4BBDX4 -100 65 
48BDX-.33 45 PENTIUM 120 205 48604120 75 
WIODX2·50 4 5 PENJIUrr'l 133 305 t,BBDX4· 133 85 

MATH CO-PROCESSORS 

CACHE MEMORY 
818-15 S5.00 13218-25 7.80 
8X8 ·20 4.50 64Xl-15 15 OD 
818·25 4 OD 128X8·20 33.00 
3218·1510.00 12BXB·25 30.00 
3218·20 8.00 128X8·15 40.00 

:~:::~~;~~~ ~: CYRIX B3S87SX-1616MHZ 59 

INTEL I8G487DX·33 33MHZ 75 I83D87Dl·33 33MHZ 59 
80387Sl-1616MHZS75 BG487SX·25 25MHZ 195 63087DX-110 40MHZ 69 

11039701·16 t6MHZ 15 830870X·1616MHZ 59 83S67SX 20 2DMHZ 59 
B0387DX·20 25MlfZ 75 83DB7DX·20 20MHZ 59 83S87SX·25 25MHZ 59 
8038701·25 33MlfZ 75 83087DX·25 Z5MHZ 59 82SBXl 2DMHZ 59 

INT-EXT 
SCSI S280.405 
SCSI 7~924 
SCSI 75Q.875 

1.05G8 10.SMS IOE 269-319 
PS/2 50, 50Z. 80, 70, 80, P70, 55SX 
630MB 12MS IOE 399 
1.2GB 12MS SCSI 499 
MICROCltAHNElCONTROllER 
IOE 169 SCS!· 2 
IBM l'S/2 INTERNAL DRIVE KITS 
30·11088,30·288,25·8088, 25-288 
630M8 IDE 
1.0GB tOE 

~WESTERN DIGITAL 

supra 
Supra Eiqlre n \4.41n1er11aL .-·-·· ...$74 

~~~~ ~~~:~: J:::l~~~~~i1 ..::::::::.. ..........: 1:~ 
Supr~ ExPfl! SS 28 8 Exlerna\ ._......... ... .... 169 

••PRACTICAL 
• PERIPHERALS. 

14A Fax/'Modtm lntemll ......-. .. 575 
14.4 Fix/Modem £x!emJl ,.•_ .................. 100 
28.8 V.3• f 1t.111M ooem 1n1emat................199 
28.8 V.3~ FU/MO<Lem E.lrt:erml .••.•••••• 215 

80.........,.... 
U4 lntomM ...... 
28.8 lrl1tmi1V3'1 

"·' """'(i)Hayes 
Aet Uf ftV.42 fASl 14.41nt!mal...-. 
Aecuru V.42fASl 1' .4 ~--
Aet 111 a V.34FAST 2B.8 1n!M11al ... 
AC CuraV.34FAST28.8 btem.lll. 
otilimaVl2...,.oicelmemiil ...... 

=~:fi~~4~~CiA"Ciid 
OJ:tjma V.32 FAST2 B.8PCMCIAC.,i 

(!!1'Jlobolics
''""'" Sj)orl S!ef 
Sl>Oflstet 

""""" Spurtste< 
Courler v . 
cou~er v. 
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When software can make the difference ,,,,,, ® 
bef11!een life or death, you need a ::::;:::. ~ 
senous development tool. ~ :;: ~ ~ · 

~ ~ ::::::: ~ 

•• 

•
• When you choose the DataFlex app li cat ion 
: development system, you can count on delivering 
• powerful so lutions. DataFl ex's greatest strength is 
: in the language, a4GL strong enough to sustain 
• anything you can bui ld on it. Powerful enoughto 
: take you far beyond thepoint at which most other 
• products leave you stranded .
•
• Over 350,000 instal lations and 2,000,000 users 
: in 40 countries make DataFlex aproven solution for 
• a wide range of business app li cations for 
: compan ies like Mercedes-Benz, Coca-Cola, and 
• Streetgard.
•• " In the business of saving lives, no other•• developmentsoftware offers theperformance
• and reliability we need. Clients also like the•• fact that we can transparently port to any
• hardware oroperating system theymayhave.•• The power ofDataFlex's language and data
• base have shaved two minutes off Para•• medic response time tor the St. Louis 911
• operators. We would not consider applica•• tion development in anythingbutDataFlex." 
•
• John Rich, Streetgard
•
• DataFlex means business. We speak your 
: language because we want you to speak ours. Call 
• us today for afree informationkit. 

CompuServe: GO DACCESS - Internet (WWW): http://www.daccess.comDATA ACCESS Phone(305)238-0012
CORPORAT I O N 

http:http://www.daccess.com


Delivering World Wide Since 1986 
43,000 Products - Online Ordering 

Largest product selection on the Internet! 
tall, or check our Web site, for 

HARDWARE/SOFTWARE products not listed here. 
ww w.cqk.c om 

Accessbldr 4000 £net Sys 4410 
fmerlink Ill Combo Bulk. . ...BB 
Fostfmerlink Pei 10/100 Mbp1 .. IS6 
lmpocl lsdn Oigitol Modem fxl+Ntl .. 354 
LinkbuilderFmsli4B·Portlp .... 1316 
Linkswitch 1200 I6Ri 4S/Oos Fddi .. 6535 
Nethuilder Ii BSlot Chosso ........ 3Bl7 

3M 
MpB020 Muhimedio Proiecl01 ..... 7 4 7 5 

ACI US 
41h Oimension Sohwore Ovlp Kil Win 2061 
41h DimensionV3.5Win ......... 62 1 

ADAPTEC 
Aho-1940Uw Kir Pei Mosler Kil ..... 193 
Aho-39BS 3Chnl Pei Roid . . . 701 

ADOBE 
Adobe Acrobol Capture VI .0.1 ..... 1909 
AdobeAcrobol ProV1.I Cot Bundle Ill. 450 
Adobe Pogemoker V6.0 \Vin/Vlin95. 571 
Adobe Premiere V4.2 ............ 507 
Framemoker V5.X l·User ......... 576 
Pogemoker 6.0 Win/W in95 . . .... 565 
AGFA CORPORATION 

Am11 Ii flolbed 6000pi 36·Bit ..... IB5B 
S!udioscon lisi florbed 4000pi 30-Bit. 914 

AITECH 
Y/ovewotcher·lv 2Full Mo! Video Cop . 340 

ALR 
Evoluln Duol6 P6 I 50Mh z I 6Mb MI 3BOO 
Evoluln Ouol6 P6 200Mhz I6Mb MI 4200 

AMERICAN POWER 
Bock Up1 Pral400/ 12SO ..... 515/455 
Bock·Up1 9001 Vo 230V .......... 39B 
Bock-Ups Pro 650 Mug &Ploy Win 95 293 
lnl'l Bock-Up1 Pro 14001 230V ..... 65B 
Mo~ix 5000\V 5000Vo ......... 4017 

ANTEC 

Omnipoge Pro 6.0 Vlin ........... 477 
CALIGARI 

lruespoce V1.0 Win95 .......... 4BO 
CARDINAL 

1B.B fox Modem Ex! .. . .... 163 
2B.B Fox Modem Ex! 110 Voll ..... 154 
1B.B Spkrphone fox Mdm Ex! 110V .. 259 
Pcmcio 2B.B foxd olo Pnp Win95 Comp171 
Snap ~us Oesktop Video Adptr ...... 63 1 

CASTELLE 
220V Foxpress 1000 1081 I line Elh I7B5 
210V lonpress 1+1 Exira IOBl/Bnc. . 4SB 
Fox Press 1500 2 Line .......... 1335 
foxpress 1000 4Line 1081/Aui .... 3033 
fox press 3000 4Line Em IOB!/B nc. 341 O 
lonpress 1+1 Exira IOBl/Bnc. . .. 41B 
lonpress 3+ I Mp 1OB!/Bnc MuhiprOI . 3B4 

CHEYENNE 
Aicrerve 6.0 For N~1 Unlimited .... 1171 
Aicserve Vlin NI V2.0I Enterprise ... B36 
Aicserve Vlin NI Vl.01 Single ...... 46S 
Cheyenne foxserve V301 IOOOU .. 6169 
Cheyenne Foxserve V30 1 IOU ... . .. 67 1 

CHINON AMERICA 
Esc·3000 (0101 Dig ital Camero ..... Bl5 

CISCO SYSTEMS 
16 Port fmeiswilch fnh W/ BMb .. S715 
Ciscopro 4500 2Er.. . ...... 10554 
Cpo1SllA Seiiol Roulei ... . ..... 1511 
Cpw11 ISB ElhelS\~tchenel 15 IOB!.1391 
Foslhub IDO Lile BPort IODlx .... IIB4 
Fosthub IODFx I1Pt Unmanaged ... 6117 

CNET 

lsdn Ki!Elheinel 2·Pt/24·Port141B/llB64 
DIAMOND 

Edge 30 3400XI Pei Vrom 4/,\ ... .. 56B 
Javelin Video 34DOKI 4/,\. . . . 491 
Javelin Video 3400XI Pei 4Mb. . SOS 
Sreolrh 64 Video 3140XI 1Mb Vrom .. 33B 
Sleohh 64 Video 34DO Pei 41.\b .... 419 
S!eolth 64 Video 3400 XI Vlb 4Mb .. 491 
Viperpra Video Vlb 4Mb/Cd ........ S31 
DIGITAL EQUIP CORP 

3.5lp Norrow 4.0Gb 1100R Hdd ... IBSO 
4Gb Wide 7100Rprn Scsi Hdd . 1943 
Oec Fddi Conlrollei Pei ........... 941 
Oecbrouler 9011Afnel Router. 1926 
Emerv1orks 3 lurbo lp ............ 97 
Fosr Elheinet PciAdoplei IOOBr. .. 153 
Prioris Hx SIOOMp.. . ....... 14760 
Wovelon Pc Nie For Wire less lon ..... 557 
DIGITAL STORAGE WK 
IOS.6Gb S<si Jukebx BB Slo ts ... 31300 
171.BGb Scsi Jukebx 14 4Slols .. 41S36 
10GbScsi Oii lope Ex!. . 4697 

DPT 
Eiso 6.3Gb lowei. . . . B117 
Eiso B.4Gb Towei.. . ..... 9733 
Hor·Pluggoblc4.3Gh fosl/Wide ... 1611 
Pm3111/90 Eiso Scsi Raid .. .... I I BB 
Pm3111/W Eiso Vlide S<si Raid . . 11 BB 

PoweifronslolorPrafR/ GR/SP .... 363 
Pral lran1lolor Russian Oos ... ..... 34B 

HAYES 
Accura 1B.BExl/lnl. . .. 194/16B 
lsdn System AdopleiV1 .......... 6BS 
Oplimo 1B.B Pmrcio NooEz ....... 191 
Oplimo V34 VI/Voice Ex!. . . 434 

HEWLETT PACKARD 
10/ 100 Selectable IOOVg Eiso .... 119 
1.HibHo!Swop Fos!Scsf1Ne~rvr.1 071 
10Xt 20Gb Jukebox Scsi ......... 4B21 
Advoncesrock 10/ 100 lon Switch-16 53B7 
Advonceslock IOOVg Hub-IS 15Ri4 5 llSI 
Advonceslock Roulei 140 ........ 1691 
Advonceslock-14 IOBl/Sm tp .. 799/1 OB4 
Advonceslock-4B IOBl/Smlp. IB1S/107B 
Cl 533 Ool lnl BGb 3.SHh Scsi ..... 91 S 
CIS36 Dds·I Dor In! 4Gb... . 794 
Color loseiiel 5/5/,\.. . . 6316/776 1 
(opyje!Color Prinler/Copier /Ppm .. 1404 
Oesigniel /SOC £·Size 600 Opi .... 6439 
Oeskiel 1600C 9Ppm 4Mb ....... 13BS 
Deskie l 1600Crn 9Ppm 6Mb Nel ... 2011 
Dual Channel Pei OiskA11oy ....... 2370 
Hp 1101 I I 5Gb Jukebox VI/ 5.1Gb1B977 
loseriel4Mv 16PpmEnel/lrolk .... 1B93 
Powerlope 4000 4Gb In! ........ 1202 
Sconiel 4S Personal. ............ 301 
Scorrjel 4Si Elhernel. ..... ... ... 1445 
Surestore 100Fx 100Gb Opt Juke .. IB40S 

43,000 Item Catalog Program 
with Current Prices 

fl: f REE with Order fl: 
Ks-011 19BoylawerServer ....... 555 11 Par! IOOBas•lxE!hernet Hub .. 14B9 

APPLE Pawersvnrch 6Port Hub Snmp ..... 1000 Pm3214/VI Pei Wide Scsi Raid . 117 9 11000 lrovan In! lope . . .. 169 
Apple Newlon Message Pod 110 .... 719 COLORADO /HP Ra id Tower SlorogeCobinel Y/9/Boy. 1561 Vec!roVl4 Pen !-1 66 l.1Gb-lld16Mb 1934 
Newlon Pr..s For \Vin . . 63 Powertope fxl 1.4Gb Oic·IOOO .... 1119 Smarlcoche 3Eisa Scsi Sm/ Fl ...... 391 IBM 
Powei Moc 9500/132. . . . .. 44S6 Powerlope Ex! 4Gb Oic. . . 14 26 Smorlcoche 3 Isa S<si Sm Kil. .. 164 lh inkpod 760Cd . . . . 69B 4 

ASYMETRIX Sureslare C~Vlril ei 4x-R. ........ 1019 Smorlcoche 3Pei Adapter ......... 3BI Uhro slor 1Gb Scsf2 fosl/Wide ... 1053 
Asyme rrix Vleb 3D Vl.O Single l·Doc .. SB COMPATIBLE SYSTEMS Smorlcoche Iv Scsi E iso·l~Wid. . .193 Uh roslur 4Gb Scsf1 Fast . . . 140B 
Jnfomodeler l. S3.5 V/in Ch/Svr . lOBI Micrarouler IOOOR 210 Vohs ..... 1003 EAGLE Uh roslar S.3 1Gb Fast Scsf1 ...... 1409 
Multimedia Toolbook V4 .0 9S/ tll. .. IOBO Micrarouler 6Pock 210 Val ls... . 4910 Ne1000 Plus3 Eagle Combo S·Pk ... 3B3 Voice~pe Diel For Windows.. 711 

BOCA RESEARCH CONNER Ne10001plus 10-Pk ............ 1101 Vloverunner 64Kinr lsdn Isa ....... 493 
20B CFP210SS In! 1.0GbScsi ........ 547 EMU LEX CORP. Vloverunner lsdn Modem Pcmcio .... 537 

Bocohub-24 M"' 10-B!.. . ... 375 CFP IOBOS IMB Scs. . 247 16 Port Com Svr Ri ll Yi/Par Port .. 1131 Wireless ton Pcmcio · · · · · · · · · · · · 594 
Bocamodem Chas w/10-1B.B Ex! .. 175B CFP4107E 4.1Gb Fos!Wide ...... 1149 31 Part Comm Svr, Rill. Mox{o ... 3140 INTEL 
Bocomodem Pc{ard 1B.B Cell Pcmcio. 34B CFS l17SA l.27BGb Ide ......... 11 1 EXABYTE Elherexpress 10/100 Pei ......... 139 
Bocamod Vlebglider 460 fxl Jsdn TA .. 193 45B41lp l6Gb In! Doi Aurolooder ... 2149 Exb IOH B505XI I40Gb Tope Auloldr 4733 Elherexpress Pro 10/ 100 Pei. . . 114 
Bacone! 100/ IOMb Elh ernel ...... 104 45B6Xp 31Gb fxl OolAulolooder .. 1B35 Exb-B10SXlefxl 3.5./Gb BMm .... 1549 londesk/,\onoger VI.SI. . . ..... 975 
Soundexpression 2B.B. . . 2B9 COREL CORP Exb-BIOO Ext 7· 14Gb BMm....... 16B9 nentl" Um"" 

BORLAND Carel Cd Creo1or1Cd. . ..... 319 FARGO ELECTRONICS r.:" 
Borland C++ vs.a Developer Suile .. 433 Corel Drow6 Full Product.. . . 453 Persona Ii Id Card Prinler.. . ... SBIO and r:Oti:m 

0

Pr~: ;o~ LO; to.print' 
Delphi 2Ch/Svr Suile Vlin95/lll .. IB61 Slack Photo Library Book& Cd · · · · · 900 Peisonoplus Id Cord Printer . . . 3719 
Oelphi Desktop 1Vlin9S/lll 333 CREATIVE LABS Picturo 310E Colar Vlux/Oy•Sub ... 4162 
Delphi Developer 1Vlin95/N!. . 531 BX Blosler Cd Troy .. 133 Primeropro Color Oye Sublmln/Wox . 1315 lurrdesk Virus Protect v3.o · · · · · · 643 
Paradox Vl.O Vfin95/NI . . .. 279 Modem Blaster 1B.B fxl. . . . 173 FTP lmrschool V4.0 Single l·Ooc · · · · · · · 516 
V"ouolObose V5.5 Client/Server..... 63B Sound Blaster Awe31 Pnp . . . ..... 21B Onnel31 Far Vlndvrs 95/NI . . 66 Nelpor l Ex press El 110V Elhernel. . 3B 1 

BTG Sound Blosler Dr.scovery Cd 4X Id e 1BO 
170 

Nelporl Express XI Elhernel ........ 444 
· · · Pc/fcp Developers Toolkit V3.1 . INTEL SYSTEM BOARD 

Big Axp17SMhz Ul!ro 64 /1Gb ... 14001 
BlgAxp1751.1hzUl!ro64/1Gb21" IS71 6 

BTRIEVE TECH 

Computer Quick 

Video Blaster R1300 16 Bil RI . . .. 333 /f k S 16B
D·LINK PcG(~!IVTrElHNOLOG...ES Arlonlis 166 VI/Sound ......... 136 

12P rtlOOB HbP f I 1519 A~onlis 166Vl/Sound+Vgo ....... 310 
· o ose u ro os · · · · · · Colortosl Oigilol film Recorder . . . 4B6B Aurora System BoordPen! Pro 200Mhz B97 

16·Parl Elhernel Switch . · · · · S311 Elite XII 10B Supersize loser 1200Dpi5929 Endeavor 166 No Snd/w Sound. 106/131 

16S · Brh Streel, #309, Son Francisco. CA 94103, USA 

Preapproved open accounts for all 
Government, University, and Fortune 2000. 

low fleighf mies-US and lnternolional • Na handling charge • Prices ore for cash pre-payment • 
VISA/MC/AMEX occepled • Produc" may be USA versions • Defective relurns for replocemenl on~ • 
Prices ore FOB USA and subject to change • 15% restocking charge on all nandef&tive returns • No returns 
on ope nsoftw are • All trademarks me theprope1ty of !heir respective awners 

Bernoulli Transport 130/,\b Pro. . . . 561 
Joz IGb Exl/lnl 3.5 Subsyitem. 664/569 
lip I00 Scsi Exl/lnl ........ 117/193 
Zip Pc IOOMb Ten Pock . . .. 131 

KODAK 
lk 50 DigilolComero.. . . 966 
Dcs 420 Digital Camero Colar ..... 91 19 
Kodak Xi sB600 Ps Dig ital Printer .. B365 
Rfs 1035 Plus film S<onner ...... 66/B 

LOGITECH 
Fo!omon Pixluro Color Digilol ...... 711 
Folomon Pl us Camero Pc.. . 3B7 
Pogescon Color S<orrner .......... 36B 
LOTUS DEVELOPMENT 

Ooc960E ICh RoidScsiCttr .. 
Doc960E 1ChScs Raid Ctlr 
Ooc960E 3Ch Asic Raid Ctlr 
Ooc960S 1Ch fxl Raid (!Ir. 
Pei l{hnl In Re!ail BoxVl/Cbl. .. 
Pei Uhnl In Reloil Box Vl/Cbl 
Pci3{hnllnReloilBox\V/Cbl. 

NETSCAPE 
Comme rce Server VI.I Unix/NI. B4B/221

NUMBER NIN E 
9FxMotion5 312/AbPeiOrom .. 
9Fx Vision 3301Mb Dram . 
Im agine I1B 1600 1Mb Pei 
Imagine 11B Svgo 41.\b Pei ... ..... 600 

PINNACLE MIC RO 
MlOOOPci 1X Caddy... . . 1107 

Smortsuile 96 Vlin9S ... ..... ... 394 Sierra l.3Gb Pei In! ........... 1913 
MAC ROME DIA PLEXTOR 

Au!hoovore Vl in V3.0 Cd ......... 394 1 
Direclar4.0MultiplO!formCd ...... 146 1 
Oireclor Multim edia Studio Vl.5 ... 1390 
DireclorV4.0 Shochvove Enabled ... B34 
Macro mo<fel l.SMoc . . 60B 

MANUGISTIC 
SlolgrophicsV1.0Bose+4Mods ..... 9S7 

MATROX 
Mgo Mill 301Mb/4Mb Pei .... 337/439 
Mgo Millennium 3D Power moc BMb .. B41 

MEGAHERTZ 
1B.B Cellular Mode m Pcmcio Xjock .. 307 
2B.B Cruisecard Modem Xiock ..... 311 
1B.B Pc Card Mdm Vl/Xiock Cell .... 311 
Combo 1B.B Cellular Modem ....... 460 
Combo 1B.B Pcmcio 1B.B Modem 10b!436 

MICRO DESIGN INTL 
Cd Recorder Vl/1Gb Hd.. . .. 3274 
C~ROM Rock Moun! Sys 49 Drive . 14953 

MICROCOM 

6Plex 7Orive 6X C~Rom Scsi lower . 353B 
PlexserverVl/ Px43Ce .. . ..... .. 6276 

PROXIMA 
Desktop Projector 2400 190 lumens 4914 
Desktop Projector 1BIO 300 lumen 5BOS 

PURE DATA 
Solisfoxtion 500 lnremal 
Sotisfoxtion On Demond Gold 2Line 

QUANTUM 
fireboll 11BOIn! l.1G bScsi211Ms . 310 
Fireboll 11BO In! l.2GbScsi2AV 111.~ 11S 
Grand Prix 4300 4.3Gb Scsi . . . .. 901 

QUARK 
Ouark Xpress V3.31 .. 

SEAGATE 
ST31140A 1.IGb ldei 
STS IOBOA In! IGb Fosl Alo . . 

SUNSOFT 
Soloris 1.4 Rtu And Media 3.Sln 
SolaroWkgrpX B6/1.4 IProc 

Deskporte 1B.BP V.3 4Ext ........ 141 SUPRA 
Oeskporte 1B.BS V.3 4In! ........ 172 Fox Modem 1B.B Pc Ext....... ... 109 
Deskporte Fosl + R V.34 · · · · · · · · · · 511 Suprofoxmodem V34 2B .BEx/lnl 101/l B6 

MICRODYNE SYMANTEC/DELRINA 
Ea gle Micro Hub 11·Prl Eh·l1 ... · · · 199 Ne! SotirloxrionV3.015.User ...... 716 
£ogl eMicro Hub 14·Prl Eh·14 ...... 3SB \Vinfo xPro Vl.D Vlin95... ... . 79 
Eag le Micro Hub B·Prt Eh·B .. ..... 13 5 SYNOPTICS 
Ne 10/ 100 Pei Enc l Singlepci 31Bil.146 
Ne100020-Pk. . 1659 
Ne2000Pl"'·3 60Pk fner lsaB/16 .. 3910 

MICROPOLIS 

S30BP 14 Par! IOBI Hos! Module 
Boyslock 1008111Pt Hub. 
Boyslock IOB! 11PtHub Ri45 .. 

1991\Vov 5.15 9Gb Wide Scsi-1 
3143 4Gb 3.Sln Scsf1 Capricorn. 
3143Vlov 3.5 4Gb Wide Scsf1 .. 

SYQUEST
.iiiii Ezl35MbPorollelPortDrive ..... 
. 11 99 TRUEVISIO N 

MICROSOFT 
Bockoffice Server 1.5 .......... 1100 
fortmn Powerslotion V4.0 Cd ...... 576 
Ill Svr VJ.SI+ 10 Cir le ln!ernel. .. 935 
\frsuol Basic Enterprise £dV4 .0 Cd ... 939 
Visual Basic Pro Vlin V4 .0 Cd .. . . 469 
Visual Foxpro Vlin Pro Cd V3.0. . ... 46B 

MICROTEST 
M!350 Sconnei Value Kil ........ 1656 
Pen rosconner+W/Superlnieclor ... 1579 

MOTOROLA/UDS 
Bilsurtr Pc Term Adopler Isa .. . .. 276 
Bil>Urtr Pro lsdnMo<fem Ex!. . . ... 347 

Targa 1000 ForV/ in (Pei) 
largo 1000Pei 14 Bir N~c.. . ... 3981 

U.S. ROBOTICS 
Courier18.8fntHverylfr ing 
Courier f!.lodem ln!Aoolog 
Sporlstei 1B,B V.34 Ext/In! .. 105/IBS 
SporMer lsdn 11BK lnl Term Adr .... 371 

WESTERN DIGITAL 
Ac3 1200 l.2BGb-Hd Eide 3.5lp 1... 211 

ZOOM TELEPHON\CS 
1B.BEx/ lntt 14.4-Sr fox V.34 .. 157/143

ZYXEL 
Ul496B 16.Blnl/fxl.. 

Can't find something? We special order any product! 

Phone: (415) 861 ·8330 
Espanol/Fran~ais: (415) 861 8376 

Fax: (415) 861-8380 
email: sales@cqk.com 



SECURITY WILL CALL WINDOW NOW 
OPENI NO SURCHARGE FOR MC, 

YISi\ i\E & DISCOVER 

IBM PS/1, PS/2 MEMORY MODULES 
IBM PART HO. 
30f5348\S12K)
30f536-0 2Meg) 

WORKS WITH MODEL NO. Pfl lCE 
30· 266 
3!1-286.25·266.SO MTHRBO. 

37.00 
9\ .00 

~ - - - BATIERIES 

**CALL FOR NOTEBOOK AND LAPTOP BATIERIES ** 
80·041 59.00 

6450379 2Meg 80·11 1,311-121,321.081.161 59.00
6450375 1Megl 

6451060(4Me<J 80·A21, A·61.BO·A31,80·111,81}311 169.00 TOSHIBA LAPTOP MEMORY 
645!)604/92G7 196(2Meg) 70·061,E61, 121 . 50Z.55SX.6SSX, P·70, 69.00 

55LS,65LS,X-Slotionl20& 130,35SX,35LS,40SX MODEL AMT. Uf'GRMED MAMU. PART I PRICE 
6450608(2Megl 70·A21,Hl, B·21,B-61. 35SX.35LS,4!1SX,VJll'\.32ST 09,00 T2000SXEl2200SKfT1800. IB50.C l.M~4Mto/8Meg PC-PA2000U 69/169/319 

IBM APTIVE 256K CACHE MODULES 
$79.00 78X8955(126K) 25 35,00 12100, 2105. 2i50.2155, 2110, 2115 4M~MQQ116MOQ/2~ Mti,1 1&412991569/! 99 

34f 2933{41.leg) 35SX.40SX,55SX, &5SX.55LS,65LS 119.00 T4400SX.SXC T6-WO,Tli600 4Mfll PVPA2004U 189.00 
8n9977/92G7 199( 4M eg) 55SX.55lS,6SSX.40SX.35SX,35LS 119.00 T4400SX.SXCT5400, T6600 8Meg PC-P~U 379.00 

2 P/$1-286 49.00 
P/S1&PISl/366SX·2121 99.00 T4400SX.SXCT6400. T6600 16Meg PC-PA2010U 689.00 

moo.c.m.oo. woo. moo.c, n910.1195013_3v) 4Me\J PC-PA2012U 157.00 

92Gn00!4Meg) PSIE>:P!! rtConsultant. W1llow 109.00 moo. C. 14600, T4i00. T1 !l00 , C. 11910. T1950 (3.3~) BMt11 PC·PA2\113U 259.00 
92G7201 , 73G3131(4Meg) V.il11e PolotPerlormanu,PCServer4/66 1()9.00 14~. C. T4600, THOO. T1900. C. 11910. 11950(3.3v) lfiMeg PC·PA2014U 569.00 

1x32-70 72 pin 4Meg $ 89.00 ;~~ll1~~~l P/S1&P/Sl/'386SX. ModM121 !69.00 

2x32-70 72 pin 8Meg $171 .00 AplivaJl0.330. 350.510,530, 710.730.Pentium 89.00 WOO,4900, 4850 (Hard Orh·e) S24Meofl'10Megll .3 Giq 739,"96911119 
~m~~ :~:! Ajl11va310, 330, 3S0.510. 5:W,710.730,Pentium 171 .00 T3400Cl, l2400.T3600 41.~M~16Meg PC-PA2019U 179/349,'619 
92G7~3 Ap1iva310. 330. 350. 510, 530, 710. 730.Pentium 334.00 T3400CT 32Meg 1~9.00 
92G7~5 AptM310.JJ0. 3S0.510, S30.710. 730. Pentium 699.00 

1x36-70 72 pin 4Meg $109.00 
TllOOSX. T3200SX 2Meg PC1s.PA8308U 109.00 

V•lue Poin1Pt r10mllnct. PCServt14/Ui 209.00 T31CIOSK.T3200SX 4Meg PC1s.PAS3t0U 169.002x36-70 72 pin 8Meg $209.00 7 \~~~~) Vllut Pofn1Per1onm.ra.PCStrvtr4/ti6 399.00 
1600.610. CT 8Meg/16Meof32Mt11 299158511159

92G7205(32Meg) V•lue l'o!n1Pt r1olllW'ICe, PCServtr4/66 699.00 
T700 8Meg/16Meg/32Meg 349.'&4911299 

Value Polnt774560X2,486SX, SVR85 T400CS. 400COT 8Meg/16Megl'J2Mt11 299158511159 
&15012Ml2G7200 (4Mto) 57SK.90.95,l'-7S, S7StC. S6. 56SlC,P/Sl,386SX. 109.00 

6450902j2Meg) S6. 57, 57SK.90.95.P-75,57SlC 69.004x32-70 72 pin 16Meg $334.00 
4x36-70 72 pin 16Meg $369.00 MocM123.2133. 2155,ValPl77, 4B6CS2,486SK. SVR85 

VJlutPolnt77 46(iDX2,486SX. SVR85 NOTEBOOK, LAPTOP MEMORY 
35SX.40SX 21>9.00 

~~ :~~m~~~ rn~~! S6, 57,57SX.90.!i5.P-75.57SLC 2-09.00 
Valu1Polnt7748&0X2.4SGSX,SVR85 

6451 1 5Ml2G7208~4Megece) 149.00CACHE MEMORY &151 159lBMeo ea:J !~~~:~=:::! 219.00 
699,00 

12NS 15 NS 2DNS 25NS ~~J:iiwa:;m~~rJ~~:) 109/1711549110!)8256K(!60pln)Pi!l'lineBurstCJeneM!Xlult•~8 6.• 600 rn 
$69.0014.00 9.00 8.00 7.00 

32Kl8(3.3V) 14.00 9.• IBM NOTEBOOK & LAPTOP MEMORY'"'' 512K(160pin)PiP11 linaBurstC.:rclle Moclule 

$169.00


~~I 11.00 9.00 8.00 
11.00 9.00 800 176.00~~· \5 .00l5Vl 19.00 (3.3V) 299.00~"' 16Kx4 8.00 7.00 6.00 256K(160 pln)~rt. C.:rehe Moclu~ 569/11 38 rzaw ~.. 26.00 2• 00 $79.00 139.00 

32.S • 12.00 11 ,00 900 269.00
CdlorSOJVmlon 51911089 

149.00 
2991559Individual D·RAM Chips 

99.00 

MEMORYFORIBN &APP1.E 80287-Xl 39.00 


"a i1•~mnx' ttm 
14900 
28900... ~MS 10KS ~MS 10011S 80387·160X 39.00 Ca~l1/819 


!Meg~4 • 49.00 39.00 ~.00 · ~ 80387·20DX 44.00 

11.!~1 rn 6.45 5.~ 

139f.149 
24.00 21.00 19!15971Megx4{ZipPI: \ • ~.00 80387-DX(OoesAllJ 39.007.25 6.75 rn 279.006•~~~~~~~ : 9.~ 80487·SX(OoesAl1) 199.00 499.00 


256x4~aQe~ - lntelSX(OoesAll) 49.00
9.25 9.00 8 ~ 89.00 

251ii4 idea ) · 12.95 11.95 995 
 139.00 
256~SOJJ - 19 00 \8 .00 Intel SL Mob il 39.00 
25h1 • J.25 2~ rn 2.25 lnte116SX 29.00

3.75 
~··~.1 2.00 lntel20SX 29.00 
256x16SOJ 39.00 29.00 Lowcstprlceonlnteloverd rivecMlps
256x16SOJEdo· 39.00 19Jl39917 

CYRIX DRx2 386 to 486 Upgrade COMPAQ MEMORY MODULES 
Clock Doubler 

Oeskpro306S 1Meg ModuleJ4M eg Modu~ 


CX4860Ax2-25/50 ..... .. 199.DO CX4860Rx2 ..3Jl66.....199.DO CX4B6SAX225/50 .. .. .189.00 1Megllooid/4MegBOJ!cl 

Otskpro38625!'ROE 1M~ MOOol eJ4Meg MOOu~ 

1MegBoaid/4MegBo3rdSIMM MODULES (Add $5.00 for SIPP) O es~pro 3S6125. 20 1Meg Moclule/4MegModu le 

Oes~pro System Pro386133, 486125. 486/!iOL 


40NS SONS 611NS 70NS BO HS 100NS Otskpro4!661. 4f.131.41251S.37331.3125l 

256x9 10.00 9.00 8.00 Oeskpro "M"Stries 


35.00 32.00 30.00 Oeskpro 450, 466, 4100, 575, 590. 5121>, 5133
l~:i~ ~l~~~i~I 34.00 32.00 23.00 22.00 Oeskpro XE43JS. 450, 486 

4Meox 9 124.00 119.00 105.00 Oes~pro Xf 560 8/16fJ2J64/128Mt11 
16Megx9(9chip) 459.00 Oeskpro XL450, 466, XL500, l1566. KL575. 5 1 00~90 4/8/16r.l2/64M eg 

Pr es.11io 433, COS520. COJV520, COLS24.COS~.COTVSZB 4/8116t.12Meg 
660, CDS660, COS720. COSm.cosm.COs86o72 PIN SIMMS {EISA), EDO DIMMS (168pin, 64bit) COS920. COTV920. 924. CDS924. CDS~ 

Pt esaricl 
P1 es.11lo 

P1olln u 
Prolinu 
Prolinu 

691109/209/3991699 

60NS 70NS 80NS 1•64 4Meo 129.oo 
 891171!l341699 


256x361mg 39.00 39.00 39.00 
 1•64 &Meo 199.oo512x362mg 74.00 69.00 69.00 ,,., 591691109120916Meg 374.001 64mg 114.00 109.00 109.00 109J2!19/349/699219.00 214.00 213.00 32Meg 734.00 109J209/3491699,, ,,.,449.00 419.00 419.00 64Meg 1589.00 " "" 
" 
8> 929.00 009.00 009.00 


1969.00 1949.00 
 16x64 128Meg Call 89117113341699 
8911711334169989.00 B6.00 B6.00 

2x32 184.00 m.oo 171.00 171/'334/6')9.1139812900 

h32 16mg 344.00 334.00 334.00 
" SO DIMMS (12 pin} 171/334/6991139812900 

719.00 699.00 699.00 
~~~~~~~loo 99.00 97.00 97.00 4Meg . ... ...139.00 

2x32!mgEOO 194.00 189.00 8Meg . .. .. .... .... . ..289.00 

8X3232moEOO 909.00 899.00 899.00 16Meg .. .. . ..549.00

4x3216mgEDO 419.00 409.00 4()9.00 COMPAQ LAPT~PS & NOTEBOOKS 


CYRIX FASMATH PROCESSOR 
 8M~16M~2Meof6-1Meg
4Meg Module 
4Mt1,1MOOule 
BMeg Module 

16MegModule 
4MegModull 
BMegModule 

16MegMOOuk: 
4MegModule LASER PRINTER MEMORY UPGRADESAST MEMORY 2M~Modole 
4MtoMoclule 


64 Meg
8 1.1 eg 

j~ ~~ 
&!Meg

8Meg 

2 Meg K~ 500780-005 

218.00 
369.00 
718.00 

1398.00 
338.00 

98.00 

TOLL FREE 

MODEL 
SCSITypt1ll
Aud10 C31d 

rn~•il 

22825 Lockness Avenue • Torrance, CA 90501 

1-800-433-3716 
(USand Canada) 

MAHLI . PART f 

501255·001.·002 
5008 14·003 

501166-001.·003 
501318·001.002 

PEC37651 

23050-09100 

PCAOOOSl-00(11 

286.386SX 

286.386SX 

CF·BA165 

MBC·NBMEM2 

2568034'!!00 1 
2566996·1 

ZA·3!XM 
ZA·4·4 

ZA·180·66 
ZA-181J-6.1 

ZA· 180-S6/ZA· 180-87 

89 
59 89 

69 
69 

" ,; 69 

69 
119 IB9 

" 69 
49 69 

11 9 
79 
79 

89 129 
109 
139 
139 

AMT.UPGRADED PRICE 
 4Meg 3.5 . 5 6 • 16 u 
4Meg 89.00 8Meg 

8Meg 178.00 16Meg 
 ' .;., I., ,,; ..16Meg 334.00 Conrura J20. 325 2M~ 

32Meg 668.00 4M~ 

PremmiaLXP/60.MX416&1.4/100T.P/60 178.00 8Meg
, : :1~ 358.00 Contora400,410 
 199 359 "'32Meg 699.00 Contura420.430 4Meg/8~~~::gim:l~ 272 " Contura4/25,4125C.4125CX 146520-001 "'Call 

'"8M~ ~ 14652 1·001 
272- "" "" !6 Meg 14653 1·00 1 "' '" 11 9Ae ro4125,4rJ3 4Meg 100532·001 "' 119 

8M~ 19059J.00 1 109 209 
89 179HARD DISK DRIVES 

•09 209 
COWlEA MAXTOR WE STE RN DIGITAL 109 109 

BSOMB CfS850A $189 850MB 7850A\I $199 850 MD AC2850 $199 149 189 
l.2GIG CfS\275A 259 t.2G!G 71260 AV 259 1.2GIG AC31200 279 109 171 ,,; 
L6GIG - 319 1.6GIG - 31>9 l.6GIG AC31600 349 109 "' 109 269

PCMCIA VERSION 2.0 139 
89 209 "' 139MODEL PRICE 

S·RAMCards lMEG 119 139 209 
S-RAMCards 2MEG 199 139 

171 ,,; ... 
2B.8/14.40maffaxM011em IB9 89 

•0914,400/14.400Data/faxModern 109 
Ac3dw1UcrCar<1(15ASlot) " 
Lan E111emet (Goa~). (lOBaseT) "'.. 
Portable COAOM(4x)t.Car<l 289 

169 219 

FLASH RAM (ATAJ 4Meg-1 69 8MN'3ii~\~-<ll~eg-399 20Meg &40Meg-<ALL 217MAGNAVOX 
.. 

219 
PanJsonic4420:44501 129 119 

lMEG-59.00 4M EG - 109.00 BMEG - 209.00 16MEG-399.00 CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 9-4 PST PanJsonic 44 10/44 30 119 179
28613B6SX-16. 386SX·20. 486SX·20 & 386-33 a/larB 72P/N SIMM: 

PanJsonic 4450 
Pi111asonic 4400/5400 89 129 219 
Pan.tsonic 4440,5410.6SOO 89 129 119All prockJc:ts brand new & gwimteed • We buy excess inventOlyZENITH MEMORY MODULES Trademarks are registered with their respective comp,wies. Sll.11p9400,9460,9600, 9700E 89 119 219 
Sharp9500.E.H.9700.H 79 259

MODEL AMT. UPGRADED MFG. PART I PRICE TIKlJPS17/PS35

Z386/33, 25.20,33E 1Mco ZA3800ME 49.00 Tl r.! icrolastrProE.Pci~lllfO.Pro600 - 89 139 419 

Z386/33, 25, 20, 33E, 486125E 4Meg ZA3800MK 109.00 T1 Microw1i1er 79 159 
" "' 
We also sell Memory for: Dell, Gateway, HP, H.P. COMPATIBLE FONT CARTRIDGE 

DEC, Sun, Zenith, Acer, ~EC and Epson 

SECURITY WILL 
CALL310-539-0019 CALL WINDOW

FAX: 310-539·5844 NOW OPEN 
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PC DIAGNOSTICS THAT 
REALLY flNDS THE BUGS! 
-- The Troubleshooter™ is the 

most advanced PC diagnostic 
software available that really 
finds the bugs. The Trouble
shooter bypasses O/S & tests all 
major hardware components 

• 	 directly for true accuracy. Works 
--~-- with Windows, Windows NT, 
--==--===""'- Windows 95 Novell MS DOS 

OS2, etc.- fully O/S independent. Loaded with all the 
tests you 'll need to accurately isolate the source of PC 
or File Server failures. Priced far belowall competitors. 
Call now for full list of latest features! 

#1 WINDOWS 
TROUBLESHOOTING TOOL! 

, Skylight'M 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 how Windows is using

I	memory, system resources, 
system metrics, G.D.I. 

heap usage plus much more with hundreds 
of reports! Amust for all Windows users! 
Call now for tull list of features! 

~~r.;"';;;i LANDesigner™is the first
l I network design software that 

makes creating and installing a 
network easy, fast and inexpen
sive! Exposes protocol viola
tions. Issues warnings where 
designs lead to spec violations,

:-::..=.-=.-:.::.=. installationproblems or outstrip 
site power and cooling. Provides 

reports for bill of materials, installation sequence, instal
lation time estimates, tool requirements, spare parts 
inventory, site energy, HVAC infrastructure and much 
more! Call today for full specs! 

BECOME A CNE...fAST! 
~i!!lil••• The first interactive Computer

Based Training (CBT) program 
to fully prepare you for Novell's 
CNE exams. Fast, effective and 
convenient training for anyone 
wishing to become aCertified 
NetWare Engineer. Study at 
home or work at your own pace. 
Our CNE CBT allows you to learn 
and practice everything you'll 

need for full NetWare certification. Call today! 

GET DATA BACK 
fROM CRASHED DRIVES! 

RESCUE Data Recovery Soft
ware'M is the only program to 
easily recover lost data from 
crashed floppies &hard drives 
evenwhen DOS can't read 
them! RESCUE recovers data 

. other recovery programs
i cannot. RESCUE automaticallyl ~ =-<:-: 1 

----- recovers 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 data is lost! 

flX OR INSTALL ANY 
HARD DRIVE...fAST! 

DrivePro™ provides fast, pre
cise installationand mainten

~ ance for any hard drive. Over
: ride BIOS limitations for user
1 definable drive types. DOS 

format any size hard drive in 

under 30 seconds. IDE drives 


;, installed in less than 60 seconds. 

-----:2J"' Allows use of IDE drives with 

MFM/RLL or ESDI drives in the same system. Retrieves 
manufacturers' recommended specs from the drive 
itself, plus much more! Call now for full list of features! 

VITAL HARDWARE SPECS 
~T YOUR fl~~!~!~~fec~nical I 

, ~ICRO H~u.~ · Library"' on CD-ROM is com
1
1
! ../ ' piled from over 50,000 pages of 

'!! , technical hardware manuals! Con
= tains complete configurations, 
~ specifications, diagrams, settings, 
~ component locations and other 

vital hardware technical informa
tion all at your 

fingertips on CD-ROM. Includes main boards, 
network interface cards, hard drives,control
ler and 1/0 cards. Amust for anyse rvice 
department. Call today for special pricing! 

Free Technical Support • Next Day Shipping • Performance Guaranteed 

~ (800) 853-4933 : 

International: (813) 539-7283 •Fax: (813) 531-0200 

AllMicro ,lnc. • 18820 U .S. Hwy. 19 N , #215, Clearwater, FL 34624 


AllMicro Italy: 39-2-891-0832 •AllMicro SouthAfrica: 27-11-823-5121 •AllMicro Germany: 49-89-272-5802 


RESOLVE ANY IRQ OR 
OMA CONfLICT...100%
I'""'-·---""'"' The Discovery Card™ is the 

first tool to accurately resolve 
any IRO or DMA conflict in 

•• less than 5minutes. 18 L.E.D. 
lights (11 for all interrupts and 
7 for all DMA) immediately 
report actual usage thus 
saving time when configuring, 
upgrading or debugging PC 's. 

Software alone cannot detect DMA usage and is often 
wrong when reporting IRQ conflicts! Call now, save 
time and end the frustration! li13INDOWS 

" ... the most valuable tool ll'.I 
inyourdiagnostic kit." t&&s w1N ~~ 

ISOLATE 
INTERMITTENT fAILURES! 

The Alert Card'Mis the only 
add-on card that monitors and 
diagnoses power and temper
ature changes in aPC or File 
Server. L.E.D. lights and an 
audible alarm alert you 
whenever asystem's power or 
temperature goes out of a safe 

'--------' operating range. Ideal for 
troubleshooting hard to find intermittent failures in any 
PC. Amust for every file server to pinpoint problems 
before they occur. Call now for complete specs! 

DEBUG ANY 
DEAD PC. ..fAST! 
r==== ;o::_::_=-w Don't throw away expensive 

motherboards, use PocketPost™ 
to debug dead PC's. Feature 
packed diagnostic add-on card 

"""-'-- · displays BIOS POST codes and 
tests 9 critical bus &clock 
signals. 300+ page manual has 
all the BIOS manufacturer 
codes you need to isolate the 

source of failures. Includes detachable logic probe for 
optional component level testing. Call todayand start 
saving money! "Pinpoint any PC failure. An amazing 

system." - John C. Dvorak, PC Magazine 

© 1995 AllMicro,lnc. Fix Any PC Fast, Rescue Data Recovery Software, The Discovery Card , The Troubl eshooter, LAN Designer, The Alert Card and AllMicro CNE Self-Study 
Course are trademarks of All Micro, Inc. Al l Rights Reserved. Other nam es are trademarks of their associated owners . Specifications subject to change without notice. BM 
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" ~ efacto 
Righ-Performance SCSI RAID Systems
••••••••• ••••••••••••••••••••••••••••••••••••• ••••••••••••••• • 

Discover the best RAID price/per
formance in the industry. Raidtec 
is the affordable, open, SCSI-to
SCSI hardware RAID solution for 
complete data protection. Ideal 
for mission critical applications, 
document imaging & multimedia. 

It's time to re-visit the 
ultimate in hi gh
availability 
storage. Contact 
Raidtec tod" at 

iiAJ!UIHJ1 

• Fast & Wide SCSI II 

• RAID levels 0, 1, 10, 3/5 

• Programmable RAID Level 
selection 

• On-the-fly hardware parity 
generation eliminates read, 
modify, write-back 
performance overhead 

• Single ended or differential 
• Configurable read & write 

buffers 
• Rackable, 

stackable 

• Downloadable flash firmware 

• Remote alarms, configuration 
&monitoring 

• Environmental sensor ports 

• "Hot Replaceable" disk drive 
bays & power supplies 

• Single SCSI ID 

• Solid state load sharing power 
subsystem 

• LCD control 1mnel status 
display 

T HE STAN DARD I N A DVA NC ED M ASS SnrnAGE SYSTEM S 

Raidtec USA 
105 Hemb ree Park Dr.• Suite C 
Roswe ll , GA 30076 

Raidtec EUROPE 
Glen Mervyn House • Glanmire 
Co rk, Ireland 
Tel.: (353) 21-821454 
FAX: (353) 21-821654 

+ Print servers 
+ Data switches 
+ Keyboard/video control 

800-333-9343 
Come see us at 

ITEC EXPO, Houston TX Booth #137 
P.O. Box 742571 +HOUSTON, TEXAS 77274 
TEL 713/933-7673 +FAX 713/933-0044 

208 BYT E MAY 1996 

1, 

' - . ... . ... .. .,. 

·._.wit!i :a\~sei~~y_board monitor switch 
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. 

Call us to discuss your application ~} ROSE 
or to receive your free information kit. ~J' ELECTRONICS 

Circle 134 on Inquiry Card (RESELLERS: 135). 



Add-In Boards • Bar Coding 

Add Four Comm Ports To 

Your Laptop 


With One Small Card 
An expanding new world of communication for laptop and portable 
computing can be found through a new and innova tive PC-card from 
Quatech. The QSP· I 00 has four RS-232 asynchronous communiciation 
channels accessed via fo ur separate D-9 connectors. 

Ideal fo r multi-tasking environments, the QSP· I 00 is powered by 16550 
UARTs allowing for a maximum baud rate of 120K. In order to minimize 
resources while communicating to multiple devices the QSP· I00 requires 
only one hardware interrupt. For information on thiscard and other innova· 
tive PC-card products please ca ll 800/553· 11 70 fo r a free catalog. 

gmuATECH 

Circle 166 on Inquiry Card (RESELLERS: 167). 

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 a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning , counter inputs, 
control output. 

COMPUTERWISE; 
302 N. Winchester• Olathe, KS 66062 

913-829-0600 • 800-255-3739 •FAX 913-829-0810 

Circle 170 on Inquiry Card. 

Add-in Boards • Bar Coding • Communications/Networking 

RISC -BASED MULTIPORT CARDS 

,.. Faster than 16550 
multiport cards 

> 115 Kbps 
,.. ISA and PCI available 
> One IRQ per board 
> Full modem supported 
> 4·32 ports per board 

CALL l-800-88-CYCLADES 
or sales@cyclades.com 

~ •call for Details 

=... Cyclades Corporation • Fremont, CA 94538 
CYCU...DES Tel :510.770.9727 FAX:510.770.0355 http://www.cyclodes. com 

Videx manufactures po11able, 
durable, and programmable data 
collectors for applicati ons such as: 
• in ventory • warehousing 
• security • asset tracking 
• fi e ld inspections 
and virtuall y any applicati on 
requ iring data collection at the 
work site. 

Circle 169 on Inquiry Card. 

Cast-metal cases protect the 
products and allow them to 
work re li ably in harsh 
environments. Each is 
designed to tit in the palm 
of your hand. 

Call for a free information 
kit today! 

1105 N.E. Circle Blvd., Corvallis, OR 97330

li',QQ 541·758·0521 •Fax 541-752·5285 
~'- ~J http://www.videx.com 

Videx, TimcW.1nd, OuraWand, TouchPr~, and OmniW;mcl are regisfcrcd tr;idcrnarks oiVidcx, Jnc. GC0582 

Circle 171 on Inquiry Card. 
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Communications/Networking 

The Right Tool 
for the Job-

Build powerful CTI 
applications with the 

new Challenger 
Telecom Series 

w/ DSP Technology 

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 Lagging • Tele-conferencing 
• lnt'I Callback/Debit Card • Telemarketing 
• Voice Mail/Messaging • Auditex 
• Automated Attendant • Tl /E l Interface Support 
• Fox ba ck/On-demand 

Get on board Computer Tel ephony Integrati on 
(CTI), the fastest growing technology segment. 

~II todoy foe:~ce ;nfEf~~~l'::::~~:~ 
tf~~~t Email newvoice@planetcam .cam 

Circle 181 on Inquiry Card. 

THE SWISS ARMY KNIFE 
OF 2&4 PORT CTI 
As a leader in Computer Telephony 

Integration platforms , PIKA is not only 
redefining technology standards but also the 
standards of vendor commitment to CTI soft
ware developers. 

Contact us to find out about our latest offer
ings of lnline developer kits for DOS, 

Windows 3.1, Windows'95, OS/2 and NT. 

PIK A TECHNOLOGIES 
155 Terence Matthews Cres. Kanata, Ontario K2M 2AE,Canada 
Tel: +1-613- 591-1555 Fax: +1 -613- 591 -1488 Email:pika.info@pika. 

Circle 178 on Inquiry Card. 
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Communications/Networking 

--==FAST 
.18 HIGH SPEED CHANNELS 
.I BU ILT IN FOSS IL DRIVER AND 

BUFFERS 
.I GUARDIAN WATCHDOG CIRCUIT 

PROTECTS SYSTIM INTEGRITY 
.I COMPATIBLE WITH ALL MAJOR 

OPERATING S S 
.I COMPATIBLE ALL POPULAR 

BBS SO tfSUPPORT 
FOSS IL C PSET ORDER TOLL FREE 

.I NATIVE DRIVERS FOR: OS/l, 1- 800 - 282 - GTEI< 
WIN95 & MBBS WORLDGROUP 

.I FULL 10 CON DUCTOR RS-232( t! . Development 
INTERFACE '-II T E K ,INC Hardware & Software 

.I DATA RATES TO 115,200 BPS 

.I PERFECT FOR SYSOPS - BBS & Voice - (601) 467-8048 
INTERNET CONNECTIVllY! Fax - (601) 467-0935 BBS - (601) 452-0058 

E-mail - spol@glek.com or Fido 1'3604/ 18 

COMPATIBLE Visit our new HomePage, httpj/www.gtek.com 
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CONTROL 
ALL YOUR SERVERS 

MasterConsole® 
Save space, time and money 

• 2 - 64 Computers • Keyboard/Mouse Emulation 
• 	Any mix of PCs; • AUTOSCAN"" 

PS/2 & Serial Mouse • Front Panel & 
• Add Mac & Sun 	 Keyboard Selection 

• Remote Access to 150' 
• Desktop or Rack Mount 

~1'--+-1c::iilil· Come see us at COMDEX/Spn'11g Jt111e 3-6, 
...... 1----r-~ Chicago, Booth #IV/ II8 

and al J>C Expo Jun e 18-20, New l'ork 

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)·2-21 8·1221 

Call RCI for local 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 

RARITAN COMPUTER, INC. (908) 874-4072 Fax (908) 874·5274 RCI 
10-1 Ilene Court, Belle Mead, NJ 08502 • sales@raritan.com • http://www.raritan.com 

JO-l>A Y MONEY HACK <a lARANTEE FllLI. 1 -\'EAI~ WARRANTY 

Circle 179 on Inquiry Card (RESELLERS: 180). 
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-{ 

USA/Canada: 800~2'65:1'8''.J',i'(~';t231)
Fr.wee Office: 0-590-3661 I UK Office: 0·800·96-7710 
Fax: (519) 455·9425 / lntemel E-Mail: startech.computer@onlinesys.com:-r,ech http://www.startechcomp.com Star I• European/lnlernational Distribution 

COMPUTER PROOUCTS use Fox or Internet 
USA . (;m.ilLl. UK. France or Coll: (519) 455·9675 (ext. 231) 

Nelhcrlands • Hong Kong Vlsa/Mostcrcnrd/Amerlcan Express 

ST*RVIEW 41i1n. 
Control up to 216 Servers 

with just 1 Monitor, Keyboard, and Mouse 
• Supports SVGA, VGA, a nd Multisync Monitors 
• Keyboa rd o r pushbutton CPU selection 
• Autoboots Keyboards and mice (SV421) 
• Cascadable 

Circle 182 on Inquiry Card. 
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Communications/Networking 

Apparently Not. 

Are you a Computer Telephony Developer? 
Then get the Visual Telephony Developer's Kir 
from Rhetorex . It containseverything you 
need to start developing Computer Telephony 
applications such as voice mail, telephone 
database access and LAN-based messag ing. 
Witl1 hooks to plug telephony intoyour appli
cations using powerful visual languages like 
Visual Basic and VisualC++, the Visual 
Telephony Developer's Kit makes Computer 
Telephony application development faster and 
easier thanever. And here's a feature you'II 
come to appreciate: scalability. Any Rhetorex 
application you develop forWindows '95 runs 
in larger, client/server Windows NT environ
ments, automatically. 

As a bonus, the Visual Telephony 
Developer's Kit includes sample versions of red 
hot Windows '95 telephony development tools 
and applications from our Team Rhetorex part
ners. 

As with all Rhetorex products, theVisual 
Telephony Developer's Kit includes the best 
technical support in thebusiness. Technical 
support that's fast, efficient, and free. So give 
us a call at (408) 370-088 1. Hook up withthe 
Rhetorex Visual Telephony Developer's Kit. 
And get yourapp lications talking, today. 

~ w 
Compwer -Telephony Starts llerr'" 

Rhc1orex. lncorpor.ncd. an Octclcompany 
151 Albright Way • Los Gatos, CA 95030 

Tel: 408.370.088 1 • fa<: 408.370.117 1 • http:/lwww. rhctore"com 
A111no.Jcuwhi<kn11l1rJb)· IM"' ·'l"'lxA1<e1rao.kn1arl<orRhe1orn, loc. Al!Olhr• 
11"<1<m1.1b ""lun1 10 1hd r '"' llC('l"• ""'ll<l l. 0 1996 Rhc1......,_., l r.t. All righL>'""'"'N. 

Circle 174 on Inquiry Card. 

LET YOUR COMPUTER DO THE TALKING! 
Integrated I Automated Attendant 

Voice/Fax Mail 
int~-gnatcs major voice/ fax applications p lus I Unlimited Audiotex 
program co ntrol into one full-featured hlgh I Voice Mailperformance software. PC-AT/386/ 486 based. 
Menu driven. Easy to use. Full support for I Talking Yellow pages Rhctorc..x, New Voice, DiaJogic, Bicont, Pika, Til 
and Intel voice and fax hardware. Sup ports up I Telemarketing 
to 32 voice lines and up to 8 fax lines. 


Ila rdware+ Software Kits $5 9 5 I Fax Mail 

2 voice Lines kit starts at 
Fax-on-Demand lines: 818-368-4566 or I Fax-on-Demand 

818-368-8848 I Fax Broadcasting
SigmaTech Software 

I Date/Party linesTel: (818) 368-6132 Fax: (818) 368-7859 
!OHO ! Bismarck Ave.. Northridge, CA 91326 USA I Int'! Call Back
(ilcscllers/De:tlers/OEMs/ Private l:tbelsare welcome) 

Circle 176 on Inquiry Card (RESELLERS: 177). 

Computer Systems 

Circle 188 on Inquiry Card (RESELLERS: 189). 

PC-IN-A-BOX 
OEM SYSTEM s499* 

Portable system with CGA LCD. 

Run DOS applications from ROM . 

C&T F8680 (286 eq.), PCMCIA. 
l MB RAM , l.5MB FLASH, 

3 serial , 2 parallel, clock, battery. 

800-505-6749 
Fax 303-786-9983 

KILA 
Circle 184 on Inquiry Card. 

Industrial PC Systems 

• Rackmount PCs for Pentium/ 486/386 SBC 

• Onboard Full Funct ion with PCI Bus SVGA/ SCSI 

• Rackmount Monitor & Keyboard 

• 4,6,8,12,14,20 Slots PCl / ISA Bus Backplane 

• Hot Swap, Redundant P .S. Available 

Call for a Free 

200 Page Master 

Catalog for your 

Rackmount System 

Integration. 

rrnl"i I AXIOM TECHNOLOGY, INC. 
L!'.'.'~IDm 13791 Roswell Ave., Unit o, Chino, CA 91110 

® Tel: (909) 464-1881 Fax: (909) 464-1882 

Circle 193 on Inquiry Card 
(RESELLERS: 194). MAY 1996 BYTE 2:1.:1. 
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Computer Systems • Data AcquisitionComputer Systems 

Excellent Air Flow & Cooling 

PC Enclosures 
from$300 

Monitor: 
10" Super VGA 
Color from $650 

Keyboards: 
Drawer, Shelf & 
Panel from $85 

Accepts Most /SA, EISA, VESA, PC/ Motherboards & 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. 

Gal/or write 
for descriptive 

brochures.prices 
orappllcations 

assistance: 

INTEGRAND 
RESEARCH CORP 

8620 Roosevelt Ave. • Visalia, CA 93291 

209/651-1203 FAX 2091651-1353 
PCfM IBM • Pentium• Is aregistered trademarfc of Intel C-Orp. 
Drives and C(Jfflputer boards notIncluded. 

a~1 ..... :·· 
11 

" 

11 c ·~ ~ _; -~- ~~= '. 
A large variety of 

SBCs in stock 
for fast delivery 

../ 486 AND PENTIUM CPUs 

../ UP TO 1SOMHZ SPEEDS 

../ PCI SCSI INTERFACE 

../ E-IDE INTERFACE 

../ SVGA VIDEO OUTPUT 

../ DUAL SERIAL PORTS 

../ ISA & PCI BACKPLANES 

RECDRTEC 
1-800-729-7654 

1290 Lawrence Station Road 
Sunnyvale, CA 94089 

Fax: 408-734-2140 
e-mail: recortec@ix.netcom.com 

RackFax™: 408-734-9374 

BYTE MAY 1996 

Circle 183 on Inquiry Card. 

Call for our 
Rack Mount Catalog 

../ COMPUTERS 

../ ENCLOSURES 

../ KEYBOARDS 

../ MONITORS 

../ PRINTERS 

../ CUSTOM DESIGNS 

RECDRTEC 
1-800-729-7654 

1290 Lawrence Station Road 
Sunnyvale, CA 94089 

Fax: 408-734-2140 
e-mail : recortec@ix.netcom.com 

RackFax™: 408-734-9374 

Circle 186 on Inquiry Card 
(RESELLERS: 187). 

Circle 192 on Inquiry Card. 

19" VIC-9900 Rackmount Industrial PC Chassis 
> BUILT·IN 10" COLOR SVGA 

SONYTRINITRON MONITOR 

>ACCEPT MOSTBABYAT·SIZE 

8SLOTS MOTHERBOARD AND 

PASSIVEBACKPLJ.NE 

> IXS.15", IX3.5"0PEH ORIVE 

SLOTSANO IX3.5" HOOSLOT 

>SEPARATEMAINPOWERAND 

MONITOR SWITCH 

> 100, 300 Wm PS/1 ST1LE 

POWER SUPPLY 

>AVAIL.ABLE IN CHASSIS FORMAT OR 

"C E" MARKED PE/l TI UM smEM T.2 Trans 2000 Inc.> 0PTlONAL85·KEY MEMBRANE astorage systemcompany 
KEYPAD 

11606 E. WASHINGTON BLVD. SUITE F, WHITIIER, CAUFOR HIA90606, U.S.A.
>OPTIONAL TOUCHSCR EEN TEL: 1310) 908·68 14 • FAX: (3 101908-68 19 

Circle 190 on Inquiry Card (RESELLERS: 191). 

U.S.A . Made Rackmount Solutions from THE 
~ 

Over 40 models, sized from lU through 6U, 17'' to ~ 


24" deep, plus rackmount switches, monitors up 

to 20", & keyboards with or without trackballs. [ 

Q1Y. PRICING FROM $138. 0 

§• 5 to 20 slot segmented or unsegmented ... 
passive backplanes w/ or w/o PO slots. n
• Complete line of 486 & Pentium slot 0 
boards & motherboards up to 200 MHz, 8 
including Intel's full line. 'i::I 

i::A.C. OR48V 
HOTSWAl'S ~ 
UPTOSOOW n 

0 

TRI VALLEY TECHNOLOGY, INC. 8
Customized Colors vailable 

VISA 'i::J4569-A Las Positas Road, Livermore, CA 94550 
& MIC §

VOC: 510 447-2030 • FAX: 510 447-4559 • www.rackco.com accepted. '-< 

Circle 185 on Inquiry Card. 

8 BIT, 250 MSPS AID Card 
,/ 12 bit, 60 MSPS AID 

,/ Software Drivers 

<Up- mo•y 

CSUTE B bit, 40 MSPS $595 
CS250 8 bit, 100 MSPS $3500 
CS2125 8 bit, 250 MSPS $4995 
CS101 2 12 bit, 20 MSPS $4995 
CS601 2 12 bit, 60 MSPS $6995 
U.S Prices listed. International prices may v&I)' 

Gage Applied Sciences Inc. 
5610 Bois Franc, Montreal, QC, Canada H4S 1A9 
From outside North America, call +1·51 4-337-68931-800-567-GAGE Fax: (514) 337-8411, BBS: (514) 337-4317 

Circle 207 on Inquiry Card. 
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Data Acquisition 

Industrial PC Solutions 


Data Acquisition 

Call 800-800-6889 to 
receive a FREE 100
page Solution Guide for 
your OEM or system 
integration needs. 

ADVANTECH.. 
750 E. Arques Ave. 
Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 

Data Acquisition • Disk & Optical Drives 

Optional 
Be nefits: Remote Display 

• Improves SCS I Bus Performance 
• Less Errors; More Reliable Data Transfer 
• Diagnoses Problems • Analyzes Signal Quality 
Features: 
• Act ive Regulation • Supports 68 Pin, 50 Pi n 
• Status Ind icators • Go ld Contacts ompatib /e 

From: SCSI Vue"' Go d 
$39 o· · c blBenefit s: tagnoStfC a es 

• No Loss Of Important Data 
• Faster Performance • Test Cable Integrity 
Feat ures: 
• Di agnostic Ind icat ors • Large Ferrite Fil ters 
• Tr iple Shielding (Unique Cab le Design) 
• Double Gold 20u" Plated Connectors 

Over 40 Ca file Styles In Stock • Extra Heavy 26 Ga uge Wire, 50 & 68 Pin 

SCSI Vue"' Teflon 
Custom Internal Cables 

Benef its: 
• Less Errors, Ultimate Performance 
• Silver Wire Improves Signal Quality 
Features: 
• Perfect 90 Ohm Impedance Match Custom Internal Cables in 7 DA Y! 
• Triple Pronged Connector With Gold contacts 

scs• SCSI Vue"'Activ 
Digital Switch 

Benefits: 
• Sha re SCS I Devices Between 2 Computers 
• Attach up to 14 Devices to 1 Computer 
Features: 
• 2-1 Active Dig it al Switch/Repeater 
• Regenerat es SCSI Signal for Long Runs 

' 0•1•G•1•T•A•L The SCSI Solution Company 
3101 Whipple Rd. • Union City, Ca. 94587 • Ph : 510-471 -6442 • Fax 510-471 -6267 

Parallel 
& 

SCSI 

Circle 195 on Inquiry Card (RESELLERS: 196). 

Worlds Small est 

Portable Disk Drives 
Internal Battery Option! scs1eoonecnon 

•New 4.2 & 2.2 Gigs I
• Fasl ams access T c 
• Fast SCSl-2 Transfer Rates P~..~~~:' - T ':!'. 
• Over 1 MB/sec thru parallel port 
• No power supply "Bricks" To Pnnter 
• Rugged aluminum for field usage 
•High impact 75 G Shock 
• Suitt In power supply, Battery option 

Circle 197 on Inquiry Card. 
MAY 1996 BYTE 213 

Circle 206 on Inquiry Card. 

Portable Data Acquisition 
Performance and Portability 

We Give You Both. 

DAQCard'- Series 
• Six Type II 

PCMCIA 

cards 


• Up to 100 
ksamples/s 

• 12-bit resolution 
• Analog input 

and output 
• Digital 1/0 

and timing I/0 

SCXI Signal
Conditioning 
• Parallel port J-.. • . ·. 

or PCMCIA ! 11 lrl' 
interface =· "-::£::l0, 

• Expandable to 
384 channels 

• DC power, optional 

DAQPad·- Series 
• Parallel port 

interface dJ 
• 100 ksamples/s ......,,., 
• 12 or 16-bit 

resolution 
• Analog, digital, 

and timing 1/0 
• DC power, optional 

battery pack 
Software 

• NI-DAQ' drtver 1~I 
software for: ,,.., - LabVIEW' I- LabWindows'/CVI 
- ComponentWorks 
- Basic, C/C++, 

Visual Basic, Pascal, 
and many more 

c::::~:::: DAQ Designer Software ~ 
(800) 433-3488 (U.S. ood Coondo) ·~ 

Y NATIONAL 
, Jt11a!!!Y,~~~,!~ 

U.S. Corporate Headquarters• Tel: (512) 794-0100 • Fax: (512) 794-841 1 
E-mail: info@natinst. com • WWW: http://www.natinst.com 

© Copyright 1996 Nationa l Instruments Corporation. All rights reserved. 
Product and company na mes listed are tradema rks or trade names of their respective companies. 

Circle 209 on Inquiry Card. 
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Programmable H/W • RAIO Drive Arrayslaptops & Notebooks•Memory/Chips/Upgrades•Programmable H!W 

111~1•i•111n;q 
$3130. 

• 11.3" 800x600 Dua l-scan 
Color screen. 2MB VRAM. 
Optional 12.1" or 10.4" 
TFT Active Matrix. 

• Built-in 4x CO-ROM drive, 
16-blt stereo sound, 2 
speakers, & mlc. 

• Tw o type II PCM CIA slots, 
serial, paralle l, MIDI, 
PS/2, & lnfared ports. 

• Bmb RAM (maximum 32m b) 
and 256K level 2 cache. 

• 520mb removable PCI 
EIDE HD (up to 1.3GB 
available). 

• 1 yea r par ts and labor 

:::~~r~;~~~7,~~~e. 
• PS/2 Gllde Point & 

Joystick. 

• 3.5" removable 
floppy drive. 

Low Cost DSP Motion Controller 
Easy to program in Borland/Microsoft CIC++ . 
Motion C™ Standalone 4 Axis 

Servo/Step Motio n Contro ller 

6.1x4.7', C-Engine™ +PMD MC1401 /51 
4 Axis quadratu re inpu ts & DAC outputs 
PIO/Pl control , Electronic gear, Dpto-couplers 
24 1/0, 11 12-bit ADC, RS-485 Networking 
2 RS-232, 3 timers/counters, RTC, watchdog 
Upto 64 Mb memory, C lib, Development Kits 

-+:::ERN .n1 j INC. 216 FSt. #1 04, Davi sCA 95616 USA 
Tel: 916-758-0180 Fax: 916-758-0181 
Internet Email: tern@netcom.com 
ftp ://ftp.netcom.com/pub/te/tern 

2:14 BYTE MAY 1996 
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Control 
Practically
Anything. 
from SZ 

1724 Picasso Ave. 
Davis, CA 95616 
916.757.3737 
916.753-5141 FAX 
http://www .zworld.com 

For immediate information , use our 24-Hour AutoFAX. 
Call 916.753.0618 from your FAX. Request catalog #18. 

Circle 200 on Inquiry Card. 

All steel construction Server & RAID solution 
-Front access with 14 ·s 1/4" exposed drive bays 
-Lockable front and both side doors 
-6 ball bearing cooling Fans pre-Installed 
-4 lockable casters pre-Installed 
-Reduntand 8c heavy duty power supply options 
A/so qygUQb/e other Server & RAID Chqssls 

Economy Server & RAID Chassis 
-Front access 10 ·s 1 /4" 

exposed drive bays 


-Lockable front door, open able side 

doors 

-w/300W AT UL P/S . . __ . . $178 

-w/ 2x300W R.P.M .. ... ... $399 


: 

Hot Swap Redundant Power Supply I ,~ 
-Balance Load-Sharing Design ' l -~ 
-Power Fault Alarm/LED/Signal I, -.u_:::~ 

t~-.:-..-:i 

• M ittlllliil Removable Hot Drive Modules ---.... 
-SCSI or IDE Available, Patent protected 

-Perfect tor RAID 8c removable 
storage application 

Heavy Duty Power Supply Simm socket adapter 
-ETA-4600 600 watt AT . _ ...$221 
-ETA-4500 500 watt AT .. . ..$165 
-ETA-4000 400 watt AT . ....$146 
-SP2-4400 400 watt PS2 . . ..$121 
-SP2-4300 300 watt PS2 . .. . $ 61 ~ 

(]{]fu[OOQ ©lWJ OOX!lim lhl ~~ (!0G:urmDo 
(D \7<00lG'3 W!IIG'!NJIDG\7 

Circle 212 on Inquiry Card (RESELLERS: 213). 



Security • Tape Drives • UPS 

PC DES/RSA CARD FOR MS-DOS, WINDOWS, 
WINDOWS NT, OS/2 & SCO-UNIX 

You can seamlessly integrate the PC DES/RSA 
card in your client/server, PC or workstation 
environ ment or use it as a DES and/or RSA chip 
evaluation board at all vital stages from research 
to production. 

Featur. 
DES: high speed DES encryption, supports all DES 
modes including triple DES and MAC, DES key 
generation and hardware storage. 
RSA: high speed RSA encryption up to 1033 bit 
keylength, RSA key generation and battery back-up 
storage. 
Olher: hardware true random generator, Boot 

Lintel Securify nv/sa, Avenue::: ::: B-1080 Brussels, Belgium ~-f 
Tel: +32-2-425.n .67 • Fax: +32-2-425.37.22 ~ ~ 

Circle 210 on Inquiry Card (RESELLERS: 211). 

II Tape Solutions aa 
... The Tape Experts • 9 TRACK 

• 3480 • 3490 • 3490£ 

•LIBRARIES 

Qua/star Corporation 
6709 Independence Avenue 

Canoga Park, CA 91 303 

FAX (818) 592-0116 TEL (818) 592-0061 
(BOO) 468-0680 

Circle 202 on Inquiry Card. 

Circle 205 on Inquiry Card. 

UPS • CAD/CAM • Engineering/Scientific 

Industrial Rackmount Computers 
• 19" Rackmount chassis 

(3-20 slots) 
• All-i n-one 80486 to PENTI UM 

CPU cards 
• 3- 20 slot ISA/PC! Backplanes 

200-350W, 85- 265 VAC Power 
Low Pro fil e 3.5" Rack chassis Supplies, 48VDC, 24VDC, 

PCl/ISA Backplane 12 VDC Version Available 
NEMA 4/12 Industrial Workstations 
Panel Display PCs 

Western Region: 1-800-983-1177 ACI 
Eastern Region: 1-800-886-2243 SYSTEMS 

Circle 203 on Inquiry Card (RESELLERS: 204) . 

How to stay ahead of the 
market and the psychiatrist. 

Searching fo r a cost-effective way to create focused software for 
a speci fic market? License Autodesk'" OEM Technology. That 
way, you can relieve the stress of writing industry-compatible 
code and instead, focus on your customers and expanding your 
market. Plus, the Autodesk name ca.r1ies worldwide recognition, 
a strong three-million customer base and reputation for success. 
All elements that should keep the psychiatrist far away. 

License any of the following Autodesk OEM Engines: 

Call 1-800-964-6432 and ask for InfoPak I 956 
email: oem_info@autodesk.com 

© 1996 Autodesk, Inc. Autodesk, the Autodesk logo, AutoCAD. and ADE are 
registered trademarks , and Auto Vision and HOOPS are trademarks of 

Autodesk, Inc. in the U.S. and other countries. 

SOFTWA.ll.E POil SCIENCE 
is y our only source fo r 
th e best values i n m ore 
than 2, 000 scien tific 
and t echnical software 
products! 

RV41r.V22.3345 
7575 H. Elston Ave., Chicago, ll 60647 •Tel 317.486.9191Sc1Tech S<irech International 

Fox 312.486.9234 • e-mail info@scitechint.com •URL hllp://www.stitechint.com 

Circle 214 on Inquiry Card. 
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• 
Japanese I English Word Processin 
Softw are for Windows95. 
0 

Windows or DOS! 
0 

0 

0 Offers lwo types of Japanese outli ne 

http://www.intmnsnetbc.ca Processor and much more. 

Graphics • Miscellaneous S/W • On-Line Services 

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. 

•Domain name 
reqlstratlon provided 
(httpd/your_namel 

•Unlimited updates 
via your own FTP 
account 

• 500 MB of data 
transfer per month 
liO.IZp11r M8 over SOO MBI 

• Fun Tl to the Internet 

2:1.6 BYTE MAY 1996 

Email: gsscgi@ematek.de 

Circle 215 on Inquiry Card. 

Circle 217 on Inquiry Card 
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Security • Windows 

ISecure Client/Server over the Internet! ] 
q ~ =«~ 

Dunn !iys ten.,5 

§ECURE Use Client/Server tools for 
!!iOLBa§e.. remote access solutions! 

Iii Use the Internet as a secure virtual Wide Area Network 

Iii Develop powerful Internet applications using 4GL tools 

Iii Use SQLWindows,Visual Basic, Powerbuilder, Delphi, C++... 

Iii Provides automatic data-stream encryption for all SOL data 

Iii Uses RSA security and Netscape's secure socket references 

Iii Includes a complete enhanced version of SQLBase v6.0 

Iii Transparent to users, developers and administrators 

Use the Internet to securely access 
your client/server applications 

Pricing starts at $1,595 for a 5-user version 

Call 1-800-486-DUNN ext. 402 ~ D u N N 
e-mail : securesales @dunnsys.com 

http://www.dunnsys.com sys/ems , inc. 

Circle 219 on Inquiry Card. 

t • 
KCOM2 for Windows .. 

You don' 1 need Ja panese version 

KCOM2 for Windows is an easy to use 
Japanese and English Word Process ing 
Software with Communicat ion fea1urc fo r 
your regular MS-Windows V3. J or above. 
Wi1h OLE se rver feature, you can insert 
Japanese on English app lications. 

fonts, bui lt-in Japanese Fro nt End 

KUREO Technology Ltd, #JOJ-3600Gilmore Woy. Burnaby. o.c. , d CANADA V5G 4R8 
lnTransNet Services Lt • r Ax(604)433-3393 TEL (604)433·7715 

Circle 220 on Inquiry Card (RESELLERS: 221). 

Let your "true colors shine through" 
you advertise your computer produ 

I1\1J11 
HARDWARE/SOFIWARE SHOWi 

our newest, atlordable, 
4-color advertising section! 

For more information call your BYT, 
representative (see listing, page 2 

fax 603-924-2683 

http:http://www.dunnsys.com
mailto:securesales@dunnsys.com


MOVING ~ • 
To change your subscription mailing address, please complete the form below and send it to: 

Subscriber Services 	 Fax: 609-426-7087 
PO Box 555, Hightstown NJ 08520 	 Phone (9 a.m. to 8 p.m., Eastern Time .. 

Monday - Friday):
Current/Old Addr ess: 800-232-2983 (U.S.) or 609-426-7676 

Account Number - --------------------------

Name _______ _______ ~..-.a--+-------------
Comp~y ~~~~~----~~--L ~o-EL-H-EL~N~G~--+-~~~~~~~~~P --- ~ =~
Address --------~"'p+---~----~-~------------

City/State/Zip______~------------------

New Address: 

Name _ ________________________________ 

Comp~y ------------------------- --- 

Address ----------- ----------- --- -- 
City/State/Zip _ ________________________ 


Please allow up to 8 weeks for this change lo become effective. 	 ~ 
A Division ofTheMcGrawHill Companies 

BUY, SELL OR UPGRADE HARD DISK EXCHANGEYOUR HARD DISK &PC 
ESDI MFM/Rll. 

4X CD ROM 16 Bit 
Soundcard, Cables 
& Socakers....$ 129 
6X CD ROM 16 Bit 
Soundcard, Cables 
& Speakers... .$ 159 

486 DX2/80...............$39 

486 DX4 / 100.............$ 69 

486 DX4/120............ $89 

Cyrix 586-100.. ..........$99 

Cyrix 586-120...........$ 129 TAPE BACKUP INT. 

Pentium/100 Intel..$ 219 250MB.................. ... .$59 

Pentium120 Intel....$259 350 MR......................$ R9 


Pentium 133/ 150/166..Call 750MR....................$ 149 

Cyrix 686................... .Call 250MllTrakkerE:rt..$ 1R9 


HOUSE OF WORLD FAMOUS IOW PRICE PC'S. LET US HELP YOU CUSTOMIZE YOUR PC'S 

(il!M·ffrllf) fi11¢t·OffJ SAMURAI SUPREMO 1MtM'flo1 i1iifrj@!f) 
'66 DlU· llJ 	 PENTIUM· 120 PENTIUM · 133/150/160~ 686- 120 


)ii- Mini T o we r / Powe r S upply 

~ DX4· 120 Mhz )ii.- Mini T ower, )lo- MidTull'l'tT ~<(; Ji>- FASTER TIIEN INTEL P-120 ~ MINI TOWER 	 ~ Pcntium-133 by Intel~ CPU • P 1 20 by Intel 


~ 486 DX4, 120 Mbz, )ii.- PCI M otherboard , Flash Bi o& 

~ M othe rboard /CPU Ji>- Mini Tower 	 Jilio Triloo Motherboard, 
~ 25, I P, I G;une Por t )ii> 512 K Pipeline Bunt Cache Ji>- 16 MB EDO RAM ~ MOTIIER BOARD )ii- PCI . IDE Contro ller 	 ~ 256 K Pipeline Burst C.che ;ii.. 1.4 4 FOO, 2S, 1 r. 1 Game Port 

~ EIDE l/O, 2 P/2 HD }i> 4X7 2 Pin M e m o ry Socke ts , Ji>- 256K Pipeline Burst Cache }i> 1.44 FDD, 2S, 1 P. 1 Game Port );>- 1.08 GB HDD, 6lC Cll ROM 
~ 4X72 Pin Sockets ~ 4 MB Ram, 1.0R GR HDD Ji>- 1.4 4 FDD, 1.08 GR HD, ~ 1 .08 GB HDD, 6X CD ROM ~ 16 Bil Sound Card & Speaker&. 

~ 486 DX4-120 CPU ~ 1.44 FDD, 101 Keyboard Ji>- 28.8 Fax/Modem w/Voice ~ 16 Bit Sound Card & Spcakeni. );>- 16 MB EDO RAM 

~ 25, lP, 1 Game Por t ~ I M B PC! SVGA Exp. To 2 M B ~ 1 6 MB EDO RAM, Serial Mouse ~ 2 MR PCI SVGA Car d 
);> 6X CD ROM KIT ~ Scriiil Mouse 
~ 16 Bit Sound Card S11eakers ~ 28.8 Fax/Modem .,/Voice ~ 1.44 FDD, ~ 4X CD ROM DRIVE 	 ~ 11.1 Fax/Modem w/Voice 

~ 101 K ey Board, }i> 16 Bit Sound Card & S pe ake rs 	 ~ IOI KL'Yboard, 2 MB PC! SVGA 
~ 101 IU,')'booard, Flash Bios 

~ 3 Year Labor }i> M o nito r No t Jncluded ~ 101 Keyboard , 3 Yr. Lab. }i> 3 Yr. Lab., lYr. Parts WarrJnty 
~ 3 Yr. Lab.,lYr. Parq Warranty 


~ 1 Year Parts Warranty ~ 3 Yr. Ui.b .• lYr. Parts War ranty ~ lYr. Parts Warranty )ii.- Monitor Not Included ~ Mon itor Nol Included 


Super L>w Price );>- 14" .28 SVGA Monitor 

$ 699 JACKPITT !!! $ 1699 STFAL ME !!! SWEET HEART !!! FOR DEEP POCKEI'S ONLY !!! 
$ 299 	 $ 1299 CORPORA'IE s1499/1599/1799 

GREAT PRICE !! 

CREDIT CARD ALERT! 
Beware.... Fraudulent U.ers Are Caught By Our Sectriy System. · 91 conviction pending. 

(714) 505-2693 
FOR FAX O RD ERS ONLY 
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THE BUYER'S MART 

A DIRECTORY OF PRODUCTS AND SERVICES 

THE BUYER'S MART is a unique classified section phone and fax number. 2"x2'/a" ad has more space for RATES (Jan. 1996) 
organized by product category to help readers locate descriptive text (850 characters is the maximum recom 3-5 6-11 12 

Issues Issues Issuessuppliers. Each ad has Inquiry numbers to aid readers mended}. 
1 ad $790 $760 $665requesting information from advertisers. DEADLINE: Ad copy is due approximately 2 months 

AD FORMAT: Each ad will be designed and typeset by prior to issue date . For example : November issue 2" x1 W' 2 ads/issue - 635 

BYTE. Do NOT send logos or camera-ready artwork. closes on September 8. Send your copy and payment 3 ads/iss ue - 600 

Advertisers should furnish typewritten copy. 2"x1 •/,." to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 1 ad $1,580 $1,515 $1 ,330 
ads can include headline (23 characters maximum), de Mill Lane, Peterborough , NH 03458 . For more 2" x2W' 2 ads/issue - 1,265 
scriptive te xt (300 characters is the ma ximum information please call Vivian Bernier in BYTE sales at 3 ads/issue - 1 200 
recommended) plus company name, address , tele- 603-924-2521 or FAX 603-924-2683. 

.. ••••••COLO R - Add S100 ........ 


ACCESSORIES 

SVGA Splitters 
Connect 2, 4 , or more monitors to your computer 
Br ight and crisp presentat ion sim ultaneously 
on all monitors - Guaranteed 
Works with all VGA, SVGA, and RGB monitors 
Support s 1280 x 1024  MADE IN USA 
Specia l VGA extension cables to 250 fl 

HALL RESEARCH 
Santa Ana, CA (7 14) 64 1-6607 800·959·6439 

Inquiry 451 . 

BAR CODE 

Bar Code Readers 
For PC, XT, AT, PS/2, Macintosh 

and Serial Terminals 
* Attaches as 2nd Keyboa rd , no sottware changes 

* Reads 2of5, 128, UPC/EAN, Code 39, etc. 

* External or Internal attachm ent on PC 

* Wand, CCD, Slot Badge, Magstrip e or Laser 

* Supports DOS, Novell, UNI X, Mac OS , etc. 

* 100+ Configurable Opti ons 

* 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 Missi on Street • Santa Cruz, CA 95060 

800-345-4220 

* 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 Inte rface 

* Reads 2of5 , UPC/EAN, 128, Code 39, etc. 

* 2 year Warranty on Reader & Wand 

* 30 Day Money Back Gu arantee 

* 64K Complete with Steel Wand  $799 

* Small Size and very long battery life 

Worthington Data Solutions 
3004 Mission Street • Santa Cruz, CA 95060 

408-458-9938 FAX 408 -458 -9964 800-345-4220 

218 BY 'il' E M AY1996 

BAR CODE 

Labeling Software 
For DOS and Win dows wi th dot-matrix, LaserJet or 
DeskJet. Easy WYSIWYG design. Any formal/size . Mix 
big text. bar codes, and PCX graphics. Formats for AIAG, 
KMart , Sears, MIL-STD, Pen neys, WalMart. File Input. 
LabelRIGHT for DOS-$279. LabelRI GHT for Wl ndows
$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 . 
1-1 6 terminals per base station. Keyboard , wand, 
CC D o r lase r sca nn e r inpu t. 16 Selecta bl e 
freq uencies. Small size and low weight - 12 oz. 
with batteries. Base Station  $795. 
Terminal - $1095. 

Worthington Data Solutions 
(408) 456-9938 (800) 345-4220 

Windows Bar Code Fonts 
Add ba r codes to any fo nt based Windows 
p rog ra m . Fonts d es ig n e d fo r d o t m a t ri x, 
DeskJet and LaserJ et. Prin t Codabar, 2 o f 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windo ws pro gram . TrueType fonts, b itmap s 
and m etafile support included. Only $199. 

Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 

Portable Bar Code Reader 
>- Use as a PORTABLE, WEDGE, or SERI AL 
>- 9V Battery Operation wi th Lithium Backup 
>- 2x 16 Supertwist LCD Display 
>- 54 Key Keyboard wi th 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 Prog rams Can Reside in Memory 
>- Create up to 250 Data Files per Program 
>- Up to 250 Look-Up Files in Memory 
>- Built- In Calculator 
>- Supports HAY ES Compatible Modems 
>- 64K Memory with Data Compression 
>- 30-day $$ Back Guarantee - 1 Yea r Warranty 
>- Complete Unit with WAND Scanner  $795 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

BAR CODE 

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, Slot/Badge, CCD, Laser, 

Magnetic Stripe Reader, & RS232 Serial Input 
> Reads All Popul ar Bar Codes (16 types) 
> Reads HIGH, MEDIUM, & LOW density codes 
> Auto-Discrim inates Between Bar Code Types 
> Easily Prog rammed with a Bar Code Menu 
> Over 140 User Configurable Options 
> Daisy Chain Up to 96 Readers 
> Supports NOVELL Networks 
> Supports US & INTERNATIONAL Keyboards 
> Direct From Manufacturer 
> 30-day $$ Back Guarantee, 1 Year Warranty 
> Complete Unit with LASER Scanner - $645 
> Complete Unit with CCD Scanner - S299 
>- Compl ete Unit with WAND Scanner - $299 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685  6232 

Bar Code Printing Software 
LabelWorks for Windows 

>- Prints all Popular Bar Code Types (19 Types) 

>- Desktop Publishing Fea tures: 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 On e Hundred Popul ar 
Label Formats or Design Your Own 

>- Rich Text Support : Mix Styles, Types, & Sizes 

>- Automatically Prints Serial Numbers 

>- Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 

>- Supports Virtually all Windows Compatible 
Printers (Postscript, Laser, & Dot Matrix) 

>- 30-day Money-Back Guarantee, $295 

...CALL FOR FREE DEMO SOFTWARE '" 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

Bar Code Library DLL 
Bar Co de Library send s bar co des to the display, 
Windows clipboard , bitmap fil e, or pri nter. Bar Code 
Lib rary supports most application s with a built- in 
programming language th at can call 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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BAR CODE 

BAR CODE PRINTERS 
FREE Windows™ Bar Code Printer Driver with every printer 
purchase! Print bar codes from MS Word'~ Write. Word Pad, 
Access*, Visual Basict"'. Lotus~ Approach*, Paradox-, dBASE• . etc. 

Only $1,495! (reseller pricing available) 
Impeccable print quality, rugged performance! 

THARO SYSTEMS, INC. 
P.O. Box 79B,Brunswick, OH 44212-0798 

htlp :/twww.tharo.com/lharo/ lnlernel e-mail: lharo@lharo.com 
330-273-4408 Fax : 330-225-0099 

Inquiry 453. 

BOOKS 

12,000 COMPUTER TITLES 
Easy searching & ordering in our online stores. 
Computer books from 450 publishers. Web URL 
http://www.compubooks.com/, CompuServe, GO CBK. 
Excellent customer service. Worldwide shipping by 
UPS or USMail. MCN isa/AmEx/Novus/JCB cards. 

CompuBooks"' Online Bookstores 
512-321-9652 Fax 512-321-4525 800-880-6818 

Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package wi th schemat ics , 
autorouter, and layout for 2-layer circuit boards, 
$399. Enhanced ve rsion with autop lacement, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 

Mental Automation, Inc. 
5415 136th Place, SE-Bellevue WA 98006 

(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 

Inquiry 454. 

CAD/CAM 

CONTOURING MOTION CONTROL 
FROM APRINTER PORT! 

Indexer LPT™ software $249 
NEW VERSION 3 VISA/MC 

• Con!rols 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 available. 

Corporation, 1422 Arnold Ave. 
Abi Iity Systems Roslyn, PA 19001(2151 s57.433a 

FAX: (215) 657-7815 

Inquiry 455. 

CD-ROM 

CD-ROMS 
JAVA -Dev Kit, .................. ... ...... . .... $25.00 


HotJAVA browser, demo applets, on-line docs 
WINDOWS 95.COM...32·bil Shareware Collection . . . . $30.00 
WINSITE . .. .. . .. .. . . .. .. . . . .. .. . . . . . . . .. . . . . . . . S35.00 

Utilities for Windows 3. l , NT, Windows 95 , more! 
HOBBES OS/2 .. .................. .. . . .. . .. .. 535.00 

esofSta~~·1~~~~~r~~~~e6: ~}~!e~~t1~~ 1R6 . . . S35.00 
INTERNET TOOLS .. .. .. .. .. .. .. .... .. .. .. 530.00 

Nelworking tools & utilities SLIP & PPP 
LINUX Developer's Resource . . . . ....... $25.00 

Slackware, Red Hat!. morel 
LINUXInstallation & Getting Started Guide . .. . . .. 57.50 

245pgmanuar 
LINUXTOOLBOX - . . . . . .. .. . .. . . .. . . .. . . . . .... . 545.00 

M00~~1~ir 1~~TI~~~u~de1ci8!1ob~~we;~~patible GUI . . . . . . S99.oo 
MOO·TIFF for FreeBSD - 100% Motil compatible GUI . . . $99.00 
MOTHER of PERL . . . . .. .. . . . . .. . .. . . . . . . S35.00 

Source & binaries for UNIX, DOS, tH, MAC 
RUNNING LINUX ... ............... ....... . ... .. . $19.95 

sou~~e"8C1~~u~l J~J ~Si'!'Ci~~2~ G~~\~~~Views , more . . . S3o.oo 
STANDARDS - RFCs, IENS. ITU/CCITT BlueBook . . . $30.00 
TCUTK - software to develop X-Windows apps . . . . . . . . . . $35.00 
TeX -typesetting tools for mathematical & scientific docs .. $35.00 
WORLD WIDE Catalog. . . . . . . . . . .. . . . S30.00 

See lhe WWW without being on-line! 
X-FILES- Complete sources for X11 A6 & XFree86 . . 535.00 
Phone Orders: 1·800·800·6613 We accept 
Fax Orders: +1·52()-526-9573 MC, VISA & AMEX 
lnt'I Phone: + 1-520-526-9565 
Web Orders: w1rw.infomagic.com E-mail: orders@inlomagic.com 

InfoMagic 11950 N. Hwy 89, Flagstaff, AZ 86004 

Inquiry 456. 

CD-ROM 

Consolidated CDROM, Inc 
Worldwide suppliers of CD-ROM software. 


We do import, export, publishing & distribution. 

We also buy & sell all types of memory chips. 


Dealers Wanted! 


102 Greenwood Ave Wyncote PA 19095 USA 


800-8CD-ROMS 215-572-9831 /215-572-9832 fax 

Email: cdrom @consldcdrom I www.consldcdrorn.com 

Inquiry 457. 

CD ROM TOWERS & 

JUKEBOX SERVERS FOR 


ALL OPERATING SYSTEMS! 

RAID NOW AVAILABLE 


No Device Drivers/ MSCDEX needed, Complete Kit 

Networks CD Roms, unlimited user license, DISCPORT. 


"JES, NONE BETIER AT ANY PRICE" 
Call NOW: 1(800)482-1866 305-597-3980 

http://www.jescdrom.com 

Inquiry 458. 

WALNUT CREEK CDROM 
FreeBSD. 2.1 Rock solid BerkeleyUnix for PC w/src. 

2 disc sel, easy install , 6 mo updates .......... .. ...... .......... .$39 .95 
Slackware Linux. 2 disc "OFFICIAL• Slackware 3.0. 

Internet's favorite. Quarterlyupdates ................ .. .. .... .. .. .. $39.95 
Clea MS Windows. 4000+ Windowsprograms, games, 

drivers. fonts, shells, src. Indexes in German/Spanish/ 
Italian/French/English/Japanese. Ouar. updates ...........$29 .95 

Hobbes OS/2. 1000 MB Free/Shareware drivers, app's, 
etc. OS/2 Mag's product of the year! 6 mo updates .....$29.95 

Slmlel MSDOS. 2 discs, premier Internet technical , 
programming free/Shareware.. ..$29 .95 

Black Hawk. - New Win. 95 shareware collection .........$29 .95 
Internet Info. 17,000 doc's. FAQs, FRCs, & IENs ...............$39.95 
Music Workshop. 2 Music prog., midi,demos. etc .. $39 .95 
Project Gutenberg . 350+ Copyright free books ...............$39.95 
Scientific Library. Technical shareware. DOS/Win ............. $39.95 
POV-Ray. Ray-tracing images, src. documentation . ........$39.95 

60+ titl es about Windows 95 & NT, games. Tel , perl , QAZI 
Ham Radio. Music, Fonts, Royally-tree images 

Call for your FREE catalog today! 
All our products are uncondilioDallv guaranJeedl 

1-800-786-9907 
4041 Pike Lane. Ste 0-214, Concord, CA 94520 

+1-510-674-0783 Visa/M C/AMEx, Fax: + 1-510-674-0821 
orders@cdrom.com http ://Www.cdrom.com/ 

Inquiry 459. 

COMMUNICATIONS 

Frame Relay, X.25, BSC, HDLC, SDLC, PPP 
Roc k so lld, complianl , Inexpensive and robust PC APl s and 
router Implementations . On bollrd protocol support reduces 
PC overhead . 

• f or MS-DOS, Windows, Win NT. Unix, OS/2, Netware and others. 
• Routers interconnect any PC systems or LANs . 
• Cards for 56kbps to T1 /E1 . 
• Superior test and diagnostics including SNMP. 

Sangoma Technologies Inc. 
(800)-388-2475 • (905)-474-1990 •Fax: (905)-474-9223 
E-Mail: drn @sangoma.com • Web: www.sangoma.com 

COMPUTER GRAPHICS 

Work On-Line 
Work from home to he lp us create our "Virtual 
World Project". Use yo ur 486 or PentiumPC to 
create 30 models for our CD-ROM. Ave rage up 
to $30 per hour with a signed contract. Softwa re 
is required and training is avai lable. 

http ://www.3dt.net/3d-art/ 
3rd DimensionTechnologies,lnc.1-aoo-455-3558 

Inquiry 460. 
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COMPUTER MEMORY 

WE' LL PAY YOU FOR YOUR OLD MEMORY 
Simms. Dips. Laser Printer. 1 Megx9. 4 MegX9. DRam Chips 

- ANYMEMORY
AU Memory Has Value ! Don·1 let your otd memory collect dust 

Call or fax what you have available 

1-800-718-7755 
THE MEMORY LIQUIDATORS 

~rhe company that buys memory back· 

53 1 Main St.. Ste. 1174 , El Segundo. CA 90245·3060 

Ph. 310·676-3074 Fax 310·676·3076 


COMPUTER REPAIR 

NEW 

JENSEN TOOLS CATALOG 

New catalog from Jensen 
Tools offers unique hand tools 
and tool kits, PC diagnostics and 
test equipment for installation , 
support and repair of computers, 
printers, modems, and other elec
tronic equipment and systems. 
Includes latest LAN products and 
technical guides. Useful selection 
charts throughout . Many major 
manufacturers represented. Call 
or circle the number below to 

request your free copy. 
Jensen Tools Inc 

(USA) 800 426-1194 
(UK) 01604 787060 

Inquiry 461. 


DATA ENTRY SOFTWARE 


DATA ENTRY SOFTWARE 
Full featured, heads-down data entry 


with two-pass verification, edit language, 

output record reformat, operator statistics, 


key from images (NEW!), free tech support. 

For 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 9B020 USA: 800-356-0203 . 

r 
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 462. 

The Leader in Data Recovery 
• Expertise in virtually every operating system 

& media storage device. 
e 24-Hour support & emergency services available. 

• Call for a FREE consultation! 

ONTRACK DATA RECOVERY 
MN: 1:ao0-872-2599. CA: 1-800-752-7557 

DC: 1-800-650-2410 •Europe: +441372 741999 

Inquiry 463. 
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TH'E BUYER'S MART 

DAT A RECOVERY FOREIGN LANGUAGES 	 LANS 

Foreign Language Software Leader Little Big LANDATA RECOVERY when l.T. Matters 
Largest selection ofTr.mslation, dictionary, language The most flexible network 
learning, fonts, word processing, OCR etc. from any 

• Tape , Optical or C.D. Media 
Peer lo Peer LAN to 250 nodes • Accidental Overwrites 

company! Best prices, Satisfaction guar.mteed1 $75 total software cost, not per node!• Hardware or Software Failure Link via serial, parallel, or Modems 
Also via Ethernet or Arcnel, or mix! 

Free 52·page Catalog.
VOGON http://www.lainct.com/CutII Typically on ly 40k of RAM 


Europe Tel +44 (0)-1734-890042 
 Character Language Resources Information Modes 
Fax +44 (0)·1734-890040 8 17-387-3339 / P.O. Drawer F, Denton TX 76202 800-900·8803 FAX 310·996-2303 

Fax 81 7-382-7407 Orders 800·628-7992 usA Tel 405-321-2585 Fax 2741 2 t 30 Sawtelle Blvd. Ste. 304A, Los Angeles, CA 90025 

lnquiry 464. 	 Inquiry 469. Inquiry 475. 

DATA/DISK CONVERSION HARDWARE 	 MEMORY 

Pre-Owned Electronics, Inc™WE WROTE THE BOOK! MEMORY 
THE Independent Provider, serving the Dealer, Deal direct wi th the company who developed BATTERIES & FAX/MODEMSProfessional, Corporate , Government, and 


Educational Buyer since 1985. 

the sys t e ms that m os t others use ... 

for over 3,600 brands and models of PCs and Lasers H A F F S T A L L ! Tape/Diskette 
Prinlers. Batteries for Camcorders & Cellular Phones alsoTransfer/Conversion/ Duplication. PC/ Mini / APPLE II® & MACINTOSH® 

available. More choices than anyone on earth. Mainframe/Workstation Tape Transfer. WP to SYSTEMS• PARTS• EXCHANGE REPAIRS 
WP Document Conversion Services. 

l 
t• Discover• VISA • MasterCard • Amex • Corporate POs • 

CCI/I fora CC1talog .800-274-53431·800·357·6250 317-842-2077 CONTROL Memory FactoryOffice: 617-275-4600 •FAX: 617-275-4848 
Shaffstall Corporation (Fax) 317·842·8294 (800) 952-7867 (408} 437-1122 Fax: (408) 437-1278205 BURLINGTON ROAD• BEDFORD, MA 01730 

lnqui ry 465. Inquiry 470. 	 Inquiry 476. 

PROGRAMMERS TOOLS DATABASE 

HEWLETT-PACKARD The Fastest xBASE Engine...DbCAD dev 1.3 DLLs 
Buy - Sell - TradeCreate, select, edit , import (DXF, DWG), all the for C, C++, Visual Basic and Delphi programmers. 

AutoCAD 2D vector entities, in a graphics database LaserJet ColorPro Get multi-user compatibi lity with FoxPro, Clipper 
(DBF) . Display raster images (RLC, RLE, BMP) on DeskJet DraftPro and dBASE files. CodeBase is portable between 
which you can overlay vector drawings (DWG, WMF, RuggedWriter DrattMaster DOS, Windows and UNIX! Includes client/server 

Electrostatic Plotters DesignJet option as well as data-aware custom controls and a 
zoom, overview, pick). Print by using Windows 
grap hie DBF). Manage a graphic wi nd ow (pan, ~ 

visual report writer! 

driver and fonts. 


HP 9000 Workstations and Vectras also available. 

Ted Dasher & Associates FREE 30 day trial 
Your Hewlett Packard Remarketing SpecialistChannel inc. U.S.A. Call Sequiter Software Inc. for details! Phone: (205) 591-4747 Fax: (205) 591-1108 

+61 7·863-0068 hllp://www.mynel.it/abaco Phone 403 437 2410 FAX 403 436 2999 (800) 638-4833 E-mail: sales@dasher.com 

lnqui ry 466. 	 Inquiry 471 . Inquiry 477. 

EDUCATION HELP WANTED 	 SECURITY 
8.5. & M.5. In COMPUTER SCIENCE EVERLOCK Safe-D EVERKEYThe American Institute For Computer Sciences offers an in Y:? EXTRA INCOME '96 Y:? 

depth home study program to earn your Bachelor of Science lnternet/CD·ROM ActivationEarn $200-$500 weekly mailing travel at ho me. B.S . subjects covered are: MS/DOS, BASIC, 
CPU-Lock • CD-ROM Lock • Serialization PAS CAL, C, C++, Data Fite Processing, Data Structures & brochures. For more information send Registration • Date & Execution Limits 

Software Engineering and Arti ficial Intelligence. Ada and 
Op er aling Systems. M.S. prog ram includes subj ects in 

a self-addressed stamped envelope Windows 95 • 3.1 t • DOS 
Using Windows courses also available. Accredited Member : 

World Association of Universil[es and Colleges. 
 to: Az-Tech Software, Inc. 

Le1Jders ln Softw1Jre SecurityAMERICAN INST. for COMPUTER SCIENCES C.C.L. Travel Call Today For More Information!21 Ol ·BY Magnolia Ave., Suite 200, Birmingham,AL 35205 
P.O. Box 612290, Miami , FL 33261 Phone: (816) 776-2700 FAX: (816) 776-8398I·800-767-2427 I ·205-323-6191 

Inquiry 472. 	 Inquiry 478. 

EMBEDDED CONTROLLERS HOME AUTOMATION 

THE ULTIMATE SOFTWARE SECURITY Computer ControlV' MAKE A DATALOGGER FAST! 
e STOPCOPY family - UNCOPIABLE copy protection of Your Home! TDS2020 - the ideal low-power micro-controller • STOPVIEW sottware encryplion 


for building a datalogger. From only $199 (100s) 
 Largest Range of Home Automation in The World/ • NETUMIT network license metering 
• X-1 O • AudioNideo • Security Systems • DOS, Windows, Macintosh, OS/2, support.r Fa st development with high-level Forth- no emulating! • No source code changes required - for ANY of our 

.r Ap plication sottware library provided - easily tailored' 
• Lighting • Video Surveillance • Phone Systems 

products in ANY environment 
• Heating/Cooling • Lighting • PetCare Automation • Our products deslroy ALL of our competition .r Sa ve to bib RAM, PCMCIA cards or mini hard drive! •	 Call for FREE demo disk, or to discuss our products ' 

MANY options 
Call For FREE 72 Page Color Catalog 

.r Ta ke 10/12 bit analog signals. digital or ASC II data! 800-SMART-HOME Fax 714-708-1614 BBi Computer Systems, Inc.E·mail: catalog@smarthome.com hltp://www.smarlhome.com/smar\11omeCall today for details: (716) 425-3753: -3835 (fax) 
14105 Herilage Lane, Silver Spring, MO 20906 

SA ELIG CO. 1193 Moseley Rd. Victor, NY 14564 HOME AUTOMATION SYSTEMS, INC. BDD/TRY-AB81•800/B79-2224 • 301/871-1094 • FAX:301 /460-7545 

lnquiry 467. 	 Inquiry 473. Inquiry 479. 

ENGINEERING SOFTWARE 	 INTERNET 

GAMELON® INTERNET FILES Cop's Copylock IIhnp://www.menai.comSCIENTIST@ 
Build powerful, sophisticated p1ogiams wilh a last 00 pe1sistent data soil· Professional software protection with 
ware library lhal Htsthe archilccturc of the Internet. Gather lumpy Internet dalaFITS EQUATIONS TO DATA TRUE Machine Install. Option Board safe. 
01 use the lnternel 101 program·to-p1og1am data exchange. Object nesting, DOS, OS2, Networks, Windows, Trace 3000. hyperlinking,indexing,lransactionmanagement.andmore.FREE 30-day version available on DialCOPS Access Control for mass • Solaris, Windows 3.1, Windows 95/NT, OS/2 {ask for Mac, Linux) 

• APJs for C++, C, Visual Basic & Delphi (ask for JAVA) 	 distribution via CD-ROM or Internet. the Web at http://www.micromath.com 
Known and used world-wide since 1984. Menai Corporation 

!010 El D.mino Real, Sui1c 3i0, Menlo Park, Califomi:i 9·i02; 
(BOO} 426-3566 (U.S.l or (415) 853·6450

MicroMath Scientific Software LINK Data Security
1-800-942-6284 Fax (801) 943-0299 FAX(4IS)8SH·iS3 E·maiJ: infot menalcom lnt'I : + 45 3123-2350 Fax: + 45 3123-8448 

lnqu iry 468. 	 Inquiry 474. 
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INTERNET: crvokev@kenonlc.com 

Inquiry 480. 

.J \\ • 

CRYPTO·BOX™Locks in Your Profits! 
The Marx GRYPTO-BOX is the re su lt of 1 O years 

experience in ellective soltware protect ion. 

•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 .c om 


Inquiry 481. 

.. 

Inquiry 482. 

WINDOWSSOFTWARE PACKAGING 

FREE SOFTWARE 

PACKAGING CATALOG 
 *FREE INTERNE T 

Everything you will need to Package, Distribute, and Ship Your 

Software!! From manuals and binders to mailers and shippers 
 217·322·111 1LABELS LABELS LABELS 

For your diskettes, plain or custom printed Full Access 28.8K 8/N/1 All Nodes dot matrix or laser printer . . . free samples 

SECURITY 

CRYPK(Y SOHWAR( llC(NSING SYSHM 
"Software Copy Protecti on with NO Hardware Key and NO DiskKey' 

CrypKey is sottware copy protection that is 
• completely secure from any disk copy prog ram 
• completely compatible wtih MSDOS, MS WINDOWS , 

WIN 95. WIN NT 
• comp\e\e\y compa\itlle with CD-ROM , BBS, or Internet 

distribution! 
•customer friendly - no disk key, no hardware key, less 

support calls 
CrypKey can increase your software sales by allowing you to 
sell your program 

•by increments - sell add-on software options or levels to 
your customers 

•by number of runs - e.g. sell 100 calculations for $100.00 
•by time period - e.g. lease or demo your program 

for 60 days 
CrypKey uses anumeric key that can be transmitted by phone, 
fax, or email. 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 
sonware since 1972. 

Kenonic Controls Limited 
7175-12th Street South East 

Calgary, Alberta, Canada T2H 256 
(403) 258-6200 •tax: (403) 258-6201 

KEY LOK II™ SECURITY 
Software Piracy Prevention - Survival 13 years proves 

effectiveness of powerful multilayered securi ty. Algorithmic 
response, programmable memory, counlers, lease control, 

remote update. Low pricing ($13.95/1000, $15.50/50, 
$16.00/5 , $19.95/2). No startup costs. No ID on devices. 

Also, ACCESS CONTROL systems and disk drive/system LOCKS 

MICROCOMPUTER APPLICATIONS 
3167 E. O!ero Circle, Littleton, CO 80122 

1-800-453-9565 (303) 770-1917 FAX: (303) 770-1863 

SOFTWARE/ENGINEERING 

Enterprise Wide Viewing and Markup 
Use AutoVue Professional to view and mark up documents. 
Gain access to over 150 file formats from engineering, 
vector , ras te r , hybrid , wo rd processor, spreadsheet, 
database, fax, and more. Supported formats include 
AutoCAD DWG, MicroStation DGN, TIFF , Word , 
WordPerfect, Excel , and more. Available for Windows, DOS, 
and UN IX. 

Cimmetry Systems Inc. 
(BOO) 361-1904 Tel: 514-735-3219 Fax: 514-735-6440 

Inquiry 485. 

Analog/Digital Simulation!! 
• Windows , NT, DOS •Model Libraries, RF, Power 
• Power Mac, Macintosh • More Than 5000 parts 
• lsSP1ce4 Real Time SPICE • Waveform Analysls 
• Mixed Mode Slmulation • Full SPICE programs 
• Schematic Entry starting at $95. Complete 
• New AHOL Modeling Kit!! systems, $595·$2595 

P.o. sox 110 san Pedro. cA so133.0110 
(310)833-0710, FAX (310)833-9658 

SOFTWARE/GRAPHICS 

1 I I 

·n'USOft 
Call for your Free Demo and informati on kit. 

.... 

1 ... 

C/C++ NEW RELEASE C/C++
TG-CAD 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, 
Fon ts, Color & more included. Free Demo & 
Technical Paper available. 

DsI 
P.O. Box9411 S2, Plano. Texas USA 7509 4 
Fax 1-214-423-7288 Pho 1'800·635·7760 
BBS: 1-214-881-9322 

DISK SOFTWARE INC. 

Inquiry 490. 

l'rogr11111111er's Co 111/1re/Je11 si11e /11111gi11g So /111io11 
With LEADTOOlS 6 }'OU can: 
• lmpon/cxpon 40+ of the most popular file fom1ats. 
• Compress im:1gcs w/ multiple options (CCnT G3 & G4, PNG, 

JPEG, CMP). 
• Proce ss images, using s imple or comple x regi ons; spati al 

tran sformations , spatia l filters, binary filters. his1og ram 
mm.lifka1ions, combining. auto dcspeckling, auto deskewing 
etc. 

• Convcn colors: rcducing/expanr.ling colnr depth. grayscaling, 
halftoning. 

• Support any standard display <le\•ice w/ easy to use ul! r.i fast 
paint, wom, scroll. crop & pan routines will make your app fl y . 

• Annotate U&W <locumems & color im:1ges: 1ex1, highlight . sticky 
notes, rcd·line, free hand, blackout etc. 

• Suppon 'IWAIN complaint sc;umcrs. 
• Print images w/ automatic preprocessing, to :my supported 

printer. · 

Download free imaging application built with 
LEAOTOOLS 6 http://www.teadtoots.com/ or call 

1·800-637-1835 
,., LEAD 

T ,r~~'!':'?!?~,'~~ 
704-332·5532 I Fax) 704-372·8161 CIS: "GDLEADTE CH" hltp://oW•.leadlools.colT\I 

Inquiry 491. 

STATISTICS 

UNISTAT® 
The ultimate data analysis add-in for 

MS Excel™ which also happens to be 
a full power statistical package. 

http://www.unistat.com 
USA: Tel: (609) 466-9200 Fax (609) 466-1688 

World: Tel: +44181 9641130 Fax: +44 1819640531 

Inquiry 492. 

...FREE CATALOG••• Service is FREE *You Pay L.D. Charge 
Hice & Associates 

8586 Monticello Dr., West Chester. OH 45069 Voice Help 1·217·322·1212 
Phone/Fax: 513-779-7977 

Inquiry 483. 

SOFTWARE/DEVELOPMENT 

DWG and DGN Access Technology 
C.S.l.'s Engineering Data Access Technology 
(EDAT'M) provides programmers with comp lete 
access to CAD drawing information. Use EDAT to 
lead, query, write, and modify AutoCAD DWG 
(including R13). DXF and MicroStation DGN 
formats. EDAT is available on Windows, Win 32s, 
UNIX and DOS. 

Cimmetry Systems Inc. 
(800) 361-1904 Tel: 514-735-3219 Fax: 514-735-6440 

Inquiry 484. 
., 

Inquiry 486. 

SpiceAge*4W 
Windows Analog Circuit Simulator 


The Mvalue for the dolla r" package you've heard about! 

• High speed Interactive Real-time analysis: AC, DC, 

Transient, Fourier, Temperature• Fast primitives 
•Added functions• Gain, phase, lmpetjence, group 
delay, noise, reflection coett, and MORE are included 

+ Starting at $895 

Tatum Labs, Inc. 
1287 N. Silo Ridge Drive, Ann Arbor, Ml 48108 

313-663-8810 FAX 313-663-3640 

Inquiry 487. 

SOFTWARE/GRAPHICS 

The Ultimate Imaging Toolkit 
AccuSoft Image Format Library S.O 
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, PhotoShop, ASC II , 

KoFax, ALE , LaserData, GALS, A TI, CLP, XWD, 


IMG, IFF , SUN, XBM. ICO. 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 im ages 

*Rotate, zoom, scale, color reduction 

*Thumbnails, sharpen, special-effects 

*Multi-Platform Support: 


Win 3.x,Win95\ NT, DOS, DOS 32, VBX, OGX, OS/2, FoxPro, 
Sun OS, Solaris, HP-UX, AIX, SGI, SGO, 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 
TwoWes!borough Business Park Westborough, MA 01581 
TEL (508) 898-2770 FAX (508) 898-9662 

Compuserve: GO ACCUSOFT http ://www.accusoft.com 

Inquiry 488. 

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 AutoVue® and 
other leading viewing and document management 
software. 

Cimmetry Systems Inc. 
(800) 361-1904 Tel: 514-735-3219 Fax: 514-735-6440 

Inquiry 489. 

21 7-792-3663 
Customer Service 415·281-4429 

Inquiry 494. 
AY 1996 B lCTE 221 

Inquiry 493. 

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) 

http:http://www.accusoft.com
http://www
mailto:crvokev@kenonlc.com


ADVERTISER CONTACT INFORMATION 

To order products or request FREE information, call advertisers directly or send in the 
Direct Link Card by mail or fax! Let them know you saw it in BYTE! 
Inquiry No. Page No. Phone No. 

A 
ACCENT SOFTWARE INTL 124 http ://www. 

accentsoft.com/ 

601 ·602 ACCENT WORLDWIDE INC 75 800-535-5256 

203-204 ACI 215 800-983-1177 

212·213 AE HOME CORPORATION 214 818-961-2499 

61-62 ALADDIN SIW SECURITY INC 47 800-223-4277 

63-64 ALADDIN SIW SECURITY INC 156 800·223·4277 

137 ALLMICRO 207 800-653-4933 

172 AMERICAN ADVANTECH 209 800-800-6889 

206 AMERICAN ADVANTECH 213 800-800-6889 

AMERICAN POWER CONVERSION 32A·B 401-788-2797" 

65 AMERICAN POWER CONVERSION 33 800·800·4APC 
DPT.A2 

112·113 AMT LEARNING SOLUTIONS 166 904-913-8354 

188·189 APPRO INTERNATIONAL INC 211 800·927·5464 

106 ARTECON 118 800-872-2783 

142·143 ASHTEK INC 217 800-801-9400 

AUTODESK 215 800-964-6432 

193-194 AXIOM TECHNOLOGY 211 909-464-1881 

B 
66-67 	 BEST POWER TECHNOLOGY 63 800-469-4842 

ext 192 

68-69 BEST POWER TECHNOLOGY 67 800-469-4842 
ext 193 

70-71 BEST POWER TECHNOLOGY 73 800-469-4842 
ext 194 

450 SIX 227 800-695-4775 

BYTE BACK ISSUES 152 603-924-9281 

109 BYTE ON CD ROM 134 800·924·6621 

BYTE SINGLE COPY SALES 152 603-924-2578 

BYTE SUB MESSAGE 158 

BYTE WEB SITE 136 http://www. 
byte.com/ 

c 
222-223 CALIFORNIA PC PRODUCTS INC 154 800-394-4122 

198-199 CAMELEON TECHNOLOGY INC 214 800-440·7466 

159 CARDIFF SOFTWARE 108 800-659-8755 

144·145 CDG SYSTEMS 201 800-741 -6227 

227 CETDC/CETRA 186 +886·2-725-1111 "' 

COMPAQ DESKTOPS 8-9 800-345-1518 

COMPAQ PORTABLES 99 800-888-6038 

72·73 COMPEX INC 58 800-637-3202 

COMPUSERVE OUTSERT 800-487-4838 

COMPUTER BOOK CLUB 128A·B 614 -759-3749" 

COMPUTER BOOK CLUB 129 614-759-3666 

120 COMPUTER DISCOUNT 
WAREHOUSE 184·185 800·959·4CDW 

122 COMPUTER QUICK 205 415-861-8330 

121 COMPUTERLANE UNLIMITED 202 800-526-3482 

170 COMPUTERWISE 209 800-255-3739 
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Inquiry No. Page No. Phone No. 

COMPUTING MCGRAW-HILL 160 212·512·2481 

COPIA INTERNATIONAL LTD 166 708-682-8898 

75 COREL INTERNET GRAPHICS 24 613-728-0826 
ext 3080 

76 COREL WORD PERFECT 12·13 613-728-0826 
ext 3080 

125·126 CYBEX CORPORATION 195 205-430-4030" 

123·124 CYBEX CORPORATION 199 205-430-4030" 

169 CYCLADES CORPORATION 209 800-882-9252 

D 
DATA ACCESS CORP 204 800·451 ·3539 

127 	 DATALUX CORPORATION 194 800-DATALUX 

DELL COMPUTER CORP (F1000) CV,CVI 800-247·2063 

DELL COMPUTER CORP (F1000) CVll 800-545-1580 

DELL COMPUTER CORP (F1 000) CVlll 800-759-1480 

DELL COMPUTER CORP 56NA 4·5 800·759-6644 

DELL COMPUTER CORP CV,CVI 800-247-2270 

DELL COMPUTERCORP CVll 800-288·3254 

DELL COMPUTERCORP CVlll 800-247-2097 

225·226 DELTA POINT 155 800-446-6955 

DIGITAL STORAGEWORKS 39 800-STORWORK 

128 DISTRIBUTED PROCESSING TECH 200 407-830-5522 

147 DOLCH COMPUTER SYSTEMS 82 800-995-7580 

219 DUNN SYSTEMS 21 6 800-486-DUNN 

E 
215 	 EMATEKGMBH 216 +49 221 529666" 

F 
78 FAIACOM CORPORATION 157 314-445-6833 

105 FIELDWORKS 102 800-588-9144 

129·130 FIRST SOURCE INTL 188·189 714-448-7750 

G 
207 GAGE APPLIED SCIENCES INC 212 514·337-6893 

195·196 GRANITE DIGITAL 213 510-471-6442 

173 GTEK INC 210 800-282-4835 

H 
HEWLETI PACKARD 37 800-637-7740 

ext 1460 

HEWLETI PACKARD 69 800·322-HPPC 
ext 1557 

217·218 HIWAY TECHNOLOGIES 216 800-339-HWAY 

131·132 HORIZONS TECHNOLOGY 201 619-292-8331 

79 HUMMINGBIRD COMMUNICATIONS 115 416-496·2200 

I 
IBM NETWORK CENTRIC 
COMPUTING 15·18 

216 ICC GROUP INC 216 800-270-9420 

IDT INTERNET 172 800-743-4343 

183 INTEGRAND RESEARCH 212 209-651-1203 

208 IOTECH 213 216-439-4091 

100-10 IQ SOFTWARE 22·23 800-458-0386 

Inquiry No. Page No. Phone No. 

J 
JAMECO ELECTRONICS 187 800-831-4242 

K 
184 KILA 211 800·505·67 49 

80·81 KINGSTON TECHNOLOGY 117 714-435-2600 

153·154 KON EXX 100 619-622-1400 

220-221 KUREO TECHNOLOGY INC 216 604-433·7715 

L 
138·139 L A TR AD E 206 800 -433-3726 

197 LIBERTY SYS TEM INC 213 408-983·1 127 

210·211 LI NTEL SECURITY 215 +32 2 425 3722" 

205 LUN AR ENERGY CO 215 800-451-9830 

M 
607-608 MAG INNOVISION 55 800-827·3998 

MCGRAW HILL NRI 40A·B 

146 MEC COMPUTER EXPRESS 192·193 516-435-11 99 

136 MICRO 2000 190-191 800-864·8008 

148·149 MICRO SOLUTIONS COMP PROD 101 800·295-1214 

82·83 MICAOGRAFX 51 800-376-5119 

MICRO-INTERNATIONAL INC 214 800-967-5667 

96 MICRON ELECTRONICS 28·29 208·465-3434 

95 MICRON ELECTRONICS Cll , 1 208-465-3434 

MICROSOFT PRESS INC 11 800-MSPRESS 

MICAOWAY 168 508-746-7341 

110·111 MIAO COMPUTER PRODUCTS AG 7 +49-531-211 3·100 

107·108 MAT 130 603·465-2830 

N 
209 NATIONAL INSTRUMENTS 213 512·794-0100 

181 NEWVOICE 210 703-648-0585 

84 NSTL 179 610-941-9600 

0 
OSBORNE MCGRAW·HILL 34.35 800-822-8158 

p 
228 PC EXPO 122 800-829-3976 

85 PERSOFTINC 121 800-368-5283 

178 PIKA TECHNOLOGIES 210 613-591-1555 

604 PIPELINE USA/PS INET 79 800·799-0676 

86 PKWARE INC 127 414-354-8699 

133 POLYWELL SYSTEMS 198 800-300·7659 

99 POWERSOFT CORPORATION 31 800-395-3525 

156-157 PROXIMA CORPORATION 112 800-447-7694 

Q 
87 	 QNX SOFTWARE SYSTEMS LTD 171 800·265·1 0442 

ext 1024 

202 QUALSTAR CORP 215 800-468-0680 

166·167 QUATECH INC 209 800-553-1170 

http:byte.com
http://www
http:accentsoft.com
http://www
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ADVERnSER CONTA C~INFORMAnON 

Inquiry No. Page No. Phone No. 

R 
140-141 RAIDTEC CORPORATION 208 770-664-6066 

88 RAINBOW TECHNOLOGIES 2-3 800-852-8569 

179-180 RGI 210 800-RCl-8090 
exl 71 

186-187 RECORTEC INC 212 800-729-7654 

174 RHETOREX INC 211 408-370·0881 

134-135 ROSE ELECTRONICS 208 800·333·9343 

s 
102 SAG ELECTRONICS 148 508-682·0055 

214 SCITECH INTERNATIONAL 215 800-622-3345 

89 SEAGATE TECHNOLOGY 147 408·438·811 1 

176-177 SIGMA TECH SOFTWARE 211 818·368-6132 

192 SILICONRAX 212 800·700-8560 

606 SMC/STANDARD 
MICROSYSTEMS CORP 56NA 7 800-SMC-4-YOU 

depl TR33 

229 SOFTBANK/COMDEX 175 

162-163 SOFTWAY AMERICA INC 110 303·670·5345 

182 STARTECH COMPUTER 210 800·265-1844 
PRODUCTS ext 231 

Inquiry No. Page No. 

90 STATSOFT 61 

155 SYMANTEC 93 

T 
175 TALKING TECHNOLOGY INC 211 

201 TERN INC 214 

TEXAS MICROSYSTEMS INC 48A·B 

103-104 TEXAS MICROSYSTEMS INC 49 

74 THE COMPUTER MUSEUM 164 

150 TOSHIBA AMERICA INC 86-87 

190-191 TRANS 2000 212 

151-152 TRAVELING SOFTWARE 107 

114 TREND MICRO DEVICES INC 159 

185 TRI VALLEY TECHNOLOGY INC 212 

91 -92 TRIPP LITE 165 

v 
171 VIDEX INC 209 

93.94 VIEWSONIC 21 

VISIO CORPORATION 56NA 3 

Phone No. 

918·749-1119 

800·450-9760 
9AP 16 

800·934·4884 

916·758·0180 

800-627-8700 

800-627·8700 

415·323·1909 

800-457-7777 

310-908-6814 

800-224-7704 

408-257·1500 

510-447-2030 

312-755-8741 

541-758-0521 

800-888-8583 

800·24-VISIO 
E23 

Inquiry No. Page No. Phone No. 

118-119 VISIONTEK 167 800-360-7185 

164-165 VORTEX 

COMPUTERSYSTEMES GMBH 111 +49·7131-255063"" 

w 
WALKER, RICHER & QUINN 133 206·21 7-7100 

160-161 WIBU 110 800-986-6578 

605 WINBOOK COMPUTER CORP 89 800-468-0366 

WORLDWIDE TECHNOLOGIES 196-197 215-922-0116" 

WORLDWIDE TECHNOLOGIES 203 215·922-6920 

x 
230-231 XI COMPUTER CORP 109 714-498-0858 

z 
200 Z·WORLD ENGINEERING 214 916·757-3737 

• Correspond directly with company. 
" Indicates FAX Number 
Note: Calls lo 900 numbers usually incur an exlra per-minute 
charge in addilion lo any long-dislance charges. BYTE is not 
responsible for charges incurred when calling these numbers. 

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, 102503.3142@compuserve.com 

NEW ENGLAND 
CT, MA, ME, NH, NY, RI , VT, 

SOUTHEAST 
NEW MEDIA/ONLINE PRODUCTS 

NORTH PACIFIC 
AK, Northern CA, HI , ID, MT, OR, Peterborough, NH Office: 

Onlario, Canada, Eastern Canada AL, AR, DC, DE, FL, GA, KY, LA, MD, Silicon Valley, UT, WA, WY, Sales FAX: 603-924-2683 
Merle Model (617) 860-6221 
The McGraw-Hill Companies 

MS, NC, PA, SC, TN, VA, WV 
Neil Helms (404) 843-4892 

Western Canada 
Roy J. Kops (415) 513-6861 

Advertising FAX: 603-924-7507 

24 Hartwell Avenue Paul Franchak (614) 899-4912 Susan Rastellini (415) 513-6951 BUYERS MART 
Lexington, MA 02173 
FAX: (617) 860-6899 

NEW YORK 
NY Meire, NJ 
Michael Feinberg (212) 512-4811 
John Ferraro (212) 512-2555 

The McGraw-Hill Companies 
4170 Ashford-Dunwoody Rd. 
Suite 520 
Atlanta, GA 30319 
FAX: (404) 252-4056 
76363.2405@compuserve.com 

Lisa Farrell (415) 513-6862 
The McGraw-Hill Companies 
1900 O'Farrell Street, Suite 200 
San Mateo, CA 94403 
FAX: (415) 513-6867 
103063.2246@compuserve.com 

Southern U.S. 
Brian Higgins (603) 924-2596 
Northern U.S. 
Joseph Mabe (603) 924-2533 
BYTE 
One Phoenix Mill Lane 
Peterborough, NH 03458 

Jill Pollak (212) 512-3585 CENTRAL U.S. SOUTH PACIFIC BYTE Deck 
The McGraw-Hill Companies 
1221 Avenue of Americas-

IA, IL, IN , KS, Ml , MN , MO, ND, NE, 
OH, SD, WI 

AZ, Southern CA, NM, NV 
Beth Dudas (714) 753-8140 

Brian Higgins (603) 924-2596 
BYTE 

28th Floor Lori Silverstein (614) 899-4908 Emily Ospenson (714) 753-8140 One Phoenix Mill Lane 
New York, NY 10020 Jeanne Beeson (617) 860-6349 The McGraw-Hill Companies Pelerborough, NH 03458 
FAX: (212) 512-2075 
75767.313@compuserve.com 

SOUTHWEST, ROCKY MOUNTAIN 
CO,OK, TX 
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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 
2 

198·199 


169 


742-743 


173 


166·167 


164· 165 


3 

170 


171 


4 


172 


751-752 


121 


173 


153·154 


210·211 


181 


178 


179·180 


174 


134·135 


728·729 


176·1n 


182 


175 


5 

746 


188·189 


193·194 


144-145 


127 


603 


742-743 


183 


184 


95 


96 


84 


133 


186·187 


102 


737 


192 


224 


ADD-IN BOARDS 
CAMELEON TECHNOLOGY INC 

CYCLADES CORPORATION 

FIC 

GTEK INC 

QUATECH INC 

VORTEX COMPUTERSYSTEMES GMBH 

BAR CODING 
COMPUTERWISE 

VIDEX INC 

COMMUNICATIONS/

NETWORKING 


AMERICAN ADVANTECH 

AXIS COMMUNICATIONS 

COMPUTERLANE UNLIMITED 

GTEK INC 

KONEXX 

LINTEL SECURITY 

NEWVOICE 

PIKA TECHNOLOGIES 

RCI 

RHETORE X INC 

ROSE ELECTRONICS 

SEH COMPUTERTECHNIK GMBH 

SIGMA TECH SOFTWARE 

STARTECH COMPUTER PRODUCTS 

TALKING TECHNOLOGY INC 

COMPUTER SYSTEMS 
ACORN COMPUTERS 

APPRO INTERNATIONAL INC 

AXIOM TECHNOLOGY 

COG SYSTEMS 

COMPAQ DESKTOPS 

DATALUX CORPORATION 

DELL COMPUTER CORP 

DELL COMPUTER CORP 

DELL COMPUTER CORP 

DIGITAL STORAGEWORKS 

FIC 

HEWLETI PACKARD 

INTEGRAND RESEARCH 

KILA 

MICRON ELECTRONICS 

MICRON ELECTRONICS 

NSTL 

POL YWELL SYSTEMS 

RECORTEC INC 

SAG ELECTRONICS 

SILICON VALLEY SOLUTIONS 

SI LICONRAX 

B Y T E M A Y \996 

214 


209 


4015 2 


210 


209 


111 


209 


209 


209 


18 


202 


210 


100 

215 


210 

210 


210 


211 


208 


401S 26 


211 


210 


211 


75 


211 


211 


201 


8·9 


194 


56NA 4-5 


CV,CVI 


CVll,CVlll 


39 


401S 2 


69 


212 


211 


Cll, 1 


28·29 


179 


198 


212 


148 


4015 9 


212 
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Inquiry No. Page No. 


TEXAS MICROSYSTEMS INC 48A·B 


103-104 TEXAS MICROSYSTEMS INC 49 


190·191 TR ANS 2000 212 


185 TRI VALLEY TECHNOLOGY INC 212 


230·231 XI COMPUTERCORP 109 


6 DATA ACQUISITION 
206 AMERICAN ADVANTECH 213 


193-194 AX IOM TECHNOLOGY 211 

207 GAGE APPLIED SCIENCES INC 212 


173 GTEK INC 210 


208 10 TECH 213 


710 NATIONAL INSTRUMENTS 401S 24 


209 NATIONAL INSTRUMENTS 213 


166-167 QUATECH INC 209 


53 DIAGNOSTIC EQUIPMENT 
137 ALLMICRO 207 


136 MICRO 2000 190·191 


7 DISK & OPTICAL DRIVES 
106 ARTECON 118 


142·143 ASHTEK INC 217 


195·196 GRANITE DIGITAL 
 213 

80·81 KINGSTON TECHNOLOGY 
 117 

197 LIBERTY SYSTEM INC 
 213 

148·149 MICRO SOLUTIONS COMP PROD 
 101 

89 SEAGATE TECHNOLOGY 
 147 


11 KEYBOARDS 
127 DATALUX CORPORATION 194 


12 LAN HARDWARE 
212·213 AE HOME CORPORATION 214 


72-73 COMPEX INC 58 


701-702 CYBEX CORPORATION CVI 


125-126 CYBEX CORPORATION 195 


123·124 CYBEX CORPORATION 199 


129-130 FIRST SOURCE INT'L 188-189 


102 SAG ELECTRONICS 148 


728·729 SEH COMPUTERTECHNIK GMBH 4015 26 


737 SILICON VALLEYSOLUTIONS 40IS 9 


164-165 VORTEX COMPUTERSYSTEMES GMBH 111 


13 LAPTOPS & NOTEBOOKS 
COMPAQ PORTABLES 99 


121 COMPUTERLANE UNLIMITED 202 


147 DOLCHCOMPUTER SYSTEMS 82 

742·743 FIC 4015 2 


105 FI ELDWORKS 102 


730-731 INFOCUS 15 


MICRO-INTERNATIONAL INC 214 

738·739 MITAC 401S 21 


737 SILICON VALLEY SOLUTIONS 401S 9 


150 TOSHIBA AMERICA INC 86·87 


151-152 TRAVELING SOFTWARE 107 


605 WINBOOK COMPUTER CORPORATION 89 


Category No. 

Inquiry No. Page No. 


14 MAIL ORDER 
144-145 COG SYSTEMS 201 


120 COMPUTER DISCOUNT WAREHOUSE 184·185 


JAMECO ELECTRONICS 187 


146 MEC COMPUTER EXPRESS 192-193 


WORLDWIDE TECHNOLOGIES 196·197 


WORLDWI DE TECHNOLOGIES 203 


15 MEMORY/CHIPS/UPGRADES 
198-199 CAMELEON TECHNOLOGY INC 214 


129·130 FIRST SOURCE INT'L 188·189 

JAMECO ELECTRONICS 187 


138·139 LA TRADE 206 


118-119 VISION TEK 167 


WORLDWIDE TECHNOLOGIES 196-197 


WORLDWIDE TECHNOLOGIES 203 


16 MISCELLANEOUS HARDWARE 
212·213 AE HOME CORPORATION 214 


222·223 CALIFORNIA PC PRODUCTS INC 154 


144-145 COG SYSTEMS 201 


17 MODEMS & MULTIPLEXORS 
740-741 ATRIE 401S 14 


735-736 DBTEL 89 

153-154 KONEXX 100 


110·111 MIRO COMPUTER PRODUCTS AG 


747-748 T-BOX GMBH 79 


18 MONITORS & TERMINALS 
717-718 DAEWOO 39 


127 DATALUX CORPORATION 194 


744-745 KUO FENG CORPORATION 401S 11 


607·608 MAG INNOVISION 55 


713 PHILIPS MONITORS CV 


749·750 PRINCETON GRAPHIC SYSTEMS 55 


93-94 VIEWSONIC 21 


19 MULTIMEDIA/CD-ROM 
735·736 DBTEL 89 

730·731 INFOCUS 
 15 

107-108 MAT 130 

156-157 PROXIMA CORPORATION 112 


20 PRINTERS/PLOTTERS 
121 COMPUTERLANE UNLIMITED 202 


HEWLETI PACKARD 37 

732-733 KYOCERA 401519 

146 MEC COMPUTER EXPRESS 192·193 


21 PROGRAMMABLE HARDWARE 
63·64 ALADDIN SOFTWARE SECURITY INC 156 

705-706 FAST SECURITY AG 40IS 7 

201 TERN INC 214 

160·161 WIBU 
 110 

200 Z-WORLD ENGINEERING 214 




BYTE 
lntorma 

FAST: _.,. 

INQUIRE BY MAIL 
Enter your name and 
address at right. 
Then circle the 
inquiry numbers that 
correspond to those 
on the advertisement 
or BYTE article, and 
mail this postage
paid card. 

Firs t Last 

My company profile is best described as: (check one) 
I D Corporaleend user 
2 D Compuler/communicalions manufacturer 
3 D Reseller/dislributor/OEMnnlegrator/consullant 
4 D Other (please describe): _ _______ 

B. My job function is best described as: (check one) 
5 D Company Management 
6 0 IS/M IS/IT Management 
7 D Systems Engineering/Integration 
6 D Departmental Management (non·IS/MIS) 
9 D Technical Services Support 
10 D Other(pleasedescribe): _______ _ 

19 OMobileComputing 
20 D Application development 
21 D ClienVServer 
22 DlnterncVon·line 
23 D Video Conferencing 
24 OMultimedia 
25 D PC Telephony 

E. Do you influence the purchase of the 
following prod uctsor servicesforyour 
organization?lcheckallthatapply) 

Zi 

C. My responsibilities require that I be involved l'lith the lollol'l ing 
operating system environmen ts: (check all that apply) 

ti D DOS 
t2 D OS/2 
13 D Mac/OS 
14 D UNIX (any, including Solaris) 
15 D Windol'ls 
16 0 Windol'ls/NT 
17 D NelWare 
16 D Other(pleasedescribe): _________ 

26 OCompulers/peripherals 
27 D Software applications 
28 D Remote/wireless communications 
29 O LAN hardware or software 
30 O lnternetworkinghardware, 

software.or services 

May 1996 

I 91 96 99 IFASTER: Valid until July 31 , 1996 

INQUIRE BY FAX 
Enter the Advertiser Inquiry Numbers 

information as 1234567 8 9 10 11 12 13 14 15 16 17 596 597 598 599 600 601 602 603 604 605 606 607 608 609 610 611 612 
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 613 614 615 616 617 618 619 620 62 1 622 623 624 625 626 627 628 629described above, 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645 646 
52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 66 647 648 649 650 651 652 653 654 655 656 657 658 659 660 661 662 663then fax this 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 ~~•EBEmmmmmmmmmmB 
86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 681 682 683 684 685 686 687 688 689 690 691 692 693 694 695 696 697 card to: 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 ~~~~mE™EBE~-~~-m~ 

120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 865 866 867 868 869 870 871 872 873 874 875 876 877 878 879 880 881 
137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 882 883 884 885 886 887 888 889 890 891 892 893 894 895 896 897 898 
154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 899 900 901 902 903 904 905 906 907 908 909 910 91 1 912 913 914 915 
171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 

800·571·7730 
916 917 918 919 920 921 922 923 924 925 926 927 928 929 930 931 932 

188 189 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204 m~emmmm~w~~~m•m~~ 
205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 950 951 952 953 954 955 956 957 958 959 960 961 962 963 964 965 966 

. 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 967 968 969 970 971 972 973 974 975 
239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 
256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 Editorial Inquiry Numbers 
273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 FASTEST: 
290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 mmmm~~•m•m•E•~~~~ 
307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 993 994 995 996 997 998 999 1000 1001 1002 10031004 10051006 1007 10081009 

10101 011 1012 1013 1014 10151016 1017 1018 1019 10201021 10221023 1024 10251026 
341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 
324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340INQUIRE ON 

10271028 10291030 1031 1032 1033 1034 1035 1036 1037 lO:JB 10391040 10411042 1043 
358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 1044 1045 1046 1047 1048 10491050 1051 1052 1053 105410:·5 10551057 1058 1os91060THE INTERNET 375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391 1061 1062 1063 1064 1065 1066 1067 1068 1069 1010 1011 1012 10731074 1075 10161on 
392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 10781079 1080 1081 1082 10831084 1085 1086 1087 10881089 1090 1091 1092 1093 1094Access BYTE's 409 410 411 412 413 414 415 416 417 418 419 420 42 1 422 423 424 425 10951096 1097 1098 109911001101 11021103 1104 11051106 11071 108110911101111 
426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 11 121113 11141115 111611171118 11191120 1121 11221123 11241125 112611271128home page at: 443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 11291130 11311132 113311341135 11361 137 1138 1139 1140 11411142 114311441145 
460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 11461147 11 4611491 15011511152 11 531154 1155 11561157 11581159116011611 162 
477 478 479 480 48 1 482 483 484 485 486 487 488 489 490 491 492 493 11 53 1164 11551166 115111 681 159 mo 1111 1112 1113 11 74 11151176 1m 11101119www.byte.com 494 495 496 497 498 499 500 501 502 503 504 505 506 507 508 509 510 11801181 1182 1183 1184 1185 11 86 1187 1188 11 89 1190 1191 11921 193 11 94 11951196 
511 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 11971198 11991200 120112021203 1204 1205 1206 12071208 12091210 1211 12121213and click on Free 528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 544 1214 1215 12161217 121812191220 1221 1222 1223 1224 1225 12261227 1228 12291230 
545 546 547 548 549 550 551 552 553 554 555 556 557 558 559 560 561 12311232 12331 234 123512361237 1238 1239 1240 12411242 12431244 124512461247Product Information. 562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 12481249 1250 1251 125212531254 1255 1256 1257 12581259 1260 1261 1262 1263 1264 
579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 12651266 12671268 126912701271 1272 1273 1274 1275 1276 12771278 1279 12801261Follow the 

Product Category Graphics Tablets/Mice/ Tape Drives 23 On·Line Services 38instructions on-line. 
Pen Input 10 UPS/Power Management 24 Operaling Systems 39Information 

Keyboards 11 Voice Technology 55 OS/2 54 
To receive information for an LAN Hardware 12 Programming Languages/

Softwareentire category, circle the appropriate Laptops & Notebooks 13 Tools 40
Business 25number in box above. Mail Order 14 Security 41 
CAD/CAM 26Memory/Chips/Upgrades 15 Shareware 42 

Hardware Communications/Networking 27Miscellaneous Hardware 16 Soltware Duplication 43
Accessories/Supplies Data Acquisilion 28Modems/Multiplexors 17 Spreadsheets 44
Add-in Boards Database 29Monitors &Terminals 18 UNIX 45
Bar Coding Educational 30Multimedia/CD-ROM 19 Utilities 46
Communications/Networking 4 Engineering/Scientific 31PC MC IA 57 Windows 47
Computer Systems 5 Entertainment 32Prinlers/Plolters 20 Word Processing 48
Data Acquisition 6 Graphics 33Programmable Hardware 21
Diagnoslic Equipment 53 Macintosh 34 GeneralRAID Drive Arrays 56
Disks & Optical Drives Mail Order 35 Books/Publications 49SCSI/Peripheral lnlertaces 59
Diskeltes/Duplicators Mathematical/Statistical 36 Recru itment 50Scanners/OCR/Digitizers 22
Fax Boards/Machines Miscellaneous Soltware 37 Miscellaneous 51Securily 52 

http:www.byte.com
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FAST: 
INQUIRE BY MAIL 
On the opposite 
side, enter your 
name and address. 
Then circle the 
inquiry numbers that 
correspond to those 
on the advertisement 
or BYTE article, and 
mail this postage
paid card. 

FASTER: 

INQUIRE BY FAX 
Enter the 
information as 
described above, 
then fax this 
card to:

aoo-s11.nao 


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. 

ll~'J 11 
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INDEX TO ADVERTISED PRODUCTS 

Category No. 

Inquiry No. Page No. 


56 
212-213 

128 

140-141 

102 

164-165 

22 
753-754 

52 
61-62 

63-64 

705-706 

210-211 

205 

88 

160·161 

23 
202 

24 
203·204 

65 

66·67 

68·69 

70·71 

727 

205 

711-712 

91-92 

25 
159 

82·83 

156-157 

26 

230-231 

21 

725-726 

601-602 

72·73 

129-130 

85 

606 

155 

747-748 

151-152 

29 
170 

RAID DRIVE ARRAYS 
AE HOME CORPORATION 214 

DISTRIBUTED PROCESSING TECH 200 

RAIDTECCORPORATION 208 

SAG ELECTRONICS 148 

VORTEX COMPUTERSYSTEMES GMBH 111 

SCANNERS/OCR/DIGITIZERS 
RECOGNITA 

SECURITY 
ALADDIN SOFTWARE SECURITY- INC 

ALADDIN SOFTWARE SECURITY INC 

FAST SECURITY AG 

LINTEL SECURITY 

LUNAR ENERGY CO 

RAINBOW TECHNOLOGIES 

WIBU 

TAPE DRIVES 
OUALSTAR CORP 

99 

47 

156 

401S 7 

215 

215 

2-3 

110 

215 

UPS/POWER MANAGEMENT 
ACI 

AMERICAN POWER CONVERSION 

AMERICAN POWER CONVERSION 

BEST POWER TECHNOLOGY 

BEST POWER TECHNOLOGY 

BEST POWER TECHNOLOGY 

FISKARS POWERS SYSTEMS 

LUNAR ENERGY CO 

MINUTEMAN 

TRIPP LITE 

SOFTWARE 

BUSINESS 
CARDIFF SOFTWARE 

MICROGRAFX 

PROXIMA CORPORATION 

CAD/CAM 
AUTODESK 

XI COMPUTER CORP 

COMMUNICATIONS/

NETWORKING 


ACCENT SOFTWARE INTERNATIONAL 

ACCENT WORLDWIDE INC 

COMPEX INC 

FIRST SOURCE INT'L 

IBM NETWORK CENTRIC COMPUTING 

PERSOFT INC 

215 

32A-B 

32-33 

63 

67 

73 

401S 12 

215 

401S 18 

165 

108 

51 

112 

215 

109 

401S 4 

75 

58 

188-189 

15-18 

121 

SMC/STANDARD MICROSYSTEMS CORP 56NA 7 

SYMANTEC 93 

T·BOX GMBH 79 

TRAVELING SOFTWARE 107 

WALKER , RICHER & QUINN 133 

DATABASE 
COMPUTERWISE 209 

Category No. 
Inquiry No. 

219 

723-724 

719-720 

100-101 

30 
112-113 

708·709 

31 
708-709 

716 

214 

33 
75 

76 

215 

131-132 

82-83 

156-157 

35 
120 

122 

707 

36 
90 

31 
216 

38 

450 

217-218 

604 

747-748 

39 
87 

40 

225-226 

219 

215 

78 

707 

79 

719·720 

100·101 

708-709 

716 


99 


DUNN SYSTEMS 

HYPERSYSTEMS 

INNOVATIVE SOFTWARE 

IQ SOFTWARE 

EDUCATIONAL 
AMT LEARNING SOLUTIONS 

LOGIC PROGRAMMING ASSOCIATES 

ENGINEERING/SCIENTIFIC 
LOGIC PROGRAMMING ASSOCIATES 

ON TIME MARKETING 

SCITECH INTERNATIONAL 

GRAPHICS 
COREL INTERNET GRAPHICS 

COREL WORD PERFECT 

EMATEK GMBH 

HORIZONS TECHNOLOGY 

MICROGRAFX 

PROXIMA CORPORATION 

MAIL ORDER 
COMPUTER DISCOUNT WAREHOUSE 

COMPUTER QUICK 

GREY MATIER LTD 

Page No. 

216 

401S 27 

401S 28 

22-23 

166 

401S 27 

401S 27 

401S 26 

215 

24 

12-13 

216 

201 

51 

112 

184-185 

205 

401S 15 

Category No. 

Inquiry No. Page No. 


714-715 

41 
61-62 

63-64 

219 

703-704 

705-706 

88 

114 

160-161 

45 

79 

162-163 

46 
137 

136 

86 

151-152 

41 

707 

220-221 

605 

48 

601-602 

RAIMA CORP 

WALKER, RICHER & QUINN 

SECURITY 
ALADDIN SOFTWARE SECURITY INC 

ALADDIN SOFTWARE SECURITY INC 

DUNN SYSTEMS 

EUTRON 

FAST SECURITY AG 

IBM NETWORK CENTRIC COMPUTING 

RAINBOW TECHNOLOGIES 

TREND MICRO DEVICES INC 

WIBU 

UNIX 
COPIA INTERNATIONAL LTD 

HUMMINGBIRD COMMUNICATIONS 

SOFTWAY AMERICA INC 

WALKER, RICHER & QUINN 

UTILITIES 
ALLMICRO 

MICRO 2000 

PKWARE INC 

TRAVELING SOFTWARE 

WINDOWS 
COPIA INTERNATIONAL LTD 

GREY MATIER LTD 

KUREO TECHNOLOGY INC 

VISIO CORPORATION 

WINBOOK COMPUTER CORPORATION 

WORD PROCESSING/DTP 
ACCENT SOFTWARE INTERNATIONAL 


ACCENT WORLDWIDE INC 


GENERAL 

49 

109 

51 

227 

228 

229 

74 

BOOKS/PUBLICATIONS 
AVIATION WEEK 

BYTE ON CD ROM 

COMPUTER BOOK CLUB 

COMPUTING MCGRAW-HILL 

DATA COMMUNICATIONS 

MCGRAW HILL NRI 

MICROSOFT PRESS INC 

OSBORNE MCGRAW-HILL 

MISCELLANEOUS 
BYTE BACK ISSUES 

BYTE FIELD SALES 

BYTE REPRINTS 

BYTE SINGLE COPY SALES 

BYTE SUB MESSAGE 

BYTE SUB MESSAGE 

BYTE WEB SITE 

CETDCICETRA 

PC EXPO 

SOFTBANK/COMDEX 

THE COM PUTER MUSEUM 

M AY 1996 BYTE 

401S 10 

133 

47 

156 

216 

40IS 16 

40IS 7 

15-18 

2-3 

159 

110 

166 

115 

110 

133 

207 

190-191 

127 

107 

166 

40IS 15 

216 

56NA 3 

89 

124 

75 

MATHEMATICAL/STATISTICAL 
STATSOFT 61 
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BIR: Vour [oach 

to the Internet~ 


Give BIX a try with our new 5 for Free Offer! Join BIX 

today and get 5 hours of evening and weekend access for free! 

.5 
provided during registration . Using any communications 

program, dial 1-800-695-4882 . At the " logon" prompt enter bix. 

Then at the "name?" prompt enter bix.byte39. If you have any 

questions, ca ll us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 

Send Internet mail to info@bi x.com. W indows users can order BIXnav, our graphical 

interface for BI X, for easy point and click access. Details are availab le 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 when 

you subscribe to BIX! You'll also 

get expert assistance from BIX 

moderators who can help you find 

your way around the Internet. 

These experts can guide you through 

the many services and features 

available, and help you find the 

information you're looking for. 

Anytime you need help, just join our 

special 'internet' conference and get 

fast answers to your questions. 

As you become more familiar with the 

Internet, you' ll be able to download 

files from all over the world using FTP, 

connect to other sites and services 

through telnet, read and reply to 

Usenet Newsgroups, access utilities 

like finger and w hois, and much morel 

BIX and the Internet together provide 

the largest and most effective technical 

resource for computing professionals . 

And with over 600 local access 

numbers in the U.S., plus telnet access 

via the Internet, BIX makes it easy to 

connect. Try BIX today through our 

special 5 for Free offer - and become 

part of the top technical team! 

EIX 
If you caH hack itUnder the 5 for Free plan. daytime rates ($9/t1r .) apply for access during prime time hours. The 5 for Free o!fer is val id for first-time members only. 

Circle 450 on Inquiry Card. 

mailto:info@bix.com
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Wake-Up Call 

When it comes to digital 

telecommunications 

technology7 the U.S. should 

listen to Europe 

E 
urope got it right with digital cellular com
municati ons. GSM, the Global System for 
Mobil e Communicati ons , is the de facto 
worldwide standard-except in the U.S. 

The U.S. telecommunications industry got it wrong. 
AT&T brought out analog cellular in 1980. Advanced 
Mobile Phone Service (AMPS) quickly became a stan
dard, but not in Europe. Europe ended up with an analog 
cellular mess, with diffe rent countries going off in di f
ferent di rect ions (except fo r those in Scandinavia). 

But when it came time to talk di gital, the Europeans 
thrashed out a far-s ighted standard : GSM. GSM ·is opti
mized for mobile data and is scalable to 64 Kbps. Cable 
a GSM phone up to a notebook PC or personal digita l 
ass istant (PDA), and you get great E-mail , fax ing, and 
on-li ne access to the Internet. You can even hook a Nokia 
phone to a Hewlett-Packard palmtop. 

The U.S. industry came up with D-AMPS (the D stands 
for digital), but performance was poor. Like GSM, it used 
time divis ion multiple access (TOMA) technology , but 
it increased capac ity by onl y a factor of 3. In the early 
1990s, Qualcomm came up with code di vision multiple 
access (CDMA), which promised much-higher capacities. 

Ironi ca ll y, what CDMA reall y brought to the table 
was FUD. And that left the field wide open to GSM. So, 
while the gripping TOMA-versus-CDMA debate went on 
inside the U.S. telecommunications industry (and it hasn't 
stopped yet), the rest of the worl d was implementing 
GSM , in vesting over $50 billion in the infrastructure. 

GSM is up and running on 120 li ve networks in 70 
countries. Every month, 750,000 new subscribers sign 
up. Roaming agreements let you use your phone for voice 
and data communicati ons in diffe rent countries: Calls 
are charged to your regul ar account back home. 

GSM has reached cri tical mass. There is no point in try
ing to trash the technology. GSM will continue to im
prove; rates will go up, and tariffs will come clown. More 
and more countiies are voting with their feet every month, 
and GSM-ready phones have already become a consumer 
commodity. Now's the time for fi ne-tuning and improve
ments: higher data rates, data compression, bandwidth 
on demand, packet data, and all ki nds offuture goodies. 

Hope fo r the U.S. consumer comes fro m the deploy
ment of the new wireless Personal Communication Ser
vices (PCS). PCS networks will come in different fl a
vors . PCS 1900 is the one based on GSM technology. 
The fi gure 1900 in the name indicates the frequency in 
megahertz; the di scerning reader may know that GSM 
operates at 900 MHz. However, thi s isn' t a major issue 
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since it' s fa irly easy to make a dual-mode phone. So, in 
principle, anyone who owns a PCS device will be able to 
use it in the res l of the world. And vice versa for GSM. 

But what is an issue in the U.S . is the fac t that there 
isn't going to be ubiquitous access to digital cellular net
works. It's going to be PCS 1900 in some areas, CDMA 
(eventually) in others, and TDMA (D-AMPS) elsewhere. 
Thus, the U.S. isn' tjust going to be out of sync with the 
res t of the world ; it' s going to be out of sync with itself. 

The only way around this problem is to make dual
mode phones for use within, not outside, the U.S. And the 
only way to get true ubiquitous coverage is to integrate 
analog and digital technology, which is a real kludge and 
pure Kafka. You can always rent a phone when you trav
el. And in the future you' ll probably be able to remove the 
smart identity card and use it in the rented phone. 

GSM does the modulation on the network, not on the 
PC Card you use for telecommunications with your note
book or PDA. Regular communications software sees a 
data card as a modem, but the functionality is different. 
Data stays digital until it reaches the network switch. It's 
modulated if the call is to go over the regular public net
work, but it stays digital if you ring an ISDN number. 

This means that you have an end-to-end digital link. 
Setup times are a few seconds, versus the current mo
dem-handshaki ng nonsense that takes 30 to 40 seconds 
(high overhead if you want to send a few E-mai l mes
sages). And now you can use V.42bis data compression 
over GSM's air intetface, so what was 9.6 Kbps shoots up 
to 30 to 40 Kbps.When multiple-time-slot services come 
into operation in a couple of years, these transmission 
rates will be in the hundreds of kilobits per second, so mo
bile multimedia will be both feas ible and affordable. 

European technology is looking very cool right now on 
the digital communications front. Forgive me if I gloat.• 

Bob Emmerson. writes frequently about telephony issues for 
BYTE 's international edition. He lives in the Netherlands. 
You can reach him at 73252. I 364@compuserve.com. 

mailto:364@compuserve.com
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Recently, Stephen Taylor of North Carolina 
accidentally backed his car over his Dell Latitude 
XPi notebook. Don't ask. These things happen. 

But as amazingDesigned for 

as it may seem,::::=•:a
-:::=1.................. his Dell Latitude 

.........jll " 
 notebook bootedMicrosoft0 

Windows0 95 up immediately 

and sustained only minor damage. Which all 
leads to the moral of this incredible story: if 
you really want a notebook that can stand 
up to the daily rigors of the real world, get a 
Dell Latitude. 

Because not only are Dell Latitude notebooks 
powerful and affordable. They also seem to be 
virtually indestructible. 

800-288-3254 
In Canada~ ca ll 800-839-0148 

Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 

Sun 12pm-5pm CT• http://wwwdell.com/ 

I Keycode #011 os 1 

http:http://wwwdell.com


DELL DIMENSION XPS Pro200 
200MHz PENTIUM"' PRO PROCESSOR 

• Mini Tower Model 

• 64MBramRIGHT'M Memory 
(128MB Max RAM) 

• 256KB Interna l L2 Cache 

• 2.1GB Hard Drive 110 5msl 
• 17LS Monitor (157" v i.s.) 

• 9FX Motion Graphics Acce lerator with 
2MB VRAM (128-bit 4MB VRAM Max) 

• BX Mu lti-sess ion EIDE CD-ROM Drive 

• MS Office Professional with 
Bookshelf for Windows 95 (NF.II 

• Microsoft Windows NT"" with 1Year 
Windows NT Support/MS Mouse 

*Upgrade to the Imagine 128-bit 
Graphics Accelerator with 4MB VRAM 
for only $330 more. 

$5299 
Business Leaseo: $191/Mo. 
Order Code #500227 

DELL DIMENSION XPS P133c 
133MHz PENTIUM PROCESSOR 

• Mini Tower Model 
• 1BMB EDD Memory (128MB Max RAM) 

• 512KB Pipeline Burst Cache 

• 2GB Hard Drive llOmsl (25GB Max) 
• 17LS Monitor (15.7" v. i.s.) 

• 9FX Motion Graphics Acce lerator with 
2MB VRAM (128-bit 4MB VRAM Max) 

• BX Multi-session EIDE CD-ROM Drive 

• MS Offi ce Professional with 

Bookshelf for Windows 95 


• AWE32 Wave Table Sound Card 

• Altec Lansing ACS-31 Speakers 

• Microsoft Windows 95/30 Days 

Free Support/MS Mouse 


. ' . ' ! ! ~Il - .- . IL.E....:J 
Business Lease: $111/Mo. ~ 

Order Code #500223 CHOICE _ 


DELL DIMENSION XPS Pro150 
150MHzPENTIUM PRO PROCESSOR 

• Mini Tower Model 

• 16MB Memory (128MB Max RAM) 
• 256KB Internal L2 Cache 

• 2GB Hard Drive l105msl 
• 15LS Monitor 113.7" v.i.s.) 

• 9FX Motion Graphics Accelerator with 
2MB VRAM (128-bit 4MB VRAM Max) 

• BX Mu lti-session EIDE CD-ROM Drive 

• MS Off ice Professional with 
Bookshelf for Windows 95 

• Microso ft Windows 95/30 Days 
Free Support/MS Mouse 

*Upgrade to a 7 ?LS (757" v.i.s.) monitor 
for only $300 more. 

Business Lease: $107 /Mo. 
Order Code #500226 

DELL DIMENSION XPS P133c 
133MHzPENTIUM PROCESSOR 

• Mini Tower Model 
• 1BMB EDD Memory (128MB Max RAM) 

• 25BKB Pipeline Burst Cache 
• 1.BGB Hard Drive l10msl (2GB Max) 

• 15LS Monitor 113.7" v i.s.) 

• B4-bit PCI 2MB DRAM Video 
(128-bit 4MB VRAM Max) 

• BX Multi-session EIDE CD-ROM Drive 

• MS Office Professiona l with 
Bookshelf for Windows 95 

• Microsoft Windows 95/30 Days 
Free Support/MS Mouse 

*Add a 7.6G8/3.2GB Travan EIDE tape 
backup for only $249 more. 

Business Lease: $81/Mo. 

Order Code #500222 CH CE 


DELL DIMENSION XPS P166c 
166MHz PENTIUM PROCESSOR 

• Mini Tower Model 

• 16MB EDD Memory (128MB Max RAM) 

• 512KB Pipe line Burst Cache 

• 2GB Hard Drive l10.5ms] 
• 17LS Monitor (15.7" v.i s.) 

• 9FX Motion Graphics Acce lerator with 
2MB VRAM (128-bit 4MB VRAM Max) 

• BX Multi -sess ion EIDE CD-ROM Drive 

• MS Office Profess ional with 
Bookshelf for Windows 95 

• AWE32 Wave Table Sound Card 

• Altec Lansing ACS -31Speakers 

• Microso ft Windows 95/30 Days 
Free Support/MS Mouse 

*	 Add the HP LaserJet SL for only 
S479 more. 

$3299 
Business Lease: $122/Mo. 
Order Code #500225 

DELL DIMENSION P100t 
100MHz PENTIUM PROCES SOR 

• Desktop Model 

• IBMB EDD Memory (1 28MB Max RAM) 
• 256KB Cache 

• 1.BGB Hard Drive l10ms] (2GBMax) 
• 15LS Monitor (13.7" v. i.s.) 

• 64-bit PCI 1 MB DRAM Video 
(2MB DRAM Max) 

• 4X Multi -sess ion EIDE CD-ROM Drive 

• Microsoft Windows 95/30 Days 
Free Support 

* Adda3Com Etherlink Ill Network 
Interface Card for only $79 more. 

$1879 

Business Lease: $70/Mo. 
Order Code #500221 

*SYSTEMS FEATUREO ARE JUST A SAMPLING OF THE THOUSANOS OF POPULAR CONFIGURATIONS AVAILABLE. 

PC Week, January 8. 1996 article reprint ed with permission of PC Week and the PC Magazine, January 23. 1996 article 1eprinted with permission of PC Magazine. ©Ziff-Davis Publishing Corporation. 
iPricing is not discountable. tFor acomplete copyof our Guaranteesor Limited Warranties. please write Dell USAL.P .. 2214 W. Braker Lane. Building 3. Austin. TX 78758. Osusiness !easing arranged by 
Leasing Group, Inc. * Prices and specifications valid in the U.S. only and subject to change without notice. The Inte l Inside logo and Pentiumare registered trademarks and 1ntelDX4 is atrademark of Intel 
Corporation. MS. Microsoft. Windows and the Windows logoare registered trademarks and Windows NT is atrademark of Microsoft Corporation. XJACK is a registered trademark of US Robotics Mobile 
CommunicationsCorporation. © 1996 Dell Computer Cmporation.All rights reserved. 

DELL DIMENSION XPS P166 
166MHz PENTIUM PR OCE SSOR 

• Mini Tower Model 

• 16MB EDDMemory (128MB M< 
• 256KB Pipeline Burst Cache 

• 1.6GB Hard Drive l10ms] (2GB ~ 

• 15TX Trinitron Monitor (13.7" v.i 
• 64-bit PCI 2MB DRAM Video 

(128-b it 4MB VRAM Max) 

• BX Multi-sess ion EIDE CD-ROM 

• MS Office Professiona l with 
Bookshel f fo r Windows 95 

• Microsoft Windows 95/30 Dai 
Free Support/MS Mouse 

* Upgrade to 32MB of EDD MelT 
for only $550 more. 

PICTURED SYSTEM 

$2579 
Business Lease: $95/Mo. 
Order Code #500224 

DELL DIMENSION P100t 
1OOMHz PENTIUM PR OCESSOR 

• Desktop Model 

• 8MB EDD Memory(128MB Max f 
• 25BKB Cache 

• 850MB Hard Drive l12ms] (1BG 
• 14XE Monitor (13.19" vi.s.) 

• B4-bit PCI 1MB DRAM Video 

(2MB DRAM Max) 


• 4X Multi-sess ion EIDE CD-RO~ 

• Microsoft Windows 95/30 031 
Free Support 

* Upgrade to 76MB of EDD Merr 
for only $225 more. 

Business Lease: $55/Mo. 
Order Code #500220 

Designed::·--•j:-===il!il!.. ,,,,,,
:-....:::=I,,,,, 
Microso 
Windows"! 
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DELL LATITUDE XPi P120ST 
120MHzPENTIUM PROCESSOR 

• 10.4" SVGA Active MatrixColor Display 
• 8MB RAM (24MB Max RAM) 

• 256KB L2 Cache 
• 540MB Removable Hard Drive 

(12GB Max) 

• Smart Lith ium Ion Battery with 
Advanced Power Management 

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

• 2Type 11/1 Type Ill PCM CIA Slots 

• 6.2 Pounds 

• Extendable 1 Year Warranty 

* Upgrade to a 12GB hard drive 
for only $400 more. 

Business Lea se: $130/Mo. 
Order Code #800038 

DELL LATITUDE XPi P120D 
120MHzPENTIUM PROCESSOR 

• 10.4" Dual Scan Color Display 

• 8MB RAM l40MB Max RAM) 

• 256KB LZ Cache 
• 540MB Removable Hard Drive 

(1 ZGB Max) 

• Smart Li thium Ion Battery with 
Advanced Power Management 

• 32-bitLocal-busVideo, lMBVideo RAM 

• 2Type 11/1 Type Ill PCMCIA Slots 

• 6.2 Pounds 

• Extendable 1Year Warranty 

*Add a288 XJACK/Cabled Modem 
for only $259 more. 

Business Lease: $96/Mo. 
Order Code #800036 

DELL LATITUDE LX 4100T 
lOOMHzINTELDX4™ PROCESSOR 

• 10.4" Active Matrix Color Disp lay 

• 8MB RAM (24MB Max RAM) 

• 128KB LZ Cache 
• 420MB Upgradeable Hard Drive 

(810MB Max) 

• $99 More for 2nd NiMHBattery 
(Slides into fioppy drive to 
achieve extended battery life) 

• 32-bitLoca l-busVideo, lMBVideoRAM 

• 2Type11/1 Type 111 PCMCIA Slots 

• 6.2 Pounds 

• Extendable 1 Year Warranty 

*Upgrade to 12MB of RAM 
for only $99 more. 

Business Lease: $74/Mo. 
Order Code #800033 

DELL LATITUDE XPi P75D 
75MHz PENTIUM PROCESSOR 

• 10.4" Dual ScanColor Displ ay 

• 8MB RAM (40MB Max RAM) 

• 256KB L2 Cache 
• 540MB Removable Hard Drive 

(12GB Max) 

• 14.4 XJACK Modem 

• Smart Lithium Ion Battery with 
Advanced Power Management 

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

• 2Type11/1 Type 111 PCMCIA Slots 

• 6.2 Pounds 

• Extendable 1 Year Warranty' 
PICTURED IN COLUMN AT LEFT 

Business Lease: $81/Mo. 
Order Code #800044 

Dell's fea tured computer art ist is Mick Wiggins. 

If you're impressed by Windows 95, you 
shou ld see it running on the De ll Dimension XPS 
P133c and the Dell Dimension P100t These De ll® 
systems were just judg ed the best for running 
Windows 95 by PC Magazine. 

The experts reviewed 83 different desktops
both high-end (120 and 133MHz) and mid-range 
(90 and 100MHz)-and the Dell systems swept 

both categories. In fact. they praised the Del l 
desktops, calling them "shining examples of 
what this award is all about'.' 

The way these systems run Windows 95 is 

impressive. But the way these systems are 
priced is even more so. 

To order, give us a call today. 

DIRECT NEWS ON THE INTERNET 
For free updates on Dell's product offerings, pricing 
and other news electronically, send an email message 
to "DirectNews-request@dell.com:· 
Please use the word "subscribe" as the body of 
your message. 

800-247-2270 
In Canada~ ca ll 800-839-0148 
Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 

Sun 12pm-5pm CT• http://www.dell.com/ 

I Keycode #01106 I 

http:http://www.dell.com
mailto:DirectNews-request@dell.com


800-247-2097 
In Canada~ ca ll 800-839-0148 

Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 

Sun 12pm-5pm CT• http://www.dell .com/ 

J Keycode #01104 / 

http:http://www.dell.com

	Front cover
	Contents
	Cover Story
	WHICH SIDE ARE YOU  ON?

	Byte Network Project
	Let's Talk 

	Features
	Make Voice Response Sing
	A DSP Sampler

	Special Report 
	Perfect-Fit Portables
	Reach Beyond Win 95
	Stay Connected
	Well-Connected PDAs

	State of the Art 
	The Lines Unleashed 
	The New WAN 
	The Price of WAN Connectivity 
	Playing the ATM card 

	Core Technologies
	Mips R5000: Fast, Affordable 3-D
	The Be-All of Operating Systems
	Parallel Computing-Windows Style
	Fibre Channel: Fast and Flexible 

	Reviews 
	Spinning the Corporate Web 
	Browse This Color Laser
	Newton Reborn 
	New Videophones Starved for Bandwidth 
	Reinventing SmartSuite 
	Workgroups Dock at IR Port
	Don't Lose Your Crypto Keys
	Software Roundup: Help-Desk Helpers
	Lab Report:  16 Drives for Fast Data Backup 

	News & Views
	New PCs Improve Your Image
	Inside the Ultimate Web Site
	On·Line Information Services Deliver Disaster Recovery for Small Business
	Java's Busting Out All Over
	Better Replication Coming for Databases 
	Code Talk: Write Windows 95 Virtual Device Drivers on Higher Ground 
	WordPerfect Losing Ground to Microsoft 
	Watch Out: 500-MHz PowerPCs Planned for 1997 
	What's New

	Opinions
	Pournelle: 
	Books and  CD-ROMs: 

	Editorial
	Commentary: 
	Letters
	READER SERVICE
	Editorial Index  by Company 
	Alphabetical Index to Advertisers
	Product Category 
	Inquiry  Reply  Cards 

	BUYER'S  GUIDE

	Back cover



