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MAGNUMrM PRO AND 

SM< 

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 

c:: 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, February 6, 1996 

MAGNUM PR0200 
• Intel 200MHz Pentium Pro processor 
• 256I<B internal cache, flash BIOS 
• 8X EIDE CD-ROM drive, 3.5" floppy drive 
• 16-bit stereo sound & speakers 
• PC! 64-bit 3D video, MPEG, 2MB EDO 
• Tool-free mini-tower or desktop 
• Microsoft• Mouse, 104-key keyboard 
• Microsoft Windows NT Workstation 3.51 CD 

A • Microsoft Office Pro 95 & Bookshelf 95 CDs 
V • 5-year/3-year Micron Power"' warranty* 

A • 16MB RAM • l.OGB EIDE hard drive 
• 15" Micron 15FGx, .28dp (13.7" display) 

$2,999 Business lease $102/month 

B • 32MB RAM • l.6GB EIDE hard drive 
• 17" Micron l 7FGx, .26dp (15.8" display) 

$3 f 799 Business lease $129/month 

• S·year limited warranty on microprocessor and main memory 
• 3·year limited parts·only system warranty 
• I·, 2· or 3·year optional on-siteservice agreement for all desktop systems 
• 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. 
Copies of the limited warranties may be obtained on our web site or by calling Micron. 

MAGNUM PLUS PRo200 
• Intel 200MHz Pentium Pro processor 
• 256KB internal cache, flash BIOS 
• PCI 32-bit Ultra SCSI Fast-20 controller 
• 8X SCSl-2 CD-ROM drive, 3.5" floppy drive 
• 16-bit stereo sound & speakers 
• PC! 64-bit 3D video, MPEG, 2MB EDO 
• Tool-free mini-tower or desktop 
• Microsoft Mouse, 104-key key!Joard 
•Microsoft Windows NT Workstation 3.51 CD 

A • Microsoft Office Pro 95 & Bookshelf 95 CDs 
V • 5-year/3-year Micron Power warranty* 

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

$4,199 Business tease $143/month 

B • 64MB RAM • 4GB Fast SCSI-2 hard drive 
• 17" Micron l 7FGx, .26dp (15.8" display)

$5,599 Business lease $176/month 

C • 128MB RAM • 9GB Fast SCSI-2 hard drive 
• 21" Micron 21FGx, .26dp (20.0" d,isplay)

$9,299 Business lease $292/month 



AWARD WINNING SYSTEMS 

SERVERS 

POWERSERVER SMP Pl33 
• Intel 133MHz Pentium®processor 
• Dual Pentium SMP ZIF sockets ~-:~;mn•d ror • 512KB write-back cache, flash BIOS·---ii! • Slots: 5 EISA, 2 PCI, 1 EISA/PCI~ ::;;:..... ._ • PCI 32-bit Ultra SCSI Fast-20 controller·-....,, "' 

Mi cr oso ft• • SX 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 
• Microsoft Windows® 95 CD & MS Plus! CDtJ •5-year/3-year Micron Power"' warranty* 

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

$2,899 Business lease $99/month 

B • 32MB RAM • 2GB SCSI-2 hard drive 
• 15" Micron 15FGx, .28dp (13.7" display)CLIENTPROTM $3,699 Business lease $126/month 

Now there's a PC that's flexible and sensibly priced for your • With second 133MHz Pentium processor .... add $399 
• With Windows NT Workstation 3.51 CD.. .. ...add $99
office or department-the Micron ClientPro. Designed for 

long life and reliable, affordable performance, this new PC offers POWERSERVER SMP P266 
years of productive and adaptable computing. 

• Dual 133MHz Pentium processors 
• 512KB write-back cache, flash BIOS 
• Slots: 5 EISA, 2 PCI, 1 EISA/PCICtmNTPRo PlOO 
• PCI 32-bit Ultra SCSI Fast-20 controller 
• SX SCSI-2 CD-ROM drive, 3.5" floppy drive• Intel lOOMHz Pentium processor 
• PCI 64-bit video, MPEG, 2MB EDO• 256KB pipelined burst cache, flash BIOS 
• Full-size tower with IO drive bays• 3COM 3C509 Combo network adapter 
• Microsoft Mouse, 104-key keyboard• 3.5" floppy drive 

_,,, / •Microsoft Windows NT Workstation 3.51 CD • Tool-free mini-tower or desktop V • 5-year/3-year Micron Power warranty*• Microsoft®Mouse, 104-key keyboard 

.:- I• Microsoft DOS 6.22/Windows for Workgroups 3.11 
 A • 32MB RAM• 2GB SCSI-2 hard drivey • 5-year/3-year Micron PowersM warranty* 

• 15" Micron 15FGx, .28dp (13.7" display) 

A • PCI 64-bit graphics accelerator (lMB) $3 f 999 Business lease $136/month
• SMB EDO RAM• 1.0GB EIDE hard drive 
• 14" Micron 14FGx, .28dp (12.9" display) B •64MB RAM • 4GB SCSI-2 hard drive 
• Microsoft Works preloaded • 17" Micron l 7FGx, .26dp (15.8" display) 

$}f 599 Business lease $54/month $5,399 Business lease $170/month 

B • PCI 64-bit graphics accelerator (2MB) .---:-a 
• 16MB EDO RAM • 1.0GB EIDE hard drive 
• 15" Micron 15FGx, .28dp (13.7" display) 
• Microsoft Office Pro 4.3 preloaded 

$2,098 Business lease $71/month 

CLIENTPRO Pl33 
• Intel 133MHz Pentium processor 
• 256KB pipelined burst cache, flash BIOS 
• 3COM 3C509 Combo network adapter 
• 16MB EDO RAM • l.6GB EIDE hard drive 
• 3.5" floppy drive 
• PCI 64-bit graphics accelerator (2MB) 
• 15" Micron 15FGx, .28dp (13.7" display) 
• Tool-free mini-tower or desktop 
•Microsoft Mouse, 104-key keyboard 
•Microsoft DOS 6.22/Windows for Workgroups 3.11 

, / • Microsoft Office Pro 4.3 preloaded 
y • 5-year/3-year Micron Power warranty*

$2,298 

PO WERSEA VEA P133 SMP 





THE MICRON™ MILLENNIA™ 

U nleashing up to 166MHz 

I iiJ of Pentium"' processor
I -~ ., Fi .____.... power, the Micron Millennia 
!i'iiiiimlill 

surpasses established bench­BEST 

OF 
 marks to create a whole new 1995 

_ ~~ level of computing perfor-
January 9, 1996 

MILLENNIA mance. Continuing to sweep 

the PC industry's most coveted awards, 

the Micron Millennia line was recently 

recognized with PC Magazine's "Best 

Products of 1995" 

award. 

MILLENNIA Pl66 
• Intel 166MHz Pentium processor • Intel 166MHz Pentium processor 
• 512KB pipelined burst cache, flash BIOS • 512KB pipelined burst cache, flash BIOS 
• SX EIDE CD-ROM drive, 3.5" floppy drive • PCI 32-bit Ultra SCSI Fast-20 controller 
• 16-bit stereo sound & speakers • SX SCSl-2 CD-ROM d rive, 3.5" floppy drive 
• PCI 64-bit 3D video, MPEG, 2MB EDO May 30, 1995 • 16-bit stereo sound & speakers 

MILLENNIA P120• Tool-free mini-tower or desktop • PCI 64-bit 3D video, MPEG, 2MB EDO 
•Microsoft"' Mouse, 104-key keyboard • Tool-free mini-tow er or desktop 
•Microsoft Windows"' 95 CD & MS Plus! CD • Microsoft Mouse, 104-key keyboardfJ •5-year/3-year Micron Power'M warranty* • Microsoft Windows 95 CD & MS Plus! CD 

/I • Microsoft Office Pro 95 & Bookshelf 95 CDs 
p • 5-year/3 -year Micron Power warranty*A •SMB EDO RAM • l.OGB EIDE hard drive 

• 15" Micron 15FGx, .28dp (13 .7" display) 
• Microsoft Works 95 CD A • 16MB EDO RAM • l.OGB Fast SCSl-2 hard drive 

• 15" Micron 15FGx, .28dp (13.7" display)
Decembe r 1995 $1,999 Business lease $68/month MILLENN IA P133 

$2f 6 9 9 Business lease $92/month 
• 16MB EDO RAM • l.6GB EIDE hard drive 
• 15" Micron 15FGx, .28dp (13.7" display) B • 32MB EDO RAM • 2.0GB Fast SCSl-2 hard drive 

·crosoft Office Pro 95 & Bookshelf 95 CDs • 15" Micron 15FGx, .28dp (13.7" display) 

Business lease $82/month399 $J ,499 Business lease $119/month 

C • 64MB EDO RAM • 4.0GB Fast SCSI-2 hard dr ive 
• 17" Micron 17FGx, .26dp (15.8" display)

$4,899 Business lease $167/month 

• With 150MHz Pentium processor.......... subtract $100 


• 900 E. Karcher Road Namp.i. ID 83687 
• Mon-Fri 6am- 10pm Sa< 7am-5pm (MT) 

Tollfree from Canada • International Sales Hou~: Mon-Fri 6am-7pm (MT) 
800-708-1 758 • 208-893-3434 • Fax 208-893-3424 

• Purchase Order Fax 208-893-8992 

Tollfree from Mexico 
 • GSA conLla IGSOOK95AGS7l38 

• Technical Suppon Available 24 Hou~ ADay-7 Days AWeek 800-362-730695-800-708-1755 
• Technical Support E-mail: techsuppon.meic@micron.com 

http://www.mei.micron.com 

1'4ICRQ~,. 
Circ le 61 on Inquiry C ard . 

http:http://www.mei.micron.com
mailto:techsuppon.meic@micron.com


12.1"DISPLAY, 
1024 x768 
RESOLUTION --­
Watch brilliant colors spring to lifeon a 
display so large, it rivals desktopmonitors. 
1024 x 768 resolu tion provides the shar/Jest 
images ever fo11nd in a portable and 64% 
more workspace than 800 x 600 resol11tion. 

NEW TECHNOLOGY 

Tos hiba 's innovative Zoomed Video 
(ZV) architecture drives /JDrrable 
m11ltimedia inro an amazing new 
dimension. Si mply insert an industry 
standard ZV PC Cardand the tas kof 
transferring video data is automatica lly 
ofµoaded from the system b11s. This means yo11 
get advanced multimedia ca /Jabilit ies rnch as 
video conferencing, on·screen television and s11pport 
of current MPEGl and {11ture MPEGZ video /Jlayback. 

NEW TECHNOLOGY 

CARDBUS 
Tecra's two PC Card slors rnpport J6.bit PC 
Cards and are ZV card and Carcl811s ready. 

1EcRAN 
720CDT 
· 1024 x768 resolution 

710CDT 
· 800 x600 resolution 

BOTH MODELS 
· 12.1 ' dia. color active matrix display 
· 133MHzImel Pentium• Processor(2.9v) 
with 256KB of level 2cache 

· 16M Bof high speed EDO memo ry 
(expandable to 144MB) 

·Removable 1.2billion byte (=1.IJOB) HDD 
· PCIsystem-bus architecture 
· HiQVideo• multimedia PCl graphics controller 
with 64-bit BirBLT graphics acceleration, 
interpolation and scaling 

· Modnlar 6X CD-ROM drive 
· Lithium Ion battery 
· 16-bit Sound Blaster Pro compatibleaudio system 

·Integrated 28.8Kbps data/fux modem wid1 
telephony capabilities 

·Supportstwo Type II or one Type III 16-bit 
PC Card(s); ZV card and 32-bit CardBus ready 

· Infrared data port (lrDAcompliant) 
·Optional Desk Station· V Plus dockingst1tion 
·Optional NotcDock• ll Enhanced Pott Replicator 
· Pre-insralled sofume' Windows• 95 or MS.DOS" 
with Windows" !OrWorkgroups, lndeo• video, and 
Synchro" Multimedia Connect• 

· Jyear limited wamnty 
·Toll.free technical suppon ­
7days aweek, 24 hams aday 

Designed for 

:~:==.,.,,.
::::= ··-­
··--- ItMic ros oft• 

Windows 0 95 


©1996 Toshib::i America In fo rmation Systems, Inc. All speci fications and availability arc subject to ch::inge. All produm indicated b\' trademark symbols arc trademarked and/or 
rei,rjstered by thei rrespcrtive companies . Intel Inside and Pentium Processor logos ;ire trademarks of Intel Corporation. Intel ProShare software courtesy of Imel Corporation. 



133MHz IN FULL MOTION. 

NEW TECHNOLOGY 

------ FULL-MOTION VIDEO 
------ The netu HiQVideo· PC/ graphics controllerwith 

64-bit BitB LT wrns multimedia fantasy into fa ct. 
With hardware zoom and YUV to RGB conversion, 
you can have full-screen, full-motion video tuith an 
amaz ing depth of color and high-quality resolution. 

NEW TECHNOLOGY 

133MHz PENTIUM® 
TECHNOLOGY 

Tecra combines the fastest notebook processor 

available todaytuith a 256KB level 2 cache and 

EDO memory expandable to 144MB. The PCl 


architecture offers blazing video and data th roughput 
tuhile Tecra's 2.9v CPU delivers premi11m perfomance 
witl10ut compromising battery life. 

NEW TECHNOLOGYINTEGRATED 
COMMUNICATIONS DESK STATION Y. PLUS 
loin aconference call from your notebook. Switch to Unlock all the expansion possibilities yo11 need 
answering machinemode tuhile you /mpare a fax. with ttuo PCl/lSA expansion slots, an additional 
A built-in 28.BKbpsdata/fax modem, full-duplex dedica ted PC/ slot and two Type lll PC Card slots 
speakerphone and RJ. J / p/1one jack p1<1 a tuorld of (32 -bit CardBus ready]. Desk Station" V Plus 
advanced comm1mication features at your fingertips. also feawres Windotus' 95 hot-docking capabilities 

and a SelectBay for the ultimate in conven ience 
and flexibility. 

NEW TECHNOLOGY 

6X CD-ROM Get 50% more s/Jeed \ 

than a4X CD-ROM tuhen accessing vid eo, sound 

and data on CD. Or, using Toshiba's SelectBay: 

interchange the modu lar CD-ROM drive tu ith the 

fioppy disk dri ve in seconds. 


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 un precedented 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. 

Circ le 83 on Inquiry C ard. 

http:http://www.toshiba.com
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Cameras, digital . ... ... .. 2 2 0 


CD-ROM............ .. . .... 3 8 


Character recognition . . . . 4 7 


Chips . . .. . ... . . ..... .. 41, 59 


Client/server.. .. . ........ . . 6 8 


Comm software ......... . 11 0 


C++ ... ............. . . . . .. 159 


E-mail ..... . . . . ......... . 145 


Graphics.... .. . .. . . . 5 9, 1 6 1 


Groupware . . . . . ... . ....... 6 8 


lnternet... .. .42, 68, 11 5, 


133, 157 


lntranets ...... . ..... . 1 4, 6 8 


ISDN ............. . ... 20 , 32 
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From zero to 
3D in record time. 


PE/SolidDesigner from 
Hewlett-Packard just made 
other CAD systems history. 

Get ready to bring your products to 
market faster. The next generation 
3D solid modeling system is here. 
And it's got everything you need to 
streamline and accelerate the prod­
uct design cycle as never before. 

SolidDesigner features "dynamic 
modeling" so changes can be made 
any time during the design cycle 
without knowing the design history 
and without having to start again 

from scratch. This alone could 
trim months off many projects. 

What's more, SolidDesigner is so 
intuitive and easy to use that even 
designers who are only familiar 
with 2D systems can be up and 
running in just a few days. Plus, 
existing 2D and 3D designs will 
translate directly and seamlessly 
into SolidDesigner using industry 
standard data exchange protocols. 

It's all backed by HP's reputation for 
reliability and superbly engineered 
products and a global consulting 
network that's second to none. 

In product design, it's not just 
who delivers but who delivers 
the fastest. With SolidDesigner 
from HP you'll scream to the fin­
ish line. And leave history based 
systems in your dust. 

To discover how SolidDesigner 
can make your product design 
process easier, please call HP at 
1-800-637-7740, ext.1461. 

Ff/di HEWLETT® 
~~ PACKARD 
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Add to that a 0.25mm dot pitch (also the best in the 
business) and you've got the new standard for high­
end CAD, document imaging and other applications 
where absolute precision is a prerequisite. 
The benefits of this new, state-of-the-art P815 are 
many-and obvious to the eye. The text is the 
sharpest available today. Period. The images are 
absolutely flicker-free, virtually eliminating fatigue 

Model 
Dot/A erture Grille Pi!Ch 

CRT Size/Viewable 

Horizontal Scan Rate 
Video Input Bandwidth 

Recommended 
ReS11lution 

MSRP** 
* Aperture Grille 

[B

::XPD 
~ 

and eye strain. 
The P815 displays more information faster than any 
monitor you 've ever seen before.And with BNC and 
VGA connectors, you can easily switch between two 
separate systems. 

Compared to other monitors 
there is no comparison. 
The P815 offers a mega surprise, too: Affordability. 
Although its performance rating is the highest in 
the industry, it's price is not. In fact, you 'll find 
many lesser monitors costing considerably more. 
You'll also find a wide arrayof the features you 've 
come to expect from Viewsonic, like an ARAG® 
anti-reflection, anti-glare screen coating, a limited 
3 year warranty on CRT,parts and labor (the best 
in the business) , and an optional Express Exchange"' 
Service program that insures 48 hour replacements. 
If all this doesn't convince you that the Viewsonic 
P815 is truly a "mega monitor," then seeing it 
certainlywill. 
Call (800) 888-8583 
and ask for agent 1226 
for your nearest dealer. 

C irc le 64 on Inquiry Card (RESELLERS: 65). 

P815 
025mm 

21"/20.0" 

30-115 KHz 
250 MHz 

1800 x 1440 
@75Hz 

$2,295 

Announcing the Viewsonic P815 21" 
(20" viewable) monitor: Mega sharp. 
Mega stable. Mega fast. Mega value. 
It's the latest innovation from Viewsonic~ 
the recognized leader in color monitor 
technology. And it's a mega hit. 

More power to you. 
Revolutionary Invar Shadow Mask 
technology delivers some pretty unbe­
lievable numbers. Like resolutions up 
to 1800 x 1440 at a 76Hz refresh rate. 

ViewSonlp Professional Series 
P810 PT810 PT770 17PS 

200 MHz 200 MHz 135 MHz 135 MHz 

30-86 KHz 	

1600 x 1200 1600 x 1200 1280 x 1024 

@76Hz @77Hz @77Hz 


$1,845 $1 ,995 $945 

Awhopping 250MHzvideo input 
bandwidth. And a horizontal scan 
rate up to llSKHz. All of which are 
high water marks in the industry. 
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1HE NEW WINBOOK FX 


MUM 

16MB EDO RAM Standard 
- up to 40MB total 
Super-fast EDO RAM on 
board and a second bank 
for expansion. User 
upgradable-upgrade 
Without wasting RAM. 

lOOMHz to 133MHz 
Intel• Pentium• Chip 
Plus 256K syncburst 
cache-incredible 
performance that rivals 
many desktop PCs. 

Two-way Infrared Port 
Adds the convenience of 
!RDA-compliant wireless 
connection. 

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 INTEL• • 16-BIT SOUNDBLASTER 

PENTIUM" NOTEBOOK CHIP COMPATIBLE STEREO 
SOUND• 16MB EDD RAM 

• 1MB VIDEO RAM• 11.3"SUPER VGA ACTIVE 

MATRIX COLOR DISPLAY 
 • 256K SYNCBURST CACHE 

• ONE TYPE 11 AND ONE 
DRIVE MODULE 

• 3.5"1.44MB DISKETIE 
TYPE Ill PCMCIA SLOT 

• 	INTEGRATED DUAL­
BUTION POINTING STICK, 

• 4X CD-ROM MODULE 
• 6.8 POUNDS (WITH FDD) OPTIONAL TOUCHPAD 
• 12-CELL 52W LITHIUM ION • PARALLEL, SERIAL,

BATIERY 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 standard dual-button 
pointing stick or optional touchpad (pictured) 

WmBookrx 

The new WinBook 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 
INTEL" PENTIUM" CHIP 

• 16MB EDD RAM 
• 810MB REMOVABLEHDD 
• PLUS STANDARD FEATURES 

• POWER-SAVING 133MHZ 
INTEL• PENTIUM" CHIP 

• 16MB EDD RAM 
• 1.3GB REMOVABLE HOD 
• PLUS STANDARD FEATURES 

113" SUPER VGA Active 
Matrix Display 
Extra large display with 
bright, vivid 800 x 600 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 ill for a 
greater variety of options 

SoundBlaster compatible sound for 
acomplete multimedia experience 

1-800-293-1639 

Monday-Friday, 8am-9pm EST • Saturday, 9am-4pm 
Useyour VISA, Discover Card, MasterCard,personal check or P.O. with 

credit approval. U.S.sales only. 30-day unconditional money-back 
guarantee from dale of purchase. 

WmBool< 

COMPUTER CORPORATION 
asubsidiary of Micro Electronics, Inc. 

©1996 WlnBook Computer Corpoiation. All eights reserved. WinBook is aregistered trademark of Micro Electronics, lnc. The Intel Inside logo and Pentium are regislered tradema1ks ot the Intel Corporation. All other trademarks am! reg istered trademarks a1e property ol their respective corp01ations. 
Allpricesand specificationsa1esubjecttochange withoutno1iceorohlil)a1ion. Pricesdonotincludeshipping. 
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NEXT-BUSINESS-DAY AT·YOUR·DESK 

SERVICE GUARANTEE* 


If your Dell system experiences acovered hardware failure 

while it is under anext--business--daY. contract 

purchased from Dell, 

h 

by the end of the next 

rare event that the technician does 

ve as promised, let Dell know. Your situation 

will receive top priority for resolution' plus you will 

receive an additional month of service for free. 



DELL DIMENSION'" XPS Pro20Dn 	 NEW DELL DIMENSION XPS P200s If you are looking for a better service 
200MHz PENTIUM" PRO PROCESSOR 	 200MHz PENTIUM PROCESSOR 
• Mini Tower Model 	 • Mini Tower Model program, we have one word for you: 
• 16MB EDD Memory • 16MB SDRAM Memory 	 guaranteed. At Dell. we guarantee that 
• 256KB Internal L2 Cache 	 • 256KB Pipeline Burst Cache 

if there's a problem with your Del I• 2.5GB Hard Drive [10.5ms] 	 • 1.6GB Hard Dr ive [10msj 
• 15TX Trinitron Monitor (13.7" v.i.s.) 	 • 15TX Trinitron Monitor (13 .7" v.i.s.) Dimension, a Dell-certified technician 
• 9FX Motion Graphics Accelerator 	 • 9FX Motion Graphics Acce lerator 

with ZMB VRAM 	 with 2MB VRAM will be at your desk the next business 
• BX EIDE CD-ROM Drive 	 • BX EIDE CD-ROM Drive day, servicing your PC. And in the rarest 
• MS" Office Profess ional with Bookshelf • MS Office Professional wi th Bookshelf 

for Windows• 95 for Windows 95 of events that we're not there the next 
• Microsoft" Windows 95/30 Days 	 • Integrated Sound Blaster 16 Sound day, you get an extra month of service at 

Free Support/MS Mouse • Altec Lans ingACS-5 Speakers 
• 3Year Limited Warranty t 	 no charge.• Microsoft Windows 95/30 Days
*Upgrade to 32MB of EDD memory, Free Support/MS Mouse It's all part of our new and improvedadd $299. • 3Year Limited Wa rranty 
* Upgrade to 3 Years ofOn-site Service. *Upgrade to 32MB SDRAM memory, standard service program that covers 

add $99. add $299 
* Upgrade to the NEW Imagine 128 	 your Dell Dimension PC@•PICTURED SYSTEM 

Series 2 with 4MB VRAM, add $329. for 3 full years. 

Including one$2799 3.Business LeaseO: $104/Mo. 	 Business Lease: $92/Mo. year of Guaranteed ~ • 
Order Code #500273 Order Code #500271 

Next-Business-Day, On-
~ 

DELL DIMENSION P133t 	 DELL DIMENSION P100t 
133MHzPENTIUM PROCESSOR 	 1OOMHzPENTIUM PROCESSOR Site Service· the first year, and then two 
• Mini Tower Model 	 • Mini Tower Model additional years of Next-Business-Day
• 16MB EDD Memory • BMB EDD Memory 

Parts Delivery.• 256KB Pipeline Burst Cache 	 • 256KB Pipeline Burst Cache 
• 1.6GB Hard Drive [10ms] 	 • 850MB Hard Drive [1 2ms] So call today and get covered by the 
• 15LS Monitor (137" v.i s I • 14XE Monitor (13.19" v. i. s.) 

Del I Service program.• 64-bit PCI 1MB DRAM Video 	 • 64-bit PCI 1 MB DRAM Video 
• 4X EIDE CD-ROM Drive 	 • 4X EIDE CD-ROM Drive 

• Microsoft Windows 95/30 Days • Microsoft Windows 95/30Days 

Free Support/Dell Mouse Free Support/Dell Mouse 


• 3Year l imited Warranty 	 • 3 Year Limited Warranty
* 3Com®Etherlink • Interface Combo * Upgrade to 16MB of EDD memory, 


Card, add $99. add $99. 


* 28.8 Data/Fax Modem. add $129. 	 * Upgrade to a 1.6GB hard drive, 800-678-1626add$90*ACS-31 Speakers and AWE32 Sound http://www.dell.comCard, add $219. *	ACS-5Speakers and Sound Blaster 

16 Sound Card, add $99. 


Sun 12pm-5pm$1799 	 $1449 I Keycode #01124 I 
Business Lease: $67/Mo. Business Lease: $54/Mo. Designed for 
Order Code #500268 Order Code #500267 

Del l's featured computer artist is Nance Paternoster of San Francisco, CA. 	 ::::=1=====·:a 
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Triumphant Technologists 

juot tlew in trom La6 Ve5a6 and boy are my arm6 tired-mainly tram lu55in5 

ton6 ot Web brochure6 at the Networld + Interop 6how. 

K, I'm tired of all the hype, 
too. At the recent Networld 
+ Interop show, I saw a 
modem marketed as "Inter­

net Ready." Imagine that! Can we please 
trivialize this important technology just 
a little more? Maybe the Internet Engi­
neering Task Force should hire Andre 
Agassi to do his "Image is everything" 
shtick for the Internet. 

Sometimes, though, where there's siz­
zle there actually is steak. And nowhere 
is this more true than in the growing 
intranet movement. In this issue of 
BYTE, the next issue, and repeatedly 
over the next few months, we'll be dig­
ging into intranet technology to find its 
strengths and limits. Jon Udell, our Web 
Project editor, will be focusing on the 
intranet in his column for the coming 
year. He offers a lot of useful advice. 

While you're absorbing a ll Jon's 
intranet goodies, consider this: Con­
ventional wisdom has it that technolo­
gists have lost the momentum in steer­
ing corporate technology policy. 
Business managers are tired of that 
inward focus, according to this line of 
thought. Reengineering has put the tech­
nologists back where they "belong"­
implementing other people's visions. 
Really? It sounds like somebody forgot 
to check who's driving the intranet, and 
where it's headed. 

The intranet marks the resurgence 
of forward-looking technologists who 
have struggled mightily over the last 
decade to establish open distributed 
computing in the enterprise. Why? Not 
only, or even mainly, because they have 
a religious belief in standards . This 
movement has been about control: 
Computer users should contro l their 
resources. And they can do this only 
when they are able to exercise the ulti­
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mate sanction against vendors who pro­
duce products that don't meet their 
needs: Replace them. It's only the tech­
nologists in the corporate world who've 
had the vision to sort through claims like 
"Internet Ready" and estab li sh long­
lasting architectures that will survive 
both vendor and management attach­
ment to various visions du jour. 

The intranet is nothing less than an 
attempt to escape from the most oner­
ous aspects of client/server computing 
as it has evo lved to this point: depen­
dence on expensive relational database 
management systems, lock-ins to pro­
prietary 4GL environments, and the 
inability to write one application, one 
time, and have clients access it from any 
desktop anywhere. 

That last point marks a big difference 
between the new, savvy Internet tech-

The nexttime you hear somebody dissing the IT community 

for having no business sense, ask them which high-priced 

management consultant invented the intranet. 

sense, ask them which high-priced man­
agement consultant or smart CEO 
invented the intranet, thereby cutting 
application development times and 
slashing software license fees. 

The products at this year's Networld 

nologists and the gnu-savvy Unix 
diehards of on ly a few years ago: The 
farmer's vision is far more focused on 
giving the corporate end-user commu­
nity what it wants, needs, and can afford, 
even when those same users don't quite 
know what those things are. Where did 
this new breed of technologist come 
from? Many are the old breed, grown 
wiser; some are Young Turks with no 
legacy to defend as yet. 

Will the intranet concept succeed 
totally? Not a chance. Is it always the 
right approach? As this month's cover 
story shows, not always, and not every­
where. But one thing's for sure-next 
time you hear somebody dissing the IT 
community for having no business 

+ Interop certain ly proved that today's 
technologist has learned his or her les­
son. Keep the end users happy, align IT 
plans with business goals, and-oh yes, 
one more thing I learned in Las Vegas­
never put all your money on one horse. 

Mark Sch lack, Editor in Chief 
mschlack@bix .com 

Help us tailor BYTE to your needs . If 
you ' re a subscriber, please fi ll our and 

return the questionna ire in this issue. 

(You' ll find it on the Reader Service inquiry 

reply cards) . Thanks. 
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Control 
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he took OS/2® Warp Server out for a test-cL·ive. That's when hjs 
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file and print server, he could suddenly run Lotus Notes® and 

powerful databases. Enable companywide Internet access. 

And keep the network under conb·ol using OS/2 Warp Server's 

built-in systems management. 

It was enough to malw Robert's future fla sh before him: no 

more patchwork services and better network 

functions for everyone, regardless of desktop 
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Call l 800 IBM-7955, ext. EA130, for a free 

www.soft-ware.ibm.com/info/ea l30. If you're upgrading a Novell 
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And qwte a reflection on you. Solutions for a small planet" 

'Manufacturer's suggested retail price is $629. Reseller prices may vary. IBM and OS/2 are registered trademarks and the OS/2 logo and Solutions for a small planet are trademarks of International Business Machines Corporation. 
All other company and/or product names are trademarks or registered trademarks of their respective companies. © 1996 IBM Corp. All rights reserved . 
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How you look 


Amoco is saving 5% per proj ect or up to 20 million 

do llars by 11si11g Visio to better plan and manage 

its oil exploration. Other companies use it to 

save time. Still others to increase produ ctivity. 
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Companies such as Chrysle1; National Semiconductor 

a11d Fluor Daniel. 

© 1996 Visio Corporation. Visio and SmartShapes are registered trademarks of Visio Corporation. All other trademarks are held by their respective companies. 
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timelines or weaknesses in process flow. No, you don't have 

some secret sixth sense. You have graphics technology 

that can be integrated in every department, across your 

entire company. Our SmartShapes®symbols let you create 

network diagrams, organizational charts and engineering 

at t hi ngsschematics that are both intuitive and intelligent. Visio anc 

can profoundly affect 

what you see 
Visio Technical are also fully compatible with Word, Excel, 

Lotus Notes and AutoCAD. If you're ready to see more, call 

800-24-VISIO, ext. E25. For corporate evaluation call 800-VISI0-07. 
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Suitably Aligned 

Thanks for the good article 
"Bug-Free Benchmarks" 
(March). We just introduced 
two instructions in some of 
our computational software 
to align the double-preci­
sion floating-point local 
structures to 8-byte bound­
aries within our stack. 
Incredibly, the overall per­
formance of the program 
received a 20 percent boost. 
Shame on the compiler ven­
dors who introduce more 
and more optimizing 
switches-which are often 
the source of trouble rather 
than benefits-but always 
forget the simple thing. 
Roberto Verzoni 

rover@mbox. vol. it 

Unix vs. NT 

"Unix vs. Windows NT" 
(May cover story) was very 
well done and informative. 
However, you overlooked 
Linux, which definitely has 
potential in many organiza­
tions and is a more cost­
effective OS for the x86 
platform than Windows NT. 
John Iliff 
Pinellas Park Public Library 

Pinellas Park, FL 

http://pppl.tblc.lib.fl.us 

It was not possible to con­
sider all the flavors ofUnix. I 
tried to keep my discussion 
generic, focusing on Sun in a 
few cases because ofits sta­
tus as a primary flag-bearer. 
Linux could be a good solu­
tion for some installations, 
but other businesses might 
be reluctant to adopt a Unix 

that is perhaps not as well 
supported by a single vendor 
as other variants, such as 
Safaris, AIX, or HP-UX. Some 
MIS directors want that "big 
business" relationship with 
their vendors. It costs more, 
but it makes them feel more 
comfortable. 
-Tom R. Halfhill, 
senior editor 

In the article on Unix vs. 
NT, you say, ''.Architectural 
limitations hobble low­
priced x86-based servers 
when they try to tackle the 
really big jobs." Most of the 
rest of the article suggests 
that the reason x86 boxes 
running NT cannot keep up 
with Unix boxes is they do 
not have enough processor 
power, but that this can be 
fixed by improving NT's 
symmetric multiprocessing 
(SMP) scalability. I disagree. 
Benchmarks we performed 
in 1995 showed thatNT 
experiences an 1/0 bottle­
neck long before it runs out 
of processor throughput. 
Jonathan Handler 

71702.1620@compuserve.com 

I was talking about much 
more than CPU power­
indeed, the Pentium Pro 
holds its own with the 
fastest RISC chips in terms of 
integer performance. The 
main limitations are system 
architectures and the inabili­
ty ofNT to scale linearly 
beyond six or eight proces­
sors in an SMP system. Unix 
is more scalable in this 
regard, and Unix servers 
tend to be built on superior 

system architectures that 
deliver higher overall perfor­
mance. Ofcourse, they usu­
ally cost a lot more, too. 

In this issue of BITE, we 
analyze two new server 
architectures that attempt to 
address this problem (see 
"The Network Inside the 
Server, " page 151). One of 
them, Sequent's NUMA-Q, is 
based on the Pentium Pro 
and supports both a Unix 
variant (DYNIX/ptx) and NT. 
-Tom R. Halfhill 

Diminishing 
Return on RAM 
In "120-MHz Pentium Pow­
er for Under $400" (April 
News & Views), you make 
several references to Intel's 

claims that processor 
upgrades deliver significant­
ly better performance than 
RAM upgrades. Unless you 
are describing a trivial case, 
the same processes with the 
same memory requirements 
will see a marked improve­
ment with the addition of 
RAM. The value of adding a 
new CPU is diminished by 
the fact that the real bottle­
neck is not CPU cycles; it is 
usually disk access. Adding 
RAM almost always helps 
relieve this bottleneck. 
SharifAbdallah 

Cincinnati, OH 
shari(@ibm.net 

Adding RAM, especially to 2­
or 4-MB systems, can 
improve performance. How­
ever, ifyou already have a 
lot ofmemory--e.g., 8 MB in 
a system running applica­
tions like Quicken-you 
reach a point ofdiminishing 
returns. -DaveAndrews, 
news editor 

Trust the Web PC 

"Inside the Web PC" (March 
cover story) was a great read 

ON THE WEB 
Visit The BYTE Site! 
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Download articles. See 
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ers! www.byte.com. 
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BY POST 
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Peterborough, NH 

03458 

SUBSCRIP'TION 

CUSTOMER SERVICE 


U.S. only: (800) 232­
2983; international: 

(609) 426-7676; or see 
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mpcstsvc.htm 
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and made many good 
points. But do you think 
computer users are going to 
trust their most sensitive 
data to the Net, where they 
will have to worry about 
both security and accessibil­
ity? Small hard drives nei­
ther cost nor weigh that 
much anymore. Can it be 
that we are really just talk­
ing about a new breed (with 
a new name) of cheap com-
purer? What will a network 
computer really add that a 
cheap PowerBook can't? 
Frode Hegland 
www.liquid.org 
frode@liquid.org 

I expect that most "network 
computers" will have hard 
drives for caching software 
and storing local copies of 
user files, but the user won't 
have to manage the hard 
drive, any more than PC 
users today must manage 
the contents oftheir RAM-
based disk cache.By caching 
copies ofthe OS and appli­
cations on a small hard 
drive, the NC can run faster. 
Most NC users won't store 
their files on the Internet. In 
corporations, universities, 
and even public schools, 
they'll store files on LAN 

servers, just like they proba­
bly do now. Users at home 
could store them on a local 
hard drive or on a secure 
server at their Internet ser­
vice provider. This frightens 
some people, but consider: 
professionally maintained 
servers are backed up regu­
larly; locally stored infor-
mat ion is only as safe as the 
physical security ofthe 
device it's stored on; all the 
most sensitive information 
about your /if e-bank 
accounts, medical records, 
etc.-is already stored on 
network servers. 

A PowerBook could indeed 
be used as an NC ifthe aper­
ating system and applica­
tions were replaced. Unfor­
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tunately, there's no such 
thing as a cheap Power­
Book.- Tom R. Halfhill 

Skewed Web 
Statistics 
In "Damn Lies" (February 
Network Project) you 
described how you collected 
statistics on which operating 
system people were using to 
talk to your Web site by 
detecting the Web browser 
and deducing the OS from 
this. You go on to point out 
that a very small percentage 
of people were using Web-
Explorer from IBM and con­
sequently there were very 
few people using OS/2. I cur­
rently use Netscape 2.0 in 
WinOS/2 with the IBM Inter­
net Dialer dialing into Ire­
land Online as my local 
provider. I'd be curious to 
see how your results would 
differ if you bore WinOS/2 
users like me in mind. 
Robert Healy, VTI 
www.vtilink.com] 
bhealy@iol.ie 

Actually I thought the 4 per­
cent for WebExplorer was 
relatively impressive, being 
half the number for all 
implementations ofMosaic. 
But you're right-several 
readers have pointed out 
that WinOS/2 plus Netscape 
has in many cases super­
seded WebExplorer, so the 
true number ofOS/2-based 
visitors is larger but 
unknown. Ideally Netscape 
would report in its version 
string ifit were running in 
WinOS/2 rather than Win­
dows. Since WinOS/2 really 
is Windows, though, that 
might not be possible. 
-Jon Udell, executive editor 

Join Local # 1 

What is a Webmaster? Is it 
someone who just oversees 

a Web site? Someone who 
maintains e-mail? A pro­
grammer? Due to the vast 
gamut of jobs related to 
Internet site development 
and maintenance, we need 
another phrase. I propose 
"websetter" for a person 
who does Hypertext 
Markup Language (HTML) 
coding, Internet graphics, 
page design, and site main­
tenance. It would be in 
keeping with the well-
known term "typesetter" 
and give people like me an 
accurate job description. 
ScottJohnson 
So~-One Corporation 
sjohnson@sofrone.com 

Thanks, But 
No Thanks 

Jeffrey Fritz's article "Mar­
rying ISON to the OS" 
(April) implies that by 
adding ISON support to 
Windows 95, Microsoft has 
made ISON easier to use and 
support. In fact, the con­
trary is true, at least in 
Europe, because Microsoft 
chose to ignore CAP!, the 
Common ISDN AP! that has 
been adopted by the Euro­
pean Telecommunications 
Standards Institute. Every 
PC ISDN card sold here 
comes with CAP! drivers for 
DOS and Windows, and 
many come with one for 
OS/2. Almost every ISDN 
application builds on the 
CAP! standard, from tele­
phone-answering to fax to 
drivers for BBSes, packet or 
NDIS networking drivers, 
and on-line service access 
programs. Windows 95 is 
not only incapable of work­
ing with CAP!, it actually 
disrupts existing solutions 
by doing things its own way. 
Vendors, far from being able 
to "come to market faster 
and at lower cost," as your 
article asserts, now have to 
supply drivers supporting 

Windows 95 and CAPI in 
order to give users the func­
tionality they are used to. 
Tilman Schmidt 
Bonn, Germany 
tilman@schmidt.bn.eunet.de 

In North America, the inte­
gration ofISDN into Win­
dows 9 5 has made it easier-
and probably cheaper-to 
use JSDN. While we may not 
agree with all their decisions 
(such as no Multi/ink PPP 
and limited compression 
support), Microsoft is one of 
the few vendors with enough 
clout to lead the way in 
improving ISDN deploy­
ment. I can understand why 
Microsoft's decision not to 
support CAP! would be con­
sidered a serious oversight in 
Europe. Unfortunately, CAP! 
has no widely accepted 
equivalent in North Ameri­
ca. Ours is a fragmented 
environment where even 
ISDN network products that 
are supposed to work togeth­
er frequently do not. We 
need a mammoth effart to 
correct this. That won't 
come from the U.S. or Cana­
dian governments or from 
the Regional Bell Operating 
Companies. Microsoft's 
ISDN implementation is far 
from per(ect, and much 
more work needs to be done; 
still, someone has to start 
somewhere. Credit 
Microsoft for being willing 
to try.-Jeffrey Fritz 

ThinkPad Revisited 

In your March review of 
IBM's ThinkPad 760CD, you 
noted that its graphics per­
formance was considerably 
worse than a typical 90-MHz 
desktop at 600 by 800 reso­
lution and with 8-bit color. 
When the 760CD is put into 
8-bit mode, however, the 
"ThinkPad Features" pro­
gram indicates that graphics 
acceleration as well as 
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MPEG is disabled; they can 
be enabled only in 16-bit 
mode. It would be interest­
ing if you could rerun your 
test in 16-bit mode. It may 
be that the ThinkPad is actu­
ally faster in that mode. 
Henry Kautz 

AT&T Research, 

Murray Hill, NJ 

kautz@research.att.com 

While our published bench­
mark tests were done using 
8-bit color, because that's 
what we had available to 
compare against, I used the 
machine primarily in 16-bit 
color mode for some time 
afterward. And, subjectively 
at least, it was not 
detectably faster in that 
mode. I also did a few runs 
ofour scripted performance 

tests using 16-bit color and 
didn't observe any speedup 
at all. - Russell Kay, 
technical editor 

FIXES 

The caption for the screen 
shot on page 64NA 6 of 
"When COBOLis Cool" 
(April) describes Animator 
running under COBOL 
Workbench for Windows. 
The screen shows Animator 
running under 05/2. 

In "R5000 Cuts 3-D Cost" 
(April News & Views), we 
neglected to point out that 
the R5000 was actually 
designed by Quantum 
Effect Design (www.qed­
inc.com). 

COM I NG U P I N AUGUST 

COVER STORY: 


WEB SITE DEVELOPMENT 

IS professionals charged with designing Web sites, creating 
Web-based conferencing systems, and planning for future 

applications are bombarded by as much hype as useful 
information. Jon Udell presents a hands-on analysis of the 
important tools, techniques, and trends, using lessons he's 

learned as the creator of www.byte.com. 

STATE OF THE ART: 


ADOPTINC ATM 

Does your company need ATM now? How do you make the 
right choices about protocols, bandwidths,emulations? We 
examine strategies for implementing this technology, plus 

what developers need to do to write ATM applications. 

REVIEWS: 


HARDWARE LAB REPORT 

NSTL tests tape libraries for high-volume data backup, 

including DLT, Bmm, and DAT tape drives. 

ULTRASCSI HOST ADAPTERS 
The emerging UltraSCSI standard will let high-performance 

hard drives and other peripherals communicate at up to 
40MBps-twice the current limit. We examine the adapter 

boards that can make it happen. 

IBM THINKPAD 560 
Big Blue's popular notebook line slims down. We test one of 

the first of the new ult rathin notebook PCs. 

CORE: 


PROCRAMMINC: MORE ON MMX 

We present guidelines for writ ing to Intel's new MMX 

instruction set for the xB6 architecture. 
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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 Francisco 
Stacey's Professional 
Bookstore 
PH:800-926-6511 
EMAIL:staceys bk@aol.com 

Son Luis Obispo 
Earthling Bookshop 
PH:80S-543-79Sl 
FAX: 805-S43-8488 

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

UCSB Bookstore 
TheUniversity of California 
Santa Barbara 
PH: BOS-893-2082 

Sunnyvale 
Computer literacy 
Bookshops 
PH: 408-730-99SS 

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

Colorado Sprmgs 
The Chinook Bookshop 
PH 719-635-119S 
FAX 719-635-0792 

Denver 
B1bl10 Tek 
PH. 303-S34-3460 

Longmont 
United Tech book Co. 
PH: 303-6Sl-3184 
FAX:303-6Sl-340S 

CONNECTICUT 
New Hoven 
Yale Co-Op 
PH:800-Ell-YALE 
FAX:203 -772-366S 

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

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

HAWAII 
Honolulu 
University of Hawaii 
Bookstores 
PH:808-956-4338 
FAX:808-9S6-4323 

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

MARYLAND 
College Pork 
Maryland Book Exchange 
PH: 301-927-2510 
FAX: 301-209-7118 

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

Burlington 
SoftPro Books 
PH: 617-273-2919 
FAX:617-273-2499 
EMAIL: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-S27-S817 
FAX:617-S27-0113 

MICHIGAN 
Kalamazoo 
Western Michigan 
University Bookstore 
We.stern Michigan 
University 
PH: 616-387-3930 
FAX:616-387-3941 

MINNESOTA 
Mmneapolis 
University of MN East Bank 
Bookstore 
PH 612-62S-300S 
FAX.612-62S-1861 

NEW HAMPSHIRE 
Hanover 
Dartmouth Bookstore 
~~:)800-624-8800 (outside 

PH:800-675-3616 (in NH) 
FAX: 603-643-5170 

NEW JERSEY 
New Brunswick 
Rutgers University 
Bookstore 
PH: 908-246-8448 

NEW MEXICO 
Albuquerque 
Page One, Inc. 

PH: S05-294-2026 


NEW YORK 

Buffalo 
VillageGreen Bookstore 
PH: 716-884-1200 
FAX:716-884-3007 

Huntington 
Books Revue 
PH: 516-271 -1442 
FAX: S16-271-S890 

New York City 
Benjamin Books 
PH:212-432-1103 
FAX: 212-432-1104 

Coliseum Bookstore 
PH: 212-7S7-8103 
FAX: 212-489-0925 

J&RComputer World 
PH: 212-732-8600 

McGraw-Hill Bookstore 
PH: 212-512-4100 
FAX: 212-512-410S 

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

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

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

Village Green Bookstore 
716 Monroe Aven ue 
PH:716-461-5380 
FAX: 716-461-9333 

Syracuse 
Syracuse University 
Bookstore 
PH: 315-443-1654 

OHIO 
Cleveland 
Business Outreach 
PH: 216-348-1744 
FAX: 216-348-037S 

Dayton 
W1lk1e's Downtown 
PH 513-223-2541 
FAX :513-223-2869 

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

limo 
Read more 
217Flanders 
PH:419-225-5826 
FAX:419-225-5537 

Readmore's Hallmark 
3330 W. Elm Street 
PH: 419-225-5826 

Youngstown 
Youngstown State 
Unive rsity Bookstore 
PH: 216-742-3S89 
FA X: 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 Technica l Books 
PH: S03 -228-3906 
FAX: 503-228-0S05 

PENNSYLVANIA 
Doylestown 
Village Green Bookstore 
PH: 215-230-7610 
FAX: 21 S-230-761S 

Erie 
TheErie Book Store 
PH:B00-252-3354 
FAX: 814-456-2702 

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

Pittsburgh 
Book Center 
University of Pittsburgh 
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 
Arlmgton 
Taylor's Technical Books 
PH. 817-548-TECH 

Austin 
University Co-Op 
PH: 512-476-7211 

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

Houston 
Brown Book Shop 
PH: 713-652-3937 
FAX:713-652-1914 

VIRGINIA 
Blacksburg 
University Bookstore 
Virginia Tech ' 
PH: 703-231-5991 
FAX: 703-231-341 o 
Vienna 
Computer Literacy 
Bookshops 
PH :703-734-7771 
EMAIL: 
sales@tc.clbooks.com 

WASHINGTON 
Bellevue 
University Bookstore 
PH: 206-646-3300 
FAX: 206-646-3340 

Pullman 
Students Book Corporation 
PH:509-332-2537 
FAX: 509-332-8239 

Seattle 
Tower Books 
PH: 206-283-6333 
FAX: 206-285-2188 

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

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

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

KEY=SF65BYL 
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News & Views 

Richer, Thinner Notebooks Arrive 

Althoush not quite paper thin and paper lisht. new notebook6 otter many 

teature6 tound in heavier hi5h-end portable6. 

..---.. ew ultrapo rtable yet pow­
erful notebooks will hit the 
market this year, and these 
thin models are much rich­

..___.. er in fea tures th a n sub -

no teboo ks of two years ago . An ea rl y 
co ntend e r in th e new thin-a nd-wid e 
notebook for mat is the H iNote Ultra ll 
fro m Digital Equipment (800-642-4532 
or 508-460-8894). Available with up to a 
133-MHz Pentium, the new HiNote mea­
sures 8 Y;; by 11 by 1.1 inches and weighs 
just 3.9 po unds (an opti o nal CD-ROM 
d rive add-o n weighs about 2 pounds). 
The SVGA version starts at $3999. 

T he new ThinkPad 560 from IBM (800­
772-2227) betters the HiNote's 10.4-inch 
SVGA display with a 12.1-inch screen and 
a wide range of fea tures (see the photo). 
NEC Technologies (Mountain View, CA), 
Compaq (Houston, TX), and other ven­
dors are expected to announce sli m note­
books as well. Al though they offer big dis­
pl ays an d hard d rive capacity, these new 
ultraslim notebooks do n' t have every­
thing. Unlike other ThinkPads, fo r exam­
ple, th e 560 doesn' t have an internal CD­
ROM drive as an option. 

"This new type o f thin notebook is 
designed to satisfy the user who is sensi­
tive to size and weight in their notebook," 
says Eric Shuster, business uni t manager 
for value portables at Compaq. T he com­
pa ny repo rtedly will release la ter thi s 

A rigid hinge holds up 
the screen. 

Heavy items like the 
hard drive and lithium-

12.1-inch 

(expandable to 
1.08 GB) 
Only4.1 
pounds 
Starts at $2699 

IBM's ThinkPad 560 

summer a th in notebook with a fl exibl e optio ns. Users wanting many fe atu res 
des ign. "But unlike before, these new may have to get a heavier notebook. 
notebooks satisfy budget-conscious and And what of even wider designs? Com­
many power users." paq says the 12.1 -inch size will remain 

Shuster advises bu yers of slim note­ mainstream this year. Kevin Clark, prod­
books to check: sc ree n size; keyboard uct manager for mobile marketing at IBM 
design (ls it full size? Does it have arrow (Researc h Tr iangle Park, NC), agrees . 
keys in an inverted T? ); battery li fe and "We' re not seeing a demand for anything 
power management; RAM expandability; larger than the A4 paper size." 
po inting device optio ns; and upgrade - Dave Andrews 

As contact between man and computer • . How's your emotional IQ? In addition 
increases, so does the need to make comput­ m to street smarts and book smarts, 
ers more accessible. To address the growing employers such as Enterprise Rent-A-Car 
field of human/computer interaction, DePaul now evaluate prospective employees on qual­

~Think you type fast? Michael Shestov, University (Chicago) now offers an under­ ities such as self-confidence, empathy, and 
~Guinness Book world champion of graduate degree program that combines social awareness. 
error-free speed typing, can enter the num­ the disciplines ofcomputer science, psychol­ Ifyou're interested, you can test your emo­

bers 1 to 801 without a single mistake with­ ogy, and graphic design. For more informa­ tional quotient yourself on Enterprise's Web 

in five minutes. tion, see www.depaul.edu/programs/cs.html. page at www.erac.com. 
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Geoprocessing 

Goes Prime Time 

Driven by new geographic data so urces, 
improved software, and widespread need, 
geodata and geoprocessing are becoming 
big business. Between 60 percent and 80 
percent of all database records have a geo­
graphic field (usually a street address), and 
new featu res in programs such as Oracle 
enable them to store more complex geo­
graphic data. 

The need to support geodata is increas­
ing. With in a decade, geographic pos i­
tioning system (GPS) microchips will be in 
almost all new vehicles, cell phones, far m 
and construction equipment, and large 
shipping containers. Twelve new high-res­
olution commercial Earth imaging satel­
lites will be on-line by the year 2000. Tra­
diti o nal geo d a ta a nd geo p rocess ing 
markets are growing, and new applica­
tions are prolife rating in banking, insur­

processing technologies to the status of 
cottage industries," says Carl Reed, pres­
ident of geographic infor mation system 
(GIS ) software ve ndor Ge nasys (Fort 
Collins, CO). "OGIS will change that. " 

OGC's Technical Comm ittee has creat­
ed the bas ic elements of a platform-inde­
pendent OGIS specification. Th rough a 
req uest-for-proposals process, the tech­
ni cal committee and vendors are now cre­
ating implementation specificati ons fo r 
distributed compu ting platfo rms, such as 
OLE/COM, the Common Object Request 
Broker Architecture (CORBA), and Java. 
OGC's new Application Integration Work­
ing G roup w ill g ive gove rnment and 
industry "geographic infor mation com­
munities" expert analysis and assistance 
on their geoprocessing issues. 

Even the historicaldivision between the 
ras ter and vector wo rlds is disso lving. 
OGIS wi ll contain a comprehensive Earth 
imaging model to unify ras ter images of 
wea ther, land masses, and o th e r geo­
graphic entities with vecto r representa­

yeah, but ... 

The paperless office is approaching reali­

ty. Industry analysts estimate that the 

amount of printed information workers 

deal with will decline from about 70 per­

cent today to about 30 percent in the year 

2004. 

Yeah, but analysts and vendors like 

Hewlett-Packard also say the amount of 

information we'll have to process will 

double every seven years. Even though we'll 

print less often, we'll still print a lot. 

Copiers break down often. Instead ofpho­

tocopying memos, we will e-mail them. 

Yeah, but laser printers are fairly reliable, 

and people will still want to print: paper is 

portable, and it's easy to mark it up. Look 

for mopiers, which are fast laser printers 

that quickly make multiple prints. to sup­

plant today's photocopier. 

People who talk about distributed print­

ing over the Internet ignore the lack of 

standards that prevents this. 

Yeah, but the World Wide Web Consor­

tium is addressing these issues to make dis­

tributed printing easier. You can bet that 

delivery companies are investigating how 

they will integrate distributed printing into 

their overnight delivery services. 

Oracle 7 with the Spatial Data Option. 

1. Spatial data will flow more freely through the corporate information system and the 

NII when the data is a standard component of open, platform-independent database 

technology. Here Oracle PowerBrowser shows the results of a database query, but 

any browser could display this information. 
2. The user 

queried the 

database for 

all companies 

in a certain 

ance, retailing, and other areas. 
More than 60 organizations have jo ined 

th e Open GIS Conso rtium (OGC, Way­
land, MA), which is writing the Open Geo­
data Interoperability Specification (OGIS). 
The group's overall goal is to bring geo­
processing into the world of open systems 
and distributed heterogeneous comput­
ing. Part I of OGIS, The OpenGIS Guide, 
is available on the Web at http ://ogis.org. 

"Monolithic so ftw ar e sys tems a nd 
closed and incompatible data formats have 
limited GIS, Earth imaging, and other geo­

industry within 

a 2.5-mile 

radius in New 

York City. 

3. Clicking on 

one of the 

database hits, 

represented 

by a circle, 

yields specific 

business data. 

tions typicall y fo und in CAD and graph­
ics appli ca ti ons. Ultimate ly, OGIS will 
sup port sop hi sti cated real-t ime ras ter­
to-vector conversions (e.g. , taking an aer­
ial photograph an d using image recogni­
tion to interpret roads that can be layered 
into CAD drawings) and other kinds of "in 
the pipe" processing. 

As the OGC tears down proprietary bar­
riers, integrators will be able to qu ickly 
and economically spatially enable appli­
cations for both business and government 
agencies. -Lance McKee 
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Micromirrors 
Project Better 
Images 
Usually mirrors reflect an image, but a 
new technology five years in develop­
ment at Texas Instruments (Dallas, TX) 

uses mirrors to create an image. The 
resu lt of Tl's Digital Light Process ing 
(DLP) subsystem-now appearing in new 
PC projection systems-is bright, crisp 
output that's also visible from side view­
ing angles. And perhaps by this time next 
year, TI will have similar subsystems fo r 
high-quality co lor printers. The DLP 
technology is being used by In Focus Sys­
tems (Wilsonville, OR, 503-685-8888), 
Proxima (San Diego, CA, 619-457-5500), 
Nview (Newport News, YA, 804-873­

I Thanks to new manufacturing 
I facilities, choosing a th!n LCD 
I over a bulky CRT won t gouge 
I yourwalletquite asmuch. 
I LCDs have numerous advantages 

over CRT monitors, including a 

I sma ller footprint, lighter weight, 
I and lower power consumption, but 

I they are also more expensive. LCD 
I makers such as Sharp are expected 

I to address the price issue this year. 

1354), and other makers of projection 
devices for personal computers. 

Tl's DLP subsystem is based on th e 
company's Digital Micromirror Device, 
a microchip upon which thousands of 
tiny aluminum micromirrors that rest on 
miniature hinges flutter on and off hun­
dreds of times a second. The micromir­
rors' abil ity to turn on and off at light ­
ning speed, when used in conjunction 

with a 

source, optics, a 

revolving color wheel, and projection 

lens (as shown in the two diagrams), cre­

ates projected images that are easily vis­

ible even in a room that's fairly well lit. 


A fundamental advantage of the tech­
nology is that unlike LCD technology, in 
which light must pass through the screen, 
digital mirrors create images by reflect­
ing light, which resu lts in a brighter 
image. With digital mirrors, and unlike 

r-----------------------------------------,I Iquickly as our point-of-sale or I 
~uture watch industrial cont.ml environments I 

_ 

Sharp says its new third-generation 
manufacturing facility lets the 

company mass-produce large-for­
mat LCDs for desktop PCs. Com­

petitorssuch as Hitachi and Fujitsu 
have similar plans. Sharp hopes that 

in 1997, whe n active matrix LCD 

_ because the business desktop mar-

prices drop to about three t imes 
that of CRTs, it will captu re at least 

5 percent of the desktop monitor 
market. and 15 percent when prices 

drop to twofold over CRTs. 
"I don't see a move to flat panels 

happening in the desktop market as 

LCDs, brightness increases as resolution 
increases. "With LCD technology, in­
creasing your resolution requires bigger 
light sources to maintain the same level 
of brightness," says Ken Knepper, senior 
product line manager at In Focus Sys­
tems, which was expected to release in 
June the LitePro 620, an SVGA projector 
featuring Tl's DLP subsystem. The 
LitePro 620 (weighs 21 pounds and sells 
for about $10,000) delivers 450 ANSI 
lumens (a measure of brightness), com­
pared to 350 lumens for the LitePro 610 
VGA projector that also uses digital mir­
rors. In Focus's LitePro 210, which does 
not use digital mirrors, delivers 250 
lumens. Both use a 270-W lamp. 

TI says that later this year it will release 
DLP subsystems for projector manufac­
turers that incorporate higher resolu­
tions of 1024 by 720 and 1280 by 1024 

pixels. The company is planning two­
and three-chip systems that offer brighter 
images and more vivid colors. 

Other uses for digital mirrors include 
projectors for large venues like concert 
theaters and home theaters, plus desk­
top monitors. IfTI delivers on its expec­
tations, you' ll be seeing mirrors in a lot 
of places besides your bedroom. 

- Dave Andrews 

ket is more price sensitive," says I 
Scott Hagermoser, product ma nag- I 
er at Micro Touch Systems, a maker 

of touch-input devices. Once prices I 
come down, announcements of I 
systems that combine an LCD mon- I 
itor, CPU, and scanner keyboard will I 
become more commonplace. I 

L-----------------------------------------~ 
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INTRODUCING OPTIMA++:" The RAD new way to build applications in C++. 

Optima++ Developer ojfm: 
• Component-centric RAD environment 

• Industry-standard, object-oriented C++ 

• Drag-and-drop programming 

• Over 150 components and classes 

• Exceptionally tight, fast code 
•32-bit Windows applications 

• Robust, j11St-in-time debugging 

• Powerfid project management 

• Visual SQL Query Editor 
• Fast, direct connection to ODBC 

• Scalable Sybase SQL Anywhere database 

Now there's a visual, compo­

nent-based and (dare we even say 

it?) fun way to develop in C++. 

New O ptima++ Developer from 

Powersoft'." 

For the fi rs t time, you can 

quickly build custom cl ient/server 

applications using drag-and-drop 

programming, pre-built components 

and the power of C++. So you can 

deliver extraordinary solutions ­

at an extraordinary speed. 

Want lightning-fur applica­

tions? O ptima++ helps you build 

them using the same industry-lead­

ing compiler technology as 

Warcom"' CIC++. Bur fust code is 

only half the story with client/server­

you also get fast, di rect ODBC 

access and the powerful Sybase® 

SQL Anywhere"' database ro help 

you deliver peak performance. Plus, 

you have the choice of deploying 

applications as standalone EXEs or 

compact EXEs with run-rime DLLs. 

Start developing with new 

Optima++ today. You'll get power. 

You'll get producriviry. And you'll 

even get a chance to rediscover the 

fun in programming. 

I Powersolt. 

Get Optima++ Developer for $199* for a limited time: 1-800-395-3525 or www.powersott.com 
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OpenDoc: 

A Better OLE 

than OLE? 

Among Windows software developers, 
Microsoft's Object Linking and Embed­
ding technology is the standard for inter­
application communication. One of 
OLE's strengths is its tight integration 
with the underlying Windows architec­
ture. But the Windows-dependent nature 
of OLE has opened a window of oppor­
tunity for a new architecture. 

OpenDoc is attracting attention as a 
cross-platform component technology. 
(See "OpenDoc Says OLE to Develop­
ers" on page 49 in this issue.) Control of 
Open Doc standards has been invested in 
Component Integration Labs, a non­
profit industry consortium founded by 
Apple, IBM, and Novell. And OpenDoc 
has recently been incorporated into the 
Common Object Request Broker Archi­
tecture (CORBA) standard. 

Apple was first to deliver OpenDoc, 
shipping version 1.0 for the Mac OS in 
1995. But although Mac developers are 
interested in OpenDoc, many are taking 
a wait-and-see attitude, says Stefan Wen­
nik, manager of marketing and commu­
nication at Bitstream (Cambridge, MA) . 
"When we talk to Macintosh developers 
and ask if they need our products as 
OpenDoc components, we get blank 
stares," Wennik said. "We love the idea, 
but I don't think anyone needs this stuff 
in a big way right now." 

Mac developers are interested in 
OpenDoc, but there's currently little 
incentive to support it, according to Karl 
Cremin, senior analyst at MindShare. 
"To the end user, the value of an Open­
Doc component is being able to use it in 
an application," Cremin said. "Support 
in big applications is the key to Open­
Doc's success among Mac developers." 

Converting Mac developers to Open­
Doc is not enough to establish a cross­
platform standard. IBM recognizes this 
and now offers OpenDoc for 05/2 3.0, 
with versions for AIX (currently in beta) 
and Win 95 and NT (to enter beta in June) 
expected to ship later this year. IBM will 
make the Windows OpenDoc toolkits 
available for free downloading at www 
.software.ibm.com/clubopendoc. 

IBM is implementing OpenDoc under 
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Windows in part to woo OLE develop­
ers. But IBM is attempting to underplay 
the idea of a face-off between Open Doc 
and OLE. "We're not saying, 'Don't do 
OLE,"' says Scott Hebner, manager of 
OpenDoc marketing development at 
IBM. "Instead, we're saying that Open­
Doc provides a much better way to build 
OLE into your Windows applications." 

Hebner admits that developers creat­
ing applications exclusively for single­
user Windows platforms gain little by 
embracing Open Doc. But for cross-plat­
form app lications, using OpenDoc to 
implement OLE greatly increases the ser­
vices available to an application, he says. 

To complicate choices even further, 
the chances that OLE may be available on 
different platforms is definitely increas­
ing. Bristol Technology (Ridgefield, CT, 
203-438-6969, www.bristol.com), a 
strategic partner with Microsoft, is now 
shipping its Wind/U Win32 cross-plat­
form development kit. Appearing as a set 
of shared libraries, the new Bristol prod­
uct makes OLE fu0nctionality a reality 
under Unix. 

"OLE has become so easy to use," said 
Ken Blackwell, chief technical officer at 
Bristol, "that it's now an integral part of 

most Windows applications. Comment­
ing out the OLE code when porting to 
Unix, a common practice in the past, is 
simply no longer practical." For Win­
dows developers, Blackwell noted, 
OpenDoc is a future target, whereas OLE 
is something they've grown up with. By 
providing OLE under Unix, he added, 
there's nothing for them to relearn. 

Another contender is Next Software 
(Redwood City, CA), which has devel­
oped products that integrate OLE and 
CORBA. "Customers building multi­
tiered cross-platform app lications also 
have to integrate CORBA to OLE," says 
David Butler, Next's director of enter­
prise product marketing. "Our D'OLE 
and PDO products provide object model 
independence and enable that integra­
tion." D'OLE, available now for NT, will 
support Win 95 this summer. And Next's 
offerings support versions of Unix from 
Sun, Digital, and HP, not just IBM's AIX. 

Whether a single object architecture 
will dominate remains to be seen. Mac 
developers are apt to embrace OpenDoc; 
Windows developers continue to evolve 
with OLE. Developers may have to 
accommodate more than one standard. 

-Rob Hummel 

Bug o~ the Month 


Empty the Cache 
into the Trash 
America Online's Web browser for the Mac 
doesn't support all the goodies you find in 
other browsers, such as RealAudio and cut­
ting and pasting portions of a Web page to 
your computer, and sometimes the brows­
er won't work at all. Users have reported 
that one minute the browser works fine, and 
the next minute, when they click on the Web 
icon, the pointer turns into the rotating cir­
cle, then nothing happens. Here's one pos­
sible fix. 

Go into the America Online v2.6 folder, 
then click successively through the Online 
Browser/Web Files/Cache folders (see screen 
shot). Select everything in the cache, then 
empty it into the Mac trashcan. 

AOL says the browser occasionally fails 
because of the program's caching scheme. 

If you cache a bad Web page (e.g., one where 
the link is broken), the AOL browser stops 
working without providing any feedback to 
the user. 

You could also fix this problem by getting 
another browser or another Internet service 
provider. At least version 2. 7 ofAOL for the 
Macintosh adds support for cut and paste. 

-Dave Andrews 

Send yourcS to edejecSucS@bix.com! 

mailto:edejecSucS@bix.com
http:www.bristol.com
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It's hard for anyone to explain why PC manufacturers' At Kingston, we test each module in the same system in 

memory costs so much more than ours. After all, we which it will be used. And we test every cell on every chip 

use the same components they do. on every module-so both reliability and 

And our specifications meet or even exceed compatibility are assured. In fact,-
the ones they use. Yet our memory costs we're so confident in our product 

up to 50% less. Maybe that's why more that we give it a lifetime guarantee. To 

and more computing professionals are choosing find your nearest Kingston distributor, call 

Kingston®instead of memory from manufacturers like Compaq~ (soo) 259-9370. we promise that vinnstol1 
IBM~ Toshiba~ Silicon Graphics~ and Sun Microsystems": our prices won't ruffle your feathers. • '\..fEcHNO~Y CORPORATION 

F o r more infor mati o n call us at (BOO) 259-9370 :~Visit our Web site: http://www . kin gston.co m/b . htm, ;-~~~~~~~~~~~~~~~~~~~~~~~~~~~-
SGS 

Kingston Tech nology Co rpora ti on, 17600 Newhopc Srrcc t, Fountain Va ll ey , CA 92 708 USA, (714) 435-2600, Fax (714 ) 43 5- 2699. © 1996 Kingsto n Tec hn ology Corporation. All rights re served . 

Kingsrnn is a regiHcred trademark and Computing Without Limits is a trndcma rk of Kin gs ton Tech nology Corporation. All other uademarks and reg istered tradema rks are rhc property of their respective owners. 
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Ten Reasons 	 4. Duplexers print both sides automati­
cally, unlike most simplex laser printers. to Buy Duplex 
5. Duplex printers save time and reduce Printers waste. In a typical office, producing dou­
ble-sided output is a two-step process. 

A duplex printer automatically prints on First, you print single-sided originals, 
both sides of a piece of paper. Here's why then you march to the copy machine and 
you should think about replacing your turn them into double-sided copies. Once 
old-fashioned single-sided printers with the copies are made, the original print­
money-saving duplex models: out gets trashed. 

1. Demand for paper is rising sharply. 6. Duplex printers save space (and mon­
According to the Paper Task Force report ey). By halving the number of pages, 
of the Environmental Defense Fund, you pay less for courier services and 
"one forecast is that between 1990 and postage, and you need fewer file cabinets 
2000, worldwide demand for paper will and less space for document storage. 
grow from 264 million short tons to 369 
million short tons." 7. Duplex printers provide a competitive 

edge. If you use a lot of paper, simplex 
2. The global supply of wood pulp can't printers can reduce profits. 

keep up with demand. The exploding 

human population is reducing the area 8. Two-sided documents are becoming 

of Earth's forests by 17 million hectares, more common. For example, phone bills 

or about half the size ofFinland, per year, are printed on two sides. 

according to the Worldwatch Institute. 


9. Duplex printers are affordable. 
3. Expanding demand+ restricted sup­
ply= higher prices. 10. It's the right thing to do. 


r--------------------------,
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ISDN: The Good, Bad, and Ugly 
ISDN offers higher bandwidth than V.34 analog modems, but based on comments collected from 

this month's BYTE survey, ISDN is still a very immature technology in parts of the world. 

Comments from Europe, especially the Netherlands, Germany, and Switzerland, were general­

ly positive. Except for a common complaint of problems either getting or installing Windows 95 

drivers, most respondents in Europe said they are happy with ISDN. ("It's exactly what I wanted in 

order to get on the Internet," said one user from Germany.) Another common complaint: incom­

patibility problems when attempting to connect outside of Europe. 

The situation in the U.S. is much dicier. Certain regions do better than others. Users in the West 

Coast area serviced by PacBell said they are generally (but not always) happy with installation and 

support. But readers from other parts of the country posted lengthy horror stories that seem straight 

out of a Dilbert comic strip. Others said ISDN is still too expensive. 

Based on comments from real people actually using ISDN, here's a list of things to consider before 
adopting it: 

•If you use Windows 95, make sure your ISDN terminal adapter's Win 95 drivers are available. 

• Ensure that your Internet service provider, and not just your phone company, is ISDN-ready. 

•Be patient as you work through initial configuration problems. Many users have problems at 


first but say they are happy upon successful connection. 


• Do your homework. You may know more about ISDN than your phone company representative. 

•Try to get an ISDN terminal adapter with automatic reconnect; otherwise you'll have to manu­

ally reset it after a power outage or packet fault. 

L---- - -- -------------------~ 
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Codetalk 
by Rick Grehan 

AComplete Trilogy 
of Visual Basic Tools 

Code Complete is a triad of visual program· 

ming tools from MicroHelp that's primarily 

aimed at Visual Basic developers. Code Com· 

plete is simultaneously eclectic and useful. 

First in the suite is Code Analyst. A three-trick 

pony, Code Analyst provides cross-referenc­

ing, standards review, and code compression. 

The cross-referencing capability is a report­

ing facility that reveals information such as 

which routine calls which other routine, which 

routine references which variables, and how 

each variable is typed. 

With the code-review form viewer, you can 

pull up a VB form and examine its overall lay­

out of controls. (I say "overall" because the 

viewer is definitely not WYSIWYG; controls 

are uniformly represented by flat rectangles.) 

Code Analyst's code review also lets you 

check for standards adherence. I passed aVB 

project through the review, and it correctly 

caught avariable that had "excess scope" (the 

variable was referenced in only one routine 

and unnecessarily defined as a global). 

Code Analyst's compressor grinds through 

your code, pulling out uncalled routines and 

unreferenced variables. This is not as fright­

ening as it sounds. Code Analyst doesn't over­

write existing source; it copies the modified 

source into a new project. 

The AutoCoder module, which installs itself 

as a VB add-in, manages "template scripts" 

that are governed by "rules." You unleash 

AutoCoder on your program and, if a particu­

lar rule fires, the associated script runs. So, 

you might define a rule that searches rou­

tines for error handlers; if it finds aroutine sans 

handler, an "error handler writing" script is acti­

vated that automatically writes the handler for 

you. Some rules and scripts are provided. You 

can create more to your heart's content. 

Splash Wizard is not as tied to Visual Basic 

as are the other components. It's a kind of exe­

cutable wrapper that checks a system for 

requirements that you specify before installing 

the program. 

Though you can purchase any component 

separately, the package deal, $249, is best. 

If you're seriously into VB work, this is a good 

set of back-end tools. 

MicroHelp: (770) 516-0899; fax (770) 
516-1099; www.microhelp.com 

http:www.microhelp.com
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According to Microsoft, "A UPS is an 
important part of any deployment of 
Windows NT systems... " Fortunately, 
APC provides the most comprehen­

sive protection aga inst the single largest cause 
of NT data loss-power problems. APC's 
PowerChute®plus for Windows NT and APC 

•Remote UPS management-eliminates the 
need to send trained personnel to remote sites 
to configure UPS parameters, reboot servers or 
diagnose power problems. 
• .Environmental/power monitoring-all ows 
you to quickly diagnose power prob lems 
and thus decrease network downtime 
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"11ieSmart·UPS not only mts 1he leading 
edge ofpower protectio11, its l'vwerClmtc plus 
software also delivers {:11/ 111mwgemc11t a11d 
control.. .(wilh( thebes/ co111binalion...of11ew 
and innovative features . ~ -Network Computing 

Smart-UPS combine to give you the power 
management features necessary to make 
SURE you're protected. 
• Shut down system safely-graceful, unat­
tended shutdown of Win NT & SMS Servers. 
Through scheduled shutdowns you can even 
cur energy costs by up to 76% . 
• llPS testing/status-assures that system 
administrators are informed of power 
problems before they impact system integrity. 

SuRGEARREsT™ & BACK-UPS® & 
PROTECTNET™ BACK-UPS® PRO 

AC and dataline surge UPS fo r l'C and advanced 
suf1pressors workstations 

STARTING AT $19 STARTING AT $119 
Copi·rlghc 1996, APC. TrJi!cmarh m• chc property of ihdr nwncno. ASUOO:! 

without the expense of an electrician. 
PowerChute plus also provides: 
•NEW FlexEvents-Want to be paged or 
have an E-Mail sent to you if there is a 
power problem? FlexEvenrs allows yo u to 
specify these and other customizable UPS 
reactions to power events. 
• Systems Management Servers UPS MIF 
Support permits asset management of UPS 
systems. 

SMART-UPS® & MATRIX-UPS™ & 
SMART-UPS ' V/S AccESSORIES 
Manageable U I'S for Modular UPS fo r client/ 
servers and networks ser11er datnceuters 

STARTING AT $299 STARTING AT $3499 

r---------- --, 
I .. . . FREE I 
I DEMO DISK I 
I 

or 60 Page Catalog! 
or download from our I 

NEW PowerPage­
1 http:llwww.apcc.com \ 

Click on 11 Free Stuff'' ______ .J 

AMERICAN POWER CONVERSION 

800-800-4APC 
Dept. A2 

Germany·(+49)89 958 235 j apan·(+81)03 3798 3888 
Francc·(+33)05.39.32.03 R11ssia·(+7)095 929 9095 
UK-(+44)753 511 022 Ch;11a·(+86) 11 OJ 7638917 
/11dit1· (+9 1) 44 434 1784 

401 ·788-2797 fax I 800·347-FAXX l'owerFax Literature 

Circle 196 on Inquiry Card. 

http:Francc�(+33)05.39.32.03


RoboCop, 
MeetRobo 
Fire Fighter 
The fu ture of home fi re prevention could 
involve more than smoke de tectors and 
hand-held extinguishers. Robots could 
be co ming to th e rescue. So says Jake 
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Good News for Cowboys 

We work in an industry never far from chaos. 
Here on the software technology frontier, 
those who can adapt quickly find opportu­
nity for spectacular success; those who can't 
are quickly left behind. That's the argument 
put forth by software engineering expert 
Edward Yourdon in Rise and Resurrection of 
the American Programmer. In his new book, 
Yourdon is as optimistic about the future of 
the American software industry as he was 
pessimistic in his 1992 Decline and Fall of 
the American Programmer. The ra pid pace 
of technological development and the 
advantages Americans enjoy in responding 
to these transitions drive this change in out­
look. 

Begin by writing off com­
modity software. Yourdon's 
arguments in Decline and Fall 
about the threat of higher­
quality software produced inex­
pensively in India and other 
nations still count, and Rise and 
Resurrection doesn't contradict 
them. But the new book notes 
that the impact of offshore 
competition is limited primarily to well­
defined problems that require big pro­
gramming teams but differ little from one 
implementation to the next. On these com­
modity jobs the overwhelming productivity 
advantages of offshore programmers com­
pel customers to consider bypassing Amer­
ican coders. 

It's beyond the commodities, writes Your­
don, where American developers can make 
up the difference: on fast-changing shrink­
wrap software, on active Internet applica­
tions, on smart-home systems. The Ameri­
can programmer's greatest advantage is 
better access to the American software mar-

Me ndelssohn, fo under of the Fire Fight­
ing H o me Robot Contest . N ow in its 
thi rd year, the competition, recently host­
ed by Trinity Co llege (Hartfor d, CT), 
drew more than 50 contestants from as 
fa r away as Israe l. 

Entrants must p rogram an au to no­
mous robo t to travel th rough a prede­
termined path in a maze, avoid obstacles, 
and seek out and extinguish a lit candle. 
Each robot is activated by a 3.5-KHz sig­
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ket, the world's largest. Better access means 
simple proximity to customers, but it also 
mea ns speaking the same language, famil­
iarity with consumer technology, and knowl­
edge of cultural preferences. In an era when 
customization and rapid response to cus­
tomer demands are increasingly important, 
this is an overwhelming edge. 

"Cowboy" culture, too, plays a role in 
Yourdon's optimism. He devotes a chapter 
to the topic of "good enough" software, 
wh ere the number of defects is simply 
another trade-off to balance against deliv­
ery schedules and features lists. In Yourdon's 
view, the strategies required to implement a 
good-enough approach work better in · 
America's individualistic, "cowboy" culture 

than in cultures that are more 
comfortable with rigorous top­
down control. 

Although Rise and Resur­
rection outlines these advan­
tages, this is more a book about 
how American programmers 
can succeed than one about 
why they will. Yourdon 
describes process engineering 
strategies for today's turbulent 
environment, where layoffs are 

commonplace and corporate loyalty virtu­
ally nonexistent. Here, the emphasis is on 
individual improvement and on realizing the 
importance of talented team members. The 
author devotes a chapter to applying pro­
cess models to one-person projects. 

For American programmers, the message 
of t his book is clea r: Stay up-to-date and 
value innovation and t alent. Yourdon's 
strategies can help to meet these goals. 

-Steve Apiki is a BYTE consulting editor and 

senior software developer at Appropriate 

Solutions, Inc. You can contact him at 

apiki@apsol.com. 

The Rise and Resurrection of the American Programmer 

by Edward Yourdon ; Prent ice Hal l, 1996; 31 B pages; ISBN 0-13-121831-X ; $26 .95 


na l t hat emul ates a so unding smo ke 
detector. 

Thi s yea r 's w inn e r, a ptl y nam ed 
C hro mBot, came fro m a t eam of six 
senio r robotics students at Central Con­
necticut State University. The ChromBot 
used an Intel 8052AH-based microcon­
troller to seek out and extinguish the can­
dle. The designers p rogrammed it with 
Basics 2. For navigation, a ZSO-based con­
tro ller directed stepping drive motors. A 
fl ame-detector circuit used an infrare d 
phototransistor as a sensor, and the extin­
gui sher was made fro m a bicycle pump 
that contained a C02 cartridge. Most of 
the electronics parts used in the Chrom­
Bot are available fro m Alpha Products 
(Fairfie ld , CT) . Robert T ho mpson, the 
winning team's p rofesso r, estimates the 
ChromBot cost about $1 000 to build. 

The flame-fighting ChromBot 

Although more expensive robots are 
already used to perfo rm tasks that are 
dangero us or imp oss ibl e for humans 
(e.g., ex plo ring hazardous waste sites), 
T hompson remains unsure of the futu re 
of robots in home fi re prevention, despite 
th e perfo rm ance of th e C h ro mBo t. 
Unlike the contest ro bots, rea l-wo rld 
ro bots would have to thri ve in h ighly 
unstructured enviro nme nts involving 
obstacles and stairs. The price of such a 
robot would be beyond most home own­
ers. "Robots are tremendous fo r learning 
how to solve problems, but don' t expect 
that these machines wi ll be on the mar­
ke t anytime soon," Thompson says. "If 
you rea lly want to do this in a cost effec­
tive system, put a sprinkler system in." 

N evertheless, research continues on 
robots in a varie ty of disciplines, includ­
ing home health care (see this month 's 
BITE interview). And the lessons learned 
by today's research might just show up 
in the home of the futu re. 

- Michael Bradley 
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Your applications on Windows software. 

Your applications with 

a little fine -tuning from IBM Software. 


C'.oll 11011:fi1r 


a limited-time upgrade 
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fiir Visualrlge.fur C++ 


for IVindmt's, 
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Want to make Windows® apps really sing? 

Now you ca n exploit the graph.ical world of 

VisualAge" products to bring new power and 

functionality to Windows applications. The 

VisualAge ensemble gives you slick tools to 

develop better applications faster and deliver 

interoperability from Windows systems to OS/2~ 

Sun Solar i s~ AIX®and MVS®systems. Now, as 

you build client/server solutions, never again 

will you have to be limited by Windows software. 

For all the harmonious detaiJs, just visit us at 

\Vw\v.software.ibm.com / info/growdev. 

---- ·-e 
Solutions for a small planet" 

•1nCaro<1a. please call I 8001BMCAtL.ut. 8092. This otter tsonlyava i~ b!e !n the U.S. and Canada. Outsille tlorth America. contact you1 local IBMoftice $199 lstlle su~etl retail pi0!00t1onal upgr2a~cru1geln uS dollars 
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How NT 4.0 
Merges Win 
AP ls... Right! 
When Windows 95 made its debut, 
Microsoft told programmers the new OS 
was the path to NT. But developers have 
lea rn ed that vari ous inco mpatibiliti es 
between th e two have re ndered twi sts 
in th e roa d to NT, whi ch may fo rce 
deve lo pers with limited reso urces to 

choose betwee n o ne OS and th e other. 
Early in the Wind ows 95 producti on 

cycle, Microsoft told developers-in no 
uncertain terms-that for an application 
to qu a lify fo r a Windows 95 logo, th e 
p rogra m also had to run und er NT. 
Microsoft quickly modified its positi on 
wh en it beca me clear that develo pers 
would have to eschew all Win 95-spe­
cific functionality. 

"It's fa ir to say that th e Wind ows 95 
logo requi rements have resulted in some 
confusion," said Phil H olden, Windows 
NT Wo rkstati o n product manager a t 
Microsoft . "We're in th e process o f 
updating the logo program now to clar­
ify a lot of these issues." 

Currentl y, to ga rn er a Windows 95 
logo, an applicati on must be tes ted o n 
NT. H owever, a handful of impo rta nt 
Win 95 AP!s a re not suppo rted un der 
current ve rsio ns of NT. Fo r exampl e, 
utilities using the Telephony AP! (TAP!) 
will not run under NT 3.51. 

In th eory at least, a Wind ows 95- o r 
NT-specifi c progra m sho uld degrade 
gracefull y und er th e other system. But 
Microsoft provides an out when archi ­
tectural di ffe rences prevent it. 

M icrosoft 's e ffort ro es tab lish co n­
gruity between Windows 95 and NT was 
an attempt to medi ate its 32-bit OSes' 
pe rce ived schi zophreni a. Altho ugh 
Microsoft cl aims that both 95 and NT 
are 32-bit OSes, the products differ con­
siderably in architecture, performance, 
and use r percepti o n. One exampl e of 
architectural differences is in NT's and 
Win 95's d rive r architectures . "When 
you build a protocol stack in Win 95 , you 
write to the Yx D architecture, whereas 
if you were to write a stack fo r NT, you 
would have to write to NT's driver archi­
tecture," says Ted H ess, technical direc­
ror a t FTP Softw are (Andover, MA), 
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DataPro Report 

HP Takes the Lead 
in Workstation Performance 

In the ever-changing workstation market, Hewlett-Packard has leapfrogged ahead in the cat­

egory of$25,000-$50,000 midrange Unix RISC machines. The company is also looking to reach 

users who want a less expensive system: HP has announced a strategy to develop a line of 

Intel-based Windows NT personal workstations for the low-end desktop market. 

For the midrange market, which is still dominated by RISC Unix workstations with siuling 

3-D graphics, HP's Visualize Power Desktops, announced in June, come in two models, both of 

which use the powerful 64-bit HP PA-8000 processor. HP's Visualize Cl 60 uses the 160- MHz 

PA-8000, and the Cl 80 uses the 180-MHz version. HP has tripled its performance at similar 

price levels over its C-Class predecessors, which use HP PA-7200 microprocessors and are 

upgradable to the new PA-8000 desktops by swapping in a new board. 

For the first time in several years, HP has surpassed its competitors, including Digital's fastest 

Alpha workstation. At 18.7 SPECfp95, the Cl 80 is more than 30 percent faster than Digital's 

AlphaStation 500/400 (14SPECfp95), and more than 50 percent faster than SGl's lndigo2/10000 

(estimated 12.3 SPECfp95). The Cl 80 comes with HP's new 3-D Visualize-48XP graphics sub­

system, which is twice as fast as HP's Visualize-48 (HP's leading graphics subsystem before the 

June announcement). At around $50,000, the Cl 80 Visualize-48XP is priced similarly to SGl's 

lndigo2/10000 Maximum Impact but offers graphics performance that's up to three times faster. 

The HP Cl 60 is positioned to gain market share in the midrange category. With an entry 

price of $27 ,000 (20- inch color display, 64-MB memory, 2-GB disk, 2-D graphics), the Cl 60 

offers almost twice the performance of Sun's Ultra 1, with significant performance benefits 

over Digital and SGI hardware at similar prices (see the table). 

The PA-8000 not only gives HP a big boost against its traditional RISC Unix competitors. It 

reestablishes an almost3x performance lead over Intel (200-MHz Pentium Pro) in the midrange 

and high-end technical markets (as indicated by the Pentium Pro's SPECfp95 results of 6.8). 

For commercial applications, however, Intel's Pentium Pro is within striking distance (as indi­

cated by SPECint95 results of 8.1 ). 

For low-end technical desktops, the Pentium Pro has a serious performance advantage over 

RISC desktops. The high-performing RISC desktops, like those based on the PA-8000, cannot 

compete at the low-end price levels. Data Pro believes that HP's decision to introduce an Intel­

based Windows NT personal workstation will enable HP to compete in this burgeoning market, 

where SGI and Sun, neither of which supports NT, will lose ground. 

- Peter Lowber is a senior analyst at DataPro Information Services (Delran, NJ). 

Comparing Midrange Workstations 
Vendor HP Digital SGI Sun 

Model Cl 60 AlphaStation Indigo Ultra 1 Model 170 
Visualize-EG 500/333 2/ 10000 

Processor PA-8000 Alpha 21164 MIPSR10000 UltraSPARC 
160-MHz 333-MHz 200-MHz 167-MHz 

SPECint95 10.4 8.8 8.9 6.2 

SPECfp95 16.3 11.6 12.3 9 .1 

Entry price • $27,000 $25,800 $34,000 $22,995 
(Sol id Impact) 

• Price for 20-inch color display, 64-MB RAM, 2-0 graphics when available 
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Virtual Dissection 
Several years ago, medical researchers at I 

the University ofColorado Health Sciences l 

Center, working in conjunction with the I 

U.S. National Library of Medicine, start- ' 

ed the Visible Human Project. The goals of I 

the project were to turn a male and a I 

female cadaver into high-resolution dig- I 

ital images and models, then make part of I 

this research available to the public. ) 


The original data from the project 

amounted to more than 50 gigabytes of I 

digital images. The unprocessed data I 

includes 6000 color photographs ofcross- ' 

sectional anatomy as well as computer ' 

tomography and magnet ic resonance I 

images. The Digital Humans CD-ROM l 

consists of a small sample of the data but I 

gives a very educational and realistic 
 1 

glimpse into 3-D anatomy. i 


•I 

i 	 I 


I 

I 

I 


•• 
I 
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I
Thousands of cross-sectional color 
photographs were digitally layered to cre­ I 
ate a 3-D model of the skin and underly­ I 
ing tissue. This color 3-D model was then J 
fused with a skeleton model reconstruct­ I 
ed from the computer tomography 

: 
I 


images. You can interactively rotate and 
view the digital humans from the front or 
side or horizontally. When viewing with I

(enclosed) 3-D glasses, you see a stereo­ I
scopicview of human anatomy that comes 

I
close to what medical students see in a 

dissection room. One section of the pro­ I 

gram lets you rotate the head in three I 

dimensions and see how the brain sits rel­ I 

ative to the skull. I 


I Additional applications are expected I 

I to come from the Visible Human Project. I 

f Researchers say they are working on vir- I 

I tual surgery on simulated combat wounds, I 

I as well as adding models of children and I 

I of people who died of different diseases. I 

I 	 -Rich Friedman I 


I 	 I
Digital Huma; s, Multim~dia M~dic~~,
I ; Systems, Charlottes~ille , VA;ii(";c;· I 

I (800) 741'-67J3 ;,<.·.:';i;)~;:1 I 


- http:/twww.inmms.c om; $19.95,.'.; ::
I 	 I
~ < ' \ ~ ~~ r - ~ ,_,,., ':',> ,-..~~ .;~ i. 

which develops TCP/IP networking appli­
cations for intranets. "The differences 
between the two are nontrivial." 

"The current thinking is there will be 
th ree Win32 products," Holden said . 
"For high-power installations, we' ll have 
NT Server and NT Workstation. We' ll 
also provide a smaller, more general-pur­
pose desktop such as Windows 95 for the 
average user." 

T he grafting of a Windows 95-style 
shell onto the upcoming NT 4.0 re lease 
will reduce perceived differences among 
end users . Bu t for developers attempt­
ing to target both environments, the dif­
ferences between the two systems make 
the goal of one 32-bit world seem elusive. 
In fac t , the changes are significan t 
enough that developers are in some cas­
es targeting on ly one platform. 

Kip McClanahan, a programmer at 
BMC Software (H ouston, TX), favo rs 
NT. "Wi ndows NT is much more 
robust," he says. "And all the features that 
might make me want to develop exclu­

sively for Windows 95 are right around 
the corner in the next release of NT. " 

Charles Petzold, author and Windows 
developer, disagrees. "Windows 95 has 
more market sha re and more interest 
among end users," he says. 

But Petzold and McClanahan agree 

that although p rogramming fo r both 

environments may require additional 

effo rt, it should not re qui re parallel 

development or a two-team approach. 

"! would focus my effo rts on Win 95, 

then test under NT," Petzold says. "Then, 

if someth ing doesn' t work, just add a 

work-around to the NT version." 


NT 4.0 wi ll support many of the AP!s 
introduced in Windows 95, one notable 
exception being dynamic Plug and Play 
support. But H olden maintains that the 
si tuation wi ll qui ckly begin to resolve 
itself for developers. "Our Windows 95 
deve lopment team is now working 
di rectly with our NT team. Our goal is 
simultaneous shipment on both plat­
for ms." - Robert L. Hummel 

Win32 APls: Slowly Converging 


Product Feature 

System resource capacity 

Runs MS-DOS applications 

Runs IBM Presentation Manager (th rough 1.3) 
and POSIX 1 003.1 applications 

Multimedia APls (1) 

O penGL graphics libraries for 3-D graphics 

W in 95 user interface 

Plug and Play 

System Policies (2) 


Bui lt-in Universal lnbox providing e-mail and fax 


Bui lt-in Microsoft Network client software 


Preemptive multitasking for Win 1 6 applications 


System completely protected from errant 

Win 16 and Win32 applications 


NTFS (3) 


Automatic recovery from system failure 


Runs MS-DOS device drivers 


Runs W in 1 6 device drivers 


Min imum recommended RAM 

Typical disk-space requirement 

Runs on PowerPC, Mips, Alpha RISC systems 

Windows95 

Greatly expanded 

Yes 

No 

Yes 

Future release 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

Yes 

Yes 

BMB 

40 MB 

No 

NT Workstation 

Unlimited 

Most 

Yes 

Planned for version 4 

Yes 


Planned for version 4 

Static in version 4 ; 

yes in future release 


Planned for version 4 


Planned for version 4 

Future release 


Yes 


Yes 


Yes 

Yes 

No 

No 

12MB 

90MB 

Yes 

(1) DibEngine, Direct Draw, DirectSound, Direct Input, Reality Lab graphics libraries 

(2) to provide centralized control over desktop configuration 

(3) File system provides complete protection 	of fi les on stand-alone system (files, folders, and applications 
can be made invisible to specific users). 

L - ·--~ - - - ---- - ------:..1 
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When it comes to storing data, durabi lity is a can house 3.5- inch and 5.25-inch half- or 


very attractive feature. So Kingston' offers full -h e ight SCSI periphera l devices. 


a complete line of the world 's most O ur Data ExpresswDE300 remov­


rugged and reliable data storage subsystems. able dev ice subsystems, integrated into our
-
Kingston's storage products were des igned for DSSOO chass is, provide an ideal housing 

rhe most demand ing co mm erci a l environ- for up to 12 removable, hot-swappable SCSI 

ments. But they've also survived duty in tanks, devices. Of course , Kingston storage prod­

submarines, and even the space shuttle . You can't ucts are compatible with all major platforms. 

buy a more reliable subsystem. To prove it , we offer a For more information ca ll us at (800) 435-06 70. 

seven -year warranty-the longes t in the indu stry. The It co uld be the beg inning KI·nosto11 
Kingston Data Silo" DS500 tower or rack-mount enclosure of a beaut ifu l re lationship . TECHNO~YCORPORATION 

RAMfax ca ll t o ll -free: (800) 435-0056 '~" Vi s it 0 1<r Web s it e: htqJ: // www. kingsr o n. co m/b.h tm 
---~-------~----------------->,_· ••• 
Kin gs to n Tec hno log y Corp o rac ion, 17600 Ncwh opc S tr1.:c 1, Fo unrain Va lley, C A 92 708 USA. ( 7 14 ) 438- 18 50 . Fax (714 ) 43 S -l ~H 7. © 1996 Kin gsron T cchno l11gy Co rporatio n. Al l ri ghrs rcscr \' cd. 

D<ita ExprL·ss , Darn Sil o . and K in g~ t o n a rt: rcgis i..:rcd trridem:ir b ilf Kin gs rn n T ec hno lo g y C o rporati o n. 

Circle 80 on Inquiry Card (RES ELLERS: 81) . 



Bla&t& ~rom 
the Pa&t 

.. 
Years ago in BYTE 

Editor in chief Chris Mor­


gan wrote about a 


rumored PC, the first 


expected from IBM. 


While others fretted that 


IBM's entry would domi­


nate the nascent PC 


business, Morgan noted: 


"Good large companies don't always supplant 


good small companies" and that "Competi­


tion is growing from all sides:' 


Years ago in BYTE 

Five years after Morgan's editorial, many BYTE 

reviews were of so-called IBM PC clones. In 

addition to the Commodore 1 28, we evaluat· 

ed ITT's XTRA XP, an AT-compatible, and 

Microshop Computer Products' IBM PC XT· 

compatible. The XTRA XP came with a 20-M B 

hard drive and 512 KB ofRAM, a 6·MHz 286, 

and other hardware for $4595. That issue's 

Microbytes section reported on Com· 

modore's Sidecar, a PC-compatibility add·on 

box for the Amiga that was displayed at 

Comdex. Micro Interfaces advertised its 

Run/CPM program that let a PC run the 

thousands of programs written for the CP/M· 

80 operating system. 

Years ago in BYTE 

By then we were preparing to upgrade to MS· 

DOS 5.0. Jon Udell wrote that although this 

version was not the high-tech DOS that we'd 

hoped for, the new version had improved mem· 

ory management, a task swapper, and other 

features that made it a success. In a section 

on wide-area networking, author Sharon Fish· 

er noted that the Internet is spreading from 

its research roots into the commercial and edu· 

cation sectors. Now BYTE editors wrestle with 

the question: Can you run your business on 

the Internet? 

How Computers Will Solve 
the Health Care Crisis 

Haruhiko A..ada, proueMor at MIT and director ou the Total Home 

Automation and Health Care/E:lder Care Con60rtium, de6cribe6 how 

computer6, robot6, and 60Utware will improve home health care. 

BYTE: The population in most countries 
is getting older. Could you describe the 
ramifications? 

Asada: There are different stati stics, 
but it's fair to say that one person out o f 
fi ve will be 65 years o r older by the yea r 
2010 in the U.S. By the year 2030, in both 
Ge rmany and Japan, 24 perce nt, and in 
the U.S ., 17 perce nt, will be over the age 
o f 65. The bo tto m line is we can't con­
tinue the current practi ce o f elder care. 
We' re go ing to hav e too many eld erly 
and too few youn ger peo ple wh o ca n 
take care of them, to do things like move 
the patients out of bed. 

BYTE : H ow can computers and net­
works help ? 

Asada: We start with very simple stu ff, 
just a home co mputer and a small cam­
era on top of it, in the individual patienr's 
ho me fo r re mote teleconfe rencing. We 
hook it up to the Inrem et th rough ISON. 
This allows healthcare pro fessionals to 
vi sit patients' ho mes virtuall y. 

BYTE: What about bedridden patients 
who need assistance? 

Asada: Yo u can' t bring a so phisticat­
ed system into the patient's home abrupt­
ly. The first step, Level One, is the Inter­
net connection. Once the patient accepts 
that, we go to Level Two, where we p ro­
vide health-monitoring sensors. All these 

sensors are hooked up to the Internet so 
doctors and nurses can mo nitor health 
status remotely. Once the pati ents accept 
that, we move to Level Three, where we 
provide physical-assistance devices, such 
as for bedridden patients. 

BYTE: Could you tell us about these 
new devices you're developing? 

Asada: We are in the process of devel­
oping a hybrid wh eelchair/bed sys tem 
where the pati ent doesn ' t have to move 
out o f th e bed . The bed itself can move 
in an o mnidi rectiona l way . 

BYTE: What are some of the other tech­
nical developments you are working on? 

Asada: There are going to be quite a 
few new devices to mo ni to r patients' 
health status. We are developing, und er 
this consortium, extremely small senso rs 
th at ca n be wo rn co m fo rtabl y by th e 
patients, called M EMS, or micro electro­
mechanical sensors. And we can minia­
turi ze those se nsors d rastically, so you 
ca n embed senso rs in clo thin g. We are 
talking about instrumented pajamas, so 
you can mo nito r yo ur hea rt activity or 
blood pressure very comfortably. 

BYTE: What happens in Level 4? 
Asada: Level Four is genera l mainte­

nance. We have to provide services such 
as cleaning a room. But a home is a very 
unstructu red environment. So the first 
step is to make the complete inventory. 
We are using invisible bar codes to iden­
tify all the items in the home. 

BYTE: So this will allow robots that 
are cleaning up to identify objects? 

Asada : Exacrl y. A ro bo t cl eaning up 
th e fl oor must kn ow what 's on the floo r 
and how to avoid it. For example, a robot 
will identify a wine glass and know it has 
to handl e th e glass care full y. We a re 
building some home robots, what we call 
Robo-M aid , having two arm s and an 
omnidirectio na l vehicl e. Ro bo-Maid 
knows all items within th e ho use. So if 
th e bedridd en patient wants to have 
so me mea ls, Ro bo-Maid o pens up a 
refri gerator that has its own inventory. 
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Development Systems 

BeBox combin e6 poweruul. in expen6ive hardware with a 

Mate-at-th e-a rt multi threaded OS. By Raymond GA Cote 

The New OS in the Blue Box 
he BeBox hardware and Be 
OS so ftw a re fr o m Be, In c. 
make an impressive system­
modern, fas t , and inexp en­

sive. Insid e the blue Be Box sit twin 66­

M H z Powe rPC 603s-the h a rd wa r e 
und erpi nnings for the multiple threads 
and database o bjects that make Be Box a 
po tentiall y great pl atfo rm fo r multime­
dia development. The mo therboard sup­
p o rrs indu str y s ta nd ar d s, such as a 
PCl/ lSA expansion bus, an ATA ID E con­
nector, and built-in fast SCS l-2. Using o ff­
th e-s h e If co mp o n e nts is pa rt of t h e 
company's stra tegy to combine high per­
fo rmance with affo rdability. 

We teste d Be Box in a beta ve rs io n 
with develo per release 7 o f the Be OS and 
th e first release of M errowerks' native 

Code Warri o r C + +deve lo pment envi ­
ro nm ent. Be bundles a Lire vers io n o f 
Code Warri o r wit h BeBox; it ge nerates 
executable fil es of up to 64 KB o nly. 

BeBox can ho ld up to 256 MB of RAM, 
a fl oppy dri ve, two inte rna l ha rd dri ves, Be-spec ific dri ve rs), suc h as N umb e r the average use r w ill find the use r inter­
and two 5 Y.1-inch dri ve dev ices. It rakes N in e's GXE64. Be Box a lso prov id es a face (Ul) a bit rough and inconsistent. For 
standa rd PC! g raphics ca rds (assumin g pleth o ra of po rts, includ ing rwo MIDI, exa mpl e, inse rting a disc in the CD-ROM 

fo ur se ria l, rwo joystick, three infra red drive does no t make it immediately avail­

TECH FOCUS contro ller, and aud io ports. Unique is the abl e fo r use . In st ead, yo u mu st se lect 
37-pin GeekPort (see the Tech Focus). Mo unt All Disks fro m a menu . 

Dreaming in GeekPort The new OS is an exciting implemen­ Although we didn ' t run fo rmal bench­
BeBox's GeekPort, a do-it-yourself port for tati on of object-ori ented OS concepts (see mark rests o n Be Box, we we re pl eased 
taking in digital or analog signals and con­ "The Be-All of Operating Systems," May RATINGS 
trolling external devices, uses a standard BYTE). Based o n a mi cro ke rne l design, 

TECHNOLOGY * * * * * 
37-pin D connector. It provides: the OS is co mp osed o f multipl e se rvers 

IMPLEMENTATION * * * * •Two 8- bit bidirectional data ports, inde­ and software kits. Se rvers provide such 
pendently configurable (16 inputs, eight bas ic fun cri o na liry as fil e l /0 and , o ur with th e ove ra ll respo nsive ness o f th e 
inputs and eight outputs, or 16 outputs) favo ri te , a built-in re lat io na l database. mulrirhread ed UI. We don ' t kn o w ye t 

• Four A/D pins, each routable to a 12-bit With just a few lines o f code, you can cre­ what the fin al market will be fo r Be's new 
A/D converter; an analog-signal ground a te str uctured data storage fo r passin g sys tem, but we' d much rathe r deve lop 
reference pin is provided com plex informati on between app li ca ­ custom applica tions on BeBox than on a 

•Four D/A pins, each connected to an inde­ ti ons, remembering references, o r keep­ Unix box. liJ 
pendent 8-bit D/A converter; an analog­ ing in fo rmation im po rtant to a particu­
signal ground reference pin is provided lar run of an app lication. Softwa re kits Ray111011d GA Cote is a BITE co11s11/ting edi­

• 11 power and ground pins (two at+5 V, one p rov ide a n ob ject-o ri ented AP! to rhe tor and vice preside11t ofproduct development 
at+12 V and -12 V, and seven grounds) servers and add their own fun cti onality. for Appropriate So /11 tio11s, Inc. You can reach 

Be Box is a p rogrammer's d ream, bur hirn on the Internet at rgacote@apsol.com. 

BeBox, with its multiple threads and database objects, 

is tailor-made for multimedia development. 
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Web Development Tool 

Next"6 croM-platuorm middleware t echn ology provid e6 a promi6ing 
intraMnicture tor creating dynamic Web application6. By Rohit Khare 

The Next Big Thing on the Web 
ix years ago, the powe r of 
Next 's o perati ng envi ro n­
ment and use r inte rface in ­
spired Tim Bern ers-Lee to 

prototype a n e tworked h yper m edi a 
b rowser/e di tor tha t late r became the 
World Wide Web. Today, Next Soft­
ware aims to spark a new generation of 
dyn a mi c Web app li ca ti ons base d o n 
WebObjects, the company's new cross­
platform middl eware technology. 

WebObjects a dv a nces th e sta te of 
th e art by supporting large, " real" appli­
cations that requ ire long- lived user ses­
sio ns, transaction man age ment, and 
database access . It 's browser- and 05­
independent, works with industry-stan­
dard data som ces, and ca n use exis ting 
languages, such as C, C++, and Perl. 

WebObjects simulates a client/server 
co nnection betwee n th e user and app li ­
cation objects o n the server over co n­
nectionl ess HTTP transacti ons; it accom­
pli shes thi s by automating sess ion and 
state manage ment. WebObjects hand les For exa mpl e, the Web version of The Vision grap hing and charti ng package. 
the housekeeping to let remote Web cli­ Officia l Air lin e Guide (OAG), a main­ Because it's so new, WebObjects ships 
ents appear to talk d irectly to application fra me-based fli ght-se lectio n and pur­ with few o ut-of-the-box applications. 
objects at the server. It also hides the com­ chasing app li ca tion that in tegrates sev- We a lso fo und its interpreted scripting 
p lex ity of breaking up a di rectl y con­ language, call ed WebScript, to be slow. RATINGS 
nected user interface into a seri es of sep­ Since WebObjects only emits HTML,

TECHNOLOGY * * * * 
ara te Web pages and HTTP t ransactio ns. it ca n a lready embed Java applets o r Ac­

IMPLEMENTATION * * * Furthermore, objects at th e se rver have tiveX controls, such as the U.S. map in an­
rich access to data bases and legacy sys­ e ra! other mass ive reservation systems, other OAG screen not shown.The map is 
tems and a re programmabl e. WJS prepared with WebObj ects Ente r­ a Java ap plet that animates a plane fl y­

There are three diffe rent editions of pri se and Conextions' 3270B uild e r ing across a user-selected route. 
WebObjects: a free one that a ll ows inter­ screen-scraper in about a week (see th e The Web is becoming a universa l plat­
preted scripts; WebObjects Pro, whi ch screen above). fo rm for running app licatio ns o n intra­
adds relational database access, remote Sti ll , this is a vers io n 1.0 product, nets and o n th e Intern et. As o ne of th e 
messaging through Next's Di stri buted Jnd it leaves much room fo r such im­ first industrial-strength development ki ts 
Objects and Distributed OLE (D 'OLE), provements as more sophisticated inter­ for weaving such applications into your 
and compiled C, C++, and Objecrive-C face hand lin g, in cluding visua l HTML Web efforts, WebObjects is well worth 
code; and WebObjects Enterp rise, which layout tools. H owever, Next plans to add a look. Iii 
adds a scalable three-tier database fram e­ these fearures in a WebObjects upgrade 
work for object-oriented access to lega­ planned for release late r this yea r. For the Rohit Khare is 011 the technical staffof the 
cy applicati ons. rime bei ng, third parries have stepped in World Wide Web consortium in Cambridge, 

All this machin ery buys exceptio nal to provide visua li za tio n tools and wid­ Massachusetts. You can co11tact him by send­
agility fo r repurposing ex isti ng systems. gets, including Lighthouse Design's Web- ing e-mail to khare@w3.org. 

This Web interface to a mainframe-based 


airline guide was prepared in about a week with WebObjects. 
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A Serious Monitor for Serious Users 


Performance By The Numbers: 135MHz &. 82KHz 
You need a monitor that moves fast. Your applications 
require the ultra-high 135MHz bandwidth and the super­
fast 82KHz horizontal frequency of the new Princeton 
Graphic Systems' Ultra 17+. Only such a monitor is capable 
of reaching refresh rates that won't give you headaches. 

Getting The Maximum Resolutions 
The Ultra 1 ?+'s 82KHz frequency allows you to maximize 
your system to run at 1280 x 1024 @ 75Hz for flicker-free 
viewing. In addition, we've loaded in advanced features 
such as PreVu'M, Coloright'M Technology, and VESA® DDC 
1/2b Plug and Play. Best of all, the Ultra 17+'s MSRP is just 
$729. Only Princeton makes such a high degree of 
performance so easily affordable. 

PGS 
ULTRA 17+ 

Super-Fast 82KHz Horizontal Frequency Yes No No No No No 

Ultra-High I 35MHz Bandwidth Yes No No No No No 

MSRP (ESP) 	 $729 ($1,028) 

Award Winning Monitor 
The comparison chart reveals why you are way ahead 
with the Ultra 17+. But if you'd prefer an impartial 
evaluation, see the April 1996 Top 100-Home PC 
Editors' Choice Awards. "If working at very high 
screen resolutions ... is a must, so is this monitor. 

Superior color 
and balanced 
lighting...elevate 

this monitor a120 
N' 

100e:, 	 notch above 
Samsung 17 Gli 	 the rest. .. In 

addition, the · 
Ultra 1 7+ also 

scored a very 
strong WinMag 

Box Score in the
Resolution 

March 1996 issue of 
Windows Magazine which labeled it "a sensible 
choice for state-of-the-art corporate warriors as well 
as ambitious homebodies." 

$1,099- $749- - $1 ,099 $869 -
Here Today ... Gone Today! 
If you use Windows® 95, QuarkXPress™. 
PowerPoint®, AutoCAD™or Excetn• , then you owe 
it to yourself to purchase the ultimate monitor ­
the Ultra 17+. See what we mean, visit your local 
PGS dealer today. But don't wait too long- because 
at an MSRP of only $729, the Ultra 1 7+ is not going 
to be in stock for long! 

15" Catagory 
Winner - PGS EO 15 
Winner - PGS Ultra 15 

17" Catagory 
TOP 100 HARDWARE Winner - PGS Ultra 17+ 

Come see us at PC Expo Booth #2254 

P INCETON® 

GRAPHIC SYSTEMS 

800/747-6249 Ext.182 
Circle 607 on Inquiry Card (RESELLERS : 608). 

C 1996 Princelon Graphic Systems. All rights reserved. The lollowlog are trademarks o! their respective companies: Mutllscan or Sony; Mull!Sync ol NEC Technologies, Inc.: Windows, PowcrPoint and Excel ol Microsolt Inc.: OuarkXPress ol Ouaf1t Inc., AU other trademarks are 
the properties of their respeclive owners. As an Energy Star- Partner, Princeton Graphic Systems has determined that this product meels Energy Star- Guide1mes tor energy elliciency. Prices and specilications based on inlormatlon provided by the manufacturers as ot 4/10/96. 
Fo1 inrormation, please write us at 2801 S. Yale St. Ste. 110. Santa Ana. CA 92704. 800!747·6249. 714!751·8405: FAX: 714!751-5736; Fa:ll-On·Demand: 714!751 ·0168: Home Page: www.prgr.com {available 05131196). 

http:www.prgr.com


STANDARD FEATURES----------­
• I33MHz Mobile Intel Pentium®processor • SoundB!aster"' 16 stereo sound 
• lntel 430MX PClset •Built-in stereo speakers and microphone 
• 256KB L2 pipelined burst cache • 2 Type TI or one Type lll PCMCIA slots 
• !6MB EDO memory (48MB max.) • S-Video and NTSC video-outputs 
• 4X modular CD-ROM dri ve • Headphone, microphone and line-in jacks 
• 11 .3" SVGA color display, 800 x 600 • 2 infrared ports: one front , one back 
• PCI graphics accelerator, IMB EDO memory • Parallel, serial, VGA and 2 PS/2 ports 
• Pick-a-Point"' dual pointing devices •Dimensions: 11.7" x 9.4" x 2.0'', Weight: 6.9 lbs. 

integrate both pointing stick and touchpad • Nylon carrying case 
• Removable ElDE hard drive (l.2GB max.) • Microsoft®Windows® 95 CD & MS Plus! CD 
• 3.5" modular floppy drive • Microsoft Office Pro 95 and Bookshelf 95 CDs 
• Intelligent modular lithium-ion battery • 5-year/3-year Micron Power"' warranty* 

MILLENNIA TRANSPORT"' P133 
• Intel I 33MHz Pentium processor 
• 11 .3" ac ti ve matrix color di splay, 800 x 600 
• 16MB EDO memory (48MB max.) 
• l.2GB removable hard drive 
54,699 Business lease $160/month 

• Intel ! 33MHz Pentium processor 
• 11.3" active matrix color display, 800 x 600 
• 32MB EDO memory (48M B max .) 
• l.2GB removable hard drive 
• 2nd intelligent modular lithium-ion battery 
• Motorola®Montana 28.8 fax/modem 

s5,799 Business lease $182/month 



Designed for 

:::~~·93:··-·= :::E& 
• ~........ ® 

Micr oso f t• 
Windows 0 95 800-723-2998 

• 5-year limited warra nty on microprocessor and main memory 
• 3-year limited parts-onlysystem warramy 
• 30 days of free Micron-supplied soft ware support 
• 30-day money-back policy 
• 24-hour technical support 

All sales arc subject to Micron's standard limited warranties and terms and conditions of s:ile. 
Copies of the limited warramies may be obtained on our web site or by calling ~licron. 

http://www.mei.micron.com
900 E. Karcher Road. Nampa. ID 83687 
Mon-Fri 6am-10pm Sat 7am-5pm (MT) 

24-hour technical support 
208-893-3434 • Fax 208-893-3424 
Purchase Order Fax 208-893-8992 

Cl 1996 Micron Electronics, Inc. All rights reseNed. All prices and specilications subject to change without notice. Micron Electronics, Inc. is nol responsible for 
omissions and/or errors in typography or photography. Micron Power is a service mark; Millennia TransPort, Pick-a-Poinl, MicronOock, MicronExec and FlexOp! 
are trademarks al Micton Electronics lnc.. Intel, Intel Inside and Pentium are registered trademarks of the Intel Corporation. Microsoft is a registered trademarlc 
and Windows 95 and the Windows logos are trademarks of Microsoft Corporation. A!I other company trademarks are trade names of each respective company. 
Pnces do not include shipping and handling. 30·day money-back policy does not include return lreight and original shippingllandling charges, applies only to 
Micron brand products and begins from date of shipment. All reiums require AMA numbers and must be shipped in the original condition prepaid and insured. 
Lease prices based on 36·mon!h lease. TRNS·BYTE-9607 

Circ le 76 on Inquiry Card. 
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32-Bit Office Suite, Graphics
and Internet Power for Windows®95 
Corel®WordPerfect®Suite 7 on CD-ROW redefines the office 
suite by adding powerful graphics capability and total Internet 
connectivity that fit the way you work today-perfectly. Powerful 
core application features , refined file management tools plus 
advanced Internet and graphics technology empower your 
business communications while increasing your productivity 
and optimizing workgroup collaboration .You'll discover how to 
finish faster with less effort, get the most out of Windows®95 
and put the Internet to work for you. With all this and more, 
Corel®WordPerfect®Suite 7 is quite simply the smartest, most 
powerful, most versatile suite you can buy. 

Put the Intemet to Work /01· You 
Take full advantage of the Internet with a powerful built-in 
Internet Publisher that lets you create and instantly view Web 
documents. Plus, convert files to and from HTML and link to 
specific information on the World Wide Web quickly, easily and 
effectively. 

Finish Faster with Less Effort 
Core applications share a consistent user interface and 
common tools such as Speller, Thesaurus, Grammatik®and File 
Manager to keep you ultra-productive. 

Make the Most ofWindows "' 95 
Work faster with full 32-bit applications-including support for 
long file names, multithreading, multitasking and OLE 2.0 in­
place editing for optimum performance. 

t 3.5 inch disks and CD-ROM version also av:iilablc. CD-HOM drive rcquin:d Ill :u.:ccss full si:: t of applications, 

fonts and dipart. 3.5 inch disks co ntain Corel~ WordPerfect* 7 modu le. 


tt ' /Clccom munication and other diarges may apply, depending on usage and lucatio11. 

The features speak for themselves: 
tlll$MI 

WordPerfect1 
NEW Internet connectivity - link any text directly to an Internet file or file 
bookmark; convert Web files directly to Corel®WordPerfec format, ready for use 
NEW Guidelines - let you change margins and columns directlyon your page 
NEW QuickSpots - give you one-click access to formatting options and attributes 
for paragraphs, table cells and graphics 
NEW Spell-As-You-Go - underlines words that might be misspelled so you can 
correct them as you type 
NEW QuickFonts - show you the last I 0 fonts you've used, exactly the way they 
look in your documents, ready for reuse 

tltll;l?ll 

QuattroPro"! 
NmV Internet connectivity - link any cell to an Internet file-Web, FTP, HTTI~ or 
Gopher and receive automatic updates whenever you want stock quotes, 
exchange rates and more 
NmV Internet publishing- publish any Corel® Quattro®Pro 7 Notebook as an 
HTML file 
NEW @functions - more than 100 brand new ones for nearly 500 in total-give 
you even more analytical power 
NEW Quick.Fill - lets you fill in sequential or repetitive data instant!)\ and can 
even handle bi-directional and discontinuous ranges 

[1(119?1• 

Presentations? 
NE\V ActionLinks - move from a slide to an Internet site or to other slides with a 
single click for unparalleled information access 
NmV Object and bullet animation -gives your slides added pizzaz 
NE\V Transition effects - choose from more than 100 effects including Fade, Roll 
and Spiral Away to text, graphics and slides 
NmV File importation - from Microsoft" PowerPoint®, Lotus® Freelance Graphics® 
and Harvard Graphics" files 

Plus Value-added Features and Applications! 
Business Gmphics 

• CorclFLOW "' 3 for high-impact business graphics 
• 	 150 top-quality fonts 
• 	 I 0,000 clipart images 

Desktoj1 Utilities 
e Sidekick"' 95 - an innovative personal organizer 
• Dashboard "' 95 - maximizes personal productivity 

Network mu/ /11ter11et Com1ectivifJ1 
• 	 AT&T WorlclNet"' Service11 software including Netscape Navigator'" 2.01 

Internet browser makes navigating the Net easy 
• Envoy"' 7 - a versati le electronic document publisher 

• 1-800-555-6255 
YIMl!PC SllPIRSO'lRar 

~uss ptus applicable taxes. 



Chinese Handwriting Recognizer 

I 

When you con6ider the challense ot recosnizins alphabeti c handwritins. 
Lexicu6 ·6 achieve ment with Chin e6e i6 remarkabl e. By William Zhao 

Solving the Chinese Puzzle 

• ••• hil e m ost n a ti ve Eng li s h 

speakers are used to the lay­
out o f a k ey board , m os t 
Asians aren ' t eve n fa milia r 

with the concept of a keyboard . This has 
effectively locked out a large populatio n 
from th e computer age entirely, espe ­
ci a\\y in Ch inese-speaking countr ies, 
where typing is a fo reign notio n. 

To help tackle this problem, M otoro­
la's Lexicu·s Division is introducing a Chi ­
nese handwriting recog ni zer call ed 
WisdomPen. Lex icus has attempted to 
address three common problems: recog­
nition speed, accuracy, and an inability 
to recognize cursive writing of Chinese 
characters. 

We tested a beta version o f Wisdo m­
Pen on a 486DX4/100 notebook that had 
24 MB of memo ry, using a Wacom Art­
Pad digitizing tablet for input. Lex icus 
designed the software to run under th e 
Chinese version of Wind ows 95. H ow­
ever, even with the necessa ry conversio n 
middl eware, it seems to run at an aston­
ishing speed in the U.S. versio n. 

Th e probl em o f mi sreading ha nd -

TECH FOCUS 
Which Character Was That? 
Because many Chinese characters are sim­


ilar in structure, Wisdom Pen uses the 


physical act ofhandwriting to aid the recog­


nition process. It notes the order of the 


strokes, an important clue in the logic of 


character recognition. This is a tremen­

dous step forward compared to most other 

Chinese pen-recognition software, and it 


contributes to Wisdom Pen's high accuracy. 


We had some trouble reading charac­


ters that are similar to one another in 


both structure and stroke order. However, 


the system lets you correct mistakes by pro­

viding a list of other likely characters to 


choose from. 


***** Outstanding **** Very Good *** Good 

tj:t x~ ~ ~ *7C BJ IA 

~ M1t r:f:t x 89 M 
A.1J~=f ~~~ 

55a 89 ~111 ** ~ft BJ ~ 
1£ ffl ~ ~~ .Mt .fl ~o 
~ ~ ij~ 89 ~l &I 

Ins Del 

tn write 
The ultimate GUI, Wisdom Pen uses icons to pick commands 

for recognizing characters in a pictographic language. 

wri ting is particularly acute wirh Chinese. 
Ir has over 3000 characters in da ily use ­
twice that number when yo u co nsider 
o lde r rex rs and unu sua l na mes- a nd 
many are qui te simil ar in structure. Fig­
uring rhar business letters woul dn't p re­
sent mu ch of a chall enge to Wisdom ­
Pen, we starred copying sentences fro m 
a book thar was written 2000 years ago . 
This text con rains many wo rds seldo m 
foun d in business. Our of rhe first 30 char­
acters we copied, rhe recognizer misread 
only rwo, and ir recognized so me of rhe 
most complicated characters in Chinese. 

With rhe bera version, we had to input 
characters into two fi xed boxes. The soft­
wa re read each character within severa l 
seconds o f our lifting the pen from rh e 
tablet or upon our moving the cursor out­
si de the inpu t box. Yo u can adjust rhe 
speed of charac ter reading in rh e serup 
routine. 

Th e shippin g vers io n w ill offe r 

* * Fai r * Poor 

greate r freedo m in that you will be able 
to write anywhere o n rhe rabler. This wi ll 
let you copy texts continuo usly, wirhour 
interrupti o n. Unlike Engli sh and mosr 
Western languages, Chinese rare ly links 
characters togeth er. Therefore, rh e soft­
ware ca n always p rocess each character 
se pa ra te ly. Th e syste m a lso li srs rh e 
most probable next charac te r. This fea-

RATINGS 

TECHNOLOGY * * * * * 
IMPLEMENTATION * * * * 

rure worked well for business letters. 
Lexicus plans to market Wisdom Pen 

first in As ia/ Pacific Chinese-spea king 
countries. The package will include a dig­
itize r and a pen. m 

William Zhao is w ith H ewlett-Packard i11 

Chelmsford, Massachusetts. You can colltact 
him 011 the Internet at William_Zhao@HP 
-Chelmsford-om1 .om.hp.com. 
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Palm Pilot PDA 

Thi6 6imp l.e penonal organizer prove6 that even 

wi.th computen. /eM i6 more- iu it'6 don e right. By Peter Wayner 

PDA Packs Power in Your Pocket 
n the world of desktop com­
puters, th e bu zzword has 
long bee n "more"-more 
graphics, more speed, mo re 

RAM . So it's somethi ng ofa surprise that 
U.S. Robotics has created such a likable 
PDA by giving people so much less. About 
the size of a stack of 3- by 5- inch index 
cards and weighing less than 6 ounces, 
the Palm Pilot does a great job keeping 
track of names, notes, numbers, and 
schedu les. That's it. 

More important, the Pilot solves the 
PDA-to-PC data-sharing problem that has 
limited the usefuln ess of other PDAs. It 
comes with a crad le that connects to your 
IBM-compatib le PC's se ri a l port, p lus 
Windows organizer software that rep li ­
cates the PDA functions. You drop the 
Pilot into the crad le and press one but­
ton to synchro nize the two databases. 

Other PDAs offer more, but they 
weigh mo re, too. Apple's N ewton and 
Sony's Magic Link have a PC Card slo t, 
and Motoro la's Envoy sports w ireless 
messaging. The Newton has handw rit­
ing recogni tion, and the Magiclink has 
Telescript. All have bigger screens than 
the Pilo t's 160 by 160 pixels. But non e of 

TECH FOCUS 
The Handwriting 

on the Screen 

The Pilot uses Palm's Graffiti software to 

read letters you input with a stylus. Graf­

fiti forces you to write letters its way. For 

instance, an A is written with two strokes 

and no crossbar like an upside-down V. The 

des igners restricted the alphabet to save 

writing time and to increase the differences 

between letters. The system isn't foolproof, 

but it's a significant advance over the old 

:i:' technology. lttakes some time to learn, but 
0.. 

er "' the speed is worth it. Humans are just eas­

§ ier to train than computers. 
:c 
0.. 

When it's not in your pocket or your hand, 


the Pilot resides in a cradle connected to your PC. 


them can hide in a shirt pocket, and that's 
sti ll th e most begu iling thing about the 
handy Palm Pilot. 

The Pi lot's software is well designed, 
with a spa re an d co nsistent interface. 
T here are four major app lications-for 
keep ing a date book, recording notes, 
maintaining an address fi le, and keep­
ing track of things to do-and you get to 
them instantly by pressi ng o ne of four 
ti ny butto ns on the bottom of the Pilot. 
Although the applications are simple, we 
cou ldn 't find any major limitations. T he 
date book starts off labe ling each day's 
time slots from 8 a.111. to 6 p.m., a poten­
tial problem for night owls, but you can 
modify this with the preferences menu. 

All fo ur app li cations accep t inpu t 
through the Graffiti pen system or via a 
tiny on-screen keyboard you tap with the 
stylus. We think the ab ili ty to navigate 
with a sty lus is a big innovation. Some 
people may still enjoy stroking keys, but 

the simu lation of paper and pencil made 
operation fee l more natural to us. 

T he processor is a Motorola M68328, 
a low-power member of the 68K fam ily. 
Palm claims the battery life of the Pilo t 's 
two AAA cells is 8 to 12 weeks. 

The Pilot's basic goal is not to bundle 
your PC in your hand-it's to automate 

RATINGS 

TECHNOLOGY * * * * 
IMPLEMENTATION * * * * 

your pocket notebook. There may be 
more applications in the future, because 
Metrowerks plans to produce develop­
me nt tools for the system. For now, 
t hough, t he Pilot is just an auto matic 
black book. There's not much to it, but 
that's precisely the point. rn 

Peter Wayner is a BYTE consulting editor who 

lives in Ba ltimore. You can reach him at 

pcw@access.digex.net. 
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Developing Open Doc component6 give6 you OL£ interop erability tor tree: Jou 

can have your cake and eat it too. By CmilyA. Vanderveer 

OpenDoc Says OLE to Developers 
penDoc is a software compo­
nent technology (see ''A Close­
Up ofOpenDoc," March :1 994 
BYTE). Any discussion ofOpen­

Doc provokes comparisons with M icro­
soft's OLE technology, which was d e­
signed to facilitate the exchange of data 
between Windows applica ti ons. 

OpenDoc was designed to be open­
nor o nl y in terms of p la tform indepen­
dence, but a lso in its ability to intero p­
erate w ith other compound-document 
architectures, such as OLE. Because Open­
Doc allows access to a ll the services that 
OLE provides as well as offe ring addi­
ti o nal functi o ns, it presents a superse t 
of OLE. 

An Open Doc part can be conta ined 
in or linked roan OLE container, and an 
OpenDoc container can contain o r be 
lin ked to an OLE server application. T hi s 
interoperab ility a ppli es on every p lat­
for m wh ere both techn o log ies ex ist, 
including 05/2 and Windows. The Win­
dows version o f OpenDoc was nor gen­
erally available at t his writing, and th e 
design outlin ed here may change so me­
what before rhe code ships later this year. 

Wi th both 05/2 and Windows, Open­
Doc provides wrapper components t hat 
intercept and rero ute meth od ca ll s be­
tween containers and the ir e mbedd ed 
components (see the fi gure " OpenDoc 
Parts as OLE Servers" above). Scripting 
is supported by mapping OLE Automa­
tion to OpenDoc's Open Scripting Arch i­
tecture im plementatio n a nd providing 
extensions where direct mappings are in ­
appropriate. 

There are differences between the 05/2 
and Windows implementati ons of Open­
Doc. T he 05/2 code contains additional 
function s t ha t manage the communi­
cation between OpenDoc for Windows 
(Win-05/2) and 05/2 and reso lv e p la t ­
form differences. For example, interop­
erability call s o n the Win-05/2 imple­

mentation are replaced in 05/2 with Dis­
tributed System Object Mode l (D50M) 
calls to Open Doc fo r 05/2. 

Registration and Run Time 
OLE obj ects embedded in an OpenDoc 
container don't have to be exp licitly reg­
istered with the OpenDoc shell ; <l eve l-

OpenDoc Parts as OLE Servers 
!Unknown 

~ 
OLE interfaus . 

ODPart 

O ouwrapper~ers the OpenOoc ~ 

utility U!DGEN.EXE or by contact in g 
M icrosoft; a human-readable part name; 
and icon in for mati on. The AP! adds the 
parameter information to a fi le that Open­
Doc then accesses to identify the DLL as­
sociated w ith th e part at run time. 

ODRegisterC!ass also creates a tempo­
rary OLE registration fil e, which is merged 

The OOPart gets stored as part of 

the OLE container's structured storage. 


@ OLE container can embed the 
ODPart as ij the part were an 
OLE server. / 

part with the OLE registry. 


OLEWrapper lets an OLE container embed an Open Doc part. 


opers need only register their objects wi th 
OLE as th ey would normall y. When an 
OLE object is detected, OpenDoc is in ­
fo rmed via the OLE object's co mponent 
wrapper (which is discussed in derai l be­
low). This wrapper queries the OLE reg­
istry to obtain the OLE-server executable 
name corresponding ro the appropriate 
OLE class ID. 

Although OpenDoc parts developers 
d on ' t need to wr ite additi ona l code to 

take advantage of OLE interoperability, 
they must register their OpenDoc parts 
with OLE. The reg istrat io n process is 
managed by the ODRegisterC!ass APL 

Required parameters for ODRegister­
C lass include a valid class ID value, which 
can be obta ined ei th er by in voking th e 

in to th e OLE registration d atabase vi a 
REG ED IT.EXE. As a resu lt, OLE is able to 

recognize new data types associated with 
the OpenDoc document shell. This some­
w hat cumberso me process is li ke ly to be 
streamlined prior to genera l ava ilability 
of the OpenDoc for Windows implemen­
tati on in the third quarte r of this year. 

Two wrapper com ponents represent 
the bul k of the interoperabi li ty function. 
OLEPart e nab les OLE compone nts to 
be embedded in OpenDoc d ocu ments, 
wh il e OLEWrapper enables OpenDoc 
compone nts to be e mbed ded in any 
OLE container. 

OLEPart is used to wrap an OpenDoc 
contai ner so that it behaves li ke an OLE 
container; that is, it appears to OLE as a 
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rectangular container that provides a sin­
gle client site for any OLE object. OLEPart 
provides mappings for various 0 LE inter­
faces, such as !OlelnPlaceFrame and IOle­
InPlaceUIWindow. OLE Control (OCX) 
interface support is also provided. 

OLEWrapper is used to wrap Open­
Doc parts so they appear as OLE servers. 
This is done by mapping all the interfaces 
that a well-behaved OLE server must im­
plement to equ iva lent functions in the 
Open Doc environment. In the current im­
plementation, the OpenDoc document 
shell is executed once for every Open Doc 
part embedded in an OLE container. This 
approach might be modified before the 
code is made generally avai lable; while it 
provides crash protection between com­
ponents, the performance of this design 
is slower than implementing a reentrant 
document shell. 

OLEWrapper manages window cre ­
ation and storage, menu and tool-space 
merging, and event notification between 
OLE and OpenDoc. OLEWrapper also 
provides !Drop Target and !DragSource 
interfaces for drag-and-drop support. 

Interoperability Design Model 
Several addi tional areas define interop­
erability between OLE and OpenDoc. 
These include data persistence, drag and 
drop, and linking. 

Components access persistent storage 
through their native services; that is, meth­
od calls on storage objects are not inter­
cepted by component wrappers. Thus, a 
container document defines a single per­
sistent storage file, depending on wheth­
er it's an OpenDoc or OLE container. 
Within this single file reside all the con­
tainer document's embedded compo­
nents, each in turn stored in the storage­
file type appropriate for that component. 

For example, when an OLE server is 
saved as part of an OpenDoc container, 
the embedded OLE objects are saved as 
DocFi les, which are then included in 
their entirety in the OpenDoc contain­
er's persistent Bento document file. Like­
wise, an OpenDoc part typica lly saves its 
content in a storage unit in a Bento file. 
Embedded in an OLE container, the Open­

Apple-www.opendoc . 

apple.com 


Cl Labs-www.ci labs.org/ 

IBM-www. 


software.ibm.com/ 

clubopendoc/index.html 


Docpart still saves in a Bento format, but 
the Bento storage unit is in the embed­
ding OLE container's DocFile. 

Drag-and-drop interoperability per­
mits OLE objects to be dragged and 
dropped into OpenDoc containers and 
vice versa. Drag and d rop for OLE­
wrapped OpenDoc objects maps the 
XMPDragDrop class in OpenDoc to the 
JDropSource object in Windows. 

OLE and OpenDoc components can 
be linked together, with both sets able to 
act as target and source. To implement 

this, all link specifications in OpenDoc 
are managed by composi te OLE moni­
kers. This ensures unique monikers for 
each document as well as each contained 
component within a document. 

Cood-Bye, OLE? 
Code an OpenDoc part in 05/2 or Win­
dows or on the Mac, and yo u have an 
OpenDoc part and an OLE component 
with no extra development effort or cost. 
So, if OpenDoc interoperates with OLE, 
why switch from OLE to OpenDoc? 

The answer is twofold. First, Open­
Doc/O LE interoperability is avai lable 
only on those platforms where both Open­
Doc and OLE exist. There are more plat­
forms slated to support OpenDoc alone 
in the near future than there are plat­
forms slated to support both tech nolo­
gies. Developers who write software for 
OpenDoc will be able to take advanrage 
of all supported platforms. 

Second, the learning curve for devel­
opers must be considered. Since both ar­
chitectures interoperate, developers may 

Putting an OLE Server in an OpenOoc Part 
W'uidows OU app 

~ O user drops OLE server 
~ into OpenOoc part 

: @OpenOoc part 
: invokes OLEParl 

'lniniL-------: 
I I 
I I 
I I,_ 
OpenOoc part 

[f 
OUPart 

I§ 
W'mdows registry 

e OLEPart invokes 
the OLE server's 
interfaces. 

O OLEPart negotiates 
OLE·lo-OpenOoc 
communications. 

OLEPart lets an OpenDoc part embed an OLE server. 

choose one over the other based partial­
ly on how easily they can get their prod­
ucts to market. The number of APis that 
must be implemented to develop a basic 
OpenDoc component is substantially less 
than the number required to develop a 
similar OLE component. As OpenDoc 
tools emerge, developers shou ld find it 
even easier to develop cross-platform 
OpenDoc components. 

Basically, OpenDoc developers get 
something for nothing-well, almost 
nothing. Running nonnative software 

under an abstraction layer, such as OLE­
Part/O LEWrapper, always exacts some 
degree of performance penalty. 

As with any new technology, leading­
edge developers wi ll have a steeper learn­
ing curve than those who enter the mar­
ket-adoption phase after tools such as 
visual compilers and builders, wizards, 
and cross-platform tools become avail­
able. That's a price some developers are 
already paying to be among the first to 
exploit the power of OpenDoc in their 
commercial offerings. rn 
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AMOUNT OF BRAIN 

REQUIRED TO 


program VCR 


• 


AMOUNT OF BRAIN 


REQUIRED TO USE 


FirstClass e-mail 


• 


Considering 67% of your co-workers probably don't know how to program their VCRs, don't you think easy-to-use groupware makes sense? 
We do. That's why we developed FirstClass. FirstClass allows users to work intuitively, right from the start. For those of you who do know 
how to program your VCRs (administrators, for example) we offer easy installation. One disk, one push, 5 minutes, you're done. Before 
you know it you'll have a rich, fully-featured messaging system up and running for far less than comparable groupware. We even offer free 
upgrades. And FirstClass integrates fantastically with the Internet. So if you're looking for superior messaging, get 
FirstClass from SoftArc. Lt's so easy, your entire company can use it. Which is more than we can say for their VCRs. 

E-MAll ~CONFERENCING ~ DATABASE ACCES S mSEARCHING P I NTERNET ACCESS 0 REMOTE· ACCESS . 

FOR A FREE DEMO COPY OF FIRSTCLASS MESSAGING CONTACT US AT www.softarc.com OR 1-800-SOFTARC EXT. 25 
Sofl Arc Inc.• 1902 Ridge Road :t325, Wes t Seneca, New Yo rk, 14224. Tel 905-41 5-7000 Fax 905-415-7151 or info@softarc.com. "FirstClass" is a trademark of Sof1 Arc Inc. 
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TigerStack: the 
SwitchReady™ 
stack from SMC. 

You know the story. One day 
you need to add users. The 
next day you need to add 

band­

~-----~ width. 
~--Et_he_rE_z_Hu_b_ __,IAnd 

every day you need to do it 
as easily and cost-effectively 
as you can. 

Enter the SMC TigerStack. 
A line of stackable hubs with 

capacity for up to 224 users 
and 32 segments in a single 
stack-so you can grow your 
network as fast as you need, 
and add switching whenever 
you like. 

With a growth path like 
that, it's no wonder 
TigerStack was voted #I in 
the stackable hub class by 
VARs in the VARBusiness 
Hub Product Report, and 
named Editor's Choice in 
Network Computing. 

While TigerStack is best 
in its class, it's just one of 
SMC's workgroup solutions. 

We also offer workgroup 
switches, managed and 
unmanaged hubs, and an 

·,t·· award-winning
'. .· line of Ethernet 
- and Fast Ethernet 
•·:. adapter cards. 


-•---.;;.i. • So put your 


EtherEZ Adapter I network 
on the growth path with 
SMC's workgroup solutions. 

To get further 
information, and to 
receive your FREE 
TigerStack poster, 
call 1-800-SMC-4-YOU, 
Dept. TR33. 

SMC® 

1-800-SMC-4-YOU 
World Wide Web : http ://www.smc.com 

OCopyright 1996 St:mclard Microsystems Corporat ion. 
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Networks 

New WCIY6 to CClrlY LAN trauuic over ATM 
6o lidiby. By Salvatore Salamone 

Life in 	the Fast LANE 
any com panies a re beginning 
to migrate their rradirional 
router-based n etwor ks ro•••I ones based on switching. Last 

year, revenu es for switching products 
of a ll types grew by about 250 percent, 
according to the market-research firm In­
ternational Data Corp. (IDC). 

The driving fo rce beh ind thi s shift is 
the need for more desktop bandwidth 
to support multim edia and other band­
width-intensive applications. Switchi ng 
offers an attractive way o f delivering this 
bandwidth, for several reasons. The trick 
is to achieve thi s benefit w hil e prese rv­
ing some of rhe key features of routing. 

One aspect rhar makes switching at­
trac tive is rhar ir saves money because 
you retain your desktop investment. You 
can sti ll use rhe same Erherner or Token 
Ring adapter cards that have been sirring 
in your desktop systems all the whi le. You 
simply swap out your ex isting hu bs and 
install switched hubs. 

A second advantage to addi ng switch­
ing technology to a net\vork is rhar every­
one gets more bandwidth. Rather than 
all users o n rh e sa me LAN segment shar­
ing 4, 10, or 16 Mbps (depending on the 
type of LAN that rhey a re connected to), 
each user can get up to the full segment 
of bandwidth dedicated to thei r con ­
nection. 

Additi onall y, backbo nes tha t employ 
switching technol ogy are easier to man­
age . That' s because switches typically 
replace routers in such env iro n ments. 
A11d switches, which are essentia ll y mul­
tiport bridges, are much easie r to man­
age than rou re rs. 

But s in ce switches a re essent ia ll y 
mulriport bridges, rhey do nor typical ly 
perform rou ting at the network layer­
somethin g you might want to take ad­
vantage of. For example, you might want 
to contain traffic from app lications run­
ning over chatry protocols to specific seg­

ments of a netwo rk . Or you might wa nt 
to route between subnetworks. 

ATM Steps Up 
O ne way of deploying sw itching in an 
organization that seems to be taking hold 
is to use Ethernet o r Token Ring switch­
ing in rhe workgroup and asynchronous 
transfer mode (ATM) switch ing in the 
backbone. This lets an o rganization re-

Three Ways LANs Can Leverage ATM 
Method Advan es 

Often compan ies use switches and 
routers together, and rh e routers confine 
rhe traffic to portions of rhe network and 
\er o nl y rh e appropria te traffic pass to 

o ther sub networks. A mo re interesting 
approach is to include th e routing fun c­
tions with rhe switch. A number of switch 
vendo rs' products a ll ow you to sort and 
filter based on netwo rk-l ayer informa­
tion w ithin eac h packer. Howeve r, one 

Disadvan es 
ATMAPls Makes adirect connection between Currently available APls 

an application and ATM services, such are proprietary. 
as QoS. 

LAN emulation 	 Lets you use lhe AlM backbone 
by converting IP packets to 
ATM frames. 

Needs routers to handle 
traffic between subnets; 
does not ~portQoS. 

Multi-Protocol over Specifies routing of IP and IPX for No time frame for 

ATM (MPOA) ATM switches, so no additional routers availability; some 


are needed. 

rain its desktop environm ent and offers 
a switched, high-speed backbone. 

The drawback of us ing this comb i­
nat ion is that tru ly raking adva ntage of 
ATM in suc h a siru arion requires some 
wo rk. There are basically rwo issues to 
dea l with: One has to do with rh e way 
packers are routed, and rhe o ther dea ls 
wirh gaining access to ATM services. 

One approach to carrying LAN traffic 
over ATM is LAN emulation (LANE). With 
LANE, LAN packers are converted to ATM 
cells so they can pass over the backbone. 
LANE is pre rry much rh e sim p lest way 
to merge LAN and ATM networks. The 
downside to LANE is that ir requires rout­
ers to hand le traffic rh ar must pass be­
tween different subnetworks. 

vendors are working 
on different implementations. 

limirarion to such an approach is rhar you 
cannot rake advantage of ATM's quality 
of service (QoS) feature. 

Quality Is Job One 
In a pure ATM network, QoS lets an ad­
ministrator associate a QoS level with dif­
ferent typ es of traffic. The idea behind 
QoS is rhar you can give so me types of 
traffic priority over other types. 

For example, suppose you have a net­
work rhar supports videoconferencing 
and large fil e transfers for an engineer­
ing group using CAD/CAM and also car­
ries transaction-processing-based traffic 
from re \emarkerers rakin g phone orders 
from customers. If there are no priority 
levels, rhe engineers might clog rhe ner-
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work when sending many files at once. 
That wouldn't do wonders for the 

videoconferencing application, where 
delays produce noticeable jumps from 
frame to frame. And customers placing 
orders over the phone won't be happy 
if it takes the telemarketing folks a long 
time to confirm that each item is in stock. 
With QoS, a manager can set the leve ls 
so that the transaction-process ing traffic 
gets the highest priority, the videocon­
ferenc ing traffic the next-highest prior­
ity, and file transfer the lowest priority. 

There are several ways to give tradi­
tional LAN app li cations access to ATM 
QoS features. But no one way is right for 
everyone. The most direct way is to write 
ATMAP!s that directly link an app lication 
to ATM services. The main problem with 
ATMAP!s is that they are proprietary and 
are often tied to the OS under wh ich the 
application is running. 

lpsil on Networks, a start-up in Palo 
Alto, Ca li forn ia, has come up with an 
interesting solution to the problem ofget­
ting LAN traffic over ATM and tapping 
ATM's strengths. The company has devel­
oped a routing protocol that delivers 
the features of traditional routing while 
leveraging ATM speeds. 

lpsil on se lls a switch that runs the pro­
toco l. But other vendors will license the 
protocol from the company. Already, Ip­
si Ion and Digital Eq uipment have an­
nounced a strategic technical alli ance 
where Ipsilon's technology will be imple­
mented on Digital's GIGAswitch /ATM 
switch and LAN switches. 

Ipsi lon's approach is to put an IP stack 
on an ATM switch . The company's soft­
ware uses a n intelli ge nt classifica ti o n 
scheme whereby the switch dynamical­
ly determines when to switch and when 
to rou te. T he determination is based on 
the nature of the traffic. 

Traffic enteri ng the switch is checked 
by an IP switch controller, the inte lli­
gent routing software. The IP switch con­
troller performs what lpsil on calls flow 
classification. The flow is defined as a 
sequence of like IP packets that are sent 
from one node to one destination address. 

When longer-lasting flows, such as file 
transfers, multimedia traffic, and video 
streams, are noticed, the switch shifts into 

WHERE TO FIND 

Digital Equipment lpsilon Technologies 
Corp. Palo Alto, CA 
Maynard, MA (415) 846-4600 
(800) 344-4825 www.ipsilon.com 

www.digital.com 
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a cut-through switching mode of opera­
tion, where the switching is done in the 
ATM hardware. This is an efficient way 
to transfer the data between nodes. "The 
'flow-labe led IP ' approach gives you a 
blazingly fast router/switch combo," says 
analyst Ron Jeffries of Jeffries Research. 

The I psi Ion architecture lets IP switch­
es forward packets at speeds up to5.3 mil­
lion packets per second, according to the 
company. Short- li ved traffic is moved 
usi ng traditional store-and-forward tech­
niques, where decisions are made using 
software. Basically, it's much slower to 
move data this way than by using cut­
through, hardware-based switching. 

The main disadvantage to !psi Ion 's 

in order to connect different subnetworks. 
MPOA builds on the Forum's LAN em­

ulation standard, which specifies at the 
media access control (MAC) layer (OSI 
layer 2) how legacy LAN protocols tra­
verse ATM networks. MPOA adds layer 
3 support and support for ATM's QoS. 

The specification, expected to be com­
pleted later this year, has three compo­
nents. First, there's edge devices that are 
LAN switches with ATM interfaces; they 
have software that processes packets at 
layer 3 but forwards packets at layer 2. 

Next, route servers run traditional 
routing protocols, such as RIP (Routing 
Info rma ti on Protocol) or OSPF (open 
shortest path first), and calculate routing 

MPOA Aids Routing to ATM LAN Emulation 

------' 

.---- - - - - - - -1• Edge router checks if it 

1 knows the route for an 


Legacy LAN irafflc iI I l incoming padlel
1 • ATM lraffic 

Oa) LAN'5ille destinations I Edge router t I@ Hnot, it checks with Q b) Padlets bound for A1'il 
are routed by network ' l the route sener. switches are sent by MAC 
address Qayer ~). i layer (layei: 2) address. 

I 
1I 


l
I 


I 
I I 
! I . 
1 	 : @ Route sener calcula!es the best route, based on
l 	 1 traditional LAN protoeols or Internet Address 

1 Summarization Groups. HSllpplies route to
I 	 : edge router.

I Route server : 
----~ - - ---- - .IAdistributed, virtual router 

approac h is tha t it's proprietary. But 
many industry analysts don't thin k this 
w ill deter users from taking advantage 
of the technology. "This is exactly what 
users are look ing for," comm ents Fred 
McClimans, principal at Decisys, a con­
sul tancy based in Ste rling, Virginia. 

A secondary disadvantage to I psi Ion's 
approach is that the backbone must be 
IP-on ly. However, this is not a problem 
for many users. For exa mple, 85 percent 
of Digital's installed customer base has 
pure IP backbones, accord ing to Wi lliam 
Maro, the company's vice president of 
network product engineering. 

More Than One 

For networks that have multiple proto­
cols, there are other solutions. The ATM 
Forum has developed a specification 
called Multi-Protocol over ATM (MPOA), 
a routing protocol for ATM networks. 

MPOA defines IP and !PX rout ing for 
ATM switches. Switches that run the 
protocol do not require separate routers 

paths. T he route servers and edge devices 
sp li t the functions ofa traditional router. 

The last component of MPOA is the 
Internet Address Summarization Groups, 
which are ranges of network-l ayer ad­
dress groups. Here's how MPOA works: 
An edge device checks incoming packets. 
If a device receives a packet wi th a des­
tination address that the edge device al­
ready knows, the packet is forwarded 
directly to the appropriate edge device. 
But if the edge device doesn ' t know the 
destination address, it must be looked up 
and the most appropriate route calculat­
ed before the packet is passed on. 

ATM might eventually work its way all 
the way down to the desktop. But until 
it does, users must compromise with 
solutions such as MPOA or Ipsilon's when 
it comes to efficiently moving LAN traf­
fic over ATM backbones. liJ 

Salvatore Salamone is an editor at LAN Times. 

You can contact him by sending e-mail to 


salvatore_salamone@wcmh.com. 

mailto:salvatore_salamone@wcmh.com
http:www.digital.com
http:www.ipsilon.com
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Front-loading MultiBay allows you 
to mix and match th ese devices: 

• Floppy drive (standa rd) 

• QuadSpeed CD-ROM drive ($389*) THE COMPAQ LT E 5000 

• Optional 2nd hard drive - up to 1.35GB 
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independent, objective source 
about OpenYiew 

Introducing the OpenView Advisor­

from the editors of Data Communications 


Corporate networkers who 've made the move to OpenView know how tough it is to find the 
facts on the industry's leading net management framework. And the same goes for third-party 
developers looking to crack this lucrative market. Despite all its support, HP hardly qualifies as 
an impartial source, and surfing the Internet or searching computer magazines is no way to 
plan an effective enterprise management strategy. 

The industry's only publication devoted exclusively to OpenView 
Open View Advisor gives users and developers exactly what they need: a monthly, vendor-indepen­
dent newsletter that's got the technical savvy to solve their most pressing problems. Written and 
edited by the staff of DATA COMMUNICATIONS and some of the top consultants in the OpenView 
community, each issue is packed with in-depth analyses and hard-hitting technology reviews that 
can ' t be found anywhere else. 

Take a look at the regular roster of features that make Open View Advisor an indispensable tool 
for net managers and ISVs: 

ANALYSIS 
Industry experts detail and discuss OpenView trends 
and technical developments 

TECHNICAL TUTORIALS 
Step-by-step troubleshooting from users and developers 
who've overcome the OpenView challenges 

CASE STUDIES 
Detailed profiles of actual Open View networks, wi th an 
emphasis on cost analysis, product selection, implemen­
tation strategies, and deploym ent issues 

TECH TIPS 
Concise, hands-og solutions to common OpenView 
problems from users, developers, and HP engineers 

DEVELOPER'S VIEW 
An open forum for application developers, system inte­
grators, and third-party vendors 

INTERVIEWS 
No-holds barred discussions with key HP engineers and 
product managers for the OpenView line 

INTERNATIONAL ISSUES 
Addresses the concerns of global ne tworkers, 
includ ing managing across WAN links, finding prod­
ucts, and integrating standards and platforms 

PRODUCTS 
Exclusive coverage of new and upcoming products and 
services fo r the OpenView environment 

Take advantage of this one·time introductory offer fromOpenView Advisor 
Act now and become a charter subscriber to OpenView Advisor for the special price of only $495 
for 12 issues ($595 outside North America) . That's a savings of $100 off the regular subscrip­
tion price. But you have to move quickly- this offer is available for a limited time only. 

To order,call toll·free in the U.S.: 1·800·598·0474 
To order outside the U.S. call: 615·377·3322 Data . .Fax orders to: 615·377·0525 
Internet address: openview@mcgraw·hill.com Commun1ca1ions 

T50101 

http:openview@mcgraw�hill.com


T s·· 
p T N G w T H 0 u T L M c 0 M u 

Making your 486 nm like a Pentium" doesn't take magic. 


It just takes a TurboChi p'" and a little pocket change. 


Instantly, you will have 5 x 86 clock-quadrupled technology 


that will help your system run three times faster. And the TurboChip has
-
all the power you need to run today's demanding software, whether you 

have a 486-basecl DX2, DX, SX2, or SX system. So how does the 

TurboChip compare to Intel's OverDrive"? Not only does the TurboChip 

beat the OverDrive in price, compatibility, and warranty, but in a recent 

study* it also outperformed it. The TurboChip is designed with AMD's 

Am 5 x 86-P75 C PU and upgrades with most IBM-compatible desktop 

systems. And since the TurboChip is a chip-for-chip replacement upgrade, 

it's easy to install. Plus it preserves your system configuration. To find your 

nearest Kingston" distribu tor call our vlfllTStOil 
to ll -free number; (800) 251 -9059. .l.'-~CHNO~YCORPORATION 

Circ le 7 2 on Inquiry Card (RESELLERS: 73). 

Fo r m ore i n f or m ac i on ca ll us a c (800) 251-9059 =-~~ V i sic ou r Web s i ce : h cc p : /l www .kin gsco n. co m/ b .hc m 
SGS 

~ *Winrach resc, Advanced Micro Dc\•ices, 1995. Kingscon TechnologyCorporntion, 17600 Ncwhopc S lrttl , Founiain Valley, CA 92708 USA, (7 14) 435-2600. Fax (714) 435-2699.© 1996 Kingston Technology Corpormion. 
Am5x86:P75 All rights reserved. Kinb'Ston is a registered 1r::idcmark and Compu1ing Without limits and TurhoChip are tr..idcmarks of Kingst0n Technology Corporation. All nthcr registered 11.1demarks arc lhc propcn)' of their owners. 
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In te l ·6 new MM X in6truction6 bring ta6ter multimedia 

proceM ing to x86-compatibl e CPU6. By Tom R. Hatthill 

x86 Enters the Multimedia Era 
MX is th e most s ignifi cant 
revisio n o f th e x86 architec­
ture since Intel introduced the 

• •1111 32-bit 386 chip in 1985. Pro ­
grammers get eight new registe rs and 57 
new instructions that are optimized fo r 
multimedia tasks. Users will get better 
performance with video, graphics, ani­
mati on, and sound. Yet th e new MMX­
enabled CPUs will be co mpatibl e with 
ex isting x86 so ftw are and should cost 
about the same as regular x86 processors 
with out MMX technology. 

Intel says it will ship the first MMX Pen­
tium (code-named the P55C) in the fourth 
qu arter. N ex t year, Inte l pl ans to inte­
gra te MMX into a ll its new x86 chips, 
including the six th-generati o n Pentium 
Pro. By 1998, MMX will probably be as 
integral to th e x86 a rchitecture as th e 
ex tended 32-bit in structi o ns that Intel 
added to the 386 mo re than a decade ago. 

Other x86 vendo rs are adoptingMMX, 
too. Thanks to a recent cross-li censing 
agree ment, future x86 p rocessors fro m 
Adv anced Micro Dev ices a nd AM D's 
subsidiary, NexGen, sho uld be compat­
ible with Intel's P55C. Cyrix, another x86 
vendor, has not ye t licensed MMX. How­
ever, Cyrix maintains that its future CPUs 
w ill be full y co mpa tibl e with MMX, 
either by licensing or reve rse-engineer ­
ing the Intel technology. 

N umerous so ftware co mpani es have 
announced suppo rt fo r MMX in upcom­
ing vers io ns o f th e ir p ro du cts. Th ese 
include key deve lopment too ls such as 
Microsoft Vi sual c+ +, Watcom c+ +, 
M ac romedi a Di rec tor, a nd C rite rion 
Render Ware. Microsoft says it w ill sup­
p o rt MMX in its new Direct3D and 
ActiveM ovie AP!s. 

InsideMMX 
Addin g new instructi o ns to a mic ro ­
processor is easy: Define the new opcodes 
and add the necessa ry logic. But adding 

new instru cti o ns witho ut disrupting 
softwa re compatibili ty is another matter. 
It's a particul ar chall enge with the x8 6 
beca use backward compatibili ty isn'tjust 
advisable; it's mandatory. 

expo nent. MMX instructi ons use those 
80-bit registers as a random-access fil e 
(not a push-pull stack) of eight 64-bit reg ­
isters. In other words, MMX instructions 
use o nly the 64-bit mantissa portion of an 

How MMX Does Chromakeying Without Branching 
0 PCMPEQW (Packed compare for equality, word) is perlonned on weathercaster and blue-screen 

images, yielding bitmask, then... 

[I]B + 
Weathercaster image Blue background Weathercaster 

bibnask 

@a Bitmask and weathercaster are PANDNed (Packed AND Non, yielding first intennediate image while... 

[I] + B IB)]

Weathercaster Weathercaster image Weathercaster 

bibnask w/o background 

@b Bitmask and weathennap are PANDed (Packed AND), yielding second intennediate image, then... 

[I] +~ ~ 

Weathercaster Weather map image Bitmasked map pixels 

bitmask 

@Two intennediate images are PORed (Packed OR), resulting in final composite of weathercaster 
over weather map 

~ +~ ~ 

Weathercaster Bitmasked map pixels Combined image
w/o background 

Complex multimedia processing can be done without 

code branches by using MMX instructions. 

Intel mapped the eight new Mlv!X reg­ FP register to sto re MMX operands. 

isters into the existing stack of fl oating­ This trick gives programmers the vir­

po int (FP) registers. T here are eight gen­ tu a l equival ent of eight new regis ters 

eral-pu rpose FP registers in an x86 FPU, witho ut radically altering th e standard 

and each one is 80 bits wide. FP values use x86 architecture. OS vendors don't have 
64 bits forrhe mantissa and 16 bits fo r the to modi fy their code to save the state of 
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MMX registers during context switch­
es-MMX registers look like ordinary FP 
registers to the OS. Clever, eh? 

But there's a catch. Programmers can 
use MMX and FP instructions in the same 
program, but they'd better not mix them 
because both kinds of instru ctions need 
the same registers. When a program fin­
ishes a sequence of MMX instructions, it 
must cl ear t h e reg isters w ith a new 
instruction (EMMS: Empty MMX state) 
to make way for subsequent FP instruc­
tions. FP instructions do likewise when 
they pop values off the FP stack and set 
the registers' tag bits. If a program mix­
es FP and MMX instructions, it will pay a 
performance penalty for these register­
level "context switches." 

Generall y, th ough, it sho uldn 't be a 
problem. Developers of multimedia 
shou ld segregate MMX instructions in a 
subroutine o r library that's called on ly 
after probing the ch ip 's CPU_ID to ver i­
fy that it supports MMX. It makes sense 
to gro up MMX instructions into tight 
routines, anyway, beca use multimedia 
processing typica lly invo lves repetitive 
operati ons on long seq uences of data. 

Packed Operands 
Even tho ugh MMX instructions use FP 
registers, they ' re all integer-type instruc­
tions. Their 64-bit operands may contain 
e ight packed bytes, fo ur packed 16-bit 
words, two packed 32-bit doubl ewords, 
or a single 64-bit quadword. 

Potentially, an MMX instruction could 
man ipulate an SO-b it packed operand if 
it used a whole FP register. But Inte l lim­
ited the operands to 64 bits because they 
match the Pentium's 64-bit 1/0 bus and 
internal data paths. Also, 80 isn't an even 
power of 2 in binary, so it 's mo re trou­
bleso me to handle. 

As it is, the 64-bit operands are plenty 
long enough for typ ica l multimedia jobs. 
Suppose a program is m a nipul at in g 
graphics in 8-bitco lor, which is often the 
case in games. An MMX instruction can 
pack eight pixels into a single o perand 
and process them all at once. An ordinary 
x86 CPU can shuffl e on ly one pi xe l at a 
tim e. Audio an d communications pro­
grams often use 16-bitdata types, so a sin-

W H E R E T 0 F-1 N D ·'.0 

Intel 
Santa Clara, CA 
(408) 765-8080 
http://www.intel.com 

gle MMX instruction can process four of 
those values in a single chunk. 

Most MMX instructions follow this 
patte rn of perfo rming a singl e opera­
tion on a series of integer values. This 
technique is ca ll ed sin gle in structio n , 
multiple data (SIMD), and it lends itself 
to the a lgorit hms and data types fre­
qu entl y found in multimedia software. 
Examp les in clud e MPEG comp ress io n, 

execution unit for MMX, so any advances 
that improve integer performance will 
benefit MMX performance as well. 

One thing you won't find in the MMX 
instruction set is branch instructions . 
Branches would disrupt the instruction 
fl ow, and mispredicted branches would 
sta ll th e pipelines-a particular hazard 
in the sup erpipe lin ed Pe ntium Pro. 
Instead, there are new conditional-select 

What MMX Adds to Intel Instructions 
Opcode Type Mnemonic Description 
Arithmetic 

Comparison 

Conversion 

Logical 

11 

Shift 

Data transfer 

FP/MMX State 

PADD [B,W,D] ................. Packed add with wraparound on [byte, word, doubleword] 

PADDS [B,W] .................. Packed add signed with saturation on [byte, word] 

PADDUS[B,W] ................ Packed add unsigned with saturation on [byte,word] 

PSUB[B,W,D] ................. Packed subtract with wraparound on [byte, word, doubleword] 

PSUBS [B,W,] ................. Packed subtract signed with saturation on [byte,word] 

PSUBUS [B,W] ................ Packed subtract unsigned with saturation on [byte,word] 

PMULHW.........................Packed multiply high on words 

PMULLW......................... Packed multiply low on words 

I 
' PMADDWD...................... Packed multiply on words and add resulting pairs 
 I 
PCMPEQ(B,W,O] ............ Packed compare for equality [byte,word, doubleword] 

PCMPGl'[B,W,0] ............ PacNed compare greater than [byte, word, doubleword] 

PACKUSWB.............. ....... Pack words into byte (unsigned saturation) 

PACKSS [WB,OW] ........... Pack [words into bytes, doublewords into words] signed with saturation 

PUNPCKH [BW,WO,DQ] ... Unpack high-order [bytes, words, doublewords] from MMX register 

PUNCKL[BW,WD,DQ] ......Unpack low-order (bytes, words, doublewords] from MMX register 

PANO................ ......... .. ... Packed bitwise AND 


PANDN.. .......................... Packed bitwise AND NOT 

POR......................... ........Packed bitwise OR 

PXOR...............................Packed bitwise XOR 


PSLL [W,O,Q] ..................Packed shift left logical [word, doubleword, quadword] by MMX register or immediate value 

PSRL [W,D,Q] ..................Packed shift right logical [word, doubleword, quadword] by MMX register or immediate value 

PSRA [W,D] ......... ............Packed shift left arithmetic [word, doubleword] by MMX register or immediate value 

MOV[O,Q,] ......................Move [doubleword, quadword] to or from MMX register 

EMMS..............................Empty MMX state 
 J

---~--

wavelet comp ressio n, motion compen­
sat io n, motion est imat ion, co lo r space 
conversion, tex ture mapping, 2-D filter­
ing, matr ix multiplication , fast Fourier 
transforms, discrete cosine transforms, 
and phoneme matching. 

Something else these processes have in 
co mmon is a lot of potential parallelism. 
It's no co inci dence that MMX instruc­
tions are integer operatio ns; th ey' re 
designed to exp lo it these character istics. 
Like most other integer operations in a 
modern x86, the majority of MMX 
instructions ca n execute in a single cycle. 
MMX multiplication instructions require 
three cycles to execute, but the CPU can 
issue a new one every cycle. 

Therefore, a superscala r CPU like the 
Pentium can execute multipl e strea ms 
of MMX instructions in its parallel inte ­
ger pipelines. An out-of-orde r CPU like 
th e Pe ntium Pro can rearrange MMX 
instructi ons for maximum efficiency. T he 
CPU doesn't need a spec ia l multim ed ia 

instructions that perform logica l opera­
ti o ns on multipl e operands. By using 
masks and bitwise comparisons, these 
instructio ns ca n achieve the same results 
as branches without the delays. 

On balance, it appears th at Intel has 
achi eved its goal of updating the x86 to 
meet the demands of modern software 
without jeopard izing compatibility. Intel 
co uld have squeezed o ut more perfor­
mance by making more radical 
changes-for example, by addi ng new 
MMX-specific registers instead of alias­
ing the FP stack-but such changes would 
slow down the adoption of MMX. The 
last time Intel extensively revised the x86 
architecture was 11 years ago, and most 
PC users are only now making the tran­
sit io n to 32 -bit software . Inte l wants 
MMX to catch on a little faster. Iii 

Tom R. Halfhill is a BYTE senior editor based 

i11 San Mateo, California. You can reach him 

at thalfhill@bix.com. 
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A network diasno6ticti prosram uor trackins down 

token-rins uaultti. By Barry Nance 

Diagnosing Token-Ring Ailments 
oken-ringcards are a sociable 
lot: They say "hello" to each 
other many times during a 
day. They're health-con­

scious, too. Ifone card complains it's not 
feeling well, the other cards call for help. 
In comparison, Ethernet LANs fall silent 
when trouble strikes. 

This article explains how to write soft­
ware that listens for these cries for help 
on a token-ring network. The software 
will intercept, interpret, and display 
error-report packets so you can identify 
failing network components. 

MAC-Layer Frames 

Two basic types of frames circulate on a 
token-ring LAN. The first type carries 
information from a PC to a file server, or 
sometimes from one PC to another. These 
frames comprise the vast majority of LAN 
traffic. 

The other type of frame on a token ­
ring LAN exists solely to help the network 
manage itself. Token-ring cards send and 
receive such frames-called MAC-layer 
(media access control) frames-with­
out prompting from the network OS 
(NOS). 

An active (i .e ., inserted on the ring) 
token-ring adapter sends and receives 
MAC-layer frames entirely from within 
itself, without regard for the type ofcom­
puter, OS, or NOS. The adapters com­
municate with each other every few sec­
onds, interspersing their MAC- laye r 
frames with the ordinary (NOS) "work­
to-do" frames. The MAC-layer frames 
allow the adapters to tell each other 
who's in charge, who's present, who's 
merely coughing, and who's terminally 
ill. MAC-layer frames eve n let th e 
adapters keep track ofwhich adapters are 
ring neighbors. 

Two token-ring devices are neighbors 
if they have adjacent connections at the 
multistation access unit (MAU). How­

ever, if some devices aren' t presently ring 
members, their MAU ports don't count. 
You might, therefore, have two token­
ring neighbors whose MAU ports aren't 
next to each other. 

When a device transmits an error noti­
fication, the error is often the result of a 
garbled or missing transmission from the 
device 's upstream neighbor, known as 
the nea rest active upstream neighbor 
(NAUN). To fix blame for the error, you 
need to know the NAUN of the device sig­
naling the error. 

MAC-layer frames contain the fields 
that are shown in the figure "A Token­
Ring Packet." The destination address 
and source address fields are 6 bytes on 
most networks. The data fie ld varies in 
size from packet to packet and has a max­
imum length of approximately 4 KB on 
4-Mbps LANs and approximately 17 KB 
on 16-Mbps LANs. 

A frame that isn't a MAC-layer frame 
carries data in the data field (usually a fil e 
service packet, or perhaps an account ID 
and password during a log-in attempt) . 
A MAC-layer frame, on the other hand, 
carries ring management information in 
the data field. 

The 1-byte frame control field contains 
two subfields, Frame Type (the first 2 bits) 
and MAC Contro l ID (the remaining 6 
bits). The 2 Frame Type bits have a value 
of 00 for MAC-layer frames and 01 for 
other frames (11 and 10 are reserved). 
The 6 MAC Control ID bits provide a gen­
eral identification of the type of ring man­
agement frame. 

Normal Frame Activity 

About eve ry 6 seconds, th e network 
adapter that's designated the active mon­
itor (which can be any adapter on the net­
work but usu a ll y winds up be ing the 
adapter in the PC that's been powered on 
the longest) transmits an active monitor 
present frame, which is addressed to all 

other network adapters. The other net­
work adapters chime in by transmitting 
standby monitor present frames, which 
indicate these adapters' ability to take 
over the role of active monitor if it be­
comes necessary. 

If the adapters don't receive an active 
monitor present frame within several sec­
onds, they broadcast claim token frames. 
They then negotiate with one another 
to decide which adapter will become 
the new active monitor. 

A healthy token-ring LAN that's in a 
steady state-no one joining or leaving 

A token-ring packet's frame 

data field is variable-length, 

ranging up to 17 KB. 

the ring-ex hibits simple MAC-layer 
activity. When a token-ring-connected 
device joins or leaves the ring, the join­
ing or leaving causes a brief electrical dis­
ruption of the ring. This disruption 
occurs as a relay inside the MAU closes or 
opens. The downstream device senses the 
disruption and transmits a soft-error­
report (error-notification) frame. 

Typically, the downstream device cat­
egorizes the error as a burst error, line 
error, or token error. When a down­
stream device causes one of these errors 
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by joining or leaving the ring, it's as if the 
ring suddenly sneezed. A healthy ring will 
experience burst, line, or token errors 
as the membership of the ring changes 
over time. 

Abnormal Frames 
A downstream device also uses the soft­
error-report frame to notify other ring 
stations that a receiver-congestion error, 
an internal error, a lost-frame error, a 
frame-copied error, a frequency error, or 
an access control (A/C) error has oc­
curred. Receiver-congestion errors may 
be a symptom of a failing ne twork 
adapter or possibly a network adapter 
that simply can't keep up with the traf­
fic flow. Receiver congestion happens 
when a token-ring adapter's input buffers 
are full and the adapter cannot accept 
an incoming frame. 

An adapter that reports an internal 
error is trying to tell you that it may 
soon fail. An adapter notes a lost-frame 
error when the adapter fai ls to receive 
one of its own frames. A frame-copied 
error happens when an adapter recog­
nizes a frame addressed to itself that 
another device has already recognized. 
Frequency errors usually signify serious 
cabling problems. Finally, an adapter 
reports an A/C error when the adapter 
receives a standby monitor present frame 
without first receiving an active monitor 
present frame. 

Beacon frames are a dreaded occur­
rence on a token-ring LAN. An adapter 
transmits beacon frames (it is said to be 
beaconing) to downstream devices when 
that adapter detects silence (no token or 
data frame) from its upstream neighbor. 
Hopefully, the adapter that's upstream 
of the beaconing adapter will receive 
the beacon alert. If the beaconing condi­
tion is the result ofa momentary adapter 
fault, the adapter sensing the problem 
will eventually hear a signal from its 
upstream ne ighbor, and the ring wi ll 
resume normal operation. 

During the beaconing condition, the 
two adapters associated with the fault­
the one beaconing and its upstream 
neighbor-remove themselves from the 
ring and attempt to reattach. If the con­
dition is the result of a cable break, one 
or perhaps both of the adapters will fail 
to reattach, and the rest of the ring re­
sumes normal operation. The result is 
usually a workstation or two dropping 
from the ring, and the other people on 
the LAN resume their normal work. 

64 BYTE JULY 1996 

When a beaconing condition resolves 
itself successfully, people at most work­
stations will experience what seems to be 
a momentary pause in network access. 
(Of course, if a file server is involved in 
the fault and drops from the ring, every­
one on the LAN may be affected.) 

Using the Program 
The token-ring monitoring program 
intercepts MAC-layer frames, decodes 
them, and displays the result. The top of 
the screen identifies the active monitor, 
shows the number of standby monitors, 
counts the number of MAC-layer frames 
that hav e been received, and lists the 
token-ring nodes that have reported 

errors. The bottom half of the screen dis­
plays MAC-layer frames as events, one by 
one. The program writes a log file of 
events and error statistics, appending to 
th e file each time a token-ring device 
reports an error. The program updates 
the top half (the node list) of the screen 
every 6 seconds but shows events in the 
bottom half of the screen as they occur. 

The PC on which you run the diag­
nostic software must use the IBM LAN 
Support Program (DXMAOMOD.SYS and 
DXMCOMOD.SYS device drivers) or an 
equivalent. When the program begins to 
run, it looks for a file named USER.LST 
and, if the file is present, loads worksta­
tion node addresses and log-on names 
into memory. 

You can create a USER.LST fi le for your 
LAN, if your NOS is NetWare, simply by 
running the USERLIST NetWare utility. 
Use the /a command-line parameter to 
cause USERLIST to show node addresses 
in the utility's output an d redirect the 

Token-ring diagnostic software intercepts, interprets, 

and displays error-report packets. 

output to a file with the ">" redirection 
character. If you use a NOS other than 
NetWare, a sample USER.LST file accom­
panies the software. 

When the diagnostic program shows 
errors on the ring, you should note the 
node address or log-on name of the node 
reporting the error and of the NAUN. 
These pieces of information, along with 
the error message and the information in 
this article, should help you locate the 
problem. 

The program clears the statistical error 
counts for a node that hasn't reported a 
problem in over 10 minutes. This means 
yo u'll see entries di sap pear from the 
screen as time passes and the network 

operates normally. However, the log 
file TOKENRNG.LOG wi ll contain all the 
events and statistical error counts when 
you stop the program. 

Ring Out 
rhope you find the software useful and, 
if you're a programmer, interesting and 
informative. Frankly, however, I hope the 
program displays absolutely nothing but 
an odometer count of incoming frames 
on your computer screen . Token-ring 
errors can be exciting, but it's not the sort 
of excitement I'd wish on anyone. (The 
token-ring analyzer program is available 
on the BYTE Siteatwww.byte.com.) liJ 
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Notes 

GROUPWAR 

STRATEGIES 


Six key technologie6 will tell you iU you need 


Note6 or the Web or Note6 and the Web . 


By Bill Robert6 

otes versus the Web looks like so mething out of 
Mortal Kombat: intractable forces, fantastic weap­
ons, a scorched-earth battle. Even if you' re not in 
the thi ck of the fi ght, it's easy to get drawn into 
the conflict. On one side are N otes backers, who 

pro mise fully for med groupware in one neat package . On th e 
other side are intranet proponents, who o ffer inexpensive Web­
based intranets from multipl e vend ors for document sharing, 
confere ncing, and other coll abo rative tasks. 

Both sides clai m victory will be theirs. But look beyond all the 
saber-rattling and consider the six essentials of successful group­
ware: standards, security, replication, applications development 
tools, object sto rehouses, and messaging models. How do Web­
based technologies stack up against Notes? 

The answer today is that intranet pioneers currently lag be­
hind in most of these areas, but that may not be the case for long. 
For example, N etscape is ro lling out SuiteS pot, a collection of 
five cross-platform servers and a development envi ronment for 
intranets. There's also Digital Equipment's Workgro up Web 
Forum (recently renamed Alta Vista Fo rum) , the fi rst o f a set of 
open-standards groupware products. And All aire is shipping 
deve lopment tools designed to build Web-based collaboration 
applets. 

Other established vendors are integrating their products with 
the Web; examples include Lotus, N ove ll (with Group Wise), 
and !CL (with Team Ware). And, of course, there's the little mat­
ter of Microsoft Exchange (see the text box"Microsoft Exchange 
Server N eeds Work: Yours" on page 70). 

Within a year or so, ex pect a doze n groupware platfor ms, 
many niche applications, and maybe hund reds of applets fo r 
intranets. To decide where you should pledge your allegiance, 
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Advantages Disadvantages 
• Integrated groupware • No native RDBMS support 

components • Proprietary and complex 
• Supports Windows, Unix, • Applications developmentMac OS, and 0512 tools are difficult to use 
• Real-world track record •Expensive 

you should examine the six essenti al groupware technology 
areas one by one. 

The Standards Dance 
O ne appeal of open-standards intranets is freedom of cho ice . 
Here's the drea m: Choose applications from yo ur groupware 
shopping list, buy the products that best suit your needs, slap 



Two Views of Groupware 

Key Technologies Web 

Status Report 

Messaging 

~o/~~s 
Under 

construction 

Threaded discussions 

them onto intranet servers, and-presto!-you have a seamlessly 
integrated groupware p latform. But don't ex pect this dream to 
come true anytime soon. 

Although the scattered pieces of Web-based groupware are be­
ginning to appear, we're a long way fro m widely adopted stan­
dards that allow a mix-and-march system that works. Notes, th e 
Swiss Army knife of groupware, already does just that. 

w~~:i-~ Under 
construction 

Standards ~ 
~() 

Security 

Replication 

1'< w~~ 
Under 

construction 

Applications 
development 

Object store 

Advantages Disadvantages 
• Not proprietary • Largely untested for 

groupware
• Wide choice of products 


and vendors • Standards in flux 


• Easier administration • Primitive applications 
development tools 

• Many products still in beta 

Yes, it' s proprietary. No, the source code is nor in the public 
domain; you must li cense the software to get at the AP!s to the 
platform. But Notes is interoperable: Ir's available on Windows, 
OS/2, the Mac OS, and Unix. Ir sup porrs SPX, NerBIOS, App le­
Talk, and Banyan Vines. Rel ease 4 supports Internet protocols, 
including TCP/IP, SMTP, HTTP, and H ypertext Markup Language 
(HTML). Furthermore , Notes has an existing base of 3 million 
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Microsoft Exchange Server comes during Microsoft's massive re­
organization into Internet-aware business units. Positioning the 

product along the continuum between Lotus Notes and its Web-based 

groupware competitors requires a blend of analysis and prophecy. 
While the shipping version of Exchange Server includes Notes-like 

features such as public folders, replication, and applications develop­
ment tools, you need Microsoft 's powerful Visual Basic 4.0 program­
ming environment to match Notes' built-in prowess. Exchange's lever­

aging of Windows NT's administration capabilities makes the mes­
saging platform a no-brainer for companies that are already focused on 
Windows, but Microsoft's success at integrating Web technology may 

prove crucial for cross-platform adoption. 

Built on Mail 
The Microsoft Exchange Client software builds on the Exchange lnbox 

included with Windows 95. Thanks to its extension of Microsoft Mail's 

shared-folders technology, everyone in an organization can now access 
public folders in addition to their personal folders. You can assign sev­
en predefined levels of permission to users and groups, ranging from 
Contributor to Reviewer to several types of Author. 

You can configure the Client to sort folder messages by author, date, 
keywords, or content type. Items can be grouped up to four levels deep 

by subject, importance, and other MAPI or OLE properties, and they 
can be filtered by the same-or different-criteria. Connecting to an 
Exchange Server allows the use of AutoAssistants that can process 
your Inbox and public folders for expected documents and then move or 

forward them based on rules. 
The Exchange Client incorporates a client/server-enabled version 

of Microsoft Schedule+ 7.0; you can maintain appointments, tasks, 
events, and contacts, as well as schedule meetings, while sharing data 
with authorized users across the enterprise. Exchange Server supplies 
OLE Automation interfaces to both MAPI (i .e., OLE Messaging) and 
Schedule+ (i.e., OLE Scheduling) , giving Visual Basic programmers 

powerful tools for integration with Microsoft Office and other OLE­

enabled products. 
Exchange makes it easy to create simple form and folder applica­

tions. Forms Designer uses a Form Template Wizard to help you choose 

between sending data to another user and posting to a public folder. 

The Forms Designer, a slimmed-down version of the Visual Basic inter­
face, lets you add a limited selection of data-entry fields, option buttons, 

labels, and images to one or several tabbed windows. 
When you save your work and launch the Install process, the Forms 

Designer compiles the form into modifiable Visual Basic source files 

and creates a run-time executable file. The EXE file installs in the orga­

nization forms library, a personal folder, or a designated public folder. 
In the Exchange Client's Properties dialog box, you use tabs to config­

ure preferences. The Forms tab controls what types of items users can 
post, send, or drop in the folder. The Permissions tab grants user access. 

The Folder Assistant button in the Administration tab creates rules for 

processing incoming items. 

Apps Made Not-So-Easy 
Exchange provides several sample applications that you can use as-is 
or modify. Exchange's basic toolkit was used to build the Discussion & 
Response, Hot Topics, Contact Tracking, Document Filer, Interpersonal 

Forms, and Help Desk applications. Visual Basic programming was 

necessary for the Survey and Chess examples. 
Adding custom controls not supplied by the Forms Designer requires 

the 16-bit version of Visual Basic 4.0. You can use data-bound controls 

to display, edit, and update records in an external database. Enhancing 

the intelligence of forms enables validating user input, performing cal­
culations, and interacting with embedded OLE Controls (OCXes, now 
known as ActiveX controls). 

There's no direct interface to stream ActiveX contents into a mes­
sage. You have to write to a file and then use OLE Messaging functions 

to stream the binary data from the file to the appropriate control property 

sears and 13,000 business partners that de­
velop add-on products for the platform. 

Imagine th e ch uckle th at Notes fo lks 
must get ou t of watching Microsoft, Net­
scape, and Sun Microsys tems slug it o ur 
to establish tool, AP!, and server standards. 
Here a re just some of the protocols and 
standards that are nor yet full y adopted: 
Secure Sockets Layer (SSL), Secure HTTP, 
HTTP-Next Generation (HTTP-NG, which 
includes caching, preemptive caching, and 
open sessions between browser and serv­
er), HTML 2.0 and 3.0, Netscape's Frames 
extension, and JavaScript. So far there has 
been little effort to set up standards fo r 
conferencing. 

Developers and users will eve ntu a ll y 
sort our these issues. Yer even as that hap­
pens, Microsoft and Lotus are hoping to 
cash in on intranets by doing everything 
they can to adopt and support open stan­
dards wi thout compromising their crown 
jewe ls. After integrat ing with the Web, 
Notes (currently) and Microsoft Exchange 
(soon) wi ll make a strong run at dominat­
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ing th e intranet ma rket. Throw in Net­
scape, and it's a three-horse race. 

Balance of Security 
To guard agai nst mi suse- acc identa l or 
premeditated-a gro upware platform 
needs security that's rigorous enough to 

protect sensitive informatio n ye t fl exible 
enough to let users assign access levels to 
documents. In a proprietary system, devel­
opers can adopt any security standard they 
want and invoke it throughout the prod­
uct. That's what Notes dev elope rs did 
when th ey used Rivest-Shamir-Adleman 
(RSA) public-key encryption to bu ild four 
levels of security: authentication, access 
contro l, field-l evel encryption, and digi­
ta l signatures. 

Notes' bidirectional authentication 
makes cli ents and servers identify them­
selves befo re they converse. Notes pro­
vides access control to se rvers, databases, 
documents, and document fie lds through 
a list of autho ri zed use rs managed by 
whoever owns the resource. Field-level 

encryption lets you protect portions of a 
document. Notes even scrambles in fo r­
mation so it can ' t be understood if an un­
authorized person accesses it. Finally, dig­
ita l signatures verify that the indicated 
sender ac tual ly sent the in formati on the 
recipient receives. 

Intraners, however, remain secur iry­
challenged. Buggy software and Common 
Gateway Interface (CG!) sc ri pts, which 
abound on the Web, provide many secu­
rity holes. A good firewall can protect an 
intranet from an outside invasion, bur 
risks within th e firewall include confi ­
dential documents that fa ll in to unautho­
rized hands and private information that's 
in tercepted on its way to the server. 

Netscape has proposed the SSL proto­
col as a standard. SSL isn ' t universally sup­
ported, bur it 's gain ing popularity at the 
serve r level. SSL secures the communica­
ti ons channel between client and server, 
in a layer above TCP/IP and below HTTP 
and other application protocols. The pro­
tocol offers bidirectional authentication, 
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of the message. Forms Designer does not recognize changes you make 
with Visual Basic to a Forms Designer-generated form, and regener­
ating a form will overwrite your new Visual Basic code. You have to be 
careful to store new procedures in separate modules. 

Tools Time 
Microsoft has moved aggressively to integrate the Visual Basic devel­
opment environment with the Internet and Web technologies. A toolkit 
of ActiveX custom controls already allows the incorporation of hooks 

Exchange Server relies on Visual Basic 4.0 to compete with 

Notes as a complete groupware platform. 


to Web pages into Visual Basic-aware applications. Exchange already 
features an Internet Mail Connector with SMTP, Multipurpose Internet 
Mail Extensions (MIME) , and X.400 support ; however, Connectors for 
distributing Usenet news feeds to Exchange folders and translating 
public-folder contents into HTML will not ship initially. 

Contrast this to Notes 4.0's bundled lnterNotes Publisher and Nav­

igatortools, which allow bidirectional conversion between Notes and the 
Web.You can launch agents to download and convert Web pages and 
their uniform resource locator (URL) links to searchable Notes docu­
ments and then send newsletter summaries via e-mail for internal or 
Web publication. 

Both Notes and Exchange can leverage the Internet to replicate data, 
dialing into a local Internet service provider (ISP) and connecting with 
TCP/IP. Exchange allows both server-to-server and client-to-server 
replication. The latter occurs when you create off-line replicas of your 
server-based public or private folders. Updating public folders with new 
versions of fo rms is transparent to the user, but you have to package 
custom controls and other executables separately and make them avail­
able to users. 

Exchange's tight integration with Windows NT el iminates much 
housekeeping. You can use NT's User Managerfor Domains to create 
user accounts and mailboxes simultaneously; existing NT and NetWare 
accounts can have mailboxes added automatically. NT's log-on, pass­
word management, and security-descriptor permissions models pass 
through to Exchange Server administrators. 

The Microsoft Exchange product group provides server manage­
ment tools, calendaring and scheduling functionality, and tight OS inte­
gration not yet found in Notes or Netscape's offerings. On the other 
hand, Notes' cross-platform capabilities now extend to the LotusScript 
programming environment, allowing custom applications to run on a 
variety of legacy systems. Notes 4.1 will update the product to support 
ActiveX custom controls, and a suite of Lotus Components includes 
modules for both calendaring and scheduling. 

Microsoft's intention to merge its Internet Explorer with the Windows 
95/NT 4.0 Workstation OS will continue to make 32-bit Windows the 
leading environment for W eb development. While Lotus Notes has built 
up a big lead as the comprehensive groupware product, the legions of 
Visual Basic programmers represent heavy firepower as they turn their 
sights on Exchange and the Web. -Steve Gillmor is a consultant for group­
ware and other technologies. You can reach him by sending e-mail to 72662.3701 

@compuserve.com. 

message encryption, and message integri ty. 
SSL provides for optional client authen­

ti cati on . To achi eve th a t, client certifi­
cates- also called digital IDs or digita l cer­
tificates-must co me fro m a certify ing 
authority, such as VeriSign. The N etscape 
Proxy Server enhances security in th ree 
ways: with content fil teri ng; by lim it ing 
access to documents, di rectories, or si tes 
specified by uni for m reso urce locator 
(URL) wild-card expressions; and th rough 
reverse proxying, representing a Web serv ­
er to the public while the server rema ins 
behind th e firewall. 

O ther p roposed security protoco ls in­
clude Secure HTTP (SHTTP) fr om Com­
merceNet, a coaliti o n of businesses de ­
veloping commercial Internet p ro jects. 
SHTTP is a high-level p ro tocol that works 
onl y with the HTTP p rotocol but is po ­
tentially more extensible than SSL. At the 
present tim e, SHTTP pro tects the O pen 
Market Marketplace Server, while Secure 
HTTP M osaic, from Enterprise Integra­
tion Techn ologies, guards the cli ent side. 

SHTTP and SSL co mplemen t each other. 
Since these are only proposed standards, 

many developers are watching and wa it­
ing. "We're not cu rrently using SSL. There 
is so much churn in the industry as to who 
will win," says Dave Griffin, a Digita l team 
leader who is wo rking on the compa ny's 
Web-based groupware products. "We de ­
cided to stick wi th the least co mplicated, 
basic password security," he adds. 

Replication Proli feration 
Workgroups often include permanent or 
temporary employees located in scattered 
o ffi ces. Groupware must a ll ow all team 
members to share information, despite the 
time or their locati on . It's vita l fo r the plat­
for m to keep informati on sy nchron ized 
and consistent across all sites. 

Notes lets yo u keep multiple copies of 
single documents or databases, called rep­
licas, on more than one server or desktop. 
By exchanging modifications among serv­
ers and cli ents, Notes makes all rep li cas 
identical over tim e. 

H ere's how it works. Notes assigns each 
database and each document a unique ID 
number. These 128-byte numbers include 
items such as time, locati on, and date. Ifa 
change occurs in a document, the "$Last­
Update" fi eld changes to "N ow." When 
server A and serve r B rep licate, they com­
pare th e ir lists of ID num bers and ask, 
"When was the last time we replicated this 
number togethe r ?" They then ask eac h 
other for the list of all documents that have 
changed or have been added since the last 
re pli cati on. Then th ey exchange docu ­
ments and upd ate the databases . 

Notes 4 o ffers a fi eld-l evel replication 
feat ure, so o nl y those fi elds that have 
changed o r have been add ed repli cate . 
Notes administrators usually set up auto ­
matic replicati on between servers. Repli­
cati on between workstations usually takes 
place when a user tells the desktop to repli­
cate with a server. Once a new application 
is o n a N o tes server, it repli cates to any 
client o r se rver th at has app ro priate ac ­
cess. Any changes to a program are auto-
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Netscape SuiteSpot's Server Quintet 

matically rep licated to clients and servers. 
This is thorough, but not everyone' be­

lieves that this replication model is neces­
sary on an intranet. For example, in Pro­
cess Software's Purveyor, a Web server for 
Windows NT and NetWare LANs, the data 
storehouse is not a collection of data but 
a collection of URLs that point to obj ects 
wherever they exist. Because no docu­
ments o r other files move, replication is 
unnecessary. 

This sounds good, but it remains untest­
ed in the real world. Strictly speaking, Net­
scape does not replicate information; rath­
er, it synchroni zes information by pre­
emptively distributing fr equently used 
Web pages to server caches. This approach 
is not yet widely adopted, but it may be­
come commonplace, because HTTP traf­
fic is now growing much faster than tota l 
Intern et traffic, and preemptive caching 
limits the impact on network bandwidth. 

Netscape's Proxy Server 2.0 wi ll cache 
frequently accesse d Internet or intranet 
documents and use statistical analysis to 
determine which ones users are most like­
ly to request. A batch-retrieval process 
downloads a group ofURLs (up to 128 GB 
of data, or 70 million URLs) to ensure that 
the server caches the most pop ul ar sites 
and then makes them available. Netscape 
claims that wh en it deploys Proxy Server 
2.0, there is a 50 percent to 70 percent 
chance that th e servers wi ll cache a docu­
ment locally. 

Netscape a lso offers replicati o n on 
command through new scripting features. 
Proxy Server manages document exp ira­
tion and version control, and it checks the 
home server every time it requests a docu­
ment. N etscape's Catalog Server will pro­
vide an integrated index to sea rch for any 
document type, no matter where it is. 

Notes fans tout one other important 
aspect of replication: mobil e workers. A 
traveling sales executive, for instance, can 
connect a laptop to a Notes server, repli­
cate, and then work on databases, docu ­
ments, and even discussion threads while 
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SuiteSpot consists of up to five Internet servers. The Enterprise 

Server acts as the applications hub. 

o n a plane. When the executive replicates 
again, that work is updated throughout 
the syste m. lntranets have not addressed 
this aspect of replication yet. However, 
some argue that the universa l dial-up ca­
pability to the Web and the evo lution of 
wire less mod ems wil l lesse n th e impor­
tance of this Notes feature. 

Applications Development 
Parr of the groupware holy grail is a robust 
applicati o ns deve lopment envi ro nment 
so transpare nt that virtua ll y any end user 
can build applications. On the other hand, 
groupware must also offer tools for pro­
grammers who create permanent enter­
prise-wide- and often mission-critical­
applications. That's a tall order, no mat­
ter which solution you're co ntemplating. 

In re lease 4, Notes has tools with three 
levels of complexity. Agents are made up 
of app lication logic that lets you automate 
tasks on se rvers and clients. You can set up 
simple agents, such as automatic "reply to 
sender" co mmands in a dialog box. 

Lotus has also improved th e often­
cursed Notes macro language, which tra­
ditionally was the on ly Notes program­
ming tool-if you bothered to learn it. 
New to release 4 is LotusScript, an object­
oriented BASfC-compatible language. De­

velopers say it's essentially Visua l Basic 
with some additional commands. The big 
difference from Visual Basic is the Lotus­
Script Data Object, a set of classes, meth­
ods, and properties that allows programs 
to access re lational and legacy databases 
using Open Database Connectivity (ODBC). 
The process of learning LotusScript Data 
Object is about as easy as the process of 
learning any new Visual Basic extension. 
There is also a BASIC AP! for Notes, as well 
as APrs for the Notes server and client with 
either a Cora C+ + interface. 

For imranets, there's sti ll no set of uni­
fied programming tools designed for pro­
grammers and programming illiterates 
alike. Instead, programmers have to ac­
comp lish amazing development feats by 
using Perl, Tel, and CGI-tools not de­
signed for this environment. 

Sun Microsystems' Java programming 
language may revolutionize Web applica­
tions development. Java, an object-ori­
ented language simi lar to C+ +, leaves out 
some vexing and rarely used C+ + fea­
tures, such as multiple inheritance and 
extensive automatic coercions. It adds 
automatic garbage collection to simplify 
programming and cut down on bugs. Its 
object-oriented facilities are essentially 
the same as those in C+ +,with extensions 
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from Objective-C fo r more dynamic meth­
od reso luti on. The compiler generates an 
architecture-neut ra l object fil e for mat , 
which is executable on any processor with 
a Java run-time system. 

D eve lo pers have not wide ly ado pted 
Java ye t, a lthough N etscape and Micro­
so ft browse rs read Java . And eve ryo ne, 
including Lo tus, pl ans to in tegrate J ava 
with existing p rogramming tools. 

N etscape Navigato r 2.0 and Ne tsca pe 
N av igaro r Go ld 2.0 provide li ghtweight 
programmabili ty through Netscape Java­
Script, an API for cross-pl a tfor m script­
ing o f events, objects, and ac ti ons. It lets 
rh e page designer access eve nts such as 
start-ups and user mouse-clicks. Based on 
th e Java language, JavaScrip t extends the 
programm able capabilities of Ne tscape 
N av igator to a w ide range o f autho rs. l r's 
easy enough for anyone who can compose 
in HTML to use JavaScript to glue toge th­
er HTML, plug-ins, and Java applets. 

N etscape Live Wire Pro , o ne comp o ­
nent o f SuiteSpot, is a visual development 
enviro nm ent th a t has bu ilt-in da tabase 
connecti vity fo r building live o n-line ap­
pli ca ti o ns. Another of th e pl ann ed mid­
year releases, it will ship wi th a run -time 
version o f the In fo rmix Online relat ional 
database and provide native clienr-libra ry­
interface (C U) access to all major relati on­
al databases, including those fro m Oracle, 
ln fo rmix, Microsoft, and Sybase. 

This gives database applicati o ns devel­
opers the fl exibility to w rite po rtabl e ap­
plicatio ns using ANS I SQL yet obtain per­
fo rman ce benefits fro m nati ve database 
libra ri es. Amo ng its many pl ann ed fea ­
tures, Live Wire Pro will compil e applica­
ti ons that combine JavaScri pt, HTML, and 
images and then partition their executi on 
across cli ents and servers. 

Other tools are "rags" in standard HTML. 
T hese coded pages trigger wo rk fl ow and 
o ther co llaborati ve applicati ons. Cold Fu­
sio n Pro fess io nal 1.5 , a deve lo pment kit 
from Alla ire, lets you build coll aborative 
applications th at run on a Windows 95 or 
NT server and that any browser can launch 
on any platform. 

A Cold Fusion application is an HTML 
page with Co ld Fusion's Database M ark­
up Language (DBML) tags inse rted. These 
tags, written in C + + ,get p rocesse d by 
th e Cold Fusio n engine, whi ch resides on 
th e Web se rve r and incorpora tes Access 
or SQL Server database techno logr Co ld 
Fusion then translates the tags into HTML. 

DBML commands give Co ld Fusio n in ­
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Their branching structures look similar, but these groupware products manage workgroup 
conferencing in three different ways. You can access Allaire Forum (bottom right) from any 
browser on any platform; a polling feature in Digital Equipment's Workgroup Web Forums 
(bottom left) helps you reach closure in discussions ; and Notes lets the sender of a thread 
embed a link to other documents, a database, threaded discussions, or Web pages. 
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' I+ 03/08196. Whal d'ya know about that?! 'Le 

' I+ 03/08196 • No, no, no, you've got it .U wro 

-+ Post Message 

[top] [post reply] 

Date: 8.Mar.1996 (Fri) - 11:15 
Autl1or: Jack Sprat 
eMail: sprat@infonet.com 

structi ons on how to interact with data­
bases, launch processes, and perfo rm oth­
er tasks. Currently, to use Cold Fusion you 
have to code in HTML, but Nlaire promis­
es that later ve rsions will have WYS IWYG 
coding a nd w ill in corpo ra te J ava . T he 
co mpany's vision is to produce dozens o f 
appl ets, ca ll ed grouplets, th at all ow yo u 
to build simple o r co mpl ex gro upwa re 
appli ca ti ons. G iven Cold Fusion's Win ­
dows bias, it's likely to be most va luable 

in small er departments and workgroups. 
For mo re-industri a l-strength applica­

ti o ns, th e answer may be WebObjects 
from Next Software, which also builds on 
the Web's request-response-page delivery 
model. A typical applicatio n contains an 
H TM L te mplate with stand ard ma rkup 
elements a nd WebObject markup ele­
ments. W hen it runs, the applica ti on re­
places WebObject elements with dynam­
ically generated HTML code, which you 

mailto:sprat@infonet.com
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Right now, thousands of people are headed straight for your Web site. 

Tomorrow, there could be millions more. 


What message do you want to send them? 


Server unavailable. Try again later. ~ 

The RS/6000 Web Server In business today, you 
ca n't always predict how unexpected events will impact 
your Web site. But with the HS/6000'" Web serve1; you can 
be prepa1·ed for whatever comes yom way. 

For example, HS/6000 UNIX" servers can outscale 
anything out there, giving you the flexibiJity to respond to 
any business opportunity - whether it's around the bend 
or down the road. 

Just as important, you won't find a more security­

yow- data from falling into the wrong hands. And we offer 
HS/6000 Web servers with everything you'll need to get 
your Web site up and running fast, including IBM's Internet 
Connection or Netscape" Navigator'." 

If you're serious about doing business on the Web, strut 
with a serious server: the HS/6000 Web server. For our 
free guide, "Buj].ding Your Web Site~' call 1 800 IBM-3333, 
ex1:. FAOSS. Better yet, contact our HS/6000 Web server 
at www.rs6000.ibm.com 

minded server. From authentication to access contrnl, the 
HS/6000 provides security features designed to prevent Solutions for a small planet'" - --­

--- ·- · 
IBM is aregistered tr~de~ark and RS/6090 and Solutions 101 asmall plane! are trademarks of !BM Corp.UNIX is aregisteredtrademark in the 
U.S. and other countries. licensed exclusively through X/Open Cornnany Limited. All other company and/orproduct names are trademarks or 
iegiste1ed \1ademarks o1 their respective companies. The IBM home pagecan be found at www.iUm.com © 1996 IBM Corp. 

http:www.iUm.com
http:www.rs6000.ibm.com
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Notes and the Web: Peaceful Coexistence 


G roupware integrators don't care as much about the technology 
they use as they do about the results they get. Some are tightly 

bound to Lotus Notes; others are exploring the Web; most, however, 
are weaving the two together. 

One such company is Uptime Computing Solutions (San Jose, 
CA), which has built dozens of groupware solutions using intranets 
and Notes. Michael Bertrand, Uptime founder and president, says the 
real problem is not the platform, tools, or programming languages. 

Work flow, business process, legacy data, and making Notes or the 
Web work smoothly and in a way that saves money are the critical 
issues, he adds. 

Here is an example from Uptime's files that illustrates how Notes 
and an intranet can combine to make powerful groupware solutions. 

Web Commerce 
Notes is a robust applications development environment, but the Web 
shines in giving you a window to the outside world. That means there's 

a place for each in a business-to-business scenario. 
Problem: A company makes thousands of components for the elec-

Web Commerce Components 

Notes server 
with lntemotes: 
The server 
extracts 
relational data 
from RDBMS. 
The server then 
inserts the data 
into Notes 
documents, converts 
them to HTML, and puts the 
pages on the Web server. 

Ironies industry and sells to thousands of customers. It wants to stop 

using paper catalogs and give customers timely and accurate infor­
mation on the Internet. It also wants them to be able to place an order 

on-line. Information on specifications, price, and availability of parts 

now resides in a relational database that changes frequently. 
Solution: A dynamic and secure Web page can allow customers 

to log on, search for the information they need, and order parts. The 
page's design can work so that the first time a user visits, the system 
records his or her IP number and issues a password for use during 

future visits. For tighter security, you could use Secure Sockets Layer 
(SSL) on your W eb server and give each customer a Rivest-Shamir­
Adleman (RSA) private-encryption key. 

For extra security, you could use two firewalls : one located between 

the Internet and the Web server, which contains lnterNotes, and the 
other between them and the Notes database and a relational data­
base on the back end. In this way, it's not likely that anyone from the 

outside would breach the back end of your system and its mission­
critical information. 

Go Global 
The company is global, so it has more than one relational database 
management system (RDBMS) and more than one Notes server. This 
means that replication is imperative. 

Notes will replicate itself between servers. For the Notes-to-RDBMS 

connection, you can write an application in LotusScript Data Object 

that extracts from the RDBMS on request. Then, to protect the integ­
rity of your RDBMS data, you can use a data pump-NotesPump or 
Replic-Action, from Casahls Technology-to periodically freshen the 
Notes database with whatever is new in the RDBMS. 

You can write a work-flow agent to automate the order process. A 
customer can submit a form on the Web site, and lnterNotes converts 

it to a Notes document, which a Notes agent then routes to the appro­
priate staff to fulfill the order. Sales executives and others can have 

access rights to monitor the speed and efficiency oforderfulfillment. 

Could you create this application w ith only open-standards Web 
products? Probably. The Casahls replication technology, for exam­
ple, can go not only between Notes and an RDBMS but between an 
RDBMS and other object stores, including other RDBMSes. Some 

integrators are developing applications like this on the lnformix/lllustra 
Universal Server, an "object-relational" database that combines rela­
tional properties and object properties in a single storehouse. 

But object-ori ented database technology is not as widely under­

stood. If you 're writing these applications today, you're still better off 
with Notes, which is designed specifically for such robust applica­
tions. However, the Web technology in this scenario is what makes 

publishing for the multitudes possible. You couldn 't easily do that with 
Notes unless you outfitted every customer with a Notes client-a pricey 
prospect. 

spec ify in declaration files. Scr ipt files, 
written in yo ur choice of progra mmin g 
language, include business logic specific 
to the ap pli ca ti o n. WebObj ects is pl a t­
fo rm- and database- independen t. 

The On-Line Store 
Another tec hn o logy essential to gro up ­
ware is th e informati o n storeho use and 
the method it provides for giving and get­
ting data. The Notes obj ect sto re, which 
has evolved fo r years, has already tackled 

many vexing prob lems related to group­
ware. T hese include the abili ty to store a ll 
types of in for matio n, to link with other 
data sto res in the enterprise, and to all ow 
users to retrieve and organize in fo rmation 
with supp o rt for full text sea rches, ve r­
sion control, and lin ks to other documents 
and messages. By contrast, Web-based de­
velo pers are buying o r bor rowing data­
base techn ologies from other vend ors . It 
remai ns to be seen if any of these techn ol­
ogies become as we ll -rou nd ed . 

At the heart of Notes is an object store 
containing documents, discussions, mes­
sages, and o ther free-form information 
that does not easily fit into relational data­
base formats. The Notes object store is re­
lational in one sense: By linking and em­
bedding, it creates relations to other object 
text, spreadsheets, and graphics. The ob­
ject store need not be in a single location ; 
object stores can reside on any Notes serv­
ers that are linked and replicate regularly. 

Within a Notes database, the end user 
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"KEA!'" FOR VAX®/UN IX: 

CONNECTIVITY PRODUCT 


OF THE YEAR." 


AGAIN , FOR THE THIRD STRAIGHT YEAR, THE 

READERS OF DEC U SER CAST THEIR VOTES FOR KEA! 

FROM ATTA C HM ATE ® AS THE BEST PC - To-VAX 

CONECT IVI TY PRODUCT. 

TH OSE CUSTOMERS ARE NOT ALONE . AFTER 

EXTEN SIVE COM PETITI VE TESTIN G, DI GI TAL® CAME TO 

THE SAME CO NCLUSI ON WHEN THEY DECIDED TO 

BUND LE KEA! 340 FOR WIND OWS NT'" WI TH THEIR 

NEW MULTIA PRODUCT. AND MAKE IT THEIR OW N 

INTERNAL CONNECT IV ITY STANDARD. 

AC C L A IMED FO R IT S POWER, S I MPL I CITY , 

VERSATILIT Y AND S ECURIT Y, KEA! U SERS THE 

WOR LD. OVER CAN HAVE CUSTOM CO LO RS, KEYBOARD 

MAPPING, M ENU S AND DIALOG BOXES FOR EACH 

HOST APP LI CATION THEY USE , ALL IN A WIND OWS® 

ENV IR ONMENT. 

WHEN IT COM ES TO EMPOWERING YOUR WORK­

STAT IONS , NOTHING IN THE VAX/ UNIX ARENA CAN 

MATCH KEA!. T O DEVELOP CUSTOM CLIENT/SERV ER 

APPLICAT IONS , ONLY KEA ! INCLUDES INTEGRATED SUP­

PORT FOR VI SUAL BASI C,® P OWER BUILDER '" AS WELL 

AS QU ICK APP ,® THE POINT-AND-CLICK CO DE WR ITER. 

YEAR AFTER YEAR THE PROFESSIONALS KEEP 

COM IN G BACK TO KEA! 340/420 FOR WINDOWS , 

WINDOWS 95 AN D WINDOWS NT. 

FOR YOUR FREE DEMO DISK OR TO QUALIFY FOR 

A FREE EVALU ATION COPY, CALL 800-426-6283 

OR 206-644-4010 AN D M ENTION REPONSE 

COD E 322 .01 . OR VISIT OUR WEB SITE . 

URL: HTTP//WWW.ATT ACH MATE.COM 

Circle 604 on Inquiry Card. 
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chooses how to view documents. A form 
that co ntains seve ral fi e lds defines each 
document. A fie ld can be as simple as a 
da te, or as comp li ca ted as tab ul ar mate­
rial pulled from a spreadsheet or re lational 
database. Using an interface that looks li ke 
an ex pandable outline, you can view the 
parents, the parents and the next genera­
tion, or a ll generations of a document. T he 
search engine, fro m Verity, offers fu ll-text 
searc hin g and sup ports Boo lea n, w ild ­
ca rd, phrase, and sentence queri es. 

A Notes database, or o ne w ith simil ar 
properties, is essential to groupware. Users 
with permi ssion can view, organ ize, and 
ac t on ob jects. T he database is a p lace 
where messages ca n sit to all ow fo r con­
fe rencin g and th readed d iscuss ions. It's 
also a place where work-flow app lications 
reside. Work fl ow often starts with o r in­
volves o ne o r more docu ments. 

Deve lopers for intranet gro upware are 
just sta rting to recko n with t hese issues. 
Traditiona ll y, a Web reposito ry consists o f 
fi les on an HTTP server. With its purchase 
of Co ll ab ra, it's appa rent th at Ne tscape 
will integrate that object store house in to 
its Web se rve rs. Netscape Catalog Se rver 
(part o f Sui teSpot) w ill prov ide so me of 
t he views fu nctionali ty of Notes by cre­
at in g an o n-lin e cata log of int ra net re­
sources, such as docu ments and e-mail ad­
d resses . Like Notes, th e Ca talog Se rve r 
uses Veri ty's search engine. Netscape also 
plans to support structu red SQL q ueri es. 

Other store houses fo r the Web include 
D igita l's Alta Vista Forum conferencing 
prod uct, wh ich uses a Notes-li ke database 

WHERE TO FIND 

Allaire (206) 882-8080 

Minneapolis, MN fax: (206) 936-7329 

(800) 480- 9495 www.microsoft.com 
(612) 831-1808 
fax: (612) 831-5652 Netscape 
www.allaire.com Communications Corp. 

Mountain View, CA 

Digital Equipment (BOO) 638- 7483 

Corp. (415) 254-1900 

Maynard, MA fax : (41 5) 528-41 24 

(800) 344-4825 http://home.netscape 
(508) 493- 5111 .com 

fax : (508) 493-8780 

www.dec.com Process Software 


Corp. 
Lotus Development Framingham, MA 

Corp. (508) 879-6994 

Cambridge, MA fax: (508) 879-0042 

(800) 343-541 4 www.process.com 
(617) 577- 8500 

fax: (617) 693- 3512 Sun Microsystems, 

www.lotus.com Inc. 


JavaSoft Division 

Microsoft Corp. Mountain View, CA 

Redmond, WA (415) 960-1 300 

(800) 426-9400 http://java.sun.com 

and Digita l's Alta Vista search technology. 
All a ire Foru ms, which is the first gro up­
ware prod uct buil t with All a ire's Co ld 
Fusion development tools, supports Ac­
cess o r SQL Server technology as its da ta 
sto re. 

T he Notes obj ect store is not a relation­
al database; this is a shortcoming for trans­
actional data processing. One way in which 
Notes use rs can address this problem is to 
use a pum p that moves in fo rmati on from 
a relational database management system 
(RDBMS) to th e Notes sto re. Commercial 
data pumps incl ude NotesPump, fro m Lo­
rus, and Replic-Action, from Casahls Tech­
no logy. Yo u ca n also use LorusScript Data 
Object to wri te appli cati o ns that di rectl y 
query the RDBMS. 

Ma ny Web-based groupware solutions 
are still usi ng CG!applications fo r RDBMS 
queries. A hybr id "obj ect relati onal data­
base," from lllustra In fo rmati on Techno l­
ogies, offers another pro mising approach 
fo r re lati o na l da tabase storage a nd th e 
Web. O bject-o rie nte d database p ro po ­
nents argue that the Web's multipl e data 
types-tex t, sound , images, and video­
and its complicated re lationships- among 
pages, content, and links-are more suit­
ed to an object-oriented approach . 

Ill ustra an d its new owner, In for m ix, 
wi ll offe r Un ive rsa l Server, w hich wi ll 
me rge ln for mi x's pa ra ll el-process in g 
RDBMS core with Illu st ra's method for 
sto rin g o bject classes within an RD BMS 
framework. O ne adva ntage: Uni versa l 
Serve r will use lllustra's DataBlade tech­
no logy, which lets you access and extract 
any type of data, including HTML or what­
eve r e l e evo lves fro m th e Web. Gro up­
ware ap pli cations built o n th is pla tfor m 
have the potential to be powerful , but until 
Un iversa l Serve r ga ins w idespread use as 
a groupware engine, it's likely to remain 
the do main of integrators and o th ers with 
object-o riented -database experi ence. 

Smarter Messages 
Messaging and noti ficat ion are the fi nal 
technology pi eces of th e groupware puz­
zle. W hy are these elements important ? 
Co nsi der this scenario: You want your co­
workers to look at a presentati o n yo u'l l 
be de li ver ing at your company's annu al 
meet ing. O ne choice is to send the entire 
presenta ti on to everyone on your distrib­
ution list. A more effic ient choice is to send 
a message asking everyone to view the pre­
sentatio n object, which res ides in a com­
monly accessible database. You don't have 

to mass-blast a message with the large pre­
sentation fil e attached . Within Notes, an 
agent can tell re levant users w hen a docu­
ment has new in formation in it. 

This combination data-storehouse/noti­
fication system is at the heart ofwork-flow 
applications. With N otes, the two work to­
geth er sea mlessly; with appli cations de­
velop ment too ls, you ca n create a ll man­
ner of wo rk-fl ow appl icati o ns, ranging 
fro m fo rms routing and app roval to doc­
ument moni to ring and management. 

lnt ranets are not nearly so far along in 
thi s capability. Forms-routing-product 
vendors, including Action Techno logies, 
J etForms, and Ultimus, achieve some as­
pects of work fl ow on the Web, but none 
of these products has robust applications 
development tools, a data storehouse, or 
a complete groupware solution. 

Keep Your Notes 
If yo u're keeping sco re, you w ill see that 
Notes has a head-start advantage over the 
Web as a gro upware platfor m. But con­
sider this: T he smartes t cho ice may be a 
stra tegy t ha t combin es th e best of the 
N otes and Web worlds ra th er than pick­
ing one techno logy over the other (see the 
text box "Notes and the Web : Peace ful 
Coex istence" on page 76). 

Some large corporati ons have already 
discovered th is new world order by merg­
ing the Web (o n th e user side) with Notes 
(o n th e back end). "We see the Web and 
Lotus Notes- we have both-as comple­
mentary products," says M ichael Stangel, 
a syste ms a na lys t a t Eli Lill y & Co. a nd 
th e pe rson in charge of the pharmaceuti ­
ca l co mpany's global intranet. 

"What Notes does well is security and 
gro up wa re. We d on ' t ye t have an infra­
structure to supp o rt Lotus N otes across 
the ente rprise. T he Web fo cuses on dis­
tributi on o f in fo rmatio n to a much w ider 
audi ence, but no t o n groupware . Three 

·years down th e road , I see th e Web and 
No tes merging into a si ngle integra ted 
techno logy," Stangel adds. 

T he lesso n ? If yo u t ried to d esign a 
seamlessly integrated groupware platform 
fro m scratch, yo u mi ght come up w ith 
so mething ve ry mu ch like the Web. O r 
yo u might co me up w ith so mething re­
sembling Notes. Then aga in, you might 
come up with a model that blends the best 
o f both worlds. liJ 

Bill Roberts is a writer and editor specializing in 
theWeb. You can reach him at Wcrober@aol.com. 
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N ewCom brings you together. 

You ' re in New York. Your design team is in Tokyo. d e man ds of v irtu a ll y a ll a pplication s, from 
With remarkable Digital Simultaneous Voice Data spreadsheets to word process ing, from page design 
modems (DSVD) an ordina ry ana log phone line is to multi -medi a. And at th e encl of th e clay, use 
all you need to collaborate. No expensive ISDN or NewTa lk 's remote gaming appli cations for remark­
T-1 lines needed, no quirky, h yb rid modem s; it 's ably li fe like ga me play with competitors on all parts 
easil y configured. Talk and send/receive data at the of the globe. 
same time. Duplex technology makes voices fr om 

NewCom also manufactures superior full dup lex 
halfway around the world sound like they' re next 

Speakerphone, Voicema il and Data/ Fax mod ems 
door. And NewCom quality modem design speeds 

for PC's in a configuration that's just right for your 
your data at rates up to 28,800 Kbps. 
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The NewTalk 2000 fami ly of DSVD mod ems for 

Call l-800-5NewCom. 
embedded app licati ons respo nd s instantl y to th e 
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Brave New 
lnterface Worlds 
The tie6 between people and computen tighten 

a6 60Utware and hardware intertace6 become 

more interactive. 

artenders and therapists watch out: We may not need 
you to boost our egos anymore. After studying the 
psychological and physiological responses of peo­
ple to co mputers, Stanford University's Cli fford 

Nass and Byron Reeves report that computers can actu ally 
improve our self esteem. For example, participants in one study 
registered positive responses on brain scanners when a message 
of pra ise fl ashed across a screen. Even when the praise is ran­
dom, we fee l better when our computer trea ts us n icely, the 
researchers report (see "GU!s Get a Facelift"). 

Nowhere is this fi nding more important than in the devel­
opment of interface design. In part, this means that tomorrow's 
GU!s will be fr iendli er in more concrete ways than just smiley 
faces and cute icons: They' ll be cleaner and less cluttered, pre­
sent error messages in a consistent tone an d sty le, and, most 
imp ortant, be a too l to access any in format ion we des ire, 
whether it's on our local hard drive or halfway around the world 
on a Web server. To accomplish this, designers are mix ing and 
matching th e best characte ri stics of curren t GU!s and Web 
browsers to develop interfaces with a co mpletely new look. 

As GU!s take in a larger world view, virtual reality is settling 
into more mainstream applications. Virtual worlds will offer 
interface designers alternatives to standard 2-D icons to help 
us navigate GU!s easier and find information faster. New, non­
proprietary authoring tools are helping to bring YR to general­
purp ose applicati o ns (see D ick Po unta in ' s repor t in "YR 
M eets Reality"). 

Ties that bind us even more closely to computers wi ll arrive 
later this decade. For example, eye-tracking technology lets 
computers peer into our eyes and monitor what screen images 
hold our attention (see "What Pupils Teach Computers") . Ini­
tial research shows that eye tracking helps people work faster 
than with traditional in put devices and without the kinds of 
physical stra in that can lead to carpal tunnel syndrome. 

Thus we' ll have better-mannered GU!s, YR systems that lead 
us to digital worlds, and 1/0 devices that gaze into our mind's 
eye. Every step we take away from our command-li ne roots 
takes us deeper into more efficient and more compell ing re la­
tionships with ou r computers. - Alan Joch 

GUls Get a Facelift ... 83 
New graphical u6er intertace6 will 
change the way developer6 write 
6ottware. 

Tomorrow 
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VR Meets Reality..~~ :r93 ,. 
Virtual world6 will help people tind 
and analyze intormation in 
main6tream application6. 

Next Year 

Preference~ 

Help 

£ye-tracking technology will initiate & 
interactive dialogue6 between people 
and computer6 to help u6 work more 
etticiently. 

NEW 

Zi) D OPEN 

Zi) D CLOSE 

~ ~ PRINT
•••••• •• 

HELP 

O User gazes at "EyeCon" for the default 250-ms dwell time, 
and a pull-down menu appears. 

@ A dwell time of 100 ms highlights an item. If the eye lingers 
for 250 ms, the UI executes the command. If the user looks 
away from the menu for 600 ms, the menu retracts with no 
command. 
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Based on a full -custom ASIC ,,.,r/ PROTECTS 

MORE DEVELOPERS PROTECT. 


HASP Packs 
More Into Less. 

utilizing2500-gate, l.5-micron E2 

technology, HASP packs the most advanced 
protection into the smallest keyin theworld. 

NSTL Study Rates 
HASP No.1! 
A recent test conducted by the National Software 
Testing Labs, the world's foremost independent 
lab, compared the flagship products of leading 
software protection vendors.*The result?HASP 
was rated theclew· overall winner - and number 
one in all the major comparison categories. 

NSTL TEST RESULTS, OCTOBER 1995 t 
Aladdin Rain bow 

Sco ring Categ01y HASP Sentinel 
Security 93 6.3 
Ease of Learn ing 9.l 7. 1 
Ease of Use 8.3 7.2 
Ve rsatiIi ty/Features iO 8.7 
Compatibility 6.7 6.5 
Speedof API Calls 0.9 1.2 
Final Score 8.5 6.5 

•For :1 full copy of the NSTI. report, contact you r local l IASP distributor. 

North America 
lnt'I Office 
Germany 
United Kingdom 
Japan 

Aladdin Knowledge Systems Inc. 'lei: (800) 223 4277, 212-SG!i 5678, F'Lx: 212-564 3:l77, E-mail : 11 ,~p .sa les@us.aks.com 
Aladdin Knowledge Systems Ltd. Tel: +972-3-636 2222, Fax: +972-3-537 5796, E-mail: lu~p.sales@aks.com 
FAST Security AG Tel: +4989 8942 21-37, Fax: +49 89 89 42 21-40, E-mai l: info@fast-ag.de 
Aladdin Knowledge Systems UK Ltd. Tel: +44 1753-622266, Fax: +44 1753-622262, E-mail: sales@aldn.co.uk 
Aladdin Japan Co., Ltd. Tel: +81426-60 7191 , Fax: +8 1426-607 194, E-mai l: aladdi nj@po. iijnet.or.jp 

MORE. 
These days, more and more developers are choosingto protect their software against 
piracy. They're protecting moreproducts, on more platforms,with better protection 
- and selling more as a result. 

And moreof these developers are protectingwith HASP. Why? Because HASP 
offers more security, more reliability and more features than any other product 
on themarket. 

HASP supports themost advanced platforms, includingall Windows 32116-bit 
environments, OS/2, DOS, Mac, Power Mac, NEC, UNIX andLANs. 

To learn more about how you can protect better - and sell more - call now to 
order your HASP Developer's Kit. 

Grow With Aladdin! 
Thefastest growingcompany in the 
indust1y, with over 4 million keys sold 
to 20 thousand developers worldwide, 
Aladdin is setting the standard for 
software securi ty today. 

~;~, rn• ...... 
~ 1~ .;;:Jl.l ~ 
hn.nswith • . .• . ~~ ·~ 
Ne1Wira , · · ca11\\n111.i" Mac OS 
~»b!ldt· .... OM 

1-800-223-4277 
http://www.aks .c om 
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The Professional 1s Ghoice 

• Aladdin Benelux 024 641 9777 • Aladdin Russia 095 923 0588 • Australia Conlab 398985685 a Chile Micro!(.9:ca 2222 1388 • China Shanghai URI 021 6437 7828 • Czech Atlas 2766085 • Denmark BcrerKISen 39 577316 • Egypt Zeineldcin 23604632 • Finland !D-SystemsO a;o 3520 • France 
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New graphical uoer interuaceo will change the way 

developero write ooutware. By Tom R. Halthill 

GUls Get a Facelift 

Uls a re stick y, o r a t least 
stuck. Except for relatively 
minor refin e me nts, the y 
haven't changed much since 

Apple introduced the Macintosh in 1984. 
But now they' re abourto break loose. It's 
no longer enough for a user interface to 
offer a graph ical view of the local fi le sys­
tem ofa stand-alone computer. T he com­
ing trend in GU!s is to unify a rapid ly 
expa ndin g information space that 
incl udes LANs, WANs, the Internet, and 
th e World Wide Web. Users wi ll soon 
have new and more efficient ways to 
manage and navigate these vast reposi­
tories of digital information. 

Some of these changes are coming fast, 
and they' ll impact everything from oper­
at ing systems to spreads hee ts to Web 
browsers. Whether you're a commercial­
software author, an in-house corporate 
developer, a hobbyist programmer, o r a 
casua l user, your work will almost ce r­
rain ly be affected as GU!s stru gg le 
through their next stage of evo lution. 

Th is summer, for instance, M icrosoft 
plans to introduce an upgrade for Wi n­
dows 95 and Windows NT t ha t w ill 
extend the graphical metaphor of Web 
browsers to encompass the entire fi le 
space, both local and remote . By using 
familiar- looking Web browse r rools 
and controls, you' ll be ab le to find and 
display information that resides on your 
local disk drives, your company's LAN, 
a private intranet, or the global Internet. 

Another influential company that 's 
rethinking the GUI is Apple. Upcoming 
versions of the Mac OS (code-na med 
Copland and Gershwin) wi ll introduce 
sop hi sticated search-and-retrieva l too ls 
and a scalable desktop that's easily cus­
tomized for a wider range of users. 

Looking further ahead, eve n mo re 
radical changes are coming fr o m the 
famous user-interface ex perts at the 
Xerox Palo Alto Research Center (PARC) 
and from the designers of low-cost net­
work computers. At PARC, researchers 
are experimenting with fascinating 3-D 

Tomorrow's Interface 
NewGUlswill 

search tools from 
New GUls will adopt 

use toolbars 
Web browsers. judiciously: 

They'll be 
customized by 
the user and 

Fi nd 
Fi le 

Find 
Address 

Cl ose 

remain hidden 
until needed. 

Interfaces will 
show a consistent 
style and tone 
rather than 
reflecting theHelp fi les will 

tastes of
be context­

sensitive rather 
than generic. 

r -::----::-:---=-:----;::==============::::;i You'll be able to use a single interface to IOpen File or URL I http://www.byte .com 1I find data that 's on your local hard disk, a 
LAN, WAN, or on the Internet. 

Tomorrow's GUls will be simple, customizable, and able to 

display local and remote data. 

views and graphical representations of 
file systems and databases. Meanwhi le, 
the companies leading the charge on net­
work computers- notably Oracle and 
Acorn-are working on simplifi ed GU!s 
for business users, stud ents, and con­
sumers who don 't necessarily need a con­
ventional graphical desktop. 

The Web Metaphor 
It 's not that today 's GUls are obsolete. 
Indeed, GU!s have transformed the face 
of co mputing over the past 12 years, 
starring with the Mac and culminating 
with Windows PCs. Bur some aspects of 
GUls are not keeping pace with changing 
markets and demands. 

First, there's the need to make com­
puters accessible to a broader range of 
users. As computers beco me more per­

vasive in business and society at large, the 
pool of enthusiastic, knowledgeable 
users becomes a smaller part of the 
whole. Just because some people aren't 
thrilled to embrace the wonderfu l world 
of computing doesn't mean they don 't 
deserve we ll-designed software that 
helps them accomplish their tasks. 

Another factor driving GUI evolution 
is the information explosion. Comput­
ers are storehouses for a huge amount of 
information, but it 's of li ttle use if you 
can't find it. This information is widely 
distributed across local storage devices 
(which may exceed a gigabyte}, private 
ne tworks (which may ho ld terabytes), 
and the Internet (whose resources sure­
ly add up to petabytes). The GUls, file sys­
tems, and applications of the '80s weren't 
designed for cataloging or navigating 
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GU ls Get a Facelift 
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Microsoft's new Web View for Windows 95 (left) and NT extends the metaphor of 


Web browsing (note the toolbars) to the entire file system and network. 


such large and widely dispersed archives. 
Netscape Navigator, the most popular 

Web browser, is largely responsible for 
redefining how users explore the on-line 
part of this information. Navigator also 
supports a growing collection of plug-in 
components that are revolutionizing 
the way users interact with the data they 
retrieve. Why not extend that metaphor 
to all the search-and-retrieval functions 
that users perform on their systems? 

'The information space shouldn't have 
arbitrary boundaries between local infor­
mation and information that's found else­
where in the world," says Bruce Horn, a 
computer-science consultant who for­
merly worked at Xerox and Apple, where 
he played a major role in designing the 
original Mac GUI in the early '80s. 

Microsoft is jumping on this idea. 
The company plans to soon ship an add­
on package for Windows 95 and Win­
dows NT that contains a number oflnter­
net-related components. (This package 
was once referred to as the "Nashville" 
upgrade for Windows 95, and may be 
called the Internet Plus Pack when it's 
released.) Among other things, there will 
be a new option in Windows, tentatively 
known as Web View or Page View, that 
brings the look and feel of a Web site to 
your local file system and network. 

For example, instead of maneuvering 
through nested files and folders with the 
traditional tree view in Windows Explor­
er, you can browse your disks with a 
user interface that resembles Netscape 
Navigator's. You click on buttons labeled 

¥?$ ;;;..-¥tre-=-­ - --e Find 

v j 9items ~ 

Form:! Documents l ;,J---------------~ 
TeHt: -------------------------, 

Documents are about these words: 

cooking cuisine in !, 
Greece ti ... ... 

Dote: I within lost month l 'f'J 

Where: I Locol disks 

Delights of Greek Cuisine 

~ Greece and its Recipes 

I European Slghts 

Great French Chefs 
J3t ... .,. •­ ·-···­ ···-·­ ·· ... ""'· ····­

I"!J 
Location 

Documents 

c:J. Greece 

c:J. Travel Folder 
c:J. Travel Folder 
Cl, Documents ..... -

Or similar to these documents: 

Rank 

~ Grew-Roman Art and Food.!: 

0 My Summer in Et.rope )i
fll Recipes and More ""' 

I More Terms J 
I Cleor _ .J 
~ Stort fl 

Words found 

cuisine, cool<, Greece 
cuisine, Greece 

Greece, cuisine 

Greece 
cuisine 

Kind 

Apple's new search tool in Copland displays a hit list ranked by 

relevance (at bottom), much like the search engines on the Web. 
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Forward or Back to surf through Web­
like pages that Windows creates on the 
fly in Hypertext Markup Language 
(HTML). You can jump directly to any file 
or folder by typing a path name, as if it 
were a uniform resource locator (URL) 
on the Web. If you enter an actual URL 
address, you ' ll link to a real Web page 
on a remote server. 

Web View is similar to the graphical 
front ends we now see on priva te 
intranets, except it doesn't require an 
HTTP server or separate Web client soft­
ware. The browser interface is part of 
Windows and floats above the existing 
network stack. 

Developers can adapt this Web-like 
GUI to their own programs, and even 
modify how the OS displays Web Views 
on the screen. The foundation beneath 
Web View is an open API that's accessible 
from any tool that can use ActiveX con­
trols (formerly known as OLE Controls, 
or OCXes), including Microsoft's Visual 
Basic, Visual C+ +,or Borland's Delphi. 
In the future, says Microsoft product 
manager Michael Ahern, advanced users 
will be able to access these features with 
Visual Basic for Applications (VBA), the 
scripting language bui lt into so me 
Microsoft Office programs. 

The Windows upgrade package installs 
the new AP!s in the form of DLLs and 
ActiveX controls. For instance, one 
ActiveX control displays HTML pages; 
another returns a data stream from a URL­
addressed server. There's also a new 
ActiveX software-development kit for 
developers. Armed with these compo­
nents, you can write Internet-aware cus­
tom applications that integrate seamlessly 
into the Web View environment, without 



STATISTICA (automatically configures itself for Windows 95 or 3.1) • A com­
plete data analysis system with thousands of on-screen customizable, presentation­
qualitygraphs fully integrated witl1 all procedures • Comprehensive Windows support, 
OLE (client and server), ODE, customizable Auto 1flsk toolbars, pop-up menus • 
Multiple data-, results- , and graph-windows witlt data-gmpb links • The largest selec­
tion or statistics and graphs in a single system; comprehensive implementations of: 
Exploratory techniques 1>itl1 advanced brushing; multi-way ~tbles 11ith banners (presen­
~Uion-quality reports); nonpar:unelrics; distribution fitting; multiple regression; gener:tl 
nonlinear estimation; stepwise logit/probil; genentl ANCOVA/MANCOVA; stepwise dis­
criminant analysis; log-linear :malysis; confirmatory/explor:uory factor analysis; cluster 
anal)~is; multidimensional scaling; canonical correlation; item analysis/reliability; 
correspondence analysis; survival analysis; a large selection of time series model­
ing/forecasting techniques; structuntl equation modeling with Mo11te Carlo simula­
tions; and much more • On-line Electro11ic Mrmua/ with comprehensive introduc­
tions to each procedure and examples • Hypertext-based Stats Advisor expert sys­
tem • Workbooks with multiple A11toOpe11 documents (e.g. , graphs, reports) • 
Extensive data management facilities (fast spreadsheet of unlimited capacity with 
long formulas, Drag-and-Drop, Autofill, A11to-Reca/c11/ate, split-screen/variabl e­
speed scrolling, advanced Clipboard support, DOE links, hot links to graph s, rela­
tional merge, data verification/cleaning) • Powerful S111 7'/S71CA BllS/C language (pro­
fessional development environment) \vith matrix operations, full grapltics suppo11, :u1d 
interface to extem:tl programs (Dlls) • Batch command lmtguage and editable macros, 
flexible "tum-key" and automation options, custom-dc'Signed procedures c:m be added 
to floatingA11lo Task toolbars • All output displayed in Scrollsheets• (dyrnm1ic, cus­
tomizable, presentation-qu:tlity tables witl1 instant 20, 30, and multiple graphs) or 
wo rd processor-style report editor (of unlimited capacity) that combines text :md 
grap hs • Extremely large analysis designs (e.g. , correlation matrices up to 
32,000x32,000, unlimited ANOVA designs) • Megafile Mmrnger \vith up to 32,000 vari­
ables (8 Mb) per record • Unlimited size of files; extended ("quadruple") precision; 
unmatched speed • Exch:mges dat1 :uHI graphs \vith otl1er applications via ODE, OLE, or 
an extensive selection of file import/export facilities (incl. ODBG' access to 1irtu:tlly all 
data bases :md m:tinfr:une files) • Hundreds of types of graphs, incl. categorized mul­
tiple 20 and 30 graphs, ternary 20/30 graphs, matrix plots, icons, and unique mul­
tivariate (e.g., 40) graphs • Facilities to custom-design new graph types and add 
them permanently to menus or toolbars • On-screen graph customization with 
advanced dra,ving tools (e.g., scrolling and editing of complex objects in 32x rc:tl zoom 
mode), compound (nested) OLE documenL>, MultijJ/e-Grapb A11tol11yo11t IVizarrl, tem­
plates, special effects, icons, page layo ut control for slides and printouts; unmatched 
speed of graph redraw • Interactive rotation, perspective and cross-sections of 30 
displays • Large selection of tools for graphic:tl exploration of data: extensive brush­
ing tools with animation, fitting, smoothing, overlaying, spectntl planes, projections, lay­
ered compressions, marked subseL> • Price $995. 

Quick STATISTICA (for Windows) • A subset of S1i111S11CA; comprehensive 
selection of basic s~1tistics and tl1e foll analy1ic :md present.1tion-qualitygraphics capabil­
ities of STA 11STICA • Price $495. 

STATISTICAJQC - /ndustriat statisf/cs add-on package (requires STATIS71CA or 
Quick S1"ATl.'iTICA for Windows) • The largest selection of industri:tl statistics in a single 
package; quality control charts (compatible \vitlt rc:tl-time data acquisition systems), 
process capability analysis, R&R, sampling plans, mid :m extremelycomprehensive selec­
tion of experimenttl design (DOE) metltods • Flexible tools to customize and automate 
all analyses and reports (incl. "tum-key" S)~tem options, and tools to add custom proce­
dures) • Price $495. 

STATISTICA/Mac (for Macintosh) • Price $695 (Quick - $395). 

Domestic sh/h $12 per product; 30-daymoney back guar:u1tee. 

STATISTICA has received the highest rating in 
EVERY comparative review of statistics software 
in which it was featured, since its first release. 

HstatSoft" 

2300 E. 14th St. • Tulsa, OK 74104 • (918) 749-1119 
Fax: (918) 749·2217 • WEB: http://www.statsoftinc.com 
e·mail: info@statsoftinc.com 
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GU ls Get a Facelift 

If your computer sometimes makes your computers to be better teachers of technical 
blood boil , you're perfectly normal. In fact, subjects, but prefer "female" computers for 

a Stanford University researcher claims that more personal subjects. Should software 
computers stimulate a wide range of developers adhere to these stereotypes or 
emotional responses that mirror real -life rebel against th em? Nass dodges that 
human interactions. question : "We're scientists, not politicians:' 

"People respond to computers according However, he does offer more concrete 
to the same rules and principles that govern advice on other subjects. Above all, Nass 
how they respond to other people," says emphasizes that computers don't have to be 
Clifford Nass, an associate professor of artificially intelligent or even parti cularly 
communications at Stanford . Nass and sophisticated for people to react to them as 
colleague Byron Reeves have conducted if they were real people. In one experiment, 
more than 40 scientific experiments that Nass and Reeves used a simple text-based 
measure the physiological and psychological terminal to see how people responded to 
responses of computer users. They are commands worded in dominant or passive 
publishing their findings in a new book, The language. Result: Use rs with dominant 
Media Equation : How People Treat personalities disliked passive computers, 
Computers (Cambridge University Press), and users with passive personalities disliked 
that contains some fascinating insights for dominant computers. 
software designers. "The minute you put words on the screen, 

For example, Nass and Reeves tested you've got a social interface;' Nass says. "If 
how users respond to educational software it's got contingent behavior, if it fills a social 
that speaks with male or female voices. They role, and if it uses language, people will 
discovered that people consider "male" perceive it as a person:' 

Six Tips for Better Interfaces 
After studying the physiological and psychological responses of computer users, 
Stanford University's Clifford Nass says savvy user-interface designers should keep 
these key issues in mind : 

1. Error messages should have a consistent tone and style. Many programs are 
inconsistent because different programmers wrote the error messages, often as an 
afterthought. Whether the tone is dominant, passive, friendly, or businesslike can vary 
according to the type of application, but it must be consistent. "Although different 
people like different personalities, nobody likes a confused personality;' Nass says. 

2. Users should be able to customize their software, but it's better to offer them a few 
preconfigured choices instead of forcing them to set a zillion separate options. "If I 
asked you to describe your ideal best friend, you'd probably have trouble;' explains 
Nass. "But if I showed you 10 people and asked you to choose the one you like best, 
you'd find it much easier:' 

3. Avoid the overuse of modal alerts (messages that float atop all other windows and 
must be dealt with immediately). "A modal alert is like yelling 'Fire!"' 

4. Context-sensitive help is much better than large, generic help files that give too 
much nonspecific information. If someone asked you for a phone number, would you 
recite the phone book? 

5. Tool bars are frustrating because users must remember what all the obscure little 

icons mean. "They violate the principles of understandability and comprehension;' 

says Nass. Tool bars are acceptable if the user creates the shortcut button. The 

tool bar should remain hidden by default until the user is ready for it. 


6. Practice random kindness and senseless acts of beauty. In one of their most 

interesting experiments, Nass and colleague Byron Reeves discovered that users 

exhibit a measurable physiological response to random praise, even if the praise is 

undeserved, and even though people deny that praise from a computer matters to 

them. Does this mean software developers should counterbalance their error 

messages with occasional "praise messages"? It sounds crazy, but Nass and 

Reeves actually designed a spelling checker that not only flags spelling errors but 

also randomly praises the user for spelling difficult words correctly. The program 

generates positive responses that can be measured on brain scanners. 


understanding the intricac ies of HTTP 
and HTML 

You can also hack the Web View pages 
that Windows displays. Windows keeps 
HTML temp lates fo r th ese pages, then 
callsActiveX controls ro fill in th e dynam­
ic data o n th e fl y. By modifyin g the tem­
plates, you can custo mize the Web Views. 
A corporatio n could fl ash its corporate 
logo o n eve ry page, or automatica lly 
display a readme fil e of pertinent infor­
mation whenever a user accesses a par­
ticular fil e, fo lder, or se rver. 

M icrosoft is exte ndin g th e Web 
metap ho r to documents, too. Applica­
tions that support the Wi ndows DocOb­
jects A.Pl (such as M icroso ft Word, M icro­
grafx Designer, and Visio) can display 
binder documents in Web-l ike co ntain­
e rs. In othe r wo rd s, th e d ocum e nt 
appea rs o n th e sc ree n as a hi ghly for­
matted Web page. This opens th e door 
fo r third-party deve lopers to write cus­
tom applications that also take advantage 
of the Web metaphor. 

No t e ve ryo ne is co nvin ced this 
metaphor should be pushed that far, how­
ever. "Weaving together content-v iew­
ing and information naviga ti on is a neat 
idea, but not eve rythin g makes sense if 
presented as a Web page," says the con­
sultant H o rn . "You could navigate your 
address book as a Web site, but do you 
wantto? Does a CAD drawing make sense 
if presented as a Web page?" 

Fortunate ly, Web V iew is on ly an 
option-you can igno re it and use Win­
dows the sa me way yo u always have. If 
th e Web metaphor turns out to be mere­
ly an interesting ex perim ent instead of a 
significant step forward in GUI evolution, 
it' ll go down in history as just another of 
the peri odic makeovers th at Windows 
users have come to ex pect. (No GUI has 
changed as mu ch as Windows has in the 
past decade.) But even if it's not th e Holy 
Gra il of GU ls- a one-size -fits-al l sol u­
ti on-the idea of browsi ng the entire 
info rmation space with a common front 
end has a lo t of appeal. 

Scaling the Wall 
M icrosoft and App le are by far the lead­
ing vendors of system software, so they 
exert irresistible influence over the look 
and fee l of applications that run on their 
OSes. Now they are traveling along paths 
that are both convergent and divergent. 
For example, both companies are devel­
oping adva nced fil e systems that apply 
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IF YOUR WEB SITE DEVELOPMENT 

SOFTWARE LOOKS LIKE THIS ... 


YOU'RE NOT USING VISUAL WEB'"! 

Introducing Visual WebT\t ­
The Professional Web Site Development Tool 
You Don't Have to Be a Programmer to Use! 

If you've tried creating HTML documents and links 
using conventional software packages, you've already 
discovered your first roadblock on the Information 
Superhighway. 

It's no secret: Working with proprietary codes can 
be like trying to decipher a dead language. Hours go by. 
Frustration mounts. Nothing happens. And, even if you're 
lucky, functions that ought to be simple and intuitive can 
wind up buried under heaps of command lines and quirky 
protocols that defy debugging. 

But things just got alittle easier. 

• User Friendly • Exceeds HTML 3Standards 
• On Screen Previewing • Professional Quality 
• No Code Required • 30 Day Money Back Guarantee 
• Point and Click • Easy Button Creation 
• In-Line Video • Easy Map Creation 
• Windows 95" Compatible • Scrolling Text 
• 32 Bit 

~~-mn~~ VISual Web"' Spells Out 
Everything You Need 
to Know ... 
in Plain English. 

Visual Web" 
_;) combines the simplicity 

~ rpi'J~ 
,....... of point-and-click 
programming with English-language prompts and an intu­
itive, user-friendly logic that lets you build and verify Web 
documents in less time, with less effort and greater confi­
dence than ever before. In addition, Visual Web" meets or 
exceeds all of the proposed HTML 3 standards - so you're 
already "wired" for tomorrow's enhanced page formats. 

Like we said, it doesn't get 
anyeasier than this. 

Visual Web™ 
www.vizweb.com 
1-800-604-9419 
© 1996 Tomorrow's Horizons, Inc. All rights reserved. Windows 95 is a registered 

trademark of Microsoft Corpora tion. ' Otler limited to new subscribers in the U.S. 
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GU ls Get a Facelift 

object-oriented principles and database 
technology to the problem of managing 
vast stores of information. But Apple is 
taking a different approach to browsing 
that information within a GUI. 

Instead of adopting the Web metaphor, 
Apple is working toward a more con­
ventional user interface that's scalable, 
somewhat like a computer game with 

multiple difficulty levels. Apple's goal is 
to present a graphical desktop that grows 
with users and allows them to transfer 
th eir newly learned ski lls to higher lev­
els. But unlike a game, it won't have dis­
tinct stages. Users (or system administra­
tors) will be ab le to cu stomize nearly 
every aspect of the interface for a wide 
range of skill levels. 

Gooo 
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To avoid screen clutter and confusion, let 
users decide if they want to see the full 
range of options. This search dialog in 
Grolier's Multimedia Encyclopedia has a 
button that expands or contracts the dialog 
to offer simple or advanced features. 

dialog, clicking the OK button actually 
cancels the search operation, but the user 
might easily click the Cancel button 
instead-especially since it's highlighted as 
the default button. 

POLITICALLY INCORRECT 
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When you italicize text in Microsoft 
Word, both the selected region and the 
cursor automatically slant to match the 
italics text style. It's a small touch, but it 
helps users determine if the selection 
includes spaces immediately before or 
after the italicized text. 
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Avoid crowding a bunch of similar 
buttons or controls into a small area of 
the screen. This confusing 
hodgepodge in Windows 3.1 was 
cleaned up in Windows 95. 

Apple's guidelines for interfaces 
discourage use of the word error in error 
messages because it implies the user is 
at fault. 

"People talk about computer users as 
if they belong to discrete categories, such 
as beginners or experts," says Paulien Stri­
jland, manager of Apple Computer's 
Human Interface Design Center. "But 
some users are beginners in some areas 
and experts in others." 

Some of this thinking will show up in 
Copland, the next major release of the 
Mac OS, which will probably ship in early 
1997. More elements will appear in 
Gershwin, a later release. Copland will 
incorporate most of the features of 
Apple's At Ease, a stand-alone product 
for today's Macs that strips down the 
Finder to single-click buttons for launch­
ing applications, a limited selection of 
menu items, and restricted access to soft­
ware folders. Copland will allow multi­
ple users sharing the same machine to 
have th e ir own customized environ­
ments, or workspaces, which can be 
optionally protected by passwords . 
(Apple says two-thirds of all Macs are 
shared by more than one user.) 

These workspaces will include user­
selectable themes, or personalities that 
radically alter the appearance (though 
not the basic functions) of the GUI. You 
can customize the Finder to display win­
dows, menus, and dialogs with bright 
colors and squiggly lines, or configure it 
to mimic the dark, brooding tableaux of 
cyberpunk science-fiction films. 

These changes shouldn't cause prob­
lems for software developers. Apple is 
implementing the new features in the Mac 
OS Toolbox, so existing applications will 
automatically inherit the behaviors. One 
notable exception: The simplified options 
in the Finder don't echo throughout appli­
cations. Developers who want to offer sim­
ilar features will have to add new cus­
tomization options to their programs. 

Apple is also building Web-like search­
and-retrieval tools into Copland, though 
within the framework of a conventional 
GUI. On th e Web, yo u don ' t usually 
search for information by looking for spe­
cific filenames; you look for topical key­
words by using search engines, such as 
Yahoo or Alta Vista. Copland will dynam­
icall y and transparentl y maintain an 
index of a ll textual information con­
tained in the Mac fi le system, just as Web 
crawlers, like Alta Vista, do for the Web. 
You can quickly retrieve files by search­
ing for keywords. After each search, Cop­
land displays a list of hits sorted heuristi­
cally by relevance, much like the hit lists 
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You know the mobile PCs you're 
used to? Mama's boys. all of 'em. 

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

The 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 

in every sense of the word. It runs 
off-the-shelf PC apps. It's completely 
networkable. And you can attach 
just about any piece of hardware 
or peripheral you 'll ever need. 

So if you 've had your fill of 
cream-puff PCs. call Texas Micro 
or return the attached reply card 
today for more information. or to 
schedule a demonstration. And visit 
us at www.texmicro.com. 

HARDBODY 
HANDHELD PCHandheld PC is a full -featured PC 

http:www.texmicro.com


GU Is Get a Facelift 

XSoft's Visual Recall, based on technology developed at Xerox 


PARC, displays a 3-D perspective view of a large database. 


returned by Web searchers. You can save 
yo ur search parameters as a clickable 
icon, and Copland will dynamically 
update the results to match the changing 
contents of your file system. 

For now, however, Apple is not offer­
ing a common user interface fo r a ll search 
functions-whether local or remote-as 
Microsoft is doing with its Web View. 
Copland's designers say they don' t rul e 
out this option, but they hesitate to move 
away from a stable and successful GUl that 
millions of people are comfortab le with . 

The Windows Interface Guidelines 
for Software Design 
Microsoft Developer Network 
Development Library (CD-ROM) 

http://www.microsoft.com 

Programming the Windows 95 
User Interface 
Nancy Gluts, Microsoft Developer 
Network Technology Group 

Microsoft Press, 1996 

Making It Macintosh: The Macintosh 
Human Interface Guidelines 
Companion (CD-ROM) 

Apple Computer 
http://www.apple.com 

"We don't take lightly the introduction 
of new user-interface gadgets or widgets, 
even if they're something we personally 
think is cool," says Mitch Stein, Apple's 
director of human interface technologies. 

Thus, for the first time, Microsoft is 
adopting a GUI that wasn't pioneered by 
Apple. It will be an ironic turnabout if 
Microsoft's Web View proves so popular 
that Apple feels compelled to fo ll ow suit. 

On the Horizon 
Two more developments that cou ld rad­
ically change our concept of GUls are net­
work co mputers and 3-D graphics. Inter­
estingly, software designers seem to be 
taking th ese technologies in opposite 
directions. Some prototype network 
computers have greatly simplified GU is, 
even discarding such fa miliar elements as 
overlapping windows and pull-down 
menus. But the GU Is built with 3-D graph­
ics and other advanced tech niqu es are 
cramming more information than ever 
onto the screen. 

Network computers will probably be 
extremely diverse, so it's risky to make 
generalizati ons based on ea rl y proto­
types. However, the reference design that 
Oracle previewed in February sported a 
GUI that was obviously intended for com­
puter-illiterate consumers. N o windows, 
no menus, no comp li ca ted file system. 
Instead, there were just a few one-click 
icons that launched a Web browser, an 

e-mail program, and a selection of games. 
Of course, network computers aren't 

just for neophyte consumers. In schools 
and businesses, where they're supposed 
to dramatically reduce administrative 
costs, the GUI wi ll be tailored for specif­
ic applications. An order-entry program 
or a d atabase -re trieva l system might 
abandon th e complexity of a full-pow­
ered GU I in favor of a single-purpose 
front end that's less vulnerable to tam­
pering and is therefore easier to maintain. 
The goal of this kind of GUI is to limit, not 
expand, th e user's choices. It's an indi­
cation that fu ture GUls might be more tar­
ge ted fo r particular types of users-a 
departure from the one-size-fits-all quest. 
(See " Inside the Web PC," March BITE.) 

Perhaps that's why the ea rly examples 
of GU!s that take advantage of 3-D and 
higher-reso lution graphics appear to be 
a imed at power users. With an ex tra 
dimension and more pixels to play with, 
designers ca n 't seem to resist creating 
more complex views that all ow users to 
navigate file systems and databases in new 
ways. At Xerox PARC, for exa mpl e, 

WHERE TO FIND 

Apple Computer (206) 882-8080 
Cupertino, CA fax: (206) 635-6100 
(800) 776-2333 http://www.microsoft 
(408) 996-1010 .com 
http:\\www.info.apple 
.com Xerox PARC 

Palo Alto, CA 
Microsoft (415) 812-4000 
Redmond.WA http://www.parc.xerox 
(800) 426-9400 .com 

researchers are experimenting with per­
spective views and hyperbolic graphics 
th at ca n extend infinitely into virtual 
space, just like the fil e systems and data­
bases they represent. 

It's becoming clear that the relatively 
slow progress of GU!s over the p ast 
decade was only a transition period; PCs 
needed time to complete their move from 
DOS to graphical desktops. But that was 
just the firs t step . GUis wi ll continue to 
evolve because today's desktop metaphor 
isn't ideal for all kinds of users, and new 
demands are straining the abili ty of con­
ventional GU!s to keep up. Tomorrow's 
graphical interfaces will reflect the grow­
ing diversity of users and the new tasks 
they need to accomplish. Ill 

Tom R. Halfhill is a BYTE senior editor based 
in San Mateo, California. You can. reach him at 
thalfhill@bix.com. 
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The cornerstone of Photon's 
event-driven architecture is the 
QNX realtime 
OS. Which 

world. 

PC hardware. It uses memory 
wisely. And it comes with a low 
runtime price tag. 

You can also expect to save 
development time, thanks 
to Photon's easy-to-use 
API and extensible 

when you 
use the code­

generating Photon 
Application Builder, 

you won't have to spend 
any time coding your 

interface by hand ­
and it won't cost 
you an arm and 
a leg either. 

performance, incredible efficiency, 
unique jump-gate connectivity ... 
there 's no telling how far you 
can go. And since Photon supports 

The Photon Application Builder 
beats tedious hand-coded GUI 

building lrands down! 

® 

The Leading Rea/time OS for PCs 

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. 

At last, a window into the black box. 
Photon lets you monitor and control your 
embedded system from renwte computers ­

even from non-QNX platforms. 

tor Embedded Systems 

Breakthrough Connectivity Breakthrough Performance 
Imagine being able to see Imagine the power of 
into your embedded device - a high-end graphics system, 
and control it - from a remote but with the agility of a 
QNX box. Or from an realtime executive. With 
X workstation. Or from Photon's impressive 
a Windows-based PC. drawing speeds 

(even across phonePhoton's jump-ga te 
lines!) and intuitiveconnectivity"' even lets you 
UI design, your "beam" or transport an 
embedded PCsapplication from one 
will look and feelQNX node to another! 

. . like turbo­... a wmdow 111to your
Breakthrough Efficiency embedded system even from charged 

within MS-Windows. workstations.Photon can deliver high­
end, workstation-class Photon Takes You Places
graphics even on low-cost 

With Photon's phenomenal 

Unicode, you'll 
be able to take 
your realtime 
solutions 
anywhere 
in the world. 

To find out more about the leading realtime OS for PCs, 
call BOO 676 0566 or 613 591 0931. (EXTENSION #1026) 

Or reach us via email at info@qnx.com or on the web at http://www.qnx.com. 

QNX Software Sys tems Ltd., 175 Terence Matthews Crescent, Kanata, Ontario, Canad;i KZM 1 \VH Voice: 6 J :~ - 59 1- 09] I F;ix: 613-59 1-3579 Email: info@qnx.com Web: http: //www.qnx.com 
Europe: 17 Hishops Court, Church Road, mshopstokc, Hampsh ire, 5050 6PE, Engla nd Voice: (+ 44) 170] 6 11800 Fax: (+44) 1703 641 153 Email: QNXeurope@qnx.com 


© QNX Software Systems Ltd. 1995. QNX is a registered trndcm<irk and Photon microGU I and jump·gate connectivit y are tradema rks of QNX Software Systems Ltd. Al l other trademarks belong to their respective owners. 
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STORAGE MEEDS GETIIMG 

A LITILE OUT OF HAND? 


~llii~· 'II~ 
EXPAND WI~'] DRIVE THAT EXPANDS WITH YOU. 


Interlocking stackability ARTECON introduces .l'f'!' the new standard in SCSI What's more, .l'f'!'· basic value and performance is 

peripheral technology. .l'f'!' is a revolutionary mass stor­ available at the same prices as so called 'standard' 1MB - 4GB disk capacities 

age subsystem, one that finally matches the technological subsystems. A rich set of options includes front-panel LCD 
Fast-narrow and fast-wide: 

advances of PCs, workstations and devices stride for stride. and keypad for disk information display and setting, true 

4mm DAT, and 3.5 " floppy Ease of use and reliability are inherent in its visionary hot plug removability and a front removable power supply 
device options 

design. for ease of service. 

Bmm, CD-ROM, and QIC 5.25" 


options features such as interlocking Disk capaci ties range from 1MB to over 4GB in a single 


stackability, external SCSI and AC enclosure. And .l'f'!' supports other 3.5" and 5.25" half­
AC and SCSI jumpers replace 


external cables jumpers, and internal printed cir­
 height devices too, such as tape, optical and floppy drives. 

cuit cards instead of SCSI cable All together, the .l'f'!' family of subsystems represents the 
Optional LCD and keypad 

are all standard. SCSI bus length new standard in mass storage. Anything less is now sub­
Optional hot plug removable: can now be measured in inches standard. Give us a call - we can help you get your mass 
drives, front removable power 

supply rather than feet. And at an storage needs back in hand. 

extremely compact size of 
Supports Sun, HP, SGI, IBM, 

Mac and other PC platfonns 2.6"(H) x 6.75"(W) x 10"(D), 1-800-USA-ARTE 
.l'f'!' will clean up your desktop too. www.artecon.com 

email: sales@artecon.com
Enterprising solutions for your enterprise.TM 

Artecon 
PO Box 9000, Carlsbad, CA 92018-9000 

(619)931-5500 FAX (619) 931 -5527 
email: sales@artecon.com 

A Member of the Nordic Group of Companies 

Artecon Canada (416) 487-7701 "" Nihon Artccon 8 1-03-5458-8260 "" Arlccon Europe 3 1-53-4832208 "" Arlccon Fra nce 33- 1-69-1818-50 "" Arlccon U.K. 0 1344-874301 
Artecon and the Artecon logo are registered trademarks of Artecon, Inc. All other trademarks are proprietary to their respective manufacturers. 
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Virtual reality Mrengtheno the link between peop le and computero 

in mainMream applicationo. By Dick Pountain 

VR Meets Reality 

ention virtual reality (VR) to 
most people, and th ey con­
ju re up visio ns of muta nt 

• ••• space invaders o r Indy cars 
racing around a track. But you can use 
VR just as well to experience a new build­
ing design, safely examine the hazardous 
world of a nuclear reacto r core, o r see 
how a hidden steering assemb ly stands 
up to a country road. The more YR ma­
tures- and runs on common platforms, 
such as Windows-based x86 machines­
the more we see YR for what it rea ll y is: 
another way for people to interact with 
computers, rather than some psychedel­
ic other world where fantas ies come true. 

T he prosa ic rea li ty is that you can get 
o ut ofa virtual world o nl y what you put 
into it; until recently, building virtual 
wo rlds was such a chore that what you 
go t out was, frankl y, no t very much . 
That's a ll set to change with a new gen­
erati o n of YR authoring a nd delivery 
tools that take enough of th e pa in o ut 
of building YR systems to make th em a 
practical proposition for businesses. 

Corporate deve lopers ca n build YR 

app lications that range from simple to 
complex for single users or client/se rv­
er environments. The trade-offs among 
these systems are like those for any tra­
ditional deve lo pment pl at form: T he 
tools that are easiest to use produce th e 
most basic applications. But the choice 
of products lets you put together the right 
package of tools for your needs. 

Virtual Windows 
Typical of th e new ge nerati o n of YR 

au thoring too ls is Datapath's Rea li­
Ma tion, a software suite for developing 
YR systems on p latforms ranging from 
low-end PCs up to networks of work­
stations. As its name suggests, RealiMa­
ti on combines the attributes of rea lity 
and animation for YR, simulation, an d 
game app licati o ns. RealiMation has th e 
concepts o f time and mo tion built into 
it so that, in addition to defining and tra­
versing an interactive virtual world, you 

Inside VR 

Trend 
VR components are 

becoming both modular 
and distributed, so the 
database can run on a 
different machine from 

the visualizer via a 
network link. 

Run-Time System 
Includes an input server, 
which tracks a user's 
physical position, and 
a visualizer, which 
renders the current ~lliiii.ll~ 

onto output devices. 

Output Devices 
The virtual world comes 
almost to life on a 
monitor, for simulations, 
or in a VR headset for 
'4immersions" into 
virtual worlds. 

Trend 
The components can 

be hardware­
independent, thanks 

to standard APls, 
such as OpenGL and 

DirectX. 

Programming Tools 
APls and libraries let you 
write VR programs to 
manipulate a virtual 
world. Scripting 
languages let non­
programmers specify 
actions in the virtual 
world. 

As the basic building blocks of VR systems mature, applications 

are no longer bound to proprietary hardware platforms. 

can defi ne motions and traj ectories fo r 
the objects in tha t wo rld and captu re 
the resu lts as animation for later replay. 

Rea li Mation cons ists of three main 
compo nents. The Rea liBase database 
contains descri ptions of the appearance 
and behavior of obj ects in your virtual 
world; Rea liLib is the API via w hich you 
can write C programs to manipu late the 
virtual world and create custom app li ­
cati o ns; a nd Rea liMat io nSTE (Space 
Time Ed itor) is the tool that brings data­
base entri es almost to life. This space and 
time editor lets you interactively create 
and modify RealiBases and also acts as 
the run-time support to deliver finished 
systems: You can create a complete walk­
through or simulation using just the STE 
with no programming involved. The STE 
is not a 3-D mode ling tool, but you can 

import objects created with other tools, 
including3-D Studio andAutoCAD DXF, 
as well as Virtual Rea li ty Modeling Lan­
guage (YRML) fi les. 

Tools li ke RealiMationSTE show how 
far YR has grown sin ce its early days in 
research labs. Instead of proprietary and 
arcane systems, deve lopers now have 
deve lo pment kits that run on general­
purpose OSes and processors. For exam­
pl e, Rea liMationSTE is a 32-bit p ro­
gram that runs under Windows 95 or NT, 
and it supports hot lin ks that let you at­
tach data and behavior to 3-D objects. 

Why is this imporant? Say you want 
a cli ent to walk out onto the terrace of a 
building you've designed, and in addi­
tion to the look of the space you want to 
simulate the rush of urban life whi rring 
around th e bui ldi ng. Hot lin ks trigger 
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VR Meets Reality 

WAY sound fi les and a video clip as the 
client "walks" through the door to this 
virtual terrace. H ot links can activate any 
executable program, another RealiBase 
(allowing a " tunnel" between worlds), 
or even a uniform resource locator (URL) 
so you can create 3-D Web browsers. 

Another nod to the real wo rld is the 
fac t that RealiMation is a portable and 
distributed system. Reali Bases are proces­
so r-in depend ent, so you ca n view th e 
same world on anything fro m an x86­
based PC to an SGI Indigo. You can devel­
op an application on a single PC and then 
run it as a client /server system with the 
application running on one machine and 
one or more remote RealiMation servers 
performing the image generation. 

You just re link your application to the 
Rea liNet library: There is no need to 
recompile it. Further, each RealiMation 
server can support multiple channels into 
the same RealiBase, and each channel can 
show a different viewpoint. This lets you 
hang multiple monitors o r headsets off 
the machine, which greatly simplifies the that will soon fl ood the market. At pres­
development of mu ltiuser training simu­ ent, the program supports O penGL, Cri­
lations and games. terion RenderWare, and Intel 3D R, wi th 

RealiMation supports third-party ren­ Microsoft's Di rectX, Apple QuickDraw, 
dering hardware, so it's independent o f and Argo naut BRend er support in the 
any display technology. This should en­ works. You can even hot-swap render en­
sure early support of the new 3-D accel­ gines at run time, and the display instant­
erato r chips, such as GLINT and nVIDIA, ly changes to refl ect the new algorithm. 

VR: What Is It Cood for? 

Building a virtual world inside a computer is a useful thing to do in a surprisingly wide vari · 
ety 0f commercial, industrial, scientific, medical, and militar:y applications. A virtual wor19 

is easier to control than the real one. If you're an architect who needs to show how the shad· 
ows will fall around your new building, virtual reality (VR) can make the sun come up and go 
down at your will without any magic rituals or messy human sacrifices. 

The list of applications goes on: Architects find it can be less expensive to build a VR mod· 
el than to build a real-world prototype. Automotive and aerospace manufacturers, such as 
Ford and Lockheed /Martin, routinely build virtual models as part of the CAD/CAM process 
to check ergonomics and help sell a new model before it's even built. 

A virtual world can make the invisible visible and the abstract concrete. Many of the sci­
entific, engineering, and financial applications ofVR can help us visualize complex data sets 
derived from say, chemistry, fluid dynamics, or meteorology by turning them into apparently 
real objects that you can manipulate. 

A virtual world can ad.d value to the real world by using telepresence or augmented-real · 
ity systems. A camera-equipped robot can travel through ahazardous real place (e.g., a 
nuclear reactor) while the human's presence is purely virtual. Medical researchers are test­
ing VR systems that can superimpose views of the body's internal organs generated from 
computer-aided tomography (CAT) scans over the real body to give a surgeon wearing a 
3-D headset something like Superman's X-ray vision. 

VR is a good gimmick; there's no sense in being precious aboutthis. There are lots of appli­
cations, such as point-of-sale display, trade-show booths, and other advertising- or public· 
ity-related activities, where VR is an end in itself-the novelty of the medium sells the mes· 
sage. You probably won't buy a house solely on the strength of a VR walk-through, but the 
novelty of it might tempt you to go view the real thing. 

RealiMation supports multiple cameras, which you can instruct 

to travel through a virtual scene on preset trajectories. 

If you develop entirely within a Win­
dows environment, there is an OLE de­
veloper edition that turns RealiMation 
into an OLE automation server. Thus, you 
can build 3-D visualization systems that 
use ex isting data-analysis tools, such as 
Excel and M athematica. 

Vi rtech, based in Fife, Scotland, used 
RealiMation to help quell fears that a pro­
posed parking lot for a Loch Ness visitor 
center would ruin the landscape. Historic 
Scotland commissioned a RealiMation­
based vi rtual walk-through to show local 
residents how the lot's appearance would 
blend in with the surrounding area. To 
add to the challenge, the historical agency 
needed the simulation in just 14 days. 

Virtech used the RealiMation AP! to 
build a fro nt end that reads in survey fil es 
and turns them into virtual worlds. His­
toric Scotland had been quoted prices of 
up to $330,000 by other fi rms, butVirtech 
did it for a frac tion of this figure. "Build­
ing models manuaJly used to be slow and 
expensive, but nowadays we can always 
fi nd some way to automate the process 
using the [RealiM ation] AP!," says John 
Kelly, technical director ofVirtech. "And 
we can deliver [the simulation] on a PC 
rather than on an SGJ [machine]." 

Client/Server Worlds 
While Windows and less-expensive x 86 
hardware can now support VR, some VR 

pioneers, including Ford, Gulfstream, 
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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 saving on-line phone charges are big benefi ts of compressing data file s 
with PKZIP ®for Windows. PKZIP for Windows compresses fil es an average 
of 50-70% with many large text and database files compress ing we ll over 
90%. PKZIP's simple point-and-click interface lets you easily compress one 
file or all files on an entire hard drive, and store them in the .ZIP file. 
PKWARE® provides the bes t and fastest data compression technology on the 
market, try it and see ' 

PKZIP for Windows allows you to eas il y open files created with PKZIP for 
DOS Version 2.04g. PKZIP is also compatible with Windows 3. 1 or higher 
and Windows 95 . 

Use PKZIP compression whenever you are : 

At Home 
The Internet contains many .ZIP files you can access through a World Wide 
Web browser. PKZIP also lets you archive fil es such as the digiti zed family 
photo album or annual budget in .ZIP files, saving you space on your hard 
drive. 

On the Road 
Use .ZIP files when sending email , storing presentations, or transferring fil es 
between your office PC and your laptop. 

At the Office 
Network and system admini strators save space on their servers and reduce 
traffic over the intranet or corporate network using .ZIP fil es . 

Data compression is as important now as it was when hard drives were small 
and modems were slow. New softw are application s and the files they create 
continue to grow in size. Intranet and Internet traffi c are growing at a 
phenomenal rate. These growing trends make zipping and unzipping data 
files an important utility for everyone who uses a personal computer. 

PKZIP for Windows $49, PKZIP for DOS $47 plus shipping and handling. 

Call (414) 354-8699 

1992 Dvorak/Zoom AwardiP.KWg~ 1992 Premiere Computing Magazine Award 
1992-1995 PC Computing WorldCfass Award 
1993 Shareware Industry Award 

9025 N. DeeMood Drive I Brown Deer. Wl 53223 USA 
f/V.: 414-354-8559 BBS: 414-354-8670 

The Data Compression Experts® 

Other Pl<WfiRE Products 
Put Your Executables on aDiet 

PKLITE rn increases your 
valuable disk space by 
compress ing 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 
notice is more avai lab le disk 
space! Price $46 

Software deve lopers, save di sk space and media costs 
with smaller executables. You can dis tribute your 
software in a compressed form with PKLITE 
ProfessionalTM PKLITE Professional gives you an extra 
option to compress fi les so that they cannot be expanded 
by PKLITE. This di scourages reverse engineering of your 
programs. Price $ 146 

Put Compression Into YOUR Application 
The PKWARE Data Compress ion Library® products 
allow you to incorporate data compression technology 
into your software applications. The application 
program controls all the input and output of data, 
allowing data to be compressed to or extracted from any 
device or area of memory. 

The all-purpose Data 
Compression Algorithm 
compresses ASCII or 
binary data quickl y. 
The routines can be 
used with most 
compatible language 
compilers. Separate 
DOS, DOS32. 
Windows, OS/2. Win32 
and UNIX versions are 
available! Call for 
pricing. 
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VR Meets Reality 

McDonnell Douglas, and the U.S. Army 
Research Lab, need scaled-up platforms 
that work in a highly distributed client/ 
server environment. For these applica­
ti ons, Division offers dVS, a Unix-based 
OS layer that supports YR systems on par­
all el and distributed hardware. Di visio n 
makes its own para llel graphics acce ler­
ator hardware, but the firm has also port­
ed dVS as a software-only product onto 
Sili co n Graphics and H ewlett-Packard 
graphics worksta tions. Division has also 
just co mpleted a Windows-hosted ver­
sio n of d VS to allow interwo rking be­
tween PCs and Unix workstations. 

A distributed client/server system, dVS 
breaks cl own the task of supporting a vir­
tu a l wo rld in a mo re fine- grained way 
than RealiMati on does. The dVS system 
conta ins severa l independ ent serve rs, 
called actors. You can run each actor on 
a di ffere nt processor or processo rs. Sep­
ara te acto rs are respo nsible for image 
ge nerati on (i .e., geo met ry and render­
ing), spatia lizing stereo audio, collisio n 
detecti on, Newtonian physics (i .e., im­
plementing the laws of gravity, fri ction, 
and elas ti city o n moving objects), and 
input and output device contro l. The lat­
ter actor supports a var iety of VR head-

Division's dVS lets companies verify parts clearances by using 

immersive VR systems rather than multimillion-dollar scale models. 

Animation Is No Sub.stitute , ,'.:'."~·~:'1 

for Virtual Reality . · -.·<,/-~J 

sets and 3-D pointing and tracking devices. 
Because clvs is a multiuser system, it 

enables several networked users to work 
together in the same virtual world. A sep­
ara te actor, called the Body Actor, pro­
vides an interface to each participant in 
such a shared virtual envi ronment. T he 

~ ·-= ,.;~ - ·;.,.. , - . "'1""·',..~rn~~,...~'i'rj 

Where does animation end and virtual 
reality (VR) begin? The extraordinar· 

ily realistic animation used in such movies as 
Jurassic Park and Toy Story isn't VR, no mat· 
ter how temptingly real the scenes look.Every 
time you watch Jurassic Park, you're seeing 
the same set of viewpoints-the ones that 
Steven Spielberg chose for you. By contrast, 
virtual reality is a "place" that you can enter, 
move through, and interact with at will. 

What you see in a VR system is not a set 
of stored images, but rather a view-com· 
puled on the fly-onto a database of 3-D ob· 
ject data that describes the geometry and 
attributes of a virtual world. The VR soft· 
ware has to read your current position in vir· 
tual space, determine what objects should 
be visible from this viewpoint, read their coor­
dinates from the database, and transform 
them into perspective. And, as if that's not 
hard enough, the software also has to render 
all the objects in real time-between 1 0 and 
30 times per second, or around 50 millisec· 
ands per frame. 

In contrast, an animation is a fixed se­
quence of prerendered images that were ren­

dered off-line and not in real time. For exam· 
pie, in the making of Toy Story, a network of 
117 Sun workstations rendered each frame. 
Depending on its complexity, a frame could 
require between 2 and 15 hours to render. 
Animating the actors' faces took about a 
week for each 8 seconds of dialogue. Ani· 
mators are free to use photo-realistic ren· 
dering techniques, such as ray tracing and 
environment mapping, that are not yet feasi­
ble for real-time VR systems (except on the 
most powerful platforms, such as the SGI 
Onyx/RealityEngine). 

For VR systems, rendering speed is par· 
amount to achieve an acceptable refresh rate 
without flicker. To this end, VR systems often 
use dynamic schemes that downgrade the 
level of detail rendered for distant objects 
or during rapid motion. 

Nevertheless, VR and animation technol· 
ogies have a lot in common, and they will con· 
verge more and more as rendering hardware 
becomes more powerful. You already can use 
the same 3-D modeling tools, including 30 
Studio and TrueSpace, to create objects for 
use in either VR or animation. 

Body Acto r, ass isted by Input and Colli­
sion Actors, mo ni tors each participant's 
position and boundary attributes in real 
time. This multiserver architecture means 
that you can run user applicati ons in par­
all el with th e virtual envi ronment. You 
can, fo r example, feed continuous data 
streams into cl VS while visualizing them 
in real time. 

The clVS system offers three choices for 
building applications. One tool is dVISE, 
an interactive autho ring enviro nment 
that runs on top ofdVS and lets you build 
virtual worlds without programming; it 
co mes with da ta-exchange interfaces 
fo r AutoCAD, 3 D Studi o, Wavefront, and 
MultiGen 3-D modelers. 

The company se lls extra converters for 
leading industrial CAD packages, such 
as Intergraph EMS, CADDS 4, JGES 5, and 
Dassault's CATIA. T hese converters en­
able you to di rectly import engineering 
drawings to build virtual models. T he 
dVlSE tool also contains an immersive VR 
edi tor th at lets yo u go inside a virtual 
world, move obj ects around, and paint 
them. Using the edi tor, you can adjust at­
tributes, such as sound and visibility, by 
selecting fro m a virtual menu of floating 
tool icons. You also can set conditional trig­
gers for events. 

Rather than building VR applications 
interactively in dVISE, you can write Vir­
tual Data Interchange (VD!) scripts to de­
fine virtual world s (you use traditional 
tex t edito rs and VDI notation to create 
the scrip ts ). Finall y, you can link your 
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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 ­

some armed with Microsoft® Office for Windows®95 Professional Edition and Microsoft 

Publisher. And to make everything a little more manageable, HP gives you free online 

Designed for 	 service and support. Dealers include: Intelligent Electronics, 

Computerland, Datago, MicroAge, Inacom and CompUSA~~===~i)
··===~.... ,, ..."' .............. . 
 Corporate. 	For more information, call 1-800-322-HPPC, 
Microsoft· 

Windows"95 Ext. 1557.' And see what a good fami ly name can do for you. 


'In Canada, can 1·800-387-3867. · Average U.S. street price for Pentium'* processor-based HP Vectra 510 5175 PC. Monitor not included. HP Vectra 500 PCs come with Microsoft Windows 95 preinstalled. 
1 Standard on 133 and 166 MCxmodels, optional on all othermodels. 10th er capacities available.1Standard on CO, MC and MCx models. 'Multimedia models only.10n·site, second-day business service. Microsoft 
and Windows are U.S. registered trademarks of Microsoft Corporation. Pentium and the Intel Inside logo are registered trademarks of Intel Corporation © 1996 Hewlett-Packard Company PPG429 

HP PCs For Small Business 

FROM $1389* 
' 

Minitower or Desktop models : 

•Intel 100, 120, 133, 150 or166 MHz 

Pentium processor 

•8 or 16MB EDO Memory 

(128MB max) 

•256KB cache memory' 

•64-bit PCI video 

•2.5GB hard drive' 
•4X, 6X or 8X EIDE CD-ROM Drive ' 

•28.8 faX/data modem with 

te lephone answering machine' 

•16-bit Soundblaster audio' 

•Hands-free headset with microphone' 

•1-year on-site warranty ' 

•l -year free phone support for hard ­

ware, 90-day free software support 

r//'fl9 HEWLETT® 
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VR Meets Reality 

own C programs with Division's VC li­
brary, which gives you direct access to the 
dvs actors. 

Bob Stone runs one of Europe's old­
est VR firms, VR Solutions, which uses 
dVJSE to deliver maintenance-verifica­
tion systems to Rolls Royce and Vickers 
(for aircraft engines and nuclear sub­
marines, respectively). These applica­
tions help designers check whether engi­
neers can reach parts in confined spaces. 
"Vickers used to check clearances by 
building a one-fifth-scale plastic model, 
which was phenomenally expensive," 
Stone says. 

The fully immersive VR systems cost, 
depending on development time, about 
$395,000 to $495,000. By contrast, the 
cost of a model ranged between $6.6 mil­
lion and $13.2 million (even at one-fifth 
scale, they fill an airplane-hangar-size 
building). Using dVJSE simplifies main­
taining and managing the VR systems 
themselves. "I don't consider myself to 
be a programmer, but I can alter a mod­
el in dVISE," Stone says. 

High-End VR 
At the top end of the market, Multigen's 
new Smartscene delivers one of the most 
interactive VR authoring systems in the 
world. Multigen produces 3-D modeling 
tools for Silicon Graphics workstations 
and professional simulation systems from 
Evans & Sutherland and Lockheed/Mar­
tin. Its current customers include some 
of the world's biggest manufacturers, 
including Boeing, BMW, Chrysler, Gen­
eral Motors, and Volvo. 

Smartscene is an advanced editor for 
assembling 3-D scenes from prefabricat­
ed parts. It's reminiscent ofa fully immer­
sive version of Sim City. 

To use Smartscene, you wear a head­
mounted VR display and a pair of special 
"Pinch Gloves," which have touchpads 
on each fingertip that act like mouse but-

WHERE TO FIND 

Datapath, Ltd. 
Derby, U.K. 
,i.441332 294441 
fax: +.441332 290667 

. Division, Inc. 
RedWqod City, CA 
(41 SJ 364-6067 
fax: (415) 364-4663 

Multigen, Inc. 
San~ose, CA 
(408) 261 - 4100 
fax: (408) 261-4101 

Proprietary Pinch Glove technology in Multigen's Smartscene lets 

you manipulate VR objects almost as if they were real-world objects. 

tons when touched by the thumb. The 
two-handed interface allows you to inter­
act with the objects inside Smartscene 
using the same kinds of hand movements 
and grips you would use for real-world 
objects. Your natural eye-hand coordina­
tion also comes into play. 

The basic component tool sets that you 
work with appear as 3-D trays-which 
look somewhat like TV dinners-that 

you can hold in your hand while you 
search for the parts you need. Unlike in 
the real world, however, Smartscene 
objects all have 3-D handles that allow 
you to stretch and scale them or change 
their color or texture. Th ere are also 
"hyper-real" shortcuts in this world: If 
you want to see the far side ofsomething, 
you don't have to rotate the object man­
ually. You just cross your arms, and the 
distant side turns to face you . 

Don the YR display, and you see sets of 
prefabricated parts, called Smartkits, that 
appear to be attached to stalks, like the 
plastic components of a model-airplane 
kit. You select the part you need and then 
use the gloves to stretch and color the part 
to your requirements. Such parts have 
built-in intelligence, called ModelTime 
behavior; thus, when you place them 
roughly into position, they snap togeth­
er in the right place. A tree, for example, 
will plant itself in a lawn and not atop 
a nearby roof. You can run scenes creat­
ed in Smartscene under Silicon Graph­
ics Performer software, and Multigen 

claims that Smartscene is a full order of 
magnitude faster at creating 3-D worlds 
than conventional editors. 

An Interactive Future 
Smartscene-style interactivity is current­
ly available only on Silicon Graphics Indi­
go Impact workstations, but within a year 
or two you may see this level of graphics 
performance on Pentium Pro-based PCs 

with the new generation of 3-D acceler­
ated graphics cards. Previously expensive 
peripherals, such as headset displays 
and data gloves, are beginning to fall in 
price, driven by the games market. Light­
weight headsets, such as Virtual i-O's i­
glasses, already sell for under $500. 

Once this sort of power is available at 
PC prices, we will see VR applications 
bloom. Attendees at the Ce BIT show ear­
lier this year saw Vierte Art's Vuppet­
Master application, which captures your 
facial expressions using a head-mounted 
video camera and merges them in real 
time onto any 3-D object displayed on 
an SGI workstation screen. Ifgrafted onto 
a multiuser, immersive VR system, tech­
nology like this could revolutionize the 
effectiveness of VR as a tool for diverse 
uses, such as remote teaching, technical 
support, or phobia therapy, not to men­
tion recreation. Iii 

Dick Fountain is a BYTE contributing editor 

based in London. You can reach him by send­

ing e-mail to dickp@bix.com. 
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£ye-tracking technology can initiate an ongoing dialogue 

betweenyou and your computer. ByAlan]och 

What Pupils Teach Computers 

he next time you stare at your 

T comp uter, your computer 
mi ght be staring back. Not 
passivel y, li ke w he n av id­

eoco nferencing camera records yo ur 
image, but ac ti ve ly, so that your com­
puter watches your eyes scan the screen 
and waits for yo u to linger on an ico n or 
menu item. The instant your eyes stop 
moving-250 milliseconds afterward, to 
be exact-the application that you want 
opens up , a lmos t as if yo u r compute r 
were reading your mind. 

A new generation of research using 
eye-trackin g hardware and on-sc reen 
graphi ca l symbols, dubbed eyecons, is 
happening in earnest in North America 
and Europe. "Easy" app lications, such 
as hands-free command input for fight­
er pilo ts, historica lly have received the 
most research attention. H owever, now 
eye-tracking developers are tack lin g 
th e really difficu lt work-making the 
tech nology efficient for general business 
applications. 

Some benefits of eye tracking are obvi­
ous. Lab studi es have shown that the 
techno logy lets you work about 25 per­
cent faster than yo u can with a tradition­
al mouse. H ands-free input a lso means 
no carpal-tunnel problems or tendinit is. 
What's more, eye tracking may be th e 
only way for some disabled people to in­
teract with a com pure r. 

But researchers have their eyes on even 
bigger pri zes . Some people think eye 
tracking is ushering in a new era of 11011 ­

command interfaces that engage com­
puters and humans in a continuous dia­
logue. Rath er than waiting for you to 
issue discrete commands, these interfaces 
monitor body language to a nti cipate 
your next move, like a bass player accom­
panying a jazz pianist. 

Eye tracking can be especially usefu l 
when you're browsing for information , 
whether it's app lication icons scattered 
across a screen or hot links throughout 
a Web document. H owever, the mouse 
wi ll still reign o nce you're in a document 

Eye-Tracking Hardware 
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The IR beam illuminates the 
pupil to make it more visible 
to the video camera. Eye 
movements, as recorded by 
the camera, go to the on­
board processors, which can 
determine where the eye is 
looking and which screen 
objects hold the user's 
attention. 

Auto-calibration 

processor 


/ 

Eye-tracking 
image processor 

Hands-free eye-tracking systems let people work 25 percent 

faster than they can when using a traditional mouse. 

and performing precise tasks, such as cur­
ring and pasting. 

When eve rythin g's go ing right, says 
Robert Jacob, an eye-rracki ng researcher 
since 1988, eye tracking feels like "the 
system is executing th e user's intentions 
before he or she expresses them." Bur nor 
everything works right a ll the time. Al­
though commercial eye- tracking hard­
ware has dropp ed in price from about 
$250,000 to $20,000 in the lasreighryears, 
the hardware can be unstabl e. A system 
that works well wi th o ne person might 
stumbl e when someone else sits at the 
computer. One explanation: People with 
naturally larger pupils have the greatest 
success w ith eye tracking. 

That's because th e pup il is the com­
mand center for most eye-tracking sys­
tems. Eye-tracking hardware shines an 

infrared beam into the user 's eye ro illu­
minate the pupil so that a custom video 
camera mounted on th e compu ter can 
reco rd the pupil image. Image-process­
ing hardware digitizes the pupi l image 
and turns eye movem ents in to hori zon­
ta l, vertical, and depth coordinates. 

Duri ng the dark ages of eye tracking, 
humans had to use a bite bar to make sure 
their heads didn 't move. Today's systems 
factor our head movement by reading a 
non pupil reference, typically a point of 
light reflected from th e cornea. 

Hardware vendor ISCAN sells systems 
that consist of two AT-bus cards that plug 
into a standard PC or workstation and 
handl e coordinate tracking and image 
processing (see the figure "Eye-Tracking 
Hardware" above) . A video camera with 
infra red optics to capture the user 's eye 
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What Pupils Teach Computers 

image can be moun ted on the PC or at­
tached to a li ghtwe ight headba nd . The 
headband includes a special mirror that 
the user can see th rough but re fl ects an 
infrared beam into the user 's pu pil ; a ca­
bl e connects th e headband directl y to the 
image processors in the PC. 

Applied Science Laboratories se lls sim­
ilar systems. T he co mpany recently pur­
chased techno logy from Da imler Benz, 
whi ch has deve loped systems that can 
be used in bright-light co nd iti ons. 

T he basic hardware com ponenrs of a 
ru dimentary eye-tracking system are be-

corning commonplace on today's PC. For 
exa mple, some PCs and Power Macs now 
ship with a video camera, built-in frame 
grabbers, and high-speed video p roces­
so rs. T hi s equi pment wo ul d need cus­
tomization for eye tracking- video cam­
eras fo r eye track ing requi re st ronger 
te lep hoto capabilities than videoco nfer­
encing req ui res, fo r exa mpl e- but the 
basic buildin g blocks are there. 

Eye-tracking hardware is only half the 
puzzle. Software will be the key to turn­
ing thi s spec ia li ze d eq uipm ent into a 
wo rkable input system for business ap­

plications. A key software component is 
the user interface management system 
(UIMS), which interpre ts eye positions 
and mo ni to rs th e areas o n the screen 
where a person focuses attenti on. A fixa­
tion algorithm turns these pauses, known 
as dwell time, into a discrete token, which 
is eye-tracki ng parlance for events. "We 
report tokens for the start, continuation, 
and end o f each detected fixa tion,'' says 
Jacob, who began developing UIMS soft­
wa re at the Navy Research Laboratory 
and has moved to Tufts University to con­
tinu e hi s work. H is UIMS is w ritten in 
C+ + and runs under Unix . 

In practice, the interface screen might 
be fill ed with applicati on ico ns. You' d 
need to focus on an icon for only 150 to 
250 ms befo re rhe eye-tracking system 
interpreted that dwell rime as a command 
and opened rhe applicati on. 

In some early systems, eye movements 
cont ro lled an on-screen cursor. Bur re­
searchers have discarded that app roach 
beca use use rs beca m e a nn oye d by a 
blurred arrow that was always fl yi ng 

WHERE TO FIND 

Applied Science Laboratories 
Bedford, MA 
(617) 275-4000 
fax: (617) 275-3388 
ASL@world.std.com 

ISCAN, Inc. 
Burlington, MA 
(617) 273-4455 
fax: (617) 273-0076 
iscan@cambridge.village.com 

around with in their fi eld of vision. 
Users have n ' t re po rted such p ro b­

lems as eyestrain while using these sys­
te ms. H owever, so me older hardware 
needed an IR light so strong that it dried 
out rhe tears of people wearing contact 
lenses. O thers say that the systems are so 
fas t and responsive that they try to avoid 
blin king fo r fear of missing something. 

Will eye tracking dominate our desk­
tops by the turn of the century? Proba­
bly nor. Vendors an d research ers believe 
our eyes will be only one component of 
future "mulri modal input " systems. 

W hen th ose systems come, we' ll be 
gazing, talking, and pointing at our com­
puters to give them co mmands. And in 
return, our computers will become more 
adept at deciphering how our bodies say 
what's on our minds. m 

Alan Jach is BYT E's senior editor fo r features. 

You can reach him at ajoch@bix.com. 

How important is abroad product line? 
Deltec's roo ts were es tablished 
protecting cri tica l mainframe applica­
tions. We now bring those advanced 
fea tures to micro UPSs wi th the most 
comprehensive product offering 
available and fac tory trained service 
engineers throughout the na tion. 

How do you evaluate system reliability? 
After more than 25 years as a technol­
ogy leader end-users, independent tes t 
labs, and leading computer manufac­
turers alike have ra ted Deltec UPSs #1 
in this vi tal area. 

Why is power management software 
important? 
Protecting data is as important as 
safeguarding hardware. Deltec's power 
management software saves da ta 
throughout the network and ensures 
graceful shutdown d uring extended 
blackouts. LanSafe III and FailSafe III 
packages are compa tible wi th all major 
operating systems - and work with 
Deltec' s, as well as other 
manufacturer's, UPSs. 

"Tough questions to ask about UPSs. 

And the answers you'll get if you ask..." 


Aren't all UPS warranties alike? 
No. Deltec offers the industry's longest, 
most comprehensive warran ties 
including 5- and 10-year pro-ra ted 
warranties, $25,000 Load Protection, 
and a 60-Day No Questions Asked 
Customer Satisfaction Guarantee. 

Aren't all UPS batteries alike? 
Ba tteries, the most critical component of 
any UPS, are alike. Deltec is the only 
manufac turer to offer Advanced battery 
Management (ABMTM) that uses a 
patented 3-stage charger to double 
ba ttery li fe . Exclusive circui try also 
provides reliable advanced warning 
when batteries require service - so 
users are never left in the dark. 

What determines price/performance 
value? 
From PCs to mainfra mes, Deltec UPSs 
are, the price/performance leaders in 
the areas most important to users: 
reliability, ease-of-use, and customer 
support. Deltec's goal is to offer 
products with unique user benefits at 
very competitive p rices. 
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has r~C'Mtly been written about th,1! ;1;1fi~i.table" 
gration of3Z-bit SPARC workstation&fo a 64-bit 

computing environment. However, there are at least 
10,000 good reasons why 32-bit S~ARC tech.iiology 
remains robust. That's the number of useful SPARC 
applications generating profits for thousands of firms daily. 

At ROSS, we will continue to invest ow resotll'ces and 
ingenuity into advancing 32-bit technology because we 
believe that's what o~r customers want. It is a technology 
which has absolutely proven it5elf in the market. 

Immediate migration to 64-bit computing forces 
32-bit users to abandon huge soft:Ware investments, move 
to an unproven OS, and incur new software and training 
costs. We expect most SPARC users will first look for 
timely answers to obvious questions: 

• 	 Will 64-bit systems run 32-bit software applications 
faster? In most cases, the answer is "No."A change in 
processing speed does not automatically deliver any 
gains in performance for applications. Often, 32-bit 
programs run slower on 64-bit systems. The correct 
economic and technical solution for accelerating 32-bit 
applications is high-performance hyperSPARC CPU 
upgrades and multiprocessing from ROSS. 

• 	 Will the software companies follow the shift in 
hardware? Eventually, but not for a few more years. 

So far, relatively few independent software vendors 
support the various 64-bit systems introduced since 
1991; the volume of 64-bit applications needed for 
true 64-bit performance will take years to reach 
the market. 

• 	 Bu.t aren't there inherent advantages to 64-bit 
processing? For s0me very large computing problems, 
yes, but certainly not for a majority of workstation users, 
now or anytime soon. 

At ROSS, we know many SPARC workstation users 
have critical data processing needs tied to 32-bit 
applications. While our own 64-bit processors are in 
development1 we will not migrate from 32-bit processing 
until there is an established software base and clear 
market demand. And we will not allow our 64-bit 
development to compromise our 32-bit efforts. 

In the end, it's your choice when you migrate or if you 
migrate. We believe there's superior value in the 
performance of ROSS' 32-bit hyperSPARC technology, 
now and for years to come. You make the call. 

For more information, contact ROSS Technology 
at 1-800-774-ROSS (US), 512-349-3108 (Global), 
512-349-3101 (Fax) or http://www.ross.com. 

© J996 ROSS Technology, Inc. All rights reserved. All SPARC trademarks arc trademarks or registered trademarks of SPARC lntcmational, Inc. hyperSPARC is li censed exclusively to ROSS Technology, Inc. 
Products bearing SPARC1:rademarks are based upon· an architecture developed by Sun tv1icrosystems, Inc. All other product or service names mentioned herein are trademarks of their respective owners. 
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sReliable Servers 

for Remote Access 


ou' re stuck in a hotel room in 
Salt Lake City, but you need 
to tweak a fil e that is on your 
fi r m 's ne twor k server in 

Atlanta. Good luck if you're in a hurry, 
because any experi enced road wa rri o r 
can tell you that getting fas t and reliable 
access to co mpany reso u rces fro m a 
remote site isn' t ye t up to speed. Indeed, 
weak re mote-access pe rfor mance is 
becoming a se ri ous problem fo r many 
large fi rms th at have teleco mmuters, 
small branch offices, and traveling exec­
utives. N etwork manage rs should take 
heed because the horde of nomadic work­
ers is growing fas t. 

"There is a surge in telecommuting 
issues," says M arlo Kosanovich, an ana­
lyst for the M eta Group who specializes 
in remote access. "Clean air acts are fo rc­
ing companies in citi es like Los Angeles 
to sta rt telecommuting options. Al so, 
more people are working at home, and 
co mpan ies find tha t thi s saves th em 
money by renting less offi ce space. More 
traveling professionals than befo re are 
ge tting access to the ne two rk o n th e 
road. " 

For this reason, many network man­
agers are turning to remote-access servers 
to imp rove network conn ectivity fo r 
those wh o work ou ts ide o ffic e wall s. 
With a remote-access server, you can dial 
directly into th e network over dial-up, 
ISDN, or leased lines. The server acts as a 
traffic cop, directing incoming messages 
to reso urces o n the LA N . This way, 
telecommuters don' t have to dedicate a 
system in the home office fo r remote-con­
t rol access of a PC as long as their fil es 
are somewhere on the dial-up LAN. Also, 
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the routers can act as sentinels fo r net­
work adm inistrato rs to manage proto­
co ls and security for remote access to 
the network. 

N e two rkin g sys tems, pa rticul ar ly 
th ose including remote access, re ly on 
complex- and sometimes fragile-inter­
depend enci es among their numerous 
component parts. Not onl y must each 
comp onent of a remote-access system 
work well by itself, it must also integrate 
with the other components to provide a 
cohesive whole that works from end to 
end. Your remote-network calls must go 
through a gauntlet of modems, telephone 

BEST 
3Com's AccessBuilder 4000 

comes out on top in raw performance 

and has what it takes to keep your 

connections running smoothly. 

lines, gateways, and the servers them­
selves before they reach the LAN. Every­
thing has to click in a remote-access solu­
ti o n . Oth erw ise, re mo te users w ill 
become isolated islands in your fi rm's 
data stream. 

In this hardware roundup, we tested 
five e ight-port remote-access se rve rs. 
T hey range in price fro m $1 095 to $4745 
and-relativ e to oth er re mote-access 
servers on the market-are low-end solu­
ti ons because they are limited to eight or 
10 ports. If onl y thi s number o f remote 
users will access your LAN concurrently, 
they' ll do the job. Otherwise, you' ll need 
a more expensive 16-port (or greater) 

Hardware 

Don't get caught in a network 

jam. Stay connected with one ot 

the tive ta6t. reliable remote­

acceM 6erver6 te6ted here. 

ByJim Kane and Dorothy Hud6on 

server, which most of the vendors offer. 
The servers enhance fi le transfer speeds, 
help users access company databases, and 
run enterprise applications that reside on 
the centra l LAN. 

To be included for testing (see Test Specs 
on page 107}, a remote-access server had 
to have eight simultaneous connections; 
have support for Novell Net Ware 4 .x (we 
tested w ith a NetWare server), Win­
dows NT 3.51, !PX/SPX, and TCP/IP; and 
provide asynchronous data transfer rates 
o f at leas t 115.2 Kbp s. We based o ur 
evaluati on mostly on perfor mance be­
cause fas t network access is a concern for 
remote-access users. H owever, for sys­
tems administrators, usa bility and fea­
tu res a re imp ort ant. Therefore, we 
weighed those two components almost 
as high as performance. 

The Remote Possibilities 
The five servers- 3Com's AccessBuilder 
4000 , Digi Intern ati onal's AccelePort 
8em, Emulex's ConnectPlus Pro, SBE's 
netXpand Central, and Shiva ' s Lan­
Rover/E- offer different architectures 
and price/performance levels. The rout­
ers use serial-port connections for ex ter­
nal modems or have Type II or Type III 
slots for PC Card modems. 

Th e serve rs all co me with remo te­
access management software, and they 
have such security features as encrypted 
password p ro tectio n, th e Passw o rd 
Authentication Protocol (PAP), and the 
Challenge H andshake Authentication 
Protocol (CHAP). The major reason there 
are so many checks and challenges is secu­
rity. Once you are authenticated by the 
ro uter itse lf, yo u are then given the 
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FRONT-PANELLEDS --- ­
The blinking LED indicators provide - - - - - - - __ 

troubleshooting and status infonnation about the - - - - • --• _ • ., 

remote-access servers. Error-display messages can indicate, ·~ 

for instance, ifa server has a configuration error condition. 


SERIAL CONSOLE PORT '1 LAN·PORTCONNECTIONS 
An RS-232 console port is provided on the router's ,_~fl Attachment unit interface (AUi), BNC, and 1OBase-T con-
main processor board. You can connect a workstation '~.,,"' nectors plug into a remote-access server's on-board Ether-
running a tenninal-emulation program to the port for ' ' ; ' net port. Token-ring versions can provide connectors for 
installing, configuring, and monforing your server. , ' ; ; ' ' shielded twisted-pair (STP) and unshielded twisted-pair,, 

;' ;; ' (UTP)mediaconnections. ,, ,, ; , 

,'
OPTIONAL 1/0 CARD BAY, 
Most remote-access servers leave room for you to add 
Ethernet ports or plug-in ISDN Basic Rate Interface 
(BRI) modules for faster ISDN services. You can also add 
high-speed synchronous interfaces for leased lines. 

opportunity to attempt a network log-in. 
Emulex's ConnectPlus Pro and SBE's 

netXpand Central are PC Card-based 
remote-access servers. The Connect­
Plus Pro has four Type Ill PC Card slots, 
where users can stack eig ht Type II 
modems. There are also two WAN ports 
and one V.24 asynchronous po rt. Th e 
server has a 25-MHzMotorola MC68360 
processo r with a daughterca rd slot for 
upgrades. The nerXpand Centra l has 
eight Type II PC Card slots and two se ri al 
WAN ports. These servers obviously don 't 
come with modems, but you can bu y 
eight 28.8-Kbps modems for about $160 
each, for an additional cost of $1280. 

Digi lnternational's AccelePorr 8em is 

the lowest-cost remote-access server we 
tested. It consists of an ISA board that you 
in sta ll in side your netwo rk se rver with 
eight seri al ports fo r external modems. 
The server uses an on-board processor to 

hand le seria l I/0 interrupts , character 
process ing, and data transfers. 

Shiva 's LanRove r/E and the Access­
Builcl er 4000 use externa l modems for 
remote users to attach to the LAN. These 
are higher-cost solutio ns, but their high 
performance makes them we ll worth the 
price. 

To test the remote-access servers (see 
Test Specs o n page 107), we bombarded 
the routers with remote-access requests 
from eight users over regular analog tele­

\ 
\ 

EIGHT-PORT ASYNCHRONOUS 1/0 CARD 
Most of the servers that we tested have eight ports to attach 
the routers to external or internal dial-out modems. Some 
routers provide slots for PC Card modems, and others use 
serial or RJ-45 ports for external modems. 

phone lines. The servers must direct the 
calls to applications, data, and personal 
fil e directories-something a telecom­
muter would do during a regular work­
day. For the best remote-access perfor­
mance, we recommend ISON- or TI-line 
connections, but as with th e faster 
servers, the wider bandwidth will shrink 
your wallet. continued 
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,,MAIN PROCESSOR BOARD 
The remote-access servers that 
we tested have RISC-based and 
Motorola processors that intelli­
gently route remote-access calls 
to ~ureas on the LAN . 
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REMOTE A C C 

he number of users tapping 
in from afar for network re­
so urces has increased so fast 
that many market ana lysts 

predict an exp losion in the sa les of 
remote-access solutions in the next two 
years. T he important thing to remember 
before buying a remote-access server is 
that remote access has many different 
looks. If you have a small t raveling sales 
force that just dials in to check e-mai l, 
remote-control software or an e-mail dial­
in gateway and a fast modem in a laptop 
are fine. You have to make the jump to a 
router if you have telecommuters who 
regularly dial in for file transfers, use 
enterpr ise-wide app li cations, or fre­
quently access your firm's database. 

We tested the five servers (see Test Specs 
o n page 107) as if they were set up for 
telecommuters dialing in over analog tele­
phone lin es using V.34 modems (28.8 
Kbps). We found that we cou ld not satu­
rate the routers because of the limited 
bandwidth bottleneck of the modems. 
Even the fastest V.34 modems that have 
a clean 28.8-Kbps connection-which 
support 155 Kbps with data-compression 
schemes-are just a pinhole in a clogged 
artery when compared to 10-MBps direct­
LAN Ethernet con nections. 

If you want better performance, you 
sho uld tr y to set up remote users with 
wider-bandwidth ISON or Tl lines. The 
downside of that is the $1000 price of 
ISON modems plus maintenance ofISDN 
lines compared to cheaper V.34 modems 
transmitting over standard telephone 
lines. 

Our hands-on experience with the 
remote-access servers tells us that their 
main use is to efficiently manage and route 
calls through the network. The servers are 
far more easy to manage than remote-con­
trol PCs. With Password Authentication 
Protocol (PAP) and Challenge Handshake 
Authentication Protocol (CHAP) secu ­
rity a nd callback capabilities, these 
remote-access servers will make any net­
work administrator sleep better at night. 
The servers give network managers 
tighter control of resources and tighter 
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security, which any administrator can tell 
you are major problems with remote-con­
trol access. 

3Com's AccessBuilder 4000 

The AccessBu ild er 4000 ($4745), our 
choice for best-overall server, is the most 
feature-filled server we tested. It can han­
dle mixed asynchronous, synchronous, 
and ISON technologies simultaneous ly. 
Remote PC, Mac, and Unix-based clients 
can dial in s imultaneous ly via ana log 
modems, ISON, or Switched-56 data-ser­
vice-unit (DSU) lines. The system accom­
modates any mi xture of four- or eight ­
port async hro nous WAN modules or a 
single-portTl / El (1.54 to 2.05 Mbps) syn­
chronous module for high-bandwidth 
connect ions. The AccessBu ild er 4000 
has an Intel 960 processor, and intelligent 
asynchronous cards reduce protocol pro­
cess ing overhead to further en han ce its 
performance. 

As the network expands, you can install 
additional AccessBu ilderserversand ports 
to provide more accessibility. The company 
provides software for centralized man­
agement and offers security faci lities. For 
Ethernet connections, at tachment unit 
interface (AUi), BNC, and RJ-45 connectors 

provide links to thick-and thin-wire Ether­
net and lOBase-T twisted-pair wiring. 

Remote users can opt for either Access ­
Bu i Ider 'sown Windows, DOS, or OS/2 
client software or third-party PPP and SUP 
cli ent packages, including Windows 95 
and NT dial-up clients. AccessBuilder's 
client utilities include an integrated phone 
book and multiple icons for dialing fre­
quently accessed sites. AccessB uilder's 
built-in security prevents unauthorized 
network access through password pro­
tection and PAP and CHAP schemes. Auto­
matic callback caller identification denies 

access to unauthorized ISON calls. The 
Windows-based management software 
was easy to learn and use, allowing 
detailed configuration of each port, as 
well as user management. 

Digi lnternational's 
AccelePort Bern 
At $1095, Digi lnternational's AccelePort 
8em is the lowest-cost solution of the five 
remote-access servers. It's an internal / 

externa l so lutio n with an ISA-based add­
in card that you install inside your LAN 
server connected to an external box that 
has eight serial-port connections for exter­
nal modems. This direct-to-LAN-server 
attachment may be cost-effective, but it 
takes its to ll on your server. 

Although the other routers stayed in the 
area of 3 percent to 8 percent CPU uti­
li zation during our performance tests, the 
AccelePort 8em router regularly used 12 
percent to 15 percent of our NetWare 
server, with occasional 100 percent spikes. 
On an already-busy network, this will 
degrade network performance during 
remote-access dial-ins. 

Digi bundles the NetWare Connect 2 
software suite with the AccelePort 8em. 
NetWare Connect 2 lets up to 128 remote 
DOS, Windows, and Mac users dial in and 
access information o n a NetWare LAN. As 
a NetWare loadable module (NLM), the 
app lication uses the security features of 
NetWare, including NetWare Directory 
Service (NDS), log-in, password, and audit 
capabi lities. 

We found some problems uniqu e to 
Digi 's server. First, to install the server's I/O 
card, you have to shut down the server and 
interrupt network activity in the office. 
This is soon forgotten after the server is tak­
ing calls, but it is inconvenient for users 



LAB RESULTS 

REMOTE-ACCESS S E R V E R 

BEST OVERALL WEIGHTING 

3Com 's AccessBuilder 4000 
3Com's AccessBuilder 4000 provides the fastest nerwork 
throughput in our benchmarks, where we bombarded the 
servers with multiple remote-access sessions. Available in both 
Ethernet and token-ring configurations, the AccessBuilder 4000 
supporrs both analog and digital (ISDN) technologies, as well as 
multiple protocols. 3Com's Personal Routing system software 
architecture gives remote-node clients the same functionality as 
local nodes-with nor quire the speed of a local connection. 

PRICE TECHNOLOGY IMPLEMENTATION PERFORMANCE 

3Com AccessBuilder 4000 $4745 **** **** ***** 
Shiva LanRover/E $4199 **** **** **** 
SB E netXpand Central $1899 **** **** **** 
Emulex ConnectPlus Pro $2895 **** *** **** 
Digi AccelePort Bern $ 1095 *** *** **** 
*****Outstanding ****Very Good ***Good **Fair *Poor 

on the LAN. Also, subpar user manuals low­
ered the usability score of the AccelePort 
8em; in fact, most of the documentation is 
from Novell. Also, regarding installation, 
we fe lt a little uncomfortable using the semi­
automated product installation (Novell's 
INSTALL.NLM), and this requ ired several 
technical-support sessions. 

Emulex's ConnectPlus Pro 
The ConnectPlus Pro ($2895) has the clas­
sic flat, stackable chassis with four Type III 

PC Card slots that you can insert eight Type 
II modems into. There are also two WAN 

ports and one V.24 asynchronous port. 
The ConnectPlus Pro has a 25-MHz Mo­
torola MC68360 processor and has a 
daughtercard slot for future upgrades. The 
server's performance was sl ightly better 
than that of SBE's netXpand Central. 

Future software upgrades are accom­
modated via the server's 4 MB of DRAM, 
2 MB of flash memory, and 1 MB of boot 
PROM. The server provides multiproto­
col dial-in support over PPP for NetWare 
(IPX) and Unix (TCP/IP) users. The server 
is compatible with major TCP/ IP packages, 
including NetManage's Chameleon, No­

veil 's Workplace, FTP Software's PC/TCP, 
or any PPP-compatible TCP/IP stack. The 
server's Windows-based software is de­
signed for NetWare (!PX) remote-node 
dial-in users. 

The Windows Manager software lets 
network managers configure and manage 
the server via IP or !PX clients. The rab­
based software is easy to use and learn. 

SBE's netXpand Central 
SBE's netXpand Central is a relatively low­
cosr ($1899) remote-access server. It has 
eight Type II PC Card slots. Two serial ports 
support Tl /El lines for 10 simultaneous 
WAN connections. The stylish box routes 
TCP/IP and !PX protocols, bridges other 
protocols, and supports PPP for WAN inter­
operability. This was one of the eas iest 
servers to set up, and it came in second in 
the usability rating because its documen­
tation is clear and concise, and its rab­
based software is easy to learn and use. 

The netXpand Central includes W in­
dows-based software for configuration, 
administration, and remote access. SBE 
updated its remote-access software earlier 

S RATINGS 

USABILITY FEATURES OVERALL RATING 

**** ***** **** 
***** **** **** 
***** **** *** 

,.. . 
**** *** **"t* 
*** 1<** ~ ·'.-A.. 

this year with the Prime op ti on ($150), 
which provides more advanced routing 
features. Prime's key features include data 
compression on ISDN ports for faster 
throughput, modem pooling, char script­
ing for remote dial-up services from Inter­
net service providers (ISPs), and firewall 
filtering. Standard security features are PAP 
and CHAP, restricted callback, and pass­
word ID. 

Shiva's LanRover/E 

Shiva's LanRover/E ($4199) received the 
highest usability rating and came in second 
in performance. We just had to plug in the 
modems to the server's eight serial ports. 
Additional configuration was necessary to 

let users access the network, but Shiva's 
Network Manager software made this easy. 

Shiva upgraded its remote-access soft­
ware (ShivOS) this spring with version 4.0. 
It adds integrated ISDN to the remote­
access solution, which lets network man­
agers manage analog and ISDN multi pro­
tocol access to private LANs, intranets, and 
the Internet in one integrated platform. 
Shiva offers integrated ISDN Basic Rate 
Interface (BRI) hardware modules for the 
LanRover/ Plus servers. contin11ed 
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REMOTE-ACCESS SERVERS FEATURES 

Vendor/model 3ComCorp. • Digi International, Inc. Emu lex Corp. SBE, Inc. Shiva Corp. 

AccessBuilder 4000 AccelePort Bern ConnectPlus Pro netXpand Central LanRover/E 

Price as tested $4745 $1095 $2895 $1899 (plus eight 28.8-Kbps $4199 
PC Card modems) 

Base price (MSRP) $2495 $1095 $2895 $1899 $3099 
Overall rating **** *** **** **** **** 
NETWORK REQUIREMENTS 
LAN topology Ethernet, token ring RS-232 Ethernet Ethernet Ethernet, token ring 
IP address v v v 
Modems External External PC Card, external PC Card, external External 
DSU/CSUs One/support v (for dedicated lines) 
Custom cables RJ -45/DB-25 SBE EIA-232E, EIA-530A, 

or V.35 cable 

CONSOLE SPECIFICATIONS 
PC or ASCII ASCII ASCII Both PC N/A 
Port type RS-232 RS-232 PC Card, RS-232 PC Card, serial DB-25 
Number and type of phone Eight analog Eight RJ-45 10 analog 1 0 analog, 1 0 ISDN, Eight analog /digital 
lines supported two leased line 

Dimensions in inches (W x L x H) 17 x 11 x 2.5 3.7 x 11 .2 x 0.6 17 x 10.75 x 1. 75 9 x 11 .25 x 3 17 x 10 x 1.7 
Weight (lbs.) 12 9 oz. 4.4 5.2 7.8 

LINK SPEEDS 
Asynchronous (Kbps) 115.2 115.2 115.2 115.2 115.2 
Synchronous T1/E1 N/A 128 Kbps T1/E1 N/A 

MISCELLANEOUS 
NOS support All Windows, NetWare, NetWare, Windows All NetWare, Windows NT, 

IBM, SCO Unix, Solaris, for Workgroups, Apple Talk 
Unixware, Xcellenet, Windows NT 
Cheyenne, Citrix, 
Stampede 

Connections Eight RS-232, RJ-45, or Eight to 64 RS-232, Eight PC Card, Eight PC Card, two serial 10Base-5, 
DB-25; 1 OBase-2, RJ-45, or DB-25; TwoRS-232 10Base-2, 
1OBase-T, AU I DTE 10Base-T 

ACinput(V) 90to 220 110/220 110/220 90 to 264 

ROUTER 
Expansion slots Two proprietary OnelSA One proprietary NIA N/A 
Memory 512 KB x 4on ISDN One MB 4 MB expandable 1 MB standard 128 KB EPROM, 

BRl/1 MB flash x 2 MB battery-backed 
4MBDRAM SRAM 

Processor 68302 x 4 on ISDN 16-MHz RISC 3051 Motorola 68360 683600UICC 16-or 25-MHz 
BRS/ 20-MHz Intel 960 68EC020 

Serial ports One to 16 Eightto64 One 10 Eight 
Status LEDs v v v v v 
Tones (indicator) v 
SOFTWARE SPECIFICATIONS 
Routing IP, IPX, ARAP TCP/IP with RIP and/or IP, IPX, Apple Talk 

static routes; IPX with RIP 
and SAP 

Bridging One/all protocols All protocols LLC/802.3, NetBEUI 
WAN services PPP, SLIP PPP, multilink PPP 
Management (platform) Transcend Access­ SNMP SNMP manageable Shiva Net Manager 

Builder Manager andSNMP 
Security Password, user name, Provided by OS Password , PAP, PAP/CHAP, Password, user name, 

dial-back, callback, CHAP, dial-back restricted callback, dial-back, centralized 
W indows NT, NetWare secure ID optional firewall authentication, Net­
Bindery, TACACS+, Ware Bindery, Security 
PAP, CHAP, ISDN Dynamics ACE/server, 
caller ID, network Digital Pathways 
filters, third-party Defender Server, 

TACACS, Apple Talk 
zone and device filtering 

NETWORK PROTOCOL SUPPORT 
TCP/IP v v v v v 
I PX/SPX v v v v 
NetBEUI v v v 
NetBIOS v v v 
Other DECNet, Banyan Vines, 

Apple Talk, XNS, and 
other 802.3 

v 
v 

CUSTOMER SUPPORT 
Warranty length (years) 90 days/P,L,F,R Five/P,L,R One/P,L,F,R Lifetime/P,L,R One/P,L,R 
Phone (408) 764-5000 (612) 912-3444 (206) 881-5773 (510) 355-2000 (508) 788-3061 
Toll-free phone (800) 638-3266 (800) 344-4273 (800) 590-5773 (800) 925-2666 (800) 977-4482 
On-line address www.3com.com www.digi.com www.emulex.com www.sbei.com www.shiva.com 
Inquiry no. 	 1073 1074 1075 1076 1077 

•	 =BYTEBest v= yes; Warranty: P = parts ; L = labor; *****Outstanding ****Very Good ***Good 
N/A =not applicable. F = freight to repair center; R = return to customer. ** Fair * Poor 
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Dolch Computer Systems builds portable co mputers for indus­

trial and military applications that must withstand the rigors of 

rough treatment and harsh environments - demandillg massive 

expansion capability and the performance of a high-end desktop. 

Gnn, Gnnrn AND W1l'l'E1t Pnocw 
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 

il'IASSl\7E 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 I to 7 Expansion Slots - !SA, EISA, PC! and PCMCIA 
0 Up to 4 Drive Bays - Tape, CD-ROM, Removable, etc. 
0 Configurable System Power - 100 watts to 350 watts 

UNumu1m P1m.11mu1ANCE 

Dolch PAC portables are available with a broad range of perfor­

mance options - meeting or exceed ing all the best of desktops. 

0 CPU Options - 486 up to Dual Pentium at 150MHz 
0 Displays - 16.7 Mill ion Colors or Daylight Readable Mono 
0 Active Matrix TFT Screens - Up to 12.1-inches 
0 Resolution - 640 x 480, 800 x 600 and I024 x 768 
0 Graphics Performance - In Excess of 115 WinMa rksni 
0 Drives - EIDE or High-speed PC! 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 


CAI.I. TODAY: I .UOO.HH5.75UO. 

Circle 98 on Inquiry Card. 
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Six Comm Programs 
That Speak 
Windows95 

erring two computers to 
exchange greetings and mes­
sages has a lways been two 
parts RTFM (read the freakin' 

manual) and one part magic. An impor­
tant factor in improving communication, 
at least for Intel-based PCs, is Windows 
95, with its new Telephony AP! (TAP!) and 
32-bit universal modem (Uni modem) dri­
vers. But Windows 95 also chal lenges 
third-party software developers to add 
value to their offerings. 

BYTE and NSTL took a detailed look 
at six comm products for Win 95. We 
chose programs that offer at least three 
file-transfer protocols: ASCII, Zmodem, 
and Kermit. That narrowed the list to six: 
Delrina's CommSuite 95, Hayes' Smart­
com Message Center, Mustang Soft­
ware's QmodemPro for Windows 95, 
Datastorm's Procomm Plus 3.0, Syman­
tec's pcAnywhere32 for Windows 95, and 
Hilgraeve's HyperAccess 2.1. 

All offer direct dial-up connection or 
connection via a shared network modem, 
host and terminal support, file transfers, 
and chat sessions. All support several 
standard protocols, offer from IO to 35 
terminal emulations, and use the 16550 
FIFO buffer (when available) for quicker 
transfer over high-speed modems. Only 
half the products do virus checking dur­
ing file transfer, and few provide com­
plete data encryption support. 

Delrina's CommSuite 95 
By the time NSTL had finished its tests, 
there wasn't much doubt as to w hich 
product came out on top. Delrina Comm­
Suite 95's inclusion of almost every 

110 BYTE JULY1 996 

communications feature you could think 
of, combined with excellent performance 
and a first-rate implementation, made it 
the clear winner. 

CommSuite is made up of four mod­
ules: WinComm Pro 7.0 for general data 
communications, WinFax Pro 7.0 for fax­
ing, Ta lkWorks for advanced telephony, 
and Cyberjack for connecting to the 
Internet. WinFax Pro combines fax send­
ing/receiving and built-in OCR withe­
mail, paging notification, and voice mes­
saging. Talk Works, the telephony option 
designed to be used with a voice-capable 
modem, can turn a PC into a message cen-

BEST 
Delrina's CommSuite 95 

bundles several powerful 

communications applications with 
excellent file transfer performance, 

versatility, and an easy interface. 

ter. Cyberjack 7.0, with its unique Guide­
book, makes connecting to the Internet 
very easy. It includes all the popular Inter­
net tools, including a Web browser, 
Usenet news, FTP, !RC, Gopher, Archie, 
telnet, Ping, and Finger. WinComm Pro 
offers general-purpose data communi­
cations facilities for connecting to BBSes 
and on-line services. Win Comm Pro sup­
ports hundreds of different modems and 
the most common file transfer proro­
cols and terminal emulations. It includes 
an image manager, a virus detector, a 

Software 

A6 computing become6 more 

enme6hed with communication6, 

the 60btware that manage6 your 

dial-up and Internet connection6 

ha6 to work harder. Under 

Window6 95, it can work 6marter, 

too. By TadeMe W. Giorgi.s 

compression manager, along with a num­
ber of other tools. 

CommSuite 95 does not yet have a 
common interface from which to launch 
different application modules. But it is by 
far the most complete package in terms 
of component modules, and these mod­
ules work in a fairly consistent fashion. 

Hilgraeve's HyperAccess 
From the folks who wrote the Hyper­
Terminal program included with Win­
dows 95, you'd expect something pretty 
special. And you'd be right. High per­
formance, achieved through a thorough 
understanding of what happens across 
phone lines, makes Hilgraeve's Hyper­
Access the fastest comm program of all 
those we tested. 

HyperAccess 2.1 offers an uncompli­
cated user interface with simple bu t 
meaningful icons. The program is easy to 
learn and use, is very fast, and is very 
versatile. The logical menu structure and 
intuitive commands guarantee usability. 
The program comes with a comprehen­
sive host mode and editor, a proprietary 
protocol with on-the-fly compression, 
and ISON support. A built-in file manag­
er displays directories and lets you find, 
print, copy and delete files. The inte­
grated HyperGuard virus filter safe­
guards a remote system from infection 
during file transfers. 

Hyper Access provides several tools for 
automating repetitive tasks. You can 
create automatic sequences, such as wait­
ing for prompts from a remote system 
and sending a response, waiting for acer­
tain time of day before executing a series 



CommSuite 95's .,. 
optional Commbar, ' 
at the top of the 
screen, gives you 
immediate access to 
the major program 
modules without 
cluttering up the 
desktop. As with 
most similar 
toolbars, you can 
extend it to include 
other program­
launching icons. ,,, 
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The phonebook ' 
window of 
WinComm Pro has 
icons for popular 
on-line services 
and allows you to 
set up as many 
other numbers 
as you like. 

Win Fax Pro's main/ 
window provides 
quick access to fa x 
sending, receiving, 
and reading , and it 
provides for easy 
fil e management. 

I 
I 

I 
I 

8, 115 0% 

6,671 2" 
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,.-
Cyberj ack, the Internet toolset 
that comes with CommSuite 
95, provides a Web browse r and 
the usual fea tures, such as the 
Hypertext Markup Language 
(HTML) source vi ewe r in the 
lowe r left, plus separate 
applications for e-mail , Usenet 
newsgroups (shown here at 
right), FTP, Archie, Goph er, and 
other Net services. 

.,
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~ The main TalkWorks 
window (even 
though it doesn't 
have the typical 

bordered look we'reused to) allows 
quick, automatic 
phone dialing . 

.- The Audio Editor lets 
you listen to and 
modify WAV files 
used in conjunction 
with the TalkWorks 
telephony features. 

~	WinComm 's image 
viewer shows GIF, 
JPG, BMP, PCX, and 
other graphics files. 

• ~ ~ l-.. ot,,., INl:ll" ._,., ?,,..,,,. ......,~ 
N1e-..i1..1_..............., " 

Although you 'd probably never run all these components at the same time, there isn't much 

in the world of communications you can't handle with Delrina's CommSuite 95. 

of commands, or custo mi zing terminal­
interaction procedures. 

H yperAccess offers many uniqu e pro­
gramming features, including a powe rful 
macro mode th at lea rns, deciphers, and 
optimizes user interacti o n with the pro­
gram. This learn mode remembers log­
on procedures, often-used key sequences, 
entire calls, and eve n p rocedures used 
durin g re m o te co nt ro l o p erations. 
H yperAccess then generates a C program 
that it can execute with its built-in C lan­
guage interpreter. Or, you can create cus­
tom progra ms using any p rogram ming 
language that can call external functions. 

NSTL tes t ers fo und H yperAccess' 
graphical-mode fil e transfer th e easiest 
to use . It's simple and easy to specify fi les 
and start the transfer. And when there are 
errors, H yperAccess usually resets itself 
fai rly well. 

Datastorm's 
Procomm Plus3.0 

Since before Windows existed, Procomm 
has been hand ling co mmunicati ons fo r 
PC users. This long experience is re fl ect­
ed in the fas t fil e transfer speeds and the 
wealth of termin al emul ati o ns (33) and 
fil e protoco ls (16 ) t hat Darastor m 's 
newest Windows prod uct supports. 

Procom m Plus 3.0 is a group of inte­
grated co mmuni catio ns mod ul es th at 
interact and use a fa irl y consistent inter­
face. In ad di tio n , th e mod ul es sha re 
major program components. 

Procomm Plussupports th ree levels of 
access, a ma il/b ull et in board syste m, 
and re mo te o perati o n. Yo u ca n des ign 
screens and menus. Me takeys (macros) 
can transmit text, launch a scri pt, or hook 
a C program to use the system var iables. 

There's a separate "window" for near­
ly eve ry fun cti o n-terminal, fax, Web 
browser, Internet mail , newsreader, and 
FTP cli ent. (Except for the fax window, 
they ' re actually just different views that 
share a sing le windo w.) The Terminal 
wind ow module provides terminal emu­
lati on and fil e transfer services, as well as 
direct serialconnection via a shared asyn­
c h ro n o us co mmuni ca ti o n se rve r or 
th rough a telnet connection. The Fax Sta­
tu s w ind ow la unch es a uto ma tic all y 
wh e n eve r yo u se nd or rece ive a fax. 
This window also monitors and reports 
the progress of all fax operations and all 
fax -related modem ac ti vity. Proco m m 
Pius's Web Browse r window handles any 
co nn ecti o n mad e with a WWW-class 
Co nn ecti o n Direcro ry entry. The FTP 
C li ent window also p rov ides some fi le 
manage ment capabilities. continued 
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Symantec's pcAnywhere32 
Symantec, the 900-po und gorilla of the 
utility software industry, has p roduced 
the on ly true, completely 32-bit Windows 
95 co mmuni ca ti o ns p ro du ct in thi s 
repo rt, pcAnywhere32. This program is 
a lso different fro m the o thers w ith its 
offe ring of remote contro l a nd di rec t 
cable co nn ections. Its t ransfer speed is 
only so-so, and its interface, w hile among 
the easiest to use for fi le transfer, is not as 
convenient for accessing on-line services. 

Two PCs runn ing pcAnywhere32 can 
transfer fil es and synchronize di rector ies 
with each o th er, co nt ro l o ne PC fr o m 

WIN 95 COMMUNICATIONS 
BEST OVERALL 

Delrina's CommSuite 95 
Excellent performance, rich versat ili ty, and 
a well-designed, easy-to-use interface make 
th is stand our fro m the competition. 

CornrnSuite 95 

Procomm Plus 3.0 

OmodemPro for W indows 95 

pcAnywhere32 for W indows 95 

Hyper Access 2.1 A for W indows 

the o ther, establish a connectio n to and 
become a node on a network, and con­
nect to on-line services and BBS sites. 

pcAnywh ere32's main wind ow co n­
tains a pull-down menu bar, an action bar 
w ith eight buttons (six correspond to the 
program's primary functions), below the 
menu bar, and a main window area in the 
middl e for creatin g co nn ectio n items . 
T he Q uick Start button gives you access 
to wizards for set t ing up a gateway o r 
host, fo r do ing remote control or remote 
networki ng, and for ca lling an on-lin e . 
service. W hen you cl ick on an action but­
to n, the main window displ ays a wiza rd 
ico n a nd any co nn ectio n items p rev i-

PRODUCTS 

Overall Performance 

CommSuite 95 
HyperAccess 
Procomm Plus 
Smartcom 
Message Center 

QmodemPro 

ously created. A connection item repre­
se nts a pcAnywhere32 file co ntai n ing 
device information and security settings. 
The Add a Comm unicati ons Item icon 
invokes a setup wizard that helps you cre­
ate an item and configure it. 

pcAnyw h e r e32 includ es seve ra l 
advanced fea tures: SpeedSend transfers 
only the parts ofa fil e that have changed ; 
Co lorSca le imp roves sc ree n-r efr es h 
transfer rates; an optimized desktop can 
disable host wallpaper, screen savers, and 
full w indow d ragging; and remote secu­
rity features can restrict drive access and 
fi le t ra nsfer rights, contro l hosts, audit 
calls, and encrypt data. 

RATINGS 

Performance IndexIll"' 

pcAnywhere32 

PRICE TECHNOLOGY IMPLEMENTATION PERFORMANCE VERSATILITY USABILITY ERROR OVERALL 
HANDLING RATING 

$ 129 **** **** ***** **** *** **** **** 
$ 179 *** *** ***** *** **** *** **** 
$ 129 *** *** *** *** *** *** *** 
$ 149 **** *** *** *** *** ** *** 
$ 100 *** *** ***** *** *** *** *** 

Hayes Smartcom Message Center $99 *** *** *** ** *** *** *** 
***** Outstanding **** Very Good ***Good **Fair *Poor 

PERFORMANCE 

File Transfer Performance (indexed) 

•	 ASCII 
• Compressed ASCII 
•	 Database 

GraphicsII 
Lower numbers are better 

The graphs above show the relative times each product takes 
to transfer four types of fries: ASCII (289 KB), PKZIPped ASCII The Effect of Connections and Protocols (indexed) 
(128 KB), database (295 KB), and graphics (325 KB). For 

some programs, fil es precompressed with PKZIPtake longer 

because their own built-in compression is more effi cient than 

PKZIP. The chart at right shows relative ASCII fil e 

transmission speeds of one product over three different 

channels: 28.8-Kbps modem (with and withoutV.42bis 

compression) and direct cable. Compare this to th e speed of 

Win 95's dial-up networking. pcAnywhere, like any of the 

products we tested, clearly does the job faster. dial-up 
pcAnywhere32 Windows 95 

• 28.8 modem 

• 28.8modem 
w/ compression 

Direct cable 
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pcAnywhere32, in its native fil e trans­
fer or remote control mode, presents 
the easiest and most convenient interface 
for swapping files. But it's not as easy to 
use for an on-line service. 

Mustang's QmodemPro 
U you need to connect to a really wide 
variety of sys tems a nd se rvic es, yo u 
sho uld consid er Mustang Software's 
QmodemPro for Windows 95, ve rsion 
2.0 . With its 35 terminal emulations and 
16 fil e transfer protoco ls, it can talk. to 
almost anyth ing. Performance isn't up to 
that of the fastes t comm programs, bur 
QmodemPro is particularly well suited 

FEATURES 

to accessing BBSes and o n-l ine serv ices. 
QmodemPro can be used as a remote 

terminal or in host mode . The host so ft­
ware is a small-sca le BBS program that 
enables a co mputer to receive incoming 
modem calls. Ca ll ers can read and post 
messages, upl o ad and d ow nl o ad fi les, 
and, if the system is so co nfigured, take 
control of th e host computer to run si m­
ple Windows co mmands. 

When you open the program, yo u see 
the main menu, the status bar, and the con­
fi gurable toolbar and macro bar. The ter­
minal window displ ays on-line data and 
te rmina l- to-host di a log. You can have a 
macro bar fo r each phonebook entry. 

The Dialing Directory button opens 
up a phonebook window that includes 
system names, telephone numbers, log­
in na mes, passwords, and communica­
tion parameters. You can acid notes and 
comments to eac h entry and mark and 
organi ze entries into groups for multi­
ple dialing sess ions . Eac h phonebook 
stores 1024 entri es, and you can have an 
unlimited number of phon ebook files. 
The simplest command-lin e switch starts 
up Qmod emPro, spec ifies the phone­
book fil e, a nd di a ls a specifi c e ntr y. 
There's an automati c utility to convert 
phoneboo ks from various DOS and Win­
dows comm uni catio ns programs.. 

contmued 

. 

COMMSUITE 95 SMARTCOM HYPERACCESS PCANYWHERE32 PROCOMM PLUS QMODEMPRO 

SYSTEM REQUIREMENTS 
Minimum/recommended RAM (inMB) 8 / 16 4 / 8 2 / 4 4 / 8 4 / 8 4/8 

Minimal CPU platform 386 386 386 486SX 386 386 

Disk space, minimum/full installation (in MB) 16 / 60 3 / 14 2 / 2 30/55 7/35 4/5 

OTHER OS PLATFORMS 
Windows3.x V' V' V' 

Runs under Windows NT 16·bit 16·bit V' 16·bit 

OS/2 version available V' V' Included 

CONNECTIONS SUPPORTED 
Direct cable connection (LPT) V' V' 

PC Card V' V' 

Maximum number of COM ports 4 9 4 9 

Windows NASI LANconnection (I PX/SPX) V' ii 
Internet Winsock (I PX/SPX,TCP/IP,NetBIOS/ V' V' V' V' V' V' 

NetBUI, and AppleTalk) 

FILE TRANSFER FEATURES & PROTOCOLS 
Background file transfer V' V' ii V' 

Remote access to DOS/programs V' ii ii V' 

Exi t program without losing carrier V' V' V' V' 

Switch from data to voice and vice versa V' ii ii 
Off·line file compression V' 
ASCII file·transfer protocol V' V' ii ii V' 

Proprietary HyperProtocol V' V' V' V' 

Number of file transfer protocols 11 8 11 9 11 16 

ADVANCED FEATURES, MULTITASKING 
TAPl/Unimodem support V' V' V' 

32·bit multithreaded design ii V' ii 

Built·in MAPI support V' Simple MAPI V' 

Use multiple COMports simultaneously V' V' ii 

Number of terminal emulations 16 10 16 17 36 35 

Telephone pad and dialer ii ii 
Answering machine, audio editor ii v' 

INTERNET CONNECTIONSERVICES 
FTP file transfer V' V' V' ii 
Archie search, Gopher browse V' V' 

Finger, IRC V' V' V' 

Web browser, newsreader,mail service V' v' V' V' 

SECURITY 
Password protection/encryption 
Data encryption 
Automatic callback security feature 
Lock·out remot efile transfer 

V' 

V' 
V' 

V' 

V' 

V' 
Extra cost 
V' 
v' 

v' 
V' 

v' 

V' 
V' 

V' 

v' 

V'= yes 
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QmodemPro has a buil t-in graphics 
viewer that allows zooming any graphics SECURITY 
fi le up to 1600 percent, even while you're 
downloading it. You can view mu ltiple The Remote Control Conundrum 
picrures consecutively as they download. Sometimes, something that's really good turns out to be really bad-or at least a decided­

T he Scr ipt Language Interface for ly mixed blessing. The remote control functionality included with some current communi­
QmodemPro (SLIQ) compiler and debug­ cations software is like that. 
ger allows you to develop custom appli­ With Windows 95, Microsoft added significant connectivity functionality to the oper­
cations and log-on scripts. Built-in MAP! ating system by rewriting the entire communications architecture. One function 
support lets you copy text and graphics Microsoft didn't build in is remote control, leaving a big hole that third-party vendors are 
from the terminal window to any MAPI­ beginning to fill. Programs such as Symantec's pcAnywhere32 (reviewed here) as well as 
compliant application. Traveling Software's Laplink for Windows 95 and Avalan Technology's Remotely Possi­

ble/32 now enable extensive remote control capability. Hayes' Smartcom 
But is this a good thing? It's easy to be seduced by added functionality and forget that 

Message Center there are important security considerations. For example, my desktop PC is connected to 
Hayes designed the AT command set used the BYTE office LAN, and it also has a modem connected to it. Atthe presenttime, this LAN 
to con t ro l virtuall y all modems. So it has no standard method for outside access (though that's in the works). But there's noth­
should be no surp rise that H ayes' own ing to prevent me from setting my modem to auto-answer, activating remote-control soft­
software, the all-in-one Smartcom Mes­ ware on the PC, and dialing up the modem from home with my notebook computer. If Ido 
sage Center, supports most popular PC that. I get instant access to whatever resources, such as CD-ROM drives and network servers, 
modems. But it's really designed to take are connected to that PC. That's a rea l convenience. But it's also a gaping security hole, 
advantage of specia l performance fea ­ especially if I leave that unattended PC logged into the network. 
tur es in certain Hayes hi gh- spee d The remote control software that I've installed has password-based access control, but 
modems by relying on the implementa­ that's hardly the last word in security. And what if I forget or choose not to activate it? Most 
tion of a subset of those AT commands . organizat ions won 't want to risk exposing their data and their computing systems this 
Unfortunately, we didn't notice particu ­ way. Remote convenience or real control: That's the choice you have to make when you 
larly good pe rforma nce in o ur tests . install a remote control product. -Russell Kay 
Smartcom's overall speed was among the 
slowest of the group. 

At the heart of th e p rog ram is th e gram activities. You can display as many delete, modify position and title, an d 
Modem Manager modul e, which auto­ or as few buttons as desired, and in any view and change graphics fi les. 
mates switching between differe nt oper­ order. From either the menus or the but­
ating modes to handle incoming calls and tons, you can manage phonebook, voice­ Calling for a Choice 
outbound data and voice. T he Message mode, mail box, modern , and answer­ With Windows 95 and TAP!, data com­
Center 's ma in window is the sta rting phone fun ctions, as we ll as access th e munications is fin ally being treated like 
po in t for p rogram operations. Drop ­ fax log and voice messages. any o ther office app licati on. The six 
down menus provide logical access to the Fax on Demand keeps a log of all cur­ products we tested will all do the job for 
product's fea tures. Alternatively, 19 but­ rent faxes available for send-on-demand 	 ge neral communicati ons, and, if your 
to ns provide qui ck access to most pro- service. From this window, you can add, 	 needs are normal, you won't go far wrong 

with any of them. But there wasn't much 
doubt as to which one we'd pick: Delri­

CommSuite 95 fax : (206) 485-6786 (805) 873-2500 na's fast and versatile CornmSuite 95. [l)$129 www.travsoft.com fax: (805) 873 -2599 

Delrina Gro up, Symantec Corp. Ci rcle 1086 on Inquiry Card. www.mustang.com 

Toronto, ON, Canada Circle 7083 on Inquiry Ca rd .
pcAnywhere32 	 Tadesse W. Giorgis has tested network and com­
(800) 268- 6082 

$149 Remotely Possible/32 munication product s at NSTL for over five 
Symantec Co rp. $169

(416) 446-8495 
fax: (416) 443-4318 	 years. H e holds a Ph.D . from North CarolinaCupert ino, CA Ava lan Technology, Inc.www.delrina.com 

(800) 441 -7234 Holliston, MA 	 State University . You can reach him at
Circle 1079 on Inqu iry Card. 

(408) 253 -9600 (800) 441-2281 tadesse@nstl.com or at editors@bix.com. 

HyperAccess fax: (408) 253 -3968 (508) 429-6482; 

$100 www.symantec.com fax: (508) 429-3179 
 Evaluations in this report represent the judg­
Hilgraeve, In c. Circle 1081 on Inqui ry Card. www.avala n .com/~ava l a n 

ment of BYTE editors, based on extensive Monroe, Ml 	 Circ le 1085 on Inqui ry Ca rd . 
(800) 826-2760 Procomm Plus 3.0 for Windows 	 tests conducted by National Sofrware Test ­

$179 Smartcom Message Center 
Datastorm Technolog ies, Inc. $99

(3 13) 243-0576 	 ing Laboratories, as documented in a recent 
fax: (313) 243-0645 	 issue ofNSTL's monthly Software Digest. 

Co lu mbia, MO Hayes Microcomputer Prod ucts, Inc. www.hilg raeve.com 	 To purchase a copy of the much longer, full (314) 443 -3282 Norcross,GACircle 1080 on Inqui ry Card. report, with NSTL's own evaluations andfax: (314) 875-0595 (770) 441-1 617 
Laplink for Windows 95 Ci rcle 7082 on Inquiry Card. fax: (770) 449-0087 data, contact NSTL at 625 Ridge Pike, Con­
$149 www.hayes.com 	 shohocken, PA 19428; (610) 941-9600; fax 

OmodemProTraveling Software, Inc. Circle 1084 on Inqui ry Ca rd. 	 (610) 94 1-9950; oreditors@nstl. com. For 
$129Bothell, WA 	 a subscription, call (800) 257-9402 . BYTE Mustang Softwa re, In c.(800) 343-8080 Magazine and NSTL are both operating units Bakersfie ld, CA(206) 483-8088 
(800) 999-9619 	 ofThe McGraw-Hill Companies. 
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Jon Ude l l 

Lessons 

Learned 


...111!11~111 year ago, the BYTE Site served 
up its first document. By the 
time you read this, it will have 

liiiiiilii};lil delivered a million BYTE arti­
cles to a half-million visitors-an audi­
ence as large as our magazine's. Along the 
way, I've learned a lot about electronic 
publishing. And I've discovered how 
Internet-enabled applications can trans­
form a Web site from a library of docu­
ments into a groupware platform that can 
energize the internal operations ofa busi­
ness as well as its relationships with 
partners and customers. 

As a Web developer, I enjoy a unique 
advantage. The progress report that I file 
here each month is reviewed by a half­
million computer professionals-you, 
the readers of BYTE. Your feedback has 
guided and enriched my ongoing R&D 
project. This month, I' ll pass along some 
of the lessons I've learned. 

An HTML Generator Keeps 
Paying Dividends 
In last July's inaugural column, I 
described a technique for generating a 
Hypertext Markup Language (HTML) 
archive from a collection of well-struc­
tured ASCII texts. This approach contin­
ues to pay handsome dividends. Every 
time I enhance the HTML generator (a 
program written in EEL- the C-like 
extension language of Lugaru's Epsilon 
text editor), new features propagate 
instantly throughout the entire BYTE on­
line archive. Some of the improvements 
added this way include: 
•activation of URL-like character strings 
(automatic link creation) 
• links to a unique-per-page feedback 
form · 
• links from thumbnails to full-sized 
images 

• new image-containing documents that 
wrap titles and captions around bare G!Fs 
• rich table-of-contents pages that use 
indentation and data-type icons to dis­
play the structure of articles and the num­
ber and type of attachments 

There's no end in sight. For example, 
a reader pointed out that pages with 
thumbnails would load faster if I added 
WIDTH and HEIGHT attributes to each 
thumbnail 's !MG tag. And he showed me 
how to extract image dimensions from a 
GIF file : Bytes 7 and 8 are the width, 9 and 
10 are the height. As soon as I write the 
EEL function to extract these values, 
tweak the function that emits the IMG tag 
for thumbnails, and rebuild the archive, 
the hundreds of pages containing thumb­
nails will improve. 

Where There Is Structure, 

You Can Add Value 

I was lucky to inherit the collection of 
well-structured text files on which my 
HTML generator operates. Another 
source of structure widely exploited on 
the Net is the RFC 822 format to which 
e-mail and Usenet messages conform. 
Searchable and navigable Web archives 
of listserv and Usenet discussions are 
among the most useful information 
resources on the Web. 

Why do these resources exist? The rea­
sons are so obvious that, ironically, we 
tend to forget them. Messages have a reg­

- ular structure-From:, Subject:, Date:. 
And messages are in ASCII, therefore open 
to a wealth of programming tools. 

Where There Isn't 

Structure, Create It 

What happens when you exhaust all your 
legacy sources of regularly structured 
ASCII texts? You can create new ones! 

Advice diMilled urom a year 

ou 6ite-building experience 

and reader ueedback. 

That's just what VPR, our Virtual Press 
Room, does (for details, see two previous 
columns: "Global Groupware" and "Perl 
Magic," November and December 1995 
BYTE). Every day, vendors and public­
relations professionals contribute a 
half-dozen documents to this database. 
The Web application that receives these 
documents converts them into HTML 
and creates a header (using HTML META 
tags) to store company, product, date, and 
other fielded data. 

I'm continually finding new ways to 
exploit that header. During Fall Comdex, 
for example, I added a field to track press 
releases for products that vendors were 
nominating for the BYTE Best of Comdex 
awards. In the spring, I used a different 
field to track CeBIT award nominees. 
Then it dawned on me that the VPR 
database had acquired a Lotus Notes- like 
flexibility. An individual "record" in this 
database has no canonical shape. Some 
records include Comdex fields, some 
include CeBIT fields, many include nei­
ther. A Perl script scans the headers and 
builds the views we need. 

Make the Most 
of Full-Text Search 
In last September's "Web Search" col~ 
umn, I talked about two of the Web's 
freely available index-and-search tools: 
freeWAIS and SWISH. Both are still in play 
on the BYTE Site. At first I favored free­
WAIS because it indexed and searched 
faster than SWISH. Now that the archive 
has grown to more than 5000 documents, 
I'm finding that freeWAIS's relevance­
ranking feature gets in the way. If you're 
looking for ISDN, it thinks that a 50-word 
article containing that term is highly rel­
evant because the term represents a rela­
tively high proportion of the document's 
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BOOKNOTE 


Java in a Nutshell 
($19.95) 

by David Flanagan 

O'Reilly and Associates 

http://www.ora.com/ 


O'Reilly is famous for 

definitive technical references. Here's 

another reason why. 


total content. So it p refers BYTE's W hat's 
New product announcements that men­
ti on ISON to the meati er Fea tu res or 
Rev iews that users more often want to 
find . To eliminate this bias, I'll probably 
convert our default search function fro m 
freeWAIS to SWISH. 

Because We b search tools typicall y 
re tu rn document titles (that is, what's 
betwee n < titl e> and </titl e> in th e 
HTML header), you should th ink ca re­
fu lly about how you construct titles. I got 
o urs par tl y ri ght, but p ar tl y wro ng. 
H ere's what I got right: Every title that 
my HTML generator emits encodes th ree 
important p ieces of in for mation. T he 
issue (for example, February 1995) tells 

you the age of the article; the section (such 
as Reviews, What's N ew) tells you the 
type of the article; the title tells you about 
the article. This combination of clues 
made the results of my first search imple­
m entati on s much more use ful than 
wo uld h ave bee n the case had I used 
HTML docum ent titles a lone. It also 
enabled the refinement I introduced a few 
months later. I tweaked the search scripts 
to pick out the issue names, sort on them, 
and group the search results in reverse­
chronological order. 

H ere's what I got wrong: I fo rgot to 
include a fo urth item, BYTE Magazine, 
in our titles. Why is that needed ? On the 
BYTE Site, it isn't. Obviously, any search 
results gleaned from there refer to BYTE 
articles. But that's not so obvious when 
you view search results on Alta Vista or 
O p en Tex t , w he re hits o n the BYTE 
archive intermingle with hi ts fro m many 
other sources. The lesson here is subtle 
but p rofo und . The We b puni shes 
parochialism. You have to think globally. 
Your site isn't an island ; it 's part of a self­
organizing federation of sites. Software 
co mponents succeed by exposing cl ean 
interfaces to " the outside wo rld. " So, 
increasingly, will Web sites. 

Defining and Using Field Indexes with freeWAIS-sf 
1. Start with well-structured text. 

<htm l ><head> 

<meta name=date content=96-01-23> 

<meta name=comp content=Mi crosoft Corporation> 

<meta name=proq content=Microsoft Internet Explorer> 

<meta name=vnum content=900009> 

<tit l e>CVPRl Microsoft Announces Internet Explorer<lt i tle> 

<!head> 


2. Define fields using regular expressions. 

<layout> 

<head li ne> !<meta name=vnum co ntent=/ !>I 6 !<meta name=vn um 

co nt ent=/ 

<head l ine> !<tit l e>/ !<\/tit l e>/ 300 !<t i t l e>/ 

<end> 

<fie l d> !<meta na me=comp content=/ 

co "'Company " stemming TEXT BOTH 

<e nd> I>! 

<field> !<titl e]>/ 

ti "'Ti tle " stemming TEXT BOTH 

<end> l<\ltitleJ>/ 


3. Run the indexer. 

%waisindex -d index -t fields /vpr/*.htm 


4. Search the index. 
%wai ssea r ch -d index co=Mi crosoft 

Num berOfRecordsReturned: 1 
1: Score : 997. li nes: 34 '900009 ( VPRJ Mi cr.osoft An nou nces 

Internet Exp l orer' 

TOOLWATCH 

iodbc 
(freeware) 
FFE Software 
(510) 232-6800 

Command-line access to the Win32 
Open Database Connectivity (ODBC) 
subsystem. Here's one way to call data­
base routines from Perl on Windows NT. 

Use Full-Text Search 
with Fielded Search 
Responding to my "Web Search" column, 
Ulrich Pfeifer alerted me to a derivative 
of free WAIS, called free WAIS-sf, which he 
mainta ins at http :// ls6 -www 
.informatik.uni-dortmund.de/projects/ 
free WAIS-sf/. With free WAIS-sf, you can 
index fields within documents. I've pro­
totyped a version ofVPR, for example, in 
which you can search for occurrences of 
Borland in the company field ofeach doc­
ument-a much more precise search than 
for Borland anywhere in the text. M ore­
over, you can combine full- text and field­
ed search t o answer qu es ti o ns, like 
"Which VPR documents fro m Borland, 
Microsoft, or Symantec mention Java 
compilers?" 

I admit I've struggled a bit with free ­
WAIS-sf. I never was able to compile it suc­
cessfully on our BSD/OS system. H owev­
er, I did get it working on an SGI Indy. And 
there's a pre built binary available for the 
Linux system I just added to our server 
farm. Th e method fo r definin g fi eld 
indexes is obscure, but the idea behind 
the method is b rilliant. You use regular 
expressions to describe regions of docu­
ments fo r which indexes should be built 
(see "Defining and Using Field Indexes 
with free WAIS-sf"). T his is an incredibly 
powerful technology. I hope to get a lot 
of mileage out of free WAIS-sf. I'm also on 
the lookout for commercial products that 
retain its fl exibility but are easier to use, 
such as the fo rthcoming Web-enabled 
version o f InMagic's DB/Text Works, 
called DB/Text WebServer (www.inmag­
ic.com). 

A Perl Apprenticeship 
"There's more than one way to do it," 
Perl hackers say. Because Perl is such a for­
giving language, I was able to build use­
ful Common Gateway Interface (CG!) 
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paths in your organization has 

The most complete multilingual 
connectivity suite offering a PC X 
server, Netscape Navigator™, 
and multivendor hosl connectivity 
including TN52 50, TN3270, 
VT420, and DG D470. 

to 
information need, 

no matter where it is, 

Whether valuable data is 


on their favorite web sites, 

X clients on their local UNIX 

host, a remote AS/400 host over­
seas, an IBM mainframe in the 
corporate office, a Digital host at 
a regional branch, or a Data General 

host anywhere, your users can 
extend the reach of thei r PCs, 

SmarTerm makes efficient , reli ­
able and quick connections, It's 
designed specifically to reduce 
your training and support burden 
by including tools and utilities 

host connectivity including 
TN5250, TN3270, VT420,that automate common activities 
and DG D470. 

and integrate host and PC data. 

Plus SmarTerm is easy to learn and 

use, and the technical support is free! 
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support for corporate users. 
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Web Project Lessons Learned 

Feedback from a Perl Master 
Here's my orginal, clumsy version of vpr_GetMeta, a function to retrieve the contents 
of fields in the VPR document header: 

sub GetMeta 
local($line , $metal =@_ ; 
i f ( i n de x ( $ l i n e , $met a ) n e - 1 ) 

@1 = spl it(/$meta/l; 

($re t = $1[1]) =-sf>!! ; 

chop$ret; l 


else { $ret = '"'; l 

return $ret ; ) 

$metada te = &GetMeta ( $_. "name=da te content=" ) ; 

$meta com p = &GetMeta ( $_, "name=comp content=" ); 

$metaprod = &GetMeta($_, "n ame=prod content=") ; 


and here's Dov Grobgeld's elegant improvement: 
foreach Hype C· comp',' date',' prod') { 

($ metal Hype))= /na me=Hype content=( .*)>/ ; 

"The regular expression is doing the whole job for you," says Grobgeld, "so there is no 
need to do a split nor use the index function ." 

appli ca ti o ns a lmost immedi ately. But 
these early efforts were hardly models 
of Perl style. When I began to publi sh 
these scripts, Perl gurus kindly showed 
me how to improve them (see "Feedback 
from a Perl M as ter " ). Here are a few 
observations of my own: 

l)Always localize variables. Failure to do 
this led to the worst Perl bug I've inflict­
ed on myself. 

2) Decompose regular expressions into 
named subexpressions. Th e regu lar­
expression syntax that Perl shares with 
many other Unix-derived tools is as sub­
tl e as it is powerful. Learn to decompose 
patterns into subparts . Test these indi ­
vidually, then assemble composite pat­
terns incrementally, testing at each stage . 
Name the subparts so that the final com­
posite expression makes sense. 

Fa ilu re to properl y decomp ose pat­
terns leads to ugly results. Consider the 
pattern I showed in the "Web Search" col­
umn; it recognizes URL-like expressions 
in order to wrap HTML lin k syntax 
around them. It was easy, I thought. Look 
for a protocol prefix (http ://,ftp: //) fol­
lowed by any string ofcharacters not ille­
gal in a URL. But that wasn't quite right. 
What happens when a URL appears at the 
end of a sentence? The final p er iod, 
wh ich matches as part of the pattern , 
invalidates the link. I'll spare you the con­
tortions I went through and the silly solu­
tion I came up with. Suffice it to say that 
Earl Hood 's MHonArc (ehood @con­
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vex.co m), an e-mail-to-Web converter, 
showed me th e answer. There should 
reall y be three subparts: a protocol pre­
fi x, a string of characters legal in a URL, 
and (crucially) a single URL-terminating 
character from a set similar to the seco nd 
subpattern but lacking the peri od . 

3) Don't be afraid ofPerl 5. I was, a t first. 
I found Perl 4's syntax daunting enough, 
a nd fi gured I sho uld mas ter it befo re 
tackling Perl S's nested data structures 
and object orientati on. That wasn 't a bad 
idea in ge neral, but it did lead to so me 
unn ecessa ry habits th at I cou ld have 
avo ided. Most notably, I adopted a ques­
ti o na bl e techniqu e for pass in g d ata 
a mon g subroutin es. Th e routin e that 
parses VPR entri es, for exampl e, returns 
two li sts. One list enumerates errors that 
th e use r must fix, th e o ther warns of 
p roblems that the user may fi x or ignore. 
But th e routine couldn ' t return a list o f 
these two lists. Why no t ? Perl fl a ttens 
concatenated lists. Instead of a two-ele­
ment li st (an errors list and a wa rnings 
li st) , what came back was a single, undif­
fere ntia ted list. 

I solved the problem by injecting a sen­
tin el character (I used the tilde) between 
the two lists. This approach, which I went 
on to use extensively, is workable but inel­
egant. You have to ensure that the sentinel 
never appea rs in any list element. And 
you need a different sentinel for each lev ­
e l of nesting. Far better to use Perl 5 to 
create references to lists (and also to asso ­
ciative arrays). That way, a functi on can 

return a true list of lists to a calling £unc­
t ion, which can then unpack those lists in 
a standard way. 

Avoid These Mistakes! 
It's worth repeating: The Web punishes 
parochialism. Here are three mistakes 
that al l resulted from my failure to grasp 
the big picture : 

1) Don't hard-code IP addresses. The VPR 
archive lives on an auxiliary server. When 
I wrote the script that builds views of that 
arc hiv e, I ha rd-coded that server's 
address. Avoiding a DNS lookup can save 
a littl e time, and since I regenerate th e 
views dail y, switching addresses wouldn 't 
be a problem, right? Wrong. Next week, 
I'm moving the server to our newT-1 link, 
wh ere it wi ll have a different address. 
And, yes, I can and will rebuild the views. 
But I ca n' t rebuild the Alta Vista index 
that refers to VPR URLs at a soon-to-be­
invalid address. Oops. 

2) Avoid NTisins . C hri stopher Wanko 
wrote to alert me to the use of backslashes 
in the URLs I was creating on our search­
results pages. Why the backslashes? On 
NT, freeWAlS re turn s NT-sty le p a th 
names, which I was foo lishly pasting onto 
" http ://www.byte.com" to form URLs. 
This generally worked, because most NT 
Web servers treat forward and backward 
slashes identi call y. Since my server could 
handle the mixed format, there wasn't a 
problem, right? Wrong. Chris was access­
ing o ur site from behind a Unix proxy 
server that barfed when it saw the hybrid 
URL. Oops. 

3) Quote all URLs. You're supposed to do 
this: <a href= "/file.htm">. Instead, I got 
into the hab it of do ing this : <a 
href= / fil e. htm >. None of the browsers 
I've tri ed cares one way or another about 
the latter quoteless style, so it's no prob­
lem, right? Wrong. A reader wrote to 
tell me that his company's firewall could­
n ' t handl e th e quoteless URLs. Oops 
again. Don't lose sight of the big picture. 

As th e BYfE Site continues to evolve in 
its second year, I'll build on the lessons I 
learn ed in the first year, make new, and 
perhaps even mo re-enlightening, mis­
takes in th e future, and continue to learn 
together with BYfE readers. llJ 

Jon Udell (judell @bix.com) is BYTE'sexecu­

tive editor for new media. 
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When these companies were looking for speed, reliability, 
affordability, and ease of use for remote access and peripheral 
control, they chose a Comtrol serial communications board. 

Comtrol's RocketPort is the industry's fastest 
controller. Twice the speed of Digi's Acceleport. 
This breakthrough performance is achieved 
by putting eight ports and a RISC processor 
onto one chip. 

Using this technology, internet access speed 
can be increased 16x from 28.8 Kbps to 
460 Kbps full duplex across all ports. 
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Comtrol's software drivers and technical support make 
it easy to switch. We provide drivers for Novell Netware 
Connect, Multiprotocol Routing, Windows NT RAS, UNIX, 

OS/2, and Linux. If you are already using one of these drivers, 
all you need to do is install your RocketPort card. 1/0 
mapping eliminates memory conflicts and allows plug and 
play compatibility. RocketPort also gives you 30 times faster 

processing! This host CPU efficiency allows you to add 
more ports or free up valuable CPU time. 
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For your additional needs, our technical 
experts are just a phone call away to give 

you step-by-step instructions. 

See for yourself! Call HI00-926-6876, e-mail 
us at info@comtrol.com, or look us up on 

our website: http://www.comtrol.com. 
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SPECIAL REPORT 

4.0 Isn't for Everyone 

Ha6 Micro6out traded 6tability uor peruormance in the late6t NT re/.ea6e? 

By David S. Linthicum 

mf you' re not already a Windows shop, NT is no more 
or less important than any other operating system 
that's vying for your heart, mind, and corporate 
servers. But if you are running Windows 95, you prob­

ably feel yourself racing toward judgment day like a skydiver 
with a busted parachute. Sooner or later, you'll switch to NT. 

In the meantime, there 
will be upgrades to 95 and to 
NT itself, and a ll the whi le 
you'll ask yourself, '~e there 
enough performance bene­
fits to go to NT?" "Can we 
handle all the additional 
resource requirements for 
NT?" "Is it better to wait or 
take the leap now?" 

Microsoft's slated release 
this summer of NT 4.0 raises 
these questions anew, not 
on ly for Windows 95 users 
but also for those who must 
decide whether to upgrade 
from NT 3.51 or make a more 
fundamental switch from 
Unix. But in its wisdom, or in 
spite of it, Microsoft hasn't 
delivered a new version of 
NT that makes the upgrade 
decision a slam dunk. 

NT 4.0 is better than 3.51. 
It's faster, it's more agnostic 
about networks, and if you 
want to set up a Web server, 
you can't beat the price: All 
the capabilities to do this now 
come standard. So what's not 
to li ke? Most of all, NT's 
designers made a pact with the performance devil. To squeak out 
speed, they went the kernel-mode route-which Novell was 
roundly criticized for with an analogous move in NetWare 4.x­
and that potentially opens up NT to system crashes. 

Atthe moment, the NT migration question is cloudy. Ifyou're 
contemplating the change, here 's what's good and bad with NT 
4.0, along with advice for deciding what's best for you. 

Built for Speed 
For this article, we were able to review NT 4.0 beta 1 (build num­
ber 1234). Although clearly still a work in progress, this iteration 
shows how Microsoft is advancing the existing NT arc hi tecrure, 

which merges the attributes of layered and microkernel operat­
ing systems. 

The NT Executive, a group of several subsystems and OS 
services, runs in kernel mode (see "NT's New Architecture" on 
page 122). This placement means that basic OS functions, such 
as first-level interrupt handling, deferred procedure calls, thread 

sched ulin g, and synch ro ­
nization primitives, com­
municate directly with the 
hardware for faster perfor­
mance. Also within the Exec­
utive is the hardware abstrac­
tion layer (HAL), which 
provides software abstrac­
tion for such items as clocks, 
cache and memory controls, 
peripheral devices, and sym­
metric multiprocessing func­
tions. This abstraction layer 
enables Windows NT to sup­
port a wide range of hard­
ware designs within a micro­
processor fami ly. 

What makes 4.0 signifi­
can tiy different than earlier 
NT iterations is M icrosoft's 
decision to relocate with in 
NT's kernel mode the graph­
ical device interface (GDJ), 
giving it Ring 0 status. (Ring 
0 is one of four protection 
modes in Intel's CPU designs.) 
This gives GD! functions-all 
the commands that wri te to 
the screen-the highest pri­
ority possible. No overhead 
means faster performance. 

But it also means no protection for the OS in the event, for exam­
ple, that a third-party graphics driver is plagued with problem 
code. In NT 3.51, the GD! didn't communicate directly with the 
hardware, so a problem with a graphics driver would have crip­
pled the user interface but wou ld not have brought the entire 
system down. That potential exists now with 4.0. 

The Ring 0 vu lnerabi li ty is also found in NetWare 4.x. (IBM 
hasn'ttaken this path with OS/2.) The issue is critical for NT because 
NT is more likel y to run cross-platform tools, such as emulators, 
that write directly to the GD! rather th an to an AP!. Clearly 
Microsoft is heading down the kernel-mode road to enhance per­
formance . Our tests running standard business applications and 

JULY 199 6 BYTE 12 1 



Special Report 4.0 Isn't for Everyone 

manager manager manager 

Microkemel 

GDI functions 
Because 4.0 gives 

special kemel·mode 
status, problem 
code-such as buggy 
graphics drivers­
could threaten 
system stability. 

To boost graphics performance in NT 4.0, Microsoft made the controversial decision to move the 

Graphical Device Interface (GDI) from user mode to kernel mode. 

graphics-intensive games showed 4.0 to 
be noticeably faster than NT 3.51. How­
ever, the kernel-mode approach may 
cause stabili ty problems as driver authors 
write code that burrows deeper into the 
OS to extract faster performance in their 
applications. Thus, Microsoft may be 
trading stability for performance. 

Our tests with the beta software did 
not uncover a smoking gun: None of the 
crashes we experienced could be attrib­
uted directly to the architectural change. 
But the decision to make this change­
and its departure from traditional design 
practices-troubles us. Drivers are 
volatile, and now they could be a weak 
link in NT's stability. 

Stability is more of an issue with NT 
Server than with NT Workstation because 
a single server crash will also bring down 
all the clients attached to it. That's not to 
say that workstations are immune to 
potential problems. Ifa client goes down, 
the IS support staff will have to track down 
the cause, which will be difficult since a 
frozen workstation will not be able to run 
diagnostics software. 
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Microsoft says it works with hardware 
manufacturers to develop reliable drivers 
and that the change doesn't affect the sta­
bility of the system. All drivers shipped 
with the OS, the company adds, are sub­
mitted to the same testing as other Exec­
utive components. We won't know how 
significant the kernel-mode issue is until 
we have final 4.0 code and monitor how 
well the OS runs in real-world situations. 

This potential vulnerability is all the 
more troubling considering the steps 
Microsoft has taken in other areas to 
avoid NT system crashes. NT 4.0 remains 
more stable than Windows 95 thanks to 
Microsoft's use of virtual machines, 
which are secure areas in the OS where an 
app lication can execute as if it were 
using its own processor and memory 
space. This means that unruly applica­
tions won't bring the entire system down. 
Instead, only the virtual machine will die, 
leaving the OS in a stable state. NT runs 
MS-DOS applications in their own virtu­
al machine, and you can run Win16-based 
<ipplications in a virtual machine as an 
option. NT 4.0 also uses virtual machines 

for multitasking and multithreading of 
Win32 applications. 

New and Improved Server 
The NT Server and Workstation mod­
ules emanate from the core architecture. 
Both have seen a number of changes in 
4.0. Each module now provides all the 
major network protocol stacks (including 
NetBEUI , !PX/SPX-compatible, and 
TCP/IP), as well as easy connections to 
NetWare, NFS, Vines, and existing NT 
servers. NT 4.0's updated version of 
Microsoft's Client and Gateway Ser­
vices for NetWare now supports NetWare 
Directory Service (NDS). 

One of the most appealing additions 
to NT Server is the integrated Internet 
Information Server, or IIS (for more 
details, see "NT and the 'Net" on page 
127). WithIIS, you can turn NT Server into 
a fully functional Web server (that can also 
perform its other duties). Microsoft wants 
you to look to NT, and not Unix, for 
your Web server needs. What chance does 
NT have to compete? Compared to most 
flavors of Unix, NT is easier to use, it 
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supports a larger application base, and 
now the Web server software is free. 

Other new Internet features include a 
Domain Naming System (DNS) name ser­
vice. This is significant because it provides 
a distributed database of host information 
for local networks and the Internet. 
With DNS, you can resolve computer­
name-to-IP-address mapping queries.You 
also can configure the DNS name service 
for use with Microsoft's Windows Inter­
net Naming Service (WINS), which 
dynamically allocates IP addresses for host 
name resolut ion. The combination of 
WINS and DNS provides the Dynamic 
DNS, which resolves the upper layers of 
the domain name and passes the final res­
olution to WINS. This is transparent to the 
NT Server client. 

Server4.0 also supports multiprotocol 
routing to help network administrators 
connect LANs or connect LANs to WANs 
without a costly dedicated router. For 
instance, administrators can set up LAN­
to-LAN routing support for IP and !PX by 
connecting both a TCP/IP and a NetWare 
LAN. You can also configure NT Server 
to act like a BOOTP/DHCP Relay Agent 
that allows a computer to transmit 
BOOTP/DHCP messages across an IP LAN. 
However, using NT Server to connect 
LANs and WANs requires at least two 
network adapters (one for each seg­
ment) inside your server hardware. 

New administration tools in NT Serv­
er can run remotely on Windows 95 
clients. In addition, NT Server provides 
remote boot service for Win 95 clients. 
This is especially helpful if you're work­
ing in a secure environment with Win­
dows 95 diskless workstations. NT Serv­
er also lets you create your own special 
groups by arranging resources, such as 
printers, for easy reference and browsing. 
You create these groups using the WINS 
Manager tool, or through the LMHOSTS 
file. However, each group is limited to 
only 25 members. 

Anyone involved in the federal mar­
ket will be happy to know that Server 4.0 
continues its POSIX tradition. Microsoft 
plans to build on the base OS services to 
support upcoming POSIX standards as 
they evolve. 

Better Interfaces 
Both the Server and the Workstation edi­
tions of NT 4.0 present a Windows 95 
look-alike interface. If you've run Win­
dows95, you've already seen many of the 
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new interface features in NT 4.0: the Win­
dows Explorer, the Internet Explorer 
browser, and WordPad. Clearly Windows 
NT 4.0 is Windows 95 reincarnated for the 
power user. NT functions the same as 
Windows 95, with the same hierarchical 
drag-and-select menu structure and the 
ability to examine the file system. The new 
interface is especially adept at opening 
programs (you can launch app lications 
using Macintosh-like point-and-shoot 
icons), finding documents, and using sys­
tem tools such as Explorer. 

Also new to the NT interface is the 
Microsoft Windows Messaging Subsys­
tem, which lets you send and receive e­
mail, including files created in other appli­
cations. Already message-enabled are 
most of the 32-bit applications that run on 
Windows NT, including Microsoft Word 
and PowerPoint and Borland Paradox. 
Unfortunately, NT 4.0 does not support 
Multipurpose Internet Mail Extensions 
(MIME) mappings to filename extensions. 
And messages containing attachments are 
sent in MIME format as an applica­
tion/octet-stream, not as a MIME type. 
Therefore, you may want to consider 
another fully MIME-enabled e-mail sys­
tem if file attachments are common in 
your organization. 

A new Hardware Profiles feature 
(familiar to Windows 95 users) lets you 
create a list of hardware configurations to 
meet specific requirements. This is most 
useful for people who run NT on a 
portable computer with a docking station. 
When you dock the portable, NT prompts 
you to select a hardware configuration 
(using variables like network interface 
card, printer, and monitor). When you 
remove the portable from the docking sta­

tion, NT returns to the previous system 
configuration. 

Preliminary Tests 
Our beta of4.0 was noticeably faster than 
NT 3.51, depending on what type ofappli­
cation we ran. We compared performance 
of4 .0versus3.51byusinga133-MHzPen­
tium machine with 32 MB of RAM. We ran 
Win32 and Winl 6 applications, which we 
automated with macros or application 
programs. All applications worked with­
out any compatibility problems. In gen­
eral, we found the performance ofWin32­
based applications like the Microsoft 
Office Suite was excellent under NT 4.0, 
but Win 16-based applications (e.g., Excel 
4.0) lagged behind. DOS appl ications per­
formed well, and NT 4.0 adapted to the 
most unruly graphical DOS applications, 
such as arcade-type games. We did crash 
the system once, but the result was a dead 
MS-DOS session and not a dead OS. How­
ever, when we ran Adobe Photoshop, 
some image windows did not repaint 
properly. And Lotus Approach crashed 
when we selected Send Mail from the File 
menu. (Note that none of these problems 
relate to the kernel-mode issue.) 

Will performance be even faster once 
Microsoft finishes the final version of4.0? 
That depends. Developers will surely 
optimize the code, which will make it 
faster. However, our beta version still did 
not include Distributed COM (Common 
Object Model), which has replaced Net­
work OLE as the name for Microsoft's dis­
tributed object technology. DCOM lets 
communications take place among 
objects without any object needing to 
know the physical location of any other 
object. We were unable to judge how any 
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overhead from DCOM might affect per­
formance (and we still remember how 
performance in Windows 95 went to hell 
in a hand basket when M icrosoft added 
the OLE subsystem). Until we test w ith 
that component, we have only half the 
performance story of NT 4.0. (Microsoft 
planned to include DCOM in the beta 2 
version that was scheduled to be released 
after we filed this story.) 

The Bottom Line 
So, if Windows NT 4.0 looks a lot like Win­
dows 95 and offers many of the same look­
and-feel and OS features, what are the rea­
so ns to includ e 4.0 in your migration 
plans? That depends on the platform 
you're currently using. 

If you're now running Windows 95, 
NT 4.0 may be more stable, thanks to its 
virtual-machine approach. (Kernel mode 
is an open question, however.) Another 
ofNT's key differences from Windows 95 
is NT's support for multiple platforms and 
for symmetrical multiprocess ing. NT 
can provide this support because 
M icrosoft wrote it in portable C, whi le 
developers wrote huge portions of Win­
dows 95 in processor-dependent Intel 
Assembler (however, Windows 95 pro­
vides better performance on Intel-based 
computers with fewer resources). 

NT adheres to the Advanced RISC 
Computing (ARC) open specification for 
RISC-based systems in both single and 
multiprocessing configurations. These 
RISC platforms include the PowerPC, 
MIPS R4xx00 , and Digital Equipment 
Alpha. In the past, NT didn't supportx86 
software on these systems, which was lim­
iting since only the major software ven­
dors bother to port to non-x86 hardware. 
The good news is that NT 4.0 provides a 
486 emulator for non-Intel platforms. The 
486 emulator is another application that 
can convertthe nonnative x86-dependent 
calls into calls the native processors under­
stand. Emulation overhead does levy a 
performance hit, however. 

In the short term, the changes to NT 
Workstation probably won't produce a 
wave of converts: Windows 95 wi ll con-
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Look familiar? Windows NT 4.0 adopts 

the interface design of Windows 95. 

tinue to ru le the desktop. The absence of 
Plug and Play in NT 4.0 wi ll disco urage 
people who rely on this Win 95 capabili­
ty for portables with docking stations. 

The bottom line for Windows 95 users 
is this: If you're committed to Windows 
applications and need to run them in a 
crash-protected or cross-p latform envi­
ronment, it may be time to move to NT. 
If you' re a mobile worker who re li es on 
Plug and Play capabilities, you should stay 
with Windows 95 for now. 

If you're already running NT 3.5 1, the 
lea p to 4.0 will seem as wide as the gap 
Windows 3.1 users crossed when they 
moved to Windows 95. The speed 
improvements we see in the final version 
of 4.0 will go a lo ng way to helping yo u 
make your decision. Also, if distributed 
objects within yo ur ente rpris e wi ll 
become the foundat ion for your applica­
tions, 4.0 grows in importance. 

At first, the new UI may be appealing, 
but you should also consider the impact 
the learning curve will have on your orga­
nization. If NT 3.51 currently serves you 

well, the interface alone isn't enough to 
switch to NT 4.0. 

Ifyou're a Unix or other non-Windows 
shop, NT 4.0 can give you the advantages 
ofa huge base of business applications that 
may be more extensive and less expensive 
than what you're using. Ifyou've already 
considered 3.51 and decided against the 
switch, the new UI and Distributed COM, 
if Microsoft pulls it off in th is revision, 
could be new inducements to go NT. Also, 
NT 4.0's support for multiple hardware 
platforms means you can upgrade to faster 
processors to meet new requirements. 

No matter which group you're in, you 
should set up a test-bed of representative 
hardware and software for your organ i­
zation and run extensive compatibi lity 
tests using 4.0 before you make any deci­
sions. Your mix of resources is unique, and 
you sho uld find compatibi lity and per­
formance problems before you decide to 
change to any new OS. 

The last issue you need to consider is 
Cairo. We expect DCOM to be part of 
the Cairo OS, as well as an object-orient­
ed file store and Plug and Play (see "00 
Meets OS," Novembe r '95 BYTE). At 
that point, NT will have morphed object­
oriented technology, the interface and 
mobile-computing benefits of Windows 
95, and the already solid server features 
of NT. It 's a formidable package-on 
paper. But even if Cairo stays on track, it's 
a distant target. In the meantime, NT 4.0 
offers an intriguing choice. Ill 

David S. Linthicum is a technical manager at 

AT&TSolutions and the author ofseveral books 

on software development. You can reach him 

at 70742 .3165 @compuserve.com . 
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SPECIAL REPORT 

NetWare: Fight or Switch? 

Micmrntt Meldo new tec /m ologieo-and migrati on 

t oo lo-in the batt le againot NetWare. 

By Steve Gillmor 

[!] acr il ege ! Are yo u trul y co nsidering choosing M i­
croso ft 's Wind ows NT ove r No ve ll ' s NetWare? 
You're not alone. M icrosoft's Trojan horse strategy 
continues to gain ground in the battl e with Nove ll. 

And although Microsoft used "Start Me Up" as the theme song 
for Windows 95, "Time Is on My Side" might be more appro­
priate for Windows NT. 

Slowly but surely, Micro­
so ft is fi ghting a techn o logy 
and marketing war with N o­
ve ll to co nvin ce peo ple to 
move fr om N etWare to NT 
and to help companies make 
th e big switch, with severa l 
migra ti on- spec ific tools­
and some free components­
t h ro wn in to swee te n the 
deal. The tough part for end 
use rs isn' t just in measuring 
NT against NetWare point for 
point in techno logy (see the 
text box " H ow to Decide if 
You Need Ne rWare o r NT" 
on page 128). You also need 
to co nside r how ro swi rch 
fr om N et Ware if and when 
yo u decide that ' s the right 
move (see the table "Six Steps 
fro m N e tWare to NT " o n 
page 130) . Here's some help 
on both scores. 

War of the Web 
As this article went to press, 
NT was in a transiti on. The 
initial beta release of NT 4.0 
offers a glimpse of what's to 
come in the latest version (see "4.0 Isn't fo r Everyone" on page 
121 ), which has a vague release dare o f " th is summer." 

Beta o r not, we see that one of th e hon est spots in the mar­
keting war between Novell and Microsoft is over th eir dueling 
Web sires. M icrosoft is adding a host o f enhancements and new 
technologies to NT 4.0 to leverage the Web and its global TCP/[P­
based WAN. 

One enhancement plays into intranet and corporate-down­
sizing trends, which are accelerating the growth of mobile and 
work-at-h ome communicati ons. As bandwidth beco mes the 
gold standard of rhe nineties, M icrosoft has exte nded NT 4.0's 
Remote Access Service (RAS) to leverage !SON and secure net­

work access by way of th e Intern et. NT 4.0's multilink PPP sup­
port fo r band w idth aggrega ti o n a ll ows bonding o f bo th B 
chann els ofan !SON Basic Rare Interface (BR!) line to double rhe 
speed of a ded icated private connection . You can continue to 
ad d ISON lines fo r fu rther imp rovements o r employ multi ple 
analog lines in instances where ISON is nor available. 

The new Point-to-Poin t 
Tunne ling Pro toco l (PPTP) 
integrates with RAS to enable 
virtu a l pr iva te ne two rks. 
Developed by Ascend Com­
munications, ECI-Telematics, 
Mic roso ft , 3Com/Primary 
Access, and U.S. Robotics, rhe 
PPTP pro tocol encapsul ates 
and e ncryp ts packets for 
transmission over the Inter­
net. NT servers can now use 
a dedicated Internet connec­
tion th rough RAS ar one end, 
w hil e Wi n 95 a nd NT 4. 0 
wo rkstati on cli ents d ial up 
th eir local Intern et serv ice 
provider's (ISP) point of pres­
ence (POP). 

Not only does this reduce 
o r eliminate long-d is tance 
charges, but companies can 
now leverage an ISP's mo­
d em and ISON lnte rn er­
adapter pool. If your ISP in­
stalls PPTP extensions, there 
is no need for you to install 
a PPTP dri ve r on the client. 
U.S. Robotics is writing the 
NT Server 4.0 driver for Mi­
crosoft ; ir and other hard­

ware man ufacturers plan to embed the technology in remote­
access communications dev ices used by ISPs. 

Microsoft dropped the o ther shoe in the Web war by inte­
grating its Internet In fo rmati on Server (IIS) software into NT 
4.0. IIS inherits NT's security, perfo rmance monitoring, and 
SNMP management capabil ities, providing both Common Gate­
way Interface (CG[) and its own Internet Server AP! (!SAP!) to 
extend programmability (see "NT and the Net" on page 133). 
BackOffice owners o f SQL Server and other OOBC-compliant 
(O pen Database Connectivity) data sources can employ the bun­
dled Internet Database Connector fo r template-driven catalog 
publishing. conti1111ed 
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On the client side, Microsoft's Inter­
net Explorer browser will add Visual Basic 
Scripting tools in the 3.0 release. With Vi­
sual Basic for Applications soon to span 
the Microsoft Office suite, th e Remote 
Automation technology introd uced in 
Visual Basic 4.0 will surface in NT 4.0 Se rv­
er and Wo rkstati o n. Once du bbed Net­
work OLE, Distributed COM (DCOM) 
exploits OLE Control (OCX, now called 
ActiveX) compo nent tools for building 
distributed applications. 

Visual Basic a lso ex tends Microsoft 
Exchange Server's applicati ons develop­
ment environment. Exchange in turn adds 
X.5 00-based messaging-speci fie attributes 
to NT Server Directory Service, letting ad­
ministrators auto mate th e migration of 
existing users and configure new-user and 
mail accounts in o ne operation. 

Now that TCP/IP is NT's new p roto­
col ofchoice, Microsoft is adopting anoth­
er child of the Internet. The Domain N am­
ing System (DNS) that Unix machin es on 
the Internet popularized will integra te 
with NT's ex istin g Univ ersa l N a min g 
Convention (UNC) and Windows Inter­
net Naming Service (WINS). 

WINS (in conjunction with DH CP) 
already p rov ides d ynami c host name 
resolution for Microsoft networks. In a 
mixed network, hosts can now employ a 
single name se rvice based on DNS's In­
ternet standard. Using DNS in this way is 
significant because it addresses NT's tech­
nological Achilles' heel. 

If this interoperability helps glu e to­
gether th e vast majority of directories, 
Microsoft may have found a way to keep 
Novell Directo ry Service (NDS) a nich e 
player. That would be important, because 
NOS-a g lo ba l directory serv ice th a t 
stores informati on in a hierarchical tree 
structure that any authorized user or ad­
ministrator can view in a single glance­
is superior to NT's fl at-fil e directory-ser­
vice technology. 

With NT Server 4.0, Microsoft will 
upgrade the existing C lient a nd Gate­
way Services for Net Ware to support NOS 
navigation, authentication, printing, and 
log-in scripts. NT use rs will have to wait 
for Cairo (due no ea rli er than 1997) to 
march or surpass NOS. In the meantime, 
Microsoft seems to be trying to shift the 
focus away from directory services-and 
toward incorporating Web too ls into 
NT-for companies th at are try in g to 
decide whether to switch from NerWare 
to NT. 

1 28 BYTE JU LY 1 996 

How to Decide 

if You Need NetWare or NT 


50to150 clients: You need file and print services with messaging and 
limited applications services-it's as easy to maintain applications on individual 
clients as it is to use an applications server. 

Choice: Net Ware, for lower cost of existing hardware and leveraging of exist­
ing software. 

As your organization grows-150 to 500 clients -central management 
from an applications server becomes critical for software updates and mainte­
nance. Messaging evolves to some limited groupware tools for scheduling and 
remote communications. 

Choice: NetWare for its larger installed base of management tools, but NT 
for its applications server, RAS communications, and groupware/BackOffice inte­
gration. 

As the number of self-contained sites grows-500 to 5000 clients­
directory services become mission-critical, offering global management of 
users, resources, and servers. The increased impact of the Internet and TCP/IP 
shifts issues from LAN to WAN; single log-on and security become paramount. 

Choice: NetWare and NDS as current best-of-breed, but NT's !IS and Back­
Office services integration are increasingly the wave of the future. 

With an object-based network, all elements of the global network 
are available to both navigation and programmable control. All 32-bit clients can 
access and manage any resource. Tools based on the Visual Basic/Java model 
are resident from front end to back end and from client to server. 

Choice: Windows NT (Cairo) or some other dominant OS that might appear. 

Appealing APls 
Besides nailing down th e Internet, Mi­
croso ft is also stealing a page from its own 
playbook with the Open Directo ry Ser­
vices Interface (ODS!) . Like its siblings 
ODBC a nd MAP!, ODS! is a set of AP ls 
that gives developers access to multiple 
directory-serv ice providers. Developers 
can write OLE Automati on controllers 
with Visual Basic, Perl, Rexx, and other 
tools to perform common directory tasks, 
such as adding new users, managing print­
ers, and locating resources across multi­
pl e directory services . 

Although Nove ll has not yet signed 
on to write a service provider (i .e., a ven­
dor-specific driver-like layer) for NDS, 
Microsoft will include one when ODS ! 
arrives (sometime after NT 4.0 ship s). 
ODBC rolled out in much the same fash­
io n, w ith nati ve optimi ze d dri ve rs fo l­
lowing once the standard gained wide 
acceptance. Similarly, rival IBM/Lotus has 
adopted MAP! for use in its Notes group­
ware p roduct. 

Microsoft's ability to anticipate an d 
absorb the rapid growth of client/server 
and intranet/Interner technologies means 
NT is a difficult target to hit. But Novell 

has made the best of a bad situation in 
recent months. It dropped its SuperNOS 
strategy and applications suite, endorsed 
th e use of Visual Basic and othe r rapid 
deve lopment tools for its new Ner2000 
AP I, and made tenta ti ve moves toward 
porting NOS to NT. Ne tWare also con­
tinues to hold its ground with large-scale 
networks (see "NT Server Growing Pains" 
on page 137). 

But Novell may feel an uncomfortable 
kinship wi th OS/2 fa ns. NOS may be a 
superio r directory man age ment tool in 
the same way that OS/2's multitasking and 
ob ject-or iented interface exceeds Win 
95's in the minds of many people. Yet the 
public and applications vendors alike have 
voted their preferences by continuing to 
move toward the Microsoft bandwagon. 
The ultimate Microsoft migration strate­
gy is to make it good eno ugh for now 
and then keep making it better. 

NT Bait 
NT may be gaining ground on NetWare, 
but how easy is it to make the transition 
from NetWare 3.x or 4.x to NT? Not sur­
prisi ngly, Microsoft is trying to be as help­
ful as ircan be. Itbuilt migration tools into 
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Six Steps from NetWare to NT 

Action 

Step 1 	 Add NT applications server to NetWare 
LAN. 

Step 2 	 Give NT clients a gateway to NetWare 
LAN. 

Step 3 	 Central administration of NetWare 
and NT accounts. 

Step 4 	 Give NetWare clients access to NT 
Server file and print services. 

Step 5 	 Migrate users to NT Server. 

Step 6 	 Move completely to NT network. 

Method 

NT Server with NWLink \PX/SPX· 
compatible protocol. 

Gateway service for NetWare {GSNW). 

Directory Service Manager for NetWare 
{DSMN). 

File and Print Services for NetWare 
{FPNW). 

• Migration Tool for NetWare 1.1. 
• Remove NetWare server. 
• Rename NT Server to name of 
NetWare server. 

•Transition to TCP/IP with Microsoft 
clients. 
• Add Internet Information Server {\IS) 
for lnternet/intranet publishing. 

Results 

• NetWare clients can access NT Server 
applications. 
• Retain and continue to access 
NetWare servers. 
• NT clients can access NetWare 
servers. 
• All clients can use TCP/IP for dial-in 
and Internet access. 

• Ability to manage user and group accounts 
centrally from NT Server directory services. 

• Access to shared files and printers 
on NT Server. 

• Migrate log-in scripts, files, and directo ­
ries and permissions to NT Server. 
• NetWare server hardware becomes 
available. 

All·NT network. 

NT right from its earliest incarnatio n. 
The first too l to appea r w ith NT 3.1 

was NW Link , an !PX/S PX-comp atibl e 
transpo rt stack that gave NetWare-com­
patible cli ents access to NT applications 
services. Not on ly did Microso ft recom­
mend using NWLink as the default pro­
toco l (no surpri se th ere), bu t N et Ware 
users w ith DOS and Windows 3.x ma­
chines could save valuable conventional 
m em o ry b y loadin g just o ne protoco l 
stack. 

M icrosoft added two more I ures to NT 
3.5: the Ga teway Service for Ne tWare 
(GSNW) and the Migration Tool for Net­
Ware. GSNW lets an NT server co nn ect 
to a NetWare server as a N etWare client, 
all owin g NT c li ents ro access NetWare 
reso u rces as th o ugh th ey were NT re­
so urces. H ere the NT wo rks ta tio n ca n 
leverage a mi xed NT/ NetWare network 
without loading two sets ofclient services. 

The downside, ho weve r, is th a t t he 
pass- through connection adds overhead 
and funn els everything th rough a single 
N etWare use r account ; yo u' ll need ro 
use NT's bundled Client Services fo r Net­
Ware to log o n ind ividuall y. Still , NT's 
built- in RAS gives you a powerful tool fo r 
dialin g up a Ne tWar e LAN w hil e still 
retaining your favo rite protocol (which is 
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likely to be TCP/IP) on the desktop. 
T he Mig ra ti o n Too l fo r N et Ware 

uses NWLin k and GSNW to access N et­
Ware se rve rs. Ir automates rhe transfer 
ofNetWare user and group accounts, fil es 
and di recto ries, and securi ty and pennis­
sions to NT Serve r. A few things got lost 
in the shuffle, including NerWare's User 
Disk Volume Rest rictions and passwords. 
As a resul t, you can set all passwords to a 
default name, no name, or the use r name, 
fo rce users to change their passwords on 
log-in, and create a mapping fi le to cus­
tomize acco unt in fo rmation. 

The first release did not suppo rt th e 
migrati on of log- in scripts, bur you could 
still perfo rm a trial migrati on to sort out 
duplicate user- and group-name conflicts. 
If you wanted to maintain both Net Ware 
and NT servers fo r rhe rime be ing, yo u 
wo ul d sim ply perfor m rh e mi gra ti o n 
and leave your N et Ware serve rs intact. In 
thi s way, Microso ft' s solution meant yo u 
could add an NT applications server auto­
mati cally without having to hand-key all 
the account in for mation. 

With NT 3 .5 1, M icrosoft provided the 
Fil e a nd Pr int Serv ices fo r Ne tWare 
(FPNW) add-on utility. FPNW makes an 
NT se rve r look just like a N etWare 
3.12- compati ble fil e and print server to 

exis ting NetWare client software. Also, 
the enhanced M igration Tool 1. 1 supports 
th e transfer of use r and sys re m log-i n 
scripts. 

In s ta llin g t he FPNW se rv ice add s 
ex tensio ns to rhe Server, User, and Fil e 
M anagers to manage N erWare vo lumes, 
fil es, and use r connections. O n the N er­
Ware c li ent , end use rs can ex pl o it Mi­
crosoft versions of uriliries (e.g., Attach, 
Login , Logout, Slist, M ap, Capture, End­
cap, and Setpass) just as they normall y do. 
Net Ware loadable modules (NLMs) don't 
work, but you can use NWLin k to access 
a SQL Server database or o ther appli ca­
ti on se rvice directly from your ex isting 
NetWare client. 

If the goal is a phased migration, FPNW 
enables you to transition gradu all y wi th­
out affecting rhe NerWare user base. Du r­
ing the migration, shared direcrories can 
be avail abl e to N et Ware and NT clients 
ali ke; users ca n move transpa ren tl y be­
tween rhe two environments, either one 
ar a rime or globa ll y. Once you've used rhe 
Migration Tool, you can replace rhe orig­
inal Ne rWare server wi th an NT server. 
You just rename either rhe NT se rver or 
th e FPNW serv ice w irh th e name o f rhe 
Net Ware se rver and then disco nnect the 
NetWare machine. co111in11ed 
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NT Past ... and to Come 

Windows NT 

Seiver 3.1 


Gateway Services 
for NetWare 

NWLink 
IPX/SPX­
compatible 
protocol 
(included 
with NT3.1) 
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June September December March June Sepl December March 
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Shipping dates 

(included with 
version 3.5) 

Client Services 
for NetWare 
(included with 
version 3.5) 

Migration 
Tool for 
NetWare 1.1 
(included 
with FPNWI 

File and Print 
Services for 
NetWare 

Windows NT 
Seiver 3.51 

Directory 
Service Internet 
Managerfor Explorer 3.0 
NetWare will ship 

summer 
1996 

Exchange 
Seiver 

Internet 
Information 
Seiver 1.D 

Windows NT 
Seiver 4.D will 
ship summer 
1996 

ODSI will ship 
winter 1996 

Cairo will 
ship winter 
1997 or 
spring 1998 
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Migration Tool for 
NetWare (included with 
version 3.5) 

Net Ware clients can take advantage of 
NT's Directory Service and the trusted do­
main techno logy to get a single network 
log-on across the enterpr ise, so methi ng 
not possible with th e N etWare 3.x serv­
ers most vulnerable to mi gra tio n. W hat 
FPNW does not all ow is centra lized man­
agement o f user accounts, passwords, and 
security info rmatio n, which in the Net­
Ware 3.x world happens on a server-by­
server basis. 

At Your (Directory) 
Service 
Microsoft 's do mino st rategy continu es 
with a seco nd add -on uti lity, called the 
Directory Service M anager for NetWare 
(DSMN), which gives admi nistrators the 
driver 's seat in both directions on a mixed 
NT and Net Ware 2.x/3.x network. DSMN 
extends the Migration Tool's functional­
ity, co p yi ng N etWa re use r a nd gro up 
account information to NT Server Direc­
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to ry Se rvices a nd t he n au to m at ica ll y 
propagating any subsequent changes back 
to the N et Ware server contingent. 

After selecting a strategy fo r password 
re-creat ion, yo u can select which group 
accounts you want to propagate back to 
th e NetWare se rver. N ext, you run tr ia l 
synchroniza ti ons and check log fi les fo r 
e r ro rs- t he so ftw are pro mpts yo u ro 
use the BindFix uti lity to back up the Net­
Ware Bindery. O nce synchroni zation oc­
curs, ad min istrators can add a new user 
and make account changes fro m a single 
locati on. Users can log o n to any NT o r 
N etWare server with the same name and 
password. 

DSMN hi tthe wall at Net Ware 4.x and 
NDS. Although the utili ty can synchronize 
Ne t Ware 4 .x se rvers t hro ugh bind ery­
emularion mode, it does not support NDS 
itse lf. As menti o ned ea rl ier, the fo rth ­
coming NT Server 4.0 will offer upgrad­
ed Cli ent and Gateway Services fo r Net­
Ware. Also, NT Server 4.0's adoptio n of 
t he Win 95 user interfa ce w il l prov ide 
more intuiti ve and cent ra lized too ls for 
bo th FPNW and DSMN. N eve rt heless, 
NT's fl at-fi le directory serv ice techno lo ­
gy w ill need more than a face-li ft to com­
pete with NDS's fun cti onali ty. 

NT offers tools to mo ni to r and ma n­

age network operati o ns. Fro m the User 
M anager sc reen, yo u can keep track o f 
user info rmation. Port Status provides the 
vital signs o f external connectio ns. Event 
Viewer offers detailed looks at System Log 
events. Remote Access has its own area 
for monitoring the reach-out-and-touch 
crowd yo u suppo rt . An ex tensive Net­
work Settings screen permi ts addi ng, re­
moving, changing, and configur ing net ­
work adapters and so ftware. 

Novell st ill has nlllnbers on its side; the 
installed base of N etWare users remains 
la rge eno ugh to fill T's creators w ith 
envy. Bur in an industry where the o nl y 
sure thin gs are d ea th , taxes, a nd co n ­
stant change, loya lty doesn ' t co unt fo r 
much. M icrosoft is wo rking to give you 
reasons to switch to NTand to make sure 
a lack of migration tools doesn' t derail any 
transition plans. NT 4.0 won' t make Net­
Ware passe, but it wi ll keep NT's momen­
tum ro ll ing. rn 

Steve Gillmor (Charleston, SC) is senior vice 

president ofBarkley Communications Co. and 

director ofSouthern Digital, Inc. He consults 

on Lotus Notes, Visual Basic, Windows NT, 
and digital-media issues for corporations. You 

can reach him by sending e-mail to 72662 

.3701 @cornpuserve.com. 
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SPECIAL REPORT 

NT and the Net 

Do yo u get on ly what you pay tor with Mi cro6oUf6 tree 


NT-ba6ed Internet application6? 


By Tomyager 

hat's the biggest gro wth area in ne twork serv ices? 
The In ternet, whic h is no surprise . IS peop le are 
fee li ng the pressure to make more impressive Web 
services available to both empl oyees and to people 

outside the company. 
While Unix has so far d o min a te d Web deve lop m e nt , 

Microsoft is now laying claim 
to providing a ll the software 
needed to build and deliver 
complex appli cations ove r 
the Internet, star ting w ith 
Windows NT. Microsoft also 
o ffers the Web server (Inter­
net Informatio n Server, o r 
IIS) , the database server (SQL 
Server ), the dev e lo pment 
tools (Visual Basic and Visual 
C++), and eve n the g lu e 
(Open Database Conn ectiv­
ity [ODBC], Internet Server 
AP! [ISAPI) , Wi ndows Sock­
ets, and OLE). 

Therefore, yo u pa y for 
NT, the developmen t too ls, 
and, optionally, the database 
server. However, Microsoft 
will give away its Web server, 
its Internet Exp lo rer cli ent, 
and all the software and doc­
umentation needed to crank 
out custom Internet applica­
tions. This not only helps you 
max imi ze yo ur limited re­
sources, but the lnternetcom­
ponents let technology-shy 
organi zations exper im ent 
with distributed applications. 

Fine: A single-source vendor is.good, and free is even better. 
But whatabouttechnology? Traditionally, Unix has ruled in host­
ing networked applications, and with good reason . It's mature 
and highly scalable. Also, all the protocols In ternet use rs take 
for granted first dawned wi thin Unix . Why develop under NT? 

Tables Are Turning 
That the Unix world remains sp lintered and d iscouraging for 
cross-platform development is old news. Whi le Un ix vendors 
fiddle, Microso ft is crafti ly infiltrating Unix strongho lds with 
stable, multip!atform, natively graphical NT. Two years ago, Unix 
might have bee n the automatic cho ice for anyo ne deployi ng 

Internet services. Now the tables are turning in NT's favor. 
T he differences between NT and Unix are common knowl­

edge (see "Which Side Are You On?," May BYTE). What's not 
as well understood, however, is that NT is, on paper, the perfect 
Internet application server: It's lean, it's re lative ly scalable (see 
" NT Server's Growing Pains" o n page 137), it's affordable, it 

has a co mpl ete array of stan­
dard network services, and its 
standard fi le system supports 
such essentials as striping and 
mirroring. 

lt a lso insta lls fast, boots 
and shuts down in a hu rry, 
and has strong security. Unix 
still can't approach T'sease 
of insta llati on and use. Un ix 
does offe r an ad minisrration 
ad va ntage: Te ln et lets you 
remote ly manage Unix ma­
chines over the Internet from 
any terminal, as lo ng as you 
have the proper access rights. 
NT sti ll fa lls short in remote 
administratio n. 

Th e reaso ns to impl e­
ment under Unix instead of 
NT boi l down to one: If you 
have a signifi cant investment 
in Uni x hardware or appli­
cat io ns, sti ck w ith it. Yet, 
eve n if Uni x is what you 
have, that does not mean that 
you have to specify Unix for­
eve r. NT pl ays nicely with 
Unix workstations and serv­
ers in the sa me enterpri se. 
Ad mi ttedl y, what NT st ill 

won' rgive you are NFS (which you can add) and X Wi ndow Sys­
tem. Sti ll , if you are creating Internet applications fo r use out­
side your enterprise, these shortco mings hardly matter. 

Web Server, Cheap 
Microsoft's Web se rver, II S, is downloadable for free from 
Microsoft's Web sire (www.microsoft.com). This is no crippl ed 
applicatio n or li m ited -rime free tria l. Microsoft is givi ng away 
a fully fun ctional commercial-quality Web server. It's no surprise 
that IIS works hand in glove with NT and is an integral part of 
M icrosoft's Internet appli cations-develo pment stra tegy. IIS is a 
server that answers HTTP, gopher, and FTP requests from clients. 

continued 
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IIS takes full advantage of NT's bui lt-in 
security, even supporting encrypted pass­
word exchange for those clients (such 
as-no co incidence-Microsoft' s own 
Internet Explorer) that support it. 

This server is no slouch on other fea­
tu res. Multi homing lets a machine running 
US appear to the Internet as severa l distinct 
Web sires. Virtual directories hide your 
system's true directory structure from 
browsers, improving security and making 
configuration changes easier to endure. 
Remote administration lets you manage 
all the servers in your enterprise from one 
console. 

Microsoft would deserve credit just for 
building these laudable features into 1151.0, 
but the company's vision extends beyond 
basic services. A key feature for applica­
tions development is that IIS is remark­
ably extensible. A ski ll ed deve loper can 
build custom Internet applications that use 
115 to deliver data in a number of ways. 

115 isn't the only Internet server for NT. 
Among Microsoft's competitors is Net­
scape, whose cross-p latfo rm Netscape 
Enterprise Server 2.0 runs on both NT and 
a variety of Unix variants. 

NT vs. CGI 
Web authors well understand the Com­
mon Gateway Interface (CGI) method of 
extending Web-server functionality. You 
simply include a uniform resource loca­
tor (URL) in your document that points to 
an executable file on a server. The server 
will then launch that program, with any 
required arguments coming from a search 
request, a form, or the URL itself. The Web 
server sets env ironment variables (e.g., 
in formation about the cli ent and the con­
nection) before launching the CG! pro­
gram. A CG I program ou tputs its results, 
usually in H ypertext Markup Language 
(HTML) form at. 

Because most Web servers have run on 
Unix systems, CG! programs are normally 
Unix shell scripts or Perl scripts. NT offers 
both those language choices, and you ca n 
use them with llS the same way you wou ld 
if yo u were running under Unix. The 
exception, of course, is that many Unix 
externa l commands are not standard 
under NT. The MKS Toolkit from Mor­
tice Kern Systems fixes that and provides 
a true Korn shell for CG! programming. 

Advancing past mere Unix emulation, 
NT lets you reach beyond basic scripting 
languages for your CG! executable fil es. 
Visual Basic 4.0 runs under NT and is an 
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exce ll ent, mo re powerful alternative to 
she ll and Per l scripts. It 's sti ll an inter­
pre ted language, so don't ex pect light­
speed computations. 

On the plus side, you can use ODBC 
and MAP! to bulk up your Internet appli­
cations with database access and multi­
protocol e-mail. You cou ld use the multi­
media features so that the system makes 
sounds when certain cond itions ex ist or 
present formatted tex t and grap hi cs in 
respo nse to Web users' actions. 

M icrosoft is making noise now about 
a leaner-and less capable-BASIC called 
VBScript. Like Su n's JavaScript, you could 
embed VBScript in your Web pages to cre­
ate active documents. Text-entry valida­
tion is one example ofa function VBScript 
cou ld handle. T he server wou ldn ' t even 
see the document until a ll the required 
fields were filled and th ey passed the 
VBScripted validation tests. You cou ld also 
embed OLE objects in Web docum ents 
that, w hen activated, wou ld launc h 
VBScript appl ications on the client side. 

There's one serious drawback to usi ng 
interpreted server-side scripts: Each call 
to a CG I executable fil e incurs heavy over­
head . The se rv er has to load a sizab le 
interpreter that must load, parse, and run 
the script file. All thi s takes tim e and 
resources, and it's repeated for every page 
that includes CG I references. 

DLLs Aren't Dull 
You can partiall y solve performance prob­
lems by using Visual C+ +or another tool 
that produces sta nd-a lone executa ble 
files. These fi les do not need a run-time 
interpreter, so they load much faster. Of 
course, they run faster than interpreted 

code. However, it's still an imperfect solu­
tion: The se rver must reload that exe­
cutable fil e every time a browser activates 
its CG I lin k. Microsoft 's llS includes a 
more efficient mechanism: DLLs. 

M icrosoft ingen iously allows authors 
to specify DLLsas CG I executable files. NT 
will first check to see if the requested DLL 
is now loaded (presumably by another 
request for a simi lar link). If it is already 
loaded, there's no overhead. IIS just calls 
the DLL. However, if NT has to load the 
DLL, it loads into the same process as the 
Web server itself. IIS can also preload com­
monly used DLLs a nd a utom a tica ll y 
unload them after a specified time. 

Because a DLL has no concept of stan­
dard input and output (the mechanism 
through which llS communicates with 
other CG I programs), Microsoft uses an 
AP! for pass ing arguments and data be­
tween the server and its helper DLL. Part 
of the broader ISAPI, this procedure sets 
up communications among client, server, 
and DLL. 

The server calls the entry point Get Ex ­
t ens i on Vers i on when the DLL \oads 
and then ca ll s HttpExtens i onProc for 
each client request. Read Cl i ent, Writ e ­
Cl i en t, and Get Server Vari ab l e are 
among the functio ns that let the DLLcom­
municate with the remote client and IIS. 
It's a blissfully simp le AP!. Any program­
mer used towritingCorC+ +code won't 
see a problem with building server exten­
sions as DLLs. 

115 also incl udes an ISAPI DLL that pro­
vides access to databases. You can embed 
queries and other manipulations of 
ODBC-compatib le databases in your 
HTML documents. If you run BackOffice 



Let Microway build your next Graphics Workstation, 
Web Server or Personal Supercomputer using 

The fastest motherboard 
on the planet... 

400 MHz, 800 Mflops 

It's aScreamer™ 
The Microway family of "Screamer" motherboards utilizes the fastest 
processor to hit the workstation market in the last ten years! The DEC 
Alpha 21 164 not only blows away all other CPUs, but has the VLSI 

support needed to build memory systems that take full advan tage of its 
numeric speed. Microway Alpha based products se t a new standard in 
price/performance for workstati ons. The Alpha is a clear winner in 
both the numerics and integer processing arenas. With its ab ility to 

issue fo ur pipelined instructions per cyc le, the 2 11 64 hits peak speeds 
of 1200 MOPS. Common numeric operations, such as dot products , 

peak at mind-boggling, on-chip th roughpu ts of 600 megaflops! This 

results in Linpack rat ings that go fro m 125 to 500+ mflops (as vec tor 
lengths increase) and scalar rates of 100 to 175 mflops. Systems priced 
from $4995 fo r 275 MHz. 

Memory, Cache, PCI ... 
The biggest challenge to running numeric intensive code on 
CPU's clocked over 200 MHz is bu ilding a cache/memory 
subsystem capable of keeping up with the CPU's numeric 
units. The 21164's Harvard architecture starts with two 
32 deep 64-bit register files, fo llowed by two BK pri­
mary caches and an internal 96K cache. T he 
2 l l 64's externa l 128-bit data bus ge ts fed by 2 
to 8 MB of Bcache built with lOns SRAMS. 
The 256-bit wide interleaved memory sub­
system that backs up the Bcache can 
hold up to 512 MB of DRAM. The 
coup de grace is the Screamer's PC! 
bus interface, which can accommo­
date both 32- and 64-bit PC! add-in cards. The 
Screamer is the biggest numeric winner Microway has intro­
duced since we made it poss ible to run an 8087 in the IBM-PC in 1982! 

A motherboard by itself does not a system make. 
And more . . . Microway adds the operat ing systems and compilers you nee~ ~ . :;--- --. 
Microway a lso designs DSPto put the 21 164 to work. These include NT, Linux, DEC UN I~ 

and OpenVMS, which now run thousands -;.;.;:...-· ---
1 cards based on the i860, person a l 

i NDPac....Alpha SuperComputers that run up to 24 i860's, Al­of applications includ ing AutoCad, Exce l 1 


and Word. The Screamer and Microway's /Micro , pha add- in cards and 32-bit globally optimized, 

RISC-sch edu led compilers fo r the A lpha,NOP Fortran, C IC++ and Pascal comp ilers Way 
Pentium and i860; running on DOS, OS/2, are avai lable to both O EMs and end users. 

..,._..___ UNIX, Lin ux, NT, DEC UN IX and 
DEC, A lpha, Open VMS and DEC UNIX TM Digirnl. OpenVMS. Whether you are an end user or an OEM, our 
NT, Excel ;rnd Word TM Microsoft. AuroCad TM Auro Desk. 

Scre<imcr, NOP Fortran and Microway TM Micro wa y. ~ililiilllliliifliiiil•• technical staff wi ll gladly configure the correct solution. Since 


M 
1982, Microway has earned a so lid reputation for des igning 
state-of-the-art products and following up with excellent tech-

r•l'frowa1v® nical support. 

·~j ~~~~~~~~~~-____________~___Co_____Tiechnology ~ou Can ~unt On 
Corporate Headquarters: Research Park, Box 79, Kingston, MA 02364 USA• TEL 508-746-7341•FAX508-746-4678 
http://www.microwaycom • info@microwaycom •France 33 146229988 •Germany 49 6997650000 •India 91 806637770 
•Italy 39 24984655 •Italy 39 27490749 •Japan 816459 3113 •Poland 48 22 487 172 •United Kingdom 44 1815415466 

http://www.microwaycom


Special Report NT and the Net 

on your !IS system, BackOffice's SQL Serv­
er component provides efficient and capa­
ble database services to !IS. 

Pure, Filtered HTTP 
!SAP! DLLs aren't just for replacing CG! 
programs. You can also create filters using 
!SAP!. You have the power to intercept 
every client request, analyze them, and do 
something clever with them. Maybe you 
want to create a customized log program 
that keeps detailed records of the trans­
actions you care about. You might use an 
!SAP! filter to watch for hackers who 
attempt to coax your server into sending 
files outside your HTML source tree. With 
matching plug-ins on the client side, you 
could implement encryption, au thenti­
cation, or secure traffic. One use might be 
to prevent underage users from accessing 
material intended for adults. 

You can install as many ISAPI filters as 
you like by making entries in the registry. 
Each filter has its own priority level and 
event mask. The priority determines the 
execution order for multiple filters. 
Each filter 's event mask tells llS which 
client events should pass to that filter. 
Client requests trigger some events. For 
example, SF_NOTT FY _REAO_ RAW_ DAT A 
lets th e filter look at each byte of data 
before it goes to the client. 

Your filter can analyze the data and 
pass it unmodified. Or, it can modify the 
data to, say, remove profanities and point­
ers to GIF images. Your filter can also tell 
the server this particular event should fail, 
in which case the client gets an error 
message from the server. 

Your filter can also find out when a ses­
sion starts and ends. You can choose noti­
fication at the start of secure sessions, non­
secure sessions, or both . If you want to 
watch the URLs being accessed at your site, 
the server can feed you the client's URL 
requests before it maps them to physical 
locations. With this, yo u can intercept 
URLs, even new types, and process them 
in your DLL. 

The combination of the usual CG! and 
filter DLLs makes it possible to add almost 
anything to IIS. The !SAP! specification is 
simple, with easy-to-follow policies for 
entry points and data structures. You're 
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c:\scripts /Scripts 

c:\webfiles\documents /Documents 100.150.175.11 0 The syste 

In llS's virtual-directory facility, long paths collapse, and hidden drive 

letters make storage configuration changes easier to manage. 

lc:\WINNT351 \System32\logfiles I 

You can send 115 log data to an ordinary file or store it 

in a special table in a SOL or compatible database. 

protected from having to understand any­
thing abo ut sockets and ports. As you 
write your applications, you can be obliv­
ious to the fact that the user is probably 
hundreds of miles away. 

Sure, you still have the limitation that 
your responses need to be in HTML for­
mat, but mo re advanced browsers like 
Microsoft's Internet Explorer and Net­
scape's Navigator support plug-ins. With 
custom code on the client side, and 
Microsoft's ab ility to support OLE and 
ActiveX ob jects in HTML documents, 
you're able to create complex Internet 
app licatio ns. Those applications can 
speak whatever language they like to each 
other, using lIS as a conduit. 

Before you conclude that Microsoft is 

giving away the store, remember its 
motives: Microsoft is betting that you'll 
want to buy BackOffice, Visual C+ +,and 
Visual Basic to tie all the goodies together. 
Keep an eye on the Microsoft Web site to 

see what new browser plug-ins, !SAP! 
DLLs, and other useful tidbits magically 
appear. At this writing, Microsoft an­
nounced VBScript and its intent to give it 
away (with a compiler) on its Web site. 
VBScript has not, however, appeared 
yet. Until it does, you still have plenty of 
options for deploying custom Internet 
applications under NT. Ill 

Tom Yager is a freelance writer who operates a 
research facility in Texas. You can reach him at 
tyager@maxx.net . 
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SPECIAL REPORT 

NT Server's Growing Pains 

Betore you truot a large network to NT Server, know ito ocalability ohortcomingo­

and Microootf o intentiono to addreoo them. 

By Barry Nance 

[Y] ou wouldn't try to cut down an oak tree with a 
bread knife. And you wouldn't tow a trailer with a 
Vespa. Sometimes size matters- wi th your network, 
for example. A group of 10 PCs can use a peer-to-peer 

LAN product such as IBM's OS/2 Warp Connect, Microsoft's Win­
dows 95, or Artisoft's LANtastic. A larger network of 100 PCs 
might share one or two file 
servers running N ovell's Net­
Ware, Microsoft's NT Server, 
IBM's LAN Server, or another 
network OS (NOS) . 

Howeve r, networking 
1000, 10,000, or even 100,000 
computers is a completely dif­
ferent story. Suddenly, scala­
bility isn ' t only whether the 
NOS can run on different 
platfo rms or use symmetric 
multiprocessing (SMP) com­
puters. You now have to think 
of scalability from organiza­
tional, environmental, and 
managerial viewpoints-in 
terms of the whole network . 

Windows NT Server and 
Warp Server are coming on 
strong in the 100-plus-node 
network arena, displ acing 
such produ cts as Banyan's 
Vin es, NetWare. But how 
does it fare when it' s con­
fronted with a 500-server net­
work? The newest vers ion, 
NT Server 4.0, offers expand­
ed networking services (see 
"4.0's Not for Everyone" on 
page 121). 

However, concerns about the underlying architecture still 
raise questions about NT Server's scalability in the minds ofsome 
network managers. Can you manage large networks easily? Can 
users log in and use resources transparently? How does it han­
dle clients that are running Windows, Mac OS, Unix, or OS/2 
Warp? 

The NT Server architecture scales better than its predeces­
sor LAN Manager did, but it comes up short when compared 
with NetWare. NT is a good application server, but its short­
falls-primarily in the areas of directory services, dynami c IP 
assignments, network management, and network ad ministra­
tion-make it less scalable than its competition. 

Directory services and domains are two different ways to deal 
with the problem of finding a needle in a large haystack. Net­
Ware 4's NetWare Di rectory Service (NOS) does it by handing 
yo u the needl e when yo u ask for it. NT Server uses domains, 
which bas ically tell you to look in a smaller haystack. Clearly, 
NT has much growing to do in this area (for more details, see the 

text box "StreetTalk Access 
for Windows NT" on page 
140). 

In Microsoft LAN Man­
ager, a domain was an inde­
pendent, nonhierarchica l 
database of account infor­
mati o n; it didn ' t hav e a 
mechani sm to tie multiple, 
independent domain data­
bases together. In an attempt 
to overcome this design lim­
itation , Windows NT intro­
duced trust re lationship s 
between domains. In a trus t 
re lationsh ip, a domain grants 
access to users if they have 
rights in a trusted domain . 
Trust relationships provide 
users a single log-in to their 
home domain and potential 
access to resources in other 
domains that trust the user 's 
home domain. 

M anagement of relation­
ships can be difficult. A trust 
relationship doesn ' t grant 
users access to resources in 
trusting domains. Instead, it 
lets an administrator in the 
trusted domain grant access 

rights to resources in th e trusting domain. Only after adminis­
trators establish a trust relationship between domains can users 
access resources in the trusting domain . 

Worse, the number of two-way trust relationships grows geo­
metrically. It'sN times (N-1), whereN is the numberof domains. 
Six domains require 30 trust re lationships (see the figure "Tan­
gled Domain Trusts" on page 138), 50 domains require2450 trust 
relationships, and 100 domains require 9900. That's a lot of rela­
tionships to set up and administer. 

In contrast, a directory service gives users, administrators, 
and their com puters transparent access to all network resources. 
The CC!TT has defi ned a standard for directory services- X.500. 

continued 
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It says a directory service should provide 
network name functi ons that map all net­
work resources and that give them unique 
identities fo r easy reference. 

The name fun cti o ns sho uld suppl y 
locati on-independent access to network 
resources, offer ex tensible attribute in fo r­
mation (i. e., deta il about a resource that 
its name alone ca n ' t convey), and a ll ow 
searc hin g for n e twork reso u rces by 
attribute, such as a printer 's type o r loca­
ti o n. NT doesn ' t o ffer X.5 00-compli ant 
di rectory services. 

NT rep li ca tes do ma in in fo rm ati o n 
across multiple servers to prov ide so me 
degree of fault to lerance. Eve ry Wi ndows 
NT se rver that has a copy of th e domain 
is kn own as a Do main Contro ll er. The 
two types are Primary Domain Controller 
(P DC) and Backup Domain Contro ll er 
(BDC). Each do main mu st have at leas t 
o ne PDC and ca n have mu lt ipl e BDCs. 
Each Windows NT server may participate 
as a Domain Contro ller in a single domain. 

T he PDC sy n ch ro ni zes across t h e 
d o ma in , pe ri o di ca ll y communi ca tin g 
with the BDCs to d istribute account in for­
mati o n and ensure th e integrity o f th e 
Do main Database. The PDC contac ts the 
BDCs at defin able interva ls and sends mi r­
ro rs of recent upda tes. Whil e use rs ca n 
employ either th e PDC o r a BDC fo r log­
in a uth e n t ica ti o n , a ll cha nges to th e 
domain occur o n the POC (see the fi gure 
"NTServer Administration" on page 139). 
If the PDC is down or unreachable, admin­
istrato rs cannot update domain in fo rma­
ti on until they manu all y intervene to pro­
mo te a BO C to beco me th e PO C. This 
makes th e POC a singl e point o f fa ilure. 

The replicated directory services data­
base prov ided by NDS does no t have this 
limitation. Admini strators can partiti on 
and repli ca te th e NOS da tabase amo ng 
ma ny Ne tWare fil e se rv e rs, a nd ca n 
update NOS on any server that conta ins a 
read/write copy o f the database. As long 
as a se rve r that co ntains a rep lica o f th e 
pa rtiti on is ava il able, a ll admini st ra ti ve 
functions are possible, including adding 
o r deleting use rs, groups, p rofil es, f il e 
servers, printers, print servers, message 
servers, and o rganizational units. 

Beca use N OS repli ca ti o n d oes n o r 
depend on a single, primary database, it 
has no single point of failure (see th e fig­
ure "NOS Server Administration" on page 
139). Any server that contains either the 
master or a read/write replica of the NDS 
da tabase co mmunica tes w ith a ll o th er 
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Head-to-Head: NT Server Domain 
and NetWare NOS Attributes 

Function 	 NT Server NetWareNDS 

Can new objects be added to the No Yes 
database (i.e., is the database extensible)? 

Number of administrat ive object types Five Unlimited 

Administration limited to a singleserver? 	 Yes, the Primary No(1) 
Domain Controller 
(PDC) 

Effort to remove account database? Reinsta ll OS Point-and-click 

Effort to move server to different group? Reinstall OS Point-and-click 

Merge database option No Yes 
(domain or NDS tree)? 

Single point of failu re Yes (PDC) No 

Database structure Flat Hierarchical 

X.500-compliant No Yes 

Permit both centralized Depends on Yes 
and decentralized administration? domain structure 

Maximum objects allowed? Recommend Unlimited (2) 
15,000 per domain 

' 
(1) Administration can occur on any server that containsan NOS database. 
(2) Sixteen million per NOS server, but hierarchical database may be distributed across multiple servers. 

Tangled Domain Trusts 

With NOS, each site can access network resources at any other site, which means 
asix-site network needs only six connections. 

X Asite - NOS connection 

The NT domain model requires trust relationships between each site for 
total access to resources. Asix-site network needs 30 connections. 

NetWare Directory Service (NOS) replicates itself across the 

enterprise. NT's domains require geometrical trust relationships. 
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servers with similar replicas. Any server 
can exchange NDS information with any 
other server that shares a common repli­
ca. If a server is unavailable for synchro­
nization, updates will continue among the 
remaining servers, permitting full NDS 
administration of the NDS tree, regard­
less of the state of any single server. 

Here's another limitation to NT's 
domains: Moving an NT server from one 
domain to another requires you to rein­
stall the OS. To move a NetWare server 
to a different branch of the directory tree, 
you merely indicate your change in No­
vell's NWAdmin software-a point-and­
click operation. 

Similarly, you move resources (e.g., 
users and printers) in NT by deleting the 
entry in one domain and adding the entry 
in the other domain. NWAdmin makes 
such chores a drag-and-drop operation. 
Since NDS groups can include user objects 
from any portion of the NDS tree, a trans­
fe rred user retains all the prior group 
memberships and immediately inherits all 
rights granted to his or her new home on 
the NOS tree. 

Using IP 
Everyone wants to get on the Internet. For 
an administrator, that can mean assigning 
each desktop system its own IP address 
and then tracking them. Intelligent NOSes 
take care of the assignment and tracking 
for you. In this respect, NT is better than 
NetWare but not as intelligent as OS/2 
Warp Server. 

The technol ogy for automatic IP 
address assignment and tracking is 
Dynamic IP, which is composed ofDHCP 
and Dynamic Domain Naming System 
(DONS ). DHCP and DDNS are comple­
mentary open networking standards 
developed by the Internet Engineering 
Task Force (IETF). Each protocol imple­
ments half of the TCP/JP "plug-and-go" 
network solution. DHCP centralizes and 
automates the configuration of IP hosts, 
i.m:\u:chn% \\' addresses, while the DDNS 
protocols automatically record the asso­
ciation between IP hosts and their DHCP­
assigned addresses. 

Using DHCP and DDNS, a host auto­
matically configures itself for network 
access wherever it connects to the IP net­
work. Users can locate and access that host 
using its permanent, unique DNS host 
name. Mobile hosts, for example, can 
therefore freely move about a network 
without knowledge of the local IP net-

NT Server Administration 

••• 
D 

·~ 

Primal}' Domain 
Controller (PDC) 

Backup copy of 
Domain Database 

••• 

Backup copy 
of Domain 

Backup Domain 

Controller (BOC) 


Backup Domain Database 
Controller (BOC) 

With NT domains, changes to the central database can occur only on 
the central PDC, which presents asingle failure point if the PDC is down... 

NT replicates domain information across primary and backup servers. 

NOS Server Administration 

...the NOS database can be replicated among many NetWare file servers, 
so there's no single point of failure. 

~NOS 
database 

NOS database replica. Updates canreplica 
occur even if any one server is down. 

NOS replication doesn't depend on a single, primary database. 

work addresses or services and without 
end-user or administrator intervention. 

Microsoft ships partial support for 
dynamic IP in NT Server. Dynamic assign­
ment of IP addresses in Windows NT, 
which Microsoft calls Windows Internet 
Naming Service (WINS), works only with 
NetBIOS-based systems. WINS works with 
NetBIOS-over-TCP/IP to automatically 
insert names in the NetBIOS name table 
of another machine. WINS doesn' t yet 
manage names and Internet IDs for pure 

TCP/IP networks. Managing NetBIOS 
name tables is relatively easy, even from 
a remote machine. 

Enzo Schiano, who is the NT product 
manager at Microsoft, says that the Inter­
net standard for dynamic IP is not yet a 
final one and Microsoft didn't want to 
attempt support for a moving target. 
You'll have to wait for the company to 
support anything other than NetBIOS­
over-TCP/IP. The WINS feature works 
only if your protocol stack has NetBIOS 
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running o n top o f TCP/ IP . Pu re TCP/IP 
networks can't take advantage of WINS. 

IBM decided to implement the not-ye t­
final draft standard in OS/2 Warp Server, 
which ship ped in March. Wa rp Server 
includes an IETF-co mpliant integrated 
DHCP/ DDNS package that lets any com­
puter configure itself for IP network access 
whenever it plugs into the IP network. All 
DONS addresses are updated, not just the 
subset o f NetBIOS add resses . T he OS/2 
Warp Server package includes a Dynamic 
IP cli ent, a DHCP server, a nd a DONS 
server. The Dynamic IP cl ient co nsists of 
both DHCP and DONS client components. 

The DHCP cli ent ca n be co nfigured 
to operate as a simple DHCP client o r as a 
D yna mic IP cli ent, integra tin g DONS 
client services w ith the DHCP client. The 
Warp DHCP cli ents and se rvers suppo rt 
DHCP user class ing, a new DHCP exten­
sion for administering groups of network 
hosts w ith comm o n co nfi gu ra ti o n re­
qui rements (e.g., an acco unting depart­
ment} , independent o f w here th e hosts 
in the network are. IBM's Dynamic IP is a 
general IP network ing soluti on th at has 
broad application; works wi th Unix, Win­
dows, M ac OS, and OS/2 cli ents; and scales 
easily to an entire intranet. 

Administration 
NT's graphical admini stra ti on interface 
makes it easy to perform many co mmo n 
tasks , such as addin g use rs to a sin g le 
domain. H owever, NT encounters so me 
di fficulti es wh en admini ster ing a large 
netwo rk. Microsoft 's System M anage ­
ment Server (SMS) a ttempts to address 
so me of these p roblems, but it still has 
some shortco mings. 

SMS supports deskto p manage me nt 
and provides a set of management services 
th a t includes hardwa re a nd so ftware 
inv entory, softwa re di stributi o n and 
installa ti o n, remo te d eskto p ma nage ­
ment, and LAN troubleshooting. SMS runs 
on NT Server and re lies on NT Server 's 
built-in management agents to collect net­
work traffic and server performance data. 

H owever, SMS is a desktop manage ­
ment platfo rm, and it lacks the fun cti on­
ality of an enterprise management system 
such as those so ld by Novell , IBM, and 
H ewlett-Packard . SMS focuses on man­
agem ent o f the d eskto p hard ware and 
software on the network but ignores the 
remainder of the network, such as ne t ­
w ork infrastructure co mpo nents (i. e., 
hubs and routers), servers, network ser­
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StreetTalk Access for Windows NT 

StreetTalk, the resource-naming convention in Banyan Vines, has an excellent reputation for 
ease of use. StreetTalk predates X.500, yet it offers most of the same benefits. For sites that 

useNovell's NetWare, Banyan sells Enterprise Network Services (ENS) for NetWare.For NT-based 
LANs, Banyan licenses its StreetTalk Access for Windows NT File and Print. StreetTalk Access pro­
vides location-independent resource names that administrators can use, for instance, to migrate 
a print server from onedomain to another without updating user profiles. 

Released in March, StreetTalk Access is a directory services add-on for NT Server that supplies 
features missing in NT Server itself. Through StreetTalkAccess, administrators can forget domain­
based resource maintenance.StreetTalk Access allows users to log on to the network even ifthe 
server holding the user's profile is inaccessible.StreetTalk has SNMP support for integration with 
such network management products as OpenView.StreetTalkAccess, which replaces the Microsoft 
redirector network client on NT machines, can run on either the Vines IP or TCP/IP protocols. 

Besides supporting NetWare, Banyan's ENS works with Solaris, AIX, HP-UX, and SCO Unix. 
StreetTalk Access targets NT Server environments. 

StreetTalk Access is available to users with Vines 5.5 or higher or ENS for Unix and Windows NT 
Workstations 3.51 or Windows NT Server 3.51 . It costs $1495 per server plus $40 per user. 

ENS for NetWare, which began shipping last year, supports DOS, OS/2, Windows, and Mac clients. 
ENS Server costs $3995. Prices for ENS for NetWare range from $295 for five users to $995 for 
25 users and $5495 for 1000 users, with other increments in between. 

vices, and no n-Windows cli ents. Many 
network problems (e.g., not being able to 
print} involve more th an just Windows­
based desktop clients, and SMS often can­
no t help solve the problems that crop up 
o n typi cal networks. 

NT Serve r doesn't offer per-use r disk 
space limits (a feature that NetWare and 
Warp Server prov ide), and it lacks the abil­
ity to send alerts to network management 
prod ucts such as O pen Vi ew and NetFin­
ity. NT Server also does not yet support 
DMI , a network management stand ard 
designed and agreed on by virtuall y every 
LAN vendor. T he DMI specification, along 
with sa mpl e dri ver so u rce co d e, has 
been availabl e since 1994. 

T h ro ugh hi erarchi cal storage man­
age m e nt (I-ISM}, N etWare a ll ows th e 

PR .ODUCT INFORMATION 

StreetTalk Access $1495 per server plus 
$40 per user 
Banyan Systems, Inc. 
Westborough, MA 
(508) 898-1000 

fax: (508) 898-1755 

www.banyan.com 

Circle 1095 on Inquiry Card. 


Windows NT 3.51 Server, $699; 

single-user client license, $39.95; 

Systems Management Server, $649 per server; 

$39.95 per client 

Microsoft Corp. 

Redmond, WA 

(206) 882-8080 

fax: (206) 883-8101 

www.microsoft.com 

Circle1096 on Inquiry Card. 


sea ml ess migrati o n of unused fil es to a 
near-lin e (as opposed to off-line) storage 
fac ility, such as a read/write CD-ROM 
jukebox, after a configurable period of in­
activity. NT Server does not support HSM. 

On th e o th er ha nd , says Schiano of 
M icrosoft, the next versio n of NT Server 
will take advantage of a new dial-up pro­
toco l for connecting to a server through 
the Intern et. Called Point-to-Point Tun­
neling Protoco l (PPTP}, it won' t alleviate 
data-routin g delays o n the Internet but 
will allow remote-LAN access via an Inter­
net service provider (ISP) . Microsoft and 
3Com jointl y developed the PPTP speci­
fi catio n, which they hope ISPs and other 
network so ftware vendors will embrace. 

NT Server certainly has the potential 
to become a scalable NOS fo r large orga­
nizations. When Microsoft adds directory 
se rvices, better network management, 
client suppo rt for OS/2-based PCs, and a 
complete dynamic IP feature, NT Server 
could fi nd its way onto some very brge 
networks. For now, NT Server works well 
on networks w ith Windows-only clients 
running Ne tBIOS over TCP/ IP and that 
have simple re lati o nships between do­
mains, users, and resources. liJ 

Barry Nance is a BYTE consulting editor and 

has been a programmer for 25 years. He is the 

authorof UsingOS/2 Warp (Que, 1994), lntro­
duct io n to Ne rwork in g (Que, 1994), and 

Client/Serve r LAN Programming (Que, 1994). 

You can contact him on the Internet at barryn 
@bix.com. 

http:www.microsoft.com
http:www.banyan.com


Getting the 


best 

·ust got 
.................. ......... .. ........................ 

• 
Why wait for your 
product to arrive, 
why pay shipping 
charges, why spend 
time on hold 
waiting to order 
products? Buy your 
VB tools when you 
want, where you 
want, and without 
waiting. 

1. 

2. 

Point your browser to http://crescent.progress.com/crescentjstart.html 

Select the product(s) you want to download 

3. Enter your payment information on our secure webserver 

4. Download the product 

Code Oer:><>t ™ 
Secure purchases, VVeb download, 
and detailad pioduct information. 

A list of our press releases. press 
oontacta, end financial information. 

W181'sNeW 
The latett ncwa and g<>ingl· 

onatcr-nt 

Jump right to detailed info about 
our great VB tools and oo...,anents. 

Leam about our Affiance Program, 
' and the products from our Pat1nen. 

The Ultimate Web Site 
for Visual Basic Developers 

Download it Now! 14 Oa k Park 
Bedford. MA 01730 USA 
617.280.3000 

Visit (;()))E))Et•()'l1™ at Circle 110 on Inquiry Card. 

http://crescent.progress.com/crescent/start.html 

Microsoft. Visual Basic and Windows are registered trademarks of Microsoft Corporation. Crescent is a registered trademark of Crescent Software. Inc .. a wholly owned subsidiary of Progress Software Corporation. 

Code Depot is a trademark of Crescent Division of Progress Software Corporation. All other trademarks referenced are property of their respective owners . BYTE796 


http:http://crescent.progress.com


Call about our Tutorial 
and Troubleshooting 

Series on video cassettes! 
A wealth oftechnical 

help at yourfingertips. 

Fullu o;s lndeoendent Callfor upgrcitlepricing &diagnostic software... co111p!ete newfeatures list! 

MICIW-SCOPE Universal Computer Diagnostics was developed to satisfy 
the expanding need for accurate system diagnosis in the rapidly growing 

desktop computer market. Patterned after super-mini and mainframe diagnos­
tic routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world. Speed, 
ease-of-use, and razor sharp ACCURACY are a few of the advantages that arise 
from this system independence. Jerry Pournelle awarded MICRO-SCOPE & 
POST-PROBE the User's Choice Award in the May 1994 issue of B)1e Magazine, 
saying: "You name it, this tests it. If you maintain PCs you'll love it. '' 

+ LOW-LEVEL FORMAT-Performs Low-level fo rmat on all drive types 
including IDE drives. This fon ction cannot hurt IDE drives. + TRUE HAllD­
WAIUl DIAGNOSTICS-Accurate testing of CPU, IRQ's, DMA's, memo1y, hard 
drives, floppydrives, video cards, etc. + InQ CHECK- Talks directlyto 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 are full function regardless of O/S (i.e. Windows, Novell , UN LX, 
OS/2) . + IRQ DISPLAY-Show bits enabled in IRQ chip fo r finding cards that 
are software driven (Network, Tape Backup, etc.). + MEMORY EXAMINE­
Displays any physical bit of memo1y under I Meg. Ve1y useful fo r determining 
memory conflicts and available memo1y space. + AND MUCH MORE ... 
We don't have enough space here for everything this software can do! 

use this Power-on Self-Test card to debug 
anu "dead" PC that won't boot... 
"This is the only card that wiU function in every system on the market. The 

documentati on is extensive, and not only covers the expected POST 
Codes fo r different BIOSversions, but also includes a detailed reference to the 
bus signals monitored by the card ... -Scott Mueller from his globally 
recognized book, 'Upgmtling & Repairing PCs, Second Edition ' 

+ Includes pads fo r voltmeter to anach fo r actual voltage testing under load. 
+ 4 l.EDs monitor +Svdc -5vdc + 12vdc -1 2vdc. + Monitors Hi & Lo clock and 
OSC cycles lo distinguish between clock chip or c1ystal failure. + Monitors 1/0 
Write and 1/0 Read to distinguish between write and read errors. + Accurately 
monitors progress of POST for computers wilboul POST codes. + Reads POST 
codes from any IBM or compatible that emits POST codes. ISA/EISNMCA. 
+ Compatible with Micro Channel computers. + Dip switch allows easy selec­
tion of 1/0 ports to read. + Includes tri-state LOGIC PROBE to determine 
actual chip failures. + Manual includes chip layouts and det<tiled POST proce­
dures for all major Bl OS's. + AND MUCH MORE ... call for more det<tils. 

P:M~ IVllCAD 
SERVICE N EWS caa a 

Govt. Serv. #: GS-OOK-94AGS-5396 



Micro-scooe cuEnrM 
A MUST-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 mid you 'll know exactly 
what's wrong mid be able to bring the correct replacement chips, 
drives, cables, etc. Ensures complete system compatability. Available in 
packs of JO, 50 and greater. 

Micro-scooe cEnsus ·M 
LETS YOUKEEP 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 JOO PCs recordable 
on each disk). CENSUS automatically 
records complete system information <UJd 
assigns each PC a unique LO number. The 
data can now be downloaded from the disk 

into any database programso it 's ready to 
retrieve at a moments notice. For even greater productivity and speed, 
use CENSUS in combination with MICRO-SCOPE CLIENT to remotely 
diagnose each PC and arrive with the exact parts required, fully com­
patible. You'll be in and out in a flash with a greater profit margin. 
Call us for information on increasing productivity. 

Micro-scooe euRn-1n·M 
APROVEN WAY TO INCREASE QUALI1Y CONTROL. 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 and Repair Facilities-reduces 

Bl!lft,:J!! . i the number of returned PCs dramatically! Runs 
.....-- with or without a monitor 

or keyboard. User defi n­
able run time. Detailed 
system log written to 
disk after testing. 

NllCAO 

All products are wi11?ilJ caa a 
Windows 95 Compatible • ' 

C irc le 1 8 9 on Inquiry Card . 
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!~,.,.~;<j;!~~00'° -The ui/imole f4oJ<f?okchon ffP1 : 

I ~~·~· WI BU-KEY offers you the most flexibel API for protection of your I 
I 'C'~<i\ application from your source code. It's one API for DOS, Windows I 

I 
I 

I 
I 

'C'~'C 3.x, 9.S, NT, OS/2, MacOS and networks, independent of the 
programming language. You use always the same functions for 
accessing a WI BU-BOX on any port o r at a WIBU-KEY Server in 
the network.TheAPI allows usage from nearly every programming 
language and the Development Kit contains many examples in 
different languages in source code. 

I 
I 
I 

I 
I Your application work with any of these hardware interfaces with I 

I 
I 

We are 
looking for 

Distributors 

no modifications to your application.WIBU-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 

I 
I 

I
I 

worldwide 
and flexibility, along with other great features like remote 
programming, secure limit counte rs, and automatic or APl-based 
encryption, you'll quickly see why WI BU-KEY is the best software 

I 
I 

I 
I 

copy protection available. 

Order your evaluation kit today: 
Call now: 800-986-6578 

II 

I I 
I I 
I

L---­----------­--­
I 

u
WI BU-SYSTEMS AG, Germany 
 1617 St.Andrews Dnv 
Rueppurrer Strasse 54, D-76137 Karlsruhe Lawrence, KS 66047 
Phone: +49-721-93172-0, FAX: ...93172-22 Phone: (913) 832-2070 SYSTEMS Email: info@wibu.de, CIS: I 00142, 1674 FAX: (913) 832-8787 

Softway Systems, Inc. 
185 Berry Street, Suite 5514, San Francisco, CA, USA, 94107 

Tel :415-896-0708 •Toll Free: 800-438­ 8649 • Fax: 415-896-0709 
Email: sales@softway.com •WWW: http://www.softway.com/ OpenNT 

support makes this a no risk opportunity to give your 
Windows NT system the POSIX punch it needs! 

MICROSOFT. 
WINDOWS NT. 

-~untll now 

''' 

announcing·w NT 
+ 

~ 
§ 

INDow~0PENNT 1or :§TM TM 

OrENNT, fromSoftway Systems, is the first 
product to provide true POSIX. I and POSIX.2 
conformance for tlie 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 fi nally given a l 00%POSIX conforming environment. The 
same POSIX environment that most UNIX systems use but witl1out 
sacrificing your investment in Windows NT. The same POSIX 
environment required by the U.S. Government for all operating 
system purchases as specified by FIPS 151-2 & FIPS 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, Is) and you end up with an environment so close to UNJX 

that you won't know it isn't UNIX! 
OPENNT is available today. OPENNT Commands and Utilities 

is onlyIl.22 - and we include free updates for a year. 
__,, ,,..,.._/ Our 30-day money back guarantee and free technical 

01rnNT is a trademark of Soltwoy Systems, Inc. This product in cludes software developed by the University of Ca lifornia, Berkeley and its contributors. All other registered trademarks and trademarks ore the properly of their respective owners. 
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The1996 

Readers' Choice Awards 


Our rea den pick th e be6t hardware and tioutware on the market today. 

By Tom Thomp6on 

momega 's Z ip drive, which is thi s year 's Hardwa re Product of the 
Year, re fl ects the dual interests o f BYTE readers. O n th e o ne 
hand , our readers are keenly interested in innovati ve 
technologies. Thar's one reaso n why rh e fas r access rim e and 

play-with-any-platfo rm capabiliti es of the Z ip dri ve made ir the winner in 
rhe hardware category. The Z ip dri ve now ranks with such prev ious 
Hardware Product of the Year winners as Apple's Power Mac and Intel's 
Pentium processor. 

BYTE readers also have a pragmatic bent, whi ch rh e Z ip dri ve sa ti sfies. 
With today's systems spo rting 1-GB and large r hard drives, backing up 
contents has become a majo r problem. The Z ip drive's price rag of $200 and 
removable ·100-M B cartridges costing onl y $20 ap iece make a cost-effecti ve 
soluti on fo r fast, inexpensive backup and sto rage. 

Pragmati sm also influenced the voting for Software Product of the Year. 
O nce a ll the Windows 95 hype subsided , BY rE readers looked at the 
revitalized OS and liked what they saw enough to give it top hono rs. 
However, the runn ers-up, Netscape Navi gator and IBM 's OS/2 Warp 
Co nnect, portend the growing importance o f Intern er access in the minds 
of BYTE readers. 

Service is still o ne of th e most impo rtant catego ri es in th e awards 
competiti on, and Gateway 2000 continues its roll. Fo r the third straight 
year, BYTE readers voted Gateway the company that provides the best 
se rvice. 

The cl earest message of a ll is that only the fittes t survive when hardware 
and softwa re designers constantly try to best each o ther. H ere are the 
current leaders in this competition . 

Hardware Product of the Year 
Z ip drive, Io m ega 

Runners-up: 
ThinkPad 760, IBM 

Power Mac 8500, Appl e 

Software Product of the Year 
Windows 95, Microsoft 

Runners-up: 
Navigator 2.0, N etscape 

OS/2 Warp Connect, IBM 

Company with the Best Service 
Gateway 2000 
Runners-up: 
D ell Computer 

H ewlett-Packard 

Iomega Zip Drive 

Microsoft Windows 95 

Gateway 2000 
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Readers' Choice 

Desktop Computers-PC 

Gateway 2000 P5-1 66XL, Gateway 
Runners-up: 
Gateway 2000 P5- l33XL, Gateway 
Dell Dimension XPS Pl OOt, Dell 

Desktop Computers-Mac 

Power Mac 8100, Apple 

Power Mac 81 00 

Runners-up: 
Power Mac 7200, Apple 
Power Mac 85 00, Apple 

Workstations 

HP 9000, Hewlett-Packard 

HP9000 

Runners-up: 
IBM RS/6000, IBM 
IBM Power Series 850, IBM 

Notebook Computers 

ThinkPad 760, IBM 
Runners-up: 
Mac PowerBook seri es, Apple 
LTE Elite series, Compaq 

Ultra Portables 

ThinkPad 701 C, IBM 

Runners-up: 
HP OmniBook 600, 

Hewlett-Packard 

Porrege 610CT, Toshiba 


Hand-Held Computers 

Newton MessagePad 120, Apple 
Runners-up: 
HP OmniGo 100, Hewlett-Packard 
Sharp Wiza rd seri es, Sharp 

Monitors 

NEC MultiSync FG, NEC 
Runners-up: 
AppleColor RGB, Apple 
Valugrap h 447L, Nokia 

Laser Printers 

HP Laserj er 4Si, Hewlett-Packard 
Runners-up: 
HP LaserJet 4 P, Hewlett-Packard 
HP Lase rJet 51; Hewlett-Packard 

Color Printers 

HP Desk.J ct 660C, Hewlett-Packard 
Runners-up: 
Epson Stylus Color 11 , Epson 
Canon BJC-4 '100, Canon 

Modems 

Sportster series, U.S. Robotics 
Runners-up: 
Practical Modem PM9600SA, 
Prac tical Peri phera ls 
Accura se ri es, Hayes 

Video Boards-PC 

System Stealth 64, 

Diamond Mul timedia 

Runners-up: 
MGA Millennium, Matrox 
Imagine J28, Number Nine 

Where to Find 
ACI US, Inc. 
(800) 881-3466 

(408) 252-4444 

www.acius.com 

Adobe Systems, Inc. 
(800) 833-6687 

(415) 961-4400 

www.adobe.com 

Apple Computer, Inc. 
(800) 742-3434 

(408) 996-1010 

www.apple.com 

Ashlar, Inc. 
(800) 877-2745 

(408) 746-1800 

www.drawingboard.com 

Autodesk, Inc. 
(800) 964-6432 

(415) 507-5000 

www.autodesk.com 

Blyth Software, Inc. 
(800) 346-6647 

(415) 571-0222 

www.blyth.com 

Borland International, Inc. 
(800) 233-2444 

(408) 431-1000 

www.borland.com 

Canon Computer Systems 
(800) 423-2366 

(714) 438-3000 

www.usa.canon.com 

Claris Corp. 
(800) 544-8554 

(408) 987-7000 

www.claris.com 

Compaq Computer Corp. 
(800) 345-1518 

(713) 514-0484 

www.compaq.com 

Computer Associates 
(800) 225-5224 

(516) 342-5224 

www.cai.com 

Corel Corp. 
(800) 772-6735 

(613) 728-8200 

www.corel.com 

Dell Computer Corp. 
(800) 624-9897 

(512) 338-4400 

www.dell.com 

Diamond Multimedia Systems 
(800) 468-5846 

(408) 325-7000 

www.diamondmm.com 

Epson America, Inc. 
(800) 922-8911 

(310) 782-0770 

www.epson.com 

Gateway 2000, Inc. 
(800) 846-2000 

(605) 232-2000 

www.gw2k.com 

ThinkPad 760 
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Readers' Choice 

Video Boards-Mac 

MGA Millennium for 
PCI Power Mac, Matrox 
Runner-up: 
Imagine 128 for Mac, 
Number Nine 

/ Software 

Word Processor-DOS, Win, OS/2 

Microsoft Word for Windows, 
Microsoft 

·~~--------­-v--.i_!J;ih>.........--...1'-t.itW-.... 
~·-· -...u-...,.•• --:i.,... .. ,_w...:i.,
...,.._,..11.-Wt-_ _,,,_..._,,...Ro·· 

Microsoft Word 

Runners-up: 
WordPerfect for Windows, Corel 
Lotus Word Pro, Lotus 

Word Processor-Mac 

Microso ft Word, Microsoft 
Runners-up: 
WordPerfect, Corel 
MacWri te Pro, Claris 

CAD-DOS, Win, OS/2 

AutoCAD, Autodesk 
Runner-up: 
Design CAD 3D, Vi agra fix 

CAD-Mac 

Claris CAD, Claris 
Runner-up: 
Vellum, Ashlar 

Contact Managers/Pl Ms 

Lotus Organizer, Lotus 
Runners-up: 
Act, Symantec 
Ecco Pro, NetManage 

Database Managers­
DOS, Win 

Microsoft Access, Microsoft 
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Runners-up: 
Paradox for Windows, Borland 
FoxPro, Microsoft 

Database Managers-Mac 

FileMaker Pro, Claris 
Runners-up: 
4th Dimension, ACI US 
Omnis, Blyth Software 

Database Client/Server 

InterOffice Server, Oracle 
Runners-up: 
Microsoft SQLServer, Microsoft 
In fo rmix Uni versal Se rver, ln fo rmix 

Desktop Publishing­
DOS, Win 

PageMaker, Adobe 
Runners-up: 
FrameMaker, Adobe 
Microsoft Publisher, Microsoft 

Desktop Publishing-Mac 

PageMaker, Adobe 
Runner-up: 
QuarkXPress, Quark 

Desktop Publishing-Unix 

FrameMaker, Adobe 
Runners-up: 
lnterleaf, lnterl eaf 
Island Write, Draw, and Paint, 
Island Software 

E-Mail &Workgroup­
DOS, Win 

Lotus Notes, Lotus 
Runners-up: 
Microsoft Ma il , Microsoft 
Lotus cc:Ma il , Lotus 

E-Mail &Workgroup- Mac 

Lotus cc:Mail fo r Mac, Lotus 
«:: r..t 1ll 

M.1'11 Uu!u Tnt1 WlMll'W U(lp 

1111<'.! ' ~ 

Lotus Notes 

Where to Find (continued) 

Hayes Microcomputer Products 
(770) 840-9200 

fax : (770) 441-1213 

www.hayes.com 


Hewlett-Packard Co. 
(800) 752-0900 

(415) 857-1501 

www.hp.com 


IBM 
(800) 426-2255 

(914) 765-1900 

www.ibm.com 


lnformix Software, Inc. 
(800) 331-1763 

(41 5) 92 6-6300 

www.informix.com 


lnterleaf, Inc. 
(800) 688-5151 

(617) 290-0710 

www.ileaf.com 


Iomega Corp. 
(800) 697-8833 

(801) 778-1000 

www.iomega.com 


Island Software Corp. 
(800) 255-4499 

(415) 884-4400 

www.et.byu.edu/caedm 

/workstation/software/office 

/ioffice.html 


Lotus Development Corp. 
(800) 343-5414 

(617) 577-8500 

www.lotus.com 


Macromedia, Inc. 
(800) 326-2128 

(415) 252-2000 

fax : (415) 626-1502 


Matrox Graphics, Inc. 
(800) 361-1408 

(514) 685-0270 

www.matrox.com/mga 


Metrowerks Corp. 
(800) 377-5416 

(512) 305-0400 

www.metrowerks.com 


Microsoft Corp. 
(800) 426-9400 

(206) 882-8080 

www.microsoft.com 


NEC Technology 
(800) 632-4636 

(508) 264-8000 

www.nec.com 

NetManage, Inc. 
(800) 457-4243 

(206) 867-3736 

www.netmanage.com 


Netscape 
(800) 638-7483 

(415) 254-1900 

http://home.netscape.com 


http:http://home.netscape.com
http:www.netmanage.com
http:www.nec.com
http:www.microsoft.com
http:www.metrowerks.com
www.matrox.com/mga
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by Patrick Naughton 
Founder of the Java Team 
at Sun. Microsystems 

$27.95 U.S.A. 
ISBN 0-07-882199-1 

"This book kicks butt... 

so fun, it makes me want to go 

write a Java Applet myself!" 

-Scott McNealy 

Chairman, CEO, and President 

Sun Microsystems, Inc. 

-- - Delphi 

nuts 
mBOLTS 

Experie nced ­
Programmers 

Schildt's 
Advanced 
Schildt's 

Expert C++ 
by Herbert SchildtWindows 95 

Programming 
$34.95 U.S.A.in C and C++ ISBN 0-07-882209-2 

by Herbert Schildt 

$29.95 U.S.A. 
ISBN 0-07-882174-6 

Delphi In Depth Delphi Nuts 
by Cary Jensen,& Bolts: For 
Loy Anderson, et al.Experienced 

Programmers, $42.95 U.S.A. 
Second Edition ISBN 0-07-882211-4 
by Gary Cornell Includes One CD-HOM 

$24.95 U.S.A. 
ISBN 0-07-882203-3 

Available at Book and Computer Stores Everywhere. 

Or Call 1 ·800·822·8158 Any Time and Use Your American Express, Discover, MasterCard, or Visa 


· ~ 1;n\'li http://www.osborne.com A Division ofTheMcGraw;HiU CompaniesOSBORNE L.~

http:http://www.osborne.com


Readers ' Choice 

Runners-up: 
Eudora Pro, Qualcomm 
Claris Email er, Claris 

Graphics-DOS, Win, OS/2 

Core!Draw, Corel 
Runners-up: 
Adobe Illustrator, Adobe 
Visio, Visio 

Graphics-Mac 

Adobe Illustrator, Adobe 
Runners-up: 
Aldus FreeHand, Macromedia 
M acDraw Pro, Claris 

Network OS-DOS, Win, OS/2 

Novell N etWare, Novell 
Runners-up: 
Windows for Workgroups, Microso ft 
LAN Serve r, IBM 

Network OS-Mac 

AppleShare, App le 
Runner-up: 
NetWare for Mac, Novell 

Presentation Graphics­
DOS, Win, OS/2 

PowerPoint, Microsoft 
Runners-up: 
Lotus Freelance Graphics, Lotus 
Harvard Graphics, Software 
Publishing Corp. 

Presentation Graphics-Mac 

PowerPoint, Microsoft 
Runner-up: 
Aldus Persuasion, Adobe 

OS/Environments 

Windows 95, M icrosoft 
Runners-up: 
Windows NT, Microsoft 
Mac OS 7, Apple 

Programming Language­
DOS, Win, OS/2 

Visual Basic, Microsoft 
Runners-up: 
Borland C + + , Borland 
M icrosoft CIC++ , Microsoft 
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Programming Language-Mac 

CodeWarrior, Metrowerks 
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i-g!§l'lil!ll!j11l'@AA@@!iilil&Hli!i§!ila l 

,.......1~· · '" -----------­

......,. -... 
::;:i,-.;::,, 

...., .. ................ .... ....., 

...., ., ­-j.., ......... . ., ......... .. -....,,.., 

CodeWarrior 

Runners-up: 
T hink C, Symantec 
H yperCard, Apple 

Project Management 

Project fo r Windows, Microsoft 
Runners-up: 
Timeline, Sy mantec 
CA-SuperProject, Computer 
Associates 

Spreadsheet-DOS, Win, OS/2 

Microsoft Excel, Microsoft 
Runners-up: 
Quattro Pro for Windows, Novell 
Lotus 1-2-3 for Windows, Lotus 

Spreadsheet-Mac 

Microsoft Excel, Microsoft 
Runner-up: 
ClarisWorks, Claris 

Utilities-DOS, Win, OS/2 

Norton Utili ties, Symantec 
Runners-up: 
Norton Desktop for Windows, 
Symantec 
PC Tools for Windows, Symantec 

Utilities-Mac 

N orton Utili ties Mac, Symantec 
Runners-up: 
M ac Tools Pro, Symantec 
Now Utilities, Now Software 

Where to Find (continued) 

Nokia Display Products 
(800) 296-6542 
(415) 331-0322 
www.nokia.com 

Novell, Inc. 
(800) 638-9273 
(801) 222-6000 
www.novell.com 

Now Software 
(800) 237-2078 
(503) 274-2BOO 
www.nowsoft.com 

Number Nine Visual Technology 
(BOO) 43B-6463 
(617) 674-0009 
www.nine.com 

Oracle Corp. 
(800) 633-0596 
(415) 506-7000 
www.oracle.com 

Practical Peripherals 
(BOO) 442-4774 
(770) B40-9966 
www.practinet.com 

Qualcomm, Inc. 
(800) 23B-3672 
(619) 587-1211 
www.qualcomm.com 

Quark, Inc. 
(800) 788-7835 
(303) 894-888B 
www.quark.com 

Sharp Electronics Corp. 
(BOO) 237-4277 
(201) 529-8200 
www.sharp-usa.com 

Software Publishing Corp. 
(BOO) 336-B360 
(40B) 537-3000 
www.spco.com 

Symantec 
(BOO) 441-7234 
(408) 253-9600 
www.symantec.com 

Toshiba America Information 
Systems 
(BOO) 334-3445 
(714) 5B3-3000 
www.toshiba.com 

U.S. Robotics 
(BOO) 342- 5877 
(B47) 982-5010 
www.usr.com 

Viagrafix 
(BOO) 233-3223 
(918) 825-7555 
www.viagrafix.com 

Visio Corp. 
(BOO) 248-4746 
(206) 521-4500 
www.visio.com 
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The Network in the Server 

Leading-edge 6erver de6ign6 are adopting network-like 6y6tem architecture6 

to boo6t peruormance and improve 6cal.ability. 

By Tom Thomp6on 

,. . ultiple processors linked with high-speed data path­

~··' ways-sounds like standard networking fare, right ? I• Wrong. There's nothing standard about the types of 
llliiiiiiiliill networks that are appearing from a growing number 
of server vendors: These networks are inside the computer. 

Two new system architectures, from Tandem Computers and 
Sequent Computer Systems, 

for Tandem's architecture in its RIS C-based Windows NT servers. 
Compaq and Tandem have jointly announced a PC! board that 
lets you tie together se rvers via a special network so they can 
share resources-a technique known as clustering. Using Win­
dows NT 4.0, thi s clustering a rra ngement prov ides a "fa il­
over" capability: If one server crashes, the others automatically 

step in to handle the load. 
typify this hot trend in serv­ Tandem'ser design . Just in time, too. 
Today's servers must often ServerNet 
store gigabytes of complex Most servers today are based 
data sets and juggle thou­ on a parallel-processing 
sands of on-line transactions model in which multipl e 
or queries each hour. Many CPUs divide and conquer the 
businesses also expect their work load . There a re tw o 
servers to supply video on­ general approaches to thi s 
demand for in-house train­ model: symmetric mu ltipro­
ing sessions, manage numer­ cessing (SMP) and massively 
ous Internet connections, para llel process ing (MPP) , 
and help mine information and each has its own trade­
from companywide dat a offs (see "The World's Fastest 
warehouses. Computers," January BYTE). 

These kinds of jobs can Tandem's new architecture, 
quickly overwhelm a serv­ known as Serve r Net, gives 
er that 's little more than a yo u the flexibility to build 
souped-up desktop comput­ ei ther type of system. This is 
er.Next-generation servers the foundation for Tandem's 
must efficiently manage re­ Integrity S4000 servers. 
sources on a far larger scale­ ServerNet has three com­
gigabytes of memory, multi­ ponents (see the figure "The 
ple CPUs, dozens of1/0 pons, ServerNet Architecture" on 
stacks of disk arrays, and piles page 152). The first is a low­
of peripherals. cost, high-speed router. Tan­

To meet these challenges, dem uses severa l arrays of 
Tandem has designed a nov­ these routers to construct a 
el system architecture that packet-switched, point-to­
ties a server's processors, mem­

ory, and peripherals together with a mesh of high-speed con­

nections and smart switches. Like any intelligent network, this 

architecture allows basic l/O operations, such as memory fetch­

es and peripheral accesses, to explore alternate paths when the 

system is laboring under heavy loads. 


Sequent has designed a new server architecture that's equal­
ly clever. It lets you assemble a scalable system from basic build­
ing blocks of processors and local memory, all tied together with 
a high-speed communications link. This architecture also resem­
bles a network. 

Tandem and Sequent aren't the only server vendors to see 
the merits of these architectures. NEC has announced support 

point, interconnected mesh 
insi de the server. This is called the system area network (SAN), 
to distinguish it from the LAN outside the computer. 

The second ServerNet component is a processor-interface 
chip, which is implemented as an ASIC. This custom chip pro­
vides the critical connections between the processors, their local 
memo ry, and the router network. With this arrangement, the 
majority of the processor-to-memory transfers remain local to 
the processor-interface ASIC-they don't have to venture onto 
the SAN. 

Also, depending on how the designers arrange the proces­
sors and memory, it's possible to build either an SMP or an MPP 
system with Server Net. For example, the processor-interface 

JULY 1996 BYTE 151 



The Network 1n the Server 

AS IC mi g ht s ha re a bank o f m e mory 
among severa l p rocessors, thus creating 
an SMP system. Finally, th e p rocesso r­
interface ASIC is dual-po rted, so a se rver 
with duplicate SANs can form a fa ult-tol­
erant system. 

Rounding o ut Serve r Net is th e thi rd 
component, a peripheral-dev ice-interface 
AS IC. This chip provides SAN connections 
to co mmuni cati ons dev ices (e.g., exte r­
nal netwo rk inter faces) and to standard 
1/0 buses (e.g., PC! and SCS I). All the Serv­
e rNer AS ICs have built-in error-checking 
logic, so designers ca n use them in fa ulr­
to lerant se rvers. 

Each SAN router has six bidirectional 
po rts, so designers can arrange th e serv­
er elements in a wide variety of internal 
topo logies-including meshes, trees, and 
hypercubes-depending on th e require­
m ents of the se rv er ap pli ca ti o ns. The 
routers ca n rap idl y switch data amo ng 
the SAN's va rious 1/0 devices and compute 
nodes. (A compute node co nsists of o ne 
o r mo re processors and local memory.) 
Pl ay ing the ro le of traffic cop, the routers 
can transfer data between individual com­
pute nodes, between nodes and 1/0 de­
vices, and between different 1/0 devices. 

Beca use a ll the d ata moves directl y 
among these elements and not th rough a 
centra l bus, ServerNet is much more ef­
ficient than a traditional design. Signal 
paths are sho rter, and the routers can find 

The ServerNet Architecture 

ServerNet Components: 
11 Processor-interface ASIC 
21 High-speed router 
31 Peripheral-device­

a ltern ate path ways; thus, th ere's less 
chance of a bottleneck during heavy sys ­
tem loads. 

The Smart Switch 
It's worth looking at the Server Net rout ­
ers in mo re detail to see how th ey make 
such a distributed system architecture pos­
sible. As mentioned ea rli er, each ro uter 
has six bidirectio nal serial data links, o r 
ports. Each port has two transmi t chan­
nels and two receive channels; each chan­
nel consists of a 9-bir command/data bus 
and a clock signal. Every channel uses a 9­
bit token that encodes 256 data symbo ls 
and 20 command symbols. T he command 
symbols are for initializa ti on, error detec­
tion , and low- leve l flow cont ro l. Th e 
ports employ differenti a l logic to drive 
signa ls through cabl es up to 30 meters 
long. 

Data packets on the SAN can be up to 
80 bytes long. Each packet has an 8-byre 
header, a 4-byte ServerNet address, a vari­
able-length data payload that can range 
up to 64 bytes, and a 4-byre checksum (a 
cycli c redundancy check). The header 
byte specifies the type of operation to per­
form (read request, read response, write 
request, write response, and so on) . It also 
contains routing in format ion-a pair of 
20-bi r IDs that specify th e packet's source 
and destination-and the length of the 
data payload. This small packer size re­

Compute-Node Detail: 
Processor- Processor 
interface 
ASIC ~ Memory6 


Compute nodesinterface ASIC 

Processors can exchange 
information for task 
coordination or data sharing.

2 

3 


Disk 
array 

A processor can write 

to an VO device, or the 

device can read ("pull") 

data from memory. 


VO devices can transfer data, such as spooling digital 
video to a network port, without processor intervention. 

duces network transfe r latencies. Ir also 
minimizes buffering requirements, result­
ing in a more economical router design. 

The router itself has first-in / first-out 
(FIFO) buffers for the input d ata, some 
a rbit ra ti o n a nd contro l logic, a RAM­
based routing tabl e, and a 6 by 6 cross­
bar switch that links a ll the data channels. 
ServerNet uses wormhole routing instead 
of a store-and-forward mechanism to fur­
ther reduce network transfer latencies. 

Wo rmh o le routing is a technique in 
wh ich the router begins forwarding an 
incoming packet to its destination before 
the entire packet is received . As the pack­
et's first few header bytes arrive, the rout­
er's co nt ro l logic extracts the dest ina­
tion ID and uses this value as an index into 
th e routing tabl e. The routing table re­
turns the number o f the output port that 
points to the packet's destination router. 
If th at port is busy, th e incoming bytes 
d ro p into th e router ' s FlFOs. The con ­
trol logic issues a fl ow-contro l command 
to th ro ttl e the se nding router until the 
po rt becomes available. 

In addition, both the processor-inter­
face a nd periph era l-d evice AS ICs can 
"pu ll " (read) as we ll as " push " (write) 
data. This accommodates 1/0 devices with 
different speeds and buffer sizes by allow­
ing them to pull data from memory as they 
need it. Pulling data a lso enables Server­
Net to suppo rt many active 1/0 devices 
simultaneo usly w ith o ut resorting to a 
multi threaded DMA engi ne. 

Current ServerNet implementations 
use Tandem's NonStop-UX OS, based on 
Unix System V re lease 4.2 MP. In aServer­
Net system that implements an SMP ar­
chitecture, applicatio ns programs should 
run without modification. The OS code 
and drivers need some work to support 
the direct availability of all l /0 devices to 
all compute nodes. For ServerNet systems 
based o n an MPP architecture, develop­
ers mu st mod ify their applications pro­
grams to support message passing-a re­
quirement o f MPP, nor ServerNer. 

Th a nks in large part to wormhole 
routing, the latency of a ServerNetrouter 
is o nl y 300 na noseco nd s per hop . The 
latency of a zero-l ength message (e.g., a 
read response) can be as low as 1 microsec­
ond for a si ngle-level router path. With a 
full 80-byte packet on a large ServerNet, 
the latency is 3 µ,s .The effective data trans­
fer rate between routers is 40 MBps. 

But perh aps more significant is th e 
aggregrare transfer rate. Because the rout­
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ers have multipl e interco nn ecti o ns to 

processor nodes and dev ices, a Server Net 
SAN can deliver spectacular performance. 
Tandem claims th at a system with 4096 
compute nodes and periph e ra ls- a nd 
with 4680 to 7680 ro uters ar ranged in a 
frac tahedral topology- can achieve an 
aggregate switching ba ndwid th of 410 
GBps. By compari so n, so me superco m­
puters have a maximum switching band­
width of o nl y 1.2 to 2 GBps. (To be fa ir, 
th ese superco mp uters achi eve thi s ra te 
with only 32 processors, not 4096. ) 

ServerNet's distri buted architecture, 
though complex, offers a number of ad­
va ntages . By prov iding a lte rn ate d ata 
paths, it d ramati cally reduces system bot­
tl enecks and achi eves a hi gh switching 
bandwidth. Since the routers manage data 
transfers, they relieve the system proces­
sors of this job, w hi ch is especia ll y signif­
icant for 1/0. Perhaps most important, the 
ServerNet architecture offers scalability 
for differe nt typ es of se rve r a rchitec ­
tures (see the fi gure "ServerNet's Flexi­
ble Design" above). 

MPP systems ca n use Se rverNet as a 
high-speed connection mesh between var­
ious compute nodes and peripherals. SMP 
servers can use Server Net routers and pe­
ripheral-inte rface AS ICs to p rov ide sca l­
able [/0 (e.g. , increasing the numbe r of 
Etherne t co nn ecti o ns or boosting di sk 
storage) witho ut degrading the perfo r­
mance of the OS or applications software. 
Because of its po int-to-point network ca­
pabiliti es, Se rve r Net also all ows you to 
expand server capacity by cluste ring. 

Finall y, you can use Server Net to build 
a fault-to lerant server by conn ecting two 
duplicate systems th rough the dual po rts 
o f th e p rocesso r-interface AS fCs. T he 
error-chec kin g log ic in th e Se rverN et 
AS!Cs monitors a ll t ransfers. If either the 
processor-interface AS ICs or the routers 
detect an erro r, they can trigger a recov­
ery p rotocol that di sables the offending 
component. 

Bui\ding Blocks 
While Tandem takes a distributed inter­
conn ection approach among server co m­
po nents to boost se rver bandwidth , Se­
qu ent favo rs a modul ar architecture in 
which the server is built out of high-per­
formance building blocks mo rtared to ­
gether with high-speed communications 
links. Sequent refers to each block in this 
structure as a Q uad, because eac h o ne 
co nsists of fo ur Pentium Pro CPUs o n a 

ServerNet's Flexible Design 
If the processor-interface ASIC 
provides each processor with its 
own local memofY, ServerNet 
builds an MPP system. 

As more devices are added to a ServerNet SMP system, 
the extra routers increase its aggregate bandwidth. This 
pennits scalable 1/0 without imparing system perfonnance. 

multip rocessor system bus. The Quad 
thus takes advantage of the Pentium Pro's 
built-in fo ur-way multip rocessor bus, 
whi ch ha ndl es bus arbitra t io n and re­
source control (see "H ow to Make Pen­
tium Pros Cooperate," April BYTE). 

Each Quad has512 MB to4 GB of RAM, 
seven PC! slots, special communications 
logic, and 32 MB of cache RAM. T he com­
munications logic is the intelligent inter­
connection between the memory of two 
or more Q uads. 

By assemb ling multipl e Quads, yo u 
can buil d a low-latency, scalable SMP serv­
er. Of co urse, if Seq uent had stop ped 
there, yo u'd still have the problem of bus 
saturati on when you added more proces­
sors. Sequent's ingeni ous solution to this 
is to o perate each Q uad 's multiproces­
sor bus independen tly, li ke the separate 
buses in an MPP system. 

Unli ke in an MPP system, however, the 
communications logic interconnects each 
Q uad's RAM so tha t the distributed mem­
o ry behaves like a global block of shared 
memory. Sequent refers to this commu­
nicatio ns logic as " IQ-Lin k" because it 
intelligently manages memory 1/0 . Only 
when a Quad accesses memory in anoth­
er Quad does th e t ra nsacti o n cross th e 
interconnection bus. Because this bus han­
dl es only th e occasional global memory 
access, it can manage a large-sca le SMP 
system with more than eight CPUs. 

Nore th at accesses to a Quad 's local 
memory are fast (250 ns), while off-Quad 
accesses are slower (3 µ,s ). Because dif­
fere nt parts of the system have diffe rent 
memory la tencies, thi s mecha ni sm is 
known as nonuniform memory access, or 

Hthe processor-interface ASICs 
share local memofY with several 
processors, ServerNet builds an 
SMPsystem. 

NUMA . T he IQ-Lin k transparently main­
tains data co herency among all the sepa­
rate blocks of memory. Ir' s similar to the 
way a processor 's on-chip cache operates, 
which is why the IQ-Link's mechanism is 
sometimes described as a cache-coherent 
NUMA (CC N UMA). Seq uent call s thi s 
NUMA with Quads, or NUMA-Q. 

Home on the RAM 
Programs tend to access memory in close­
ly related groups of addresses due to tight 
code loops or sequential searches through 
data arrays. This behavior is known as lo­
cality ofreference, and it's an important 
facto r in th e hi gh performance o f a Se­
quent NUMA-Q. l t means that most ref­
erences won't stray beyond a Quad's local 
memory and that th ose references that 
access glo bal memo ry will re turn more 
quickly, thanks to the high-speed IQ-Link. 

Part of th e time, in fact, a Quad's Pen­
tium Pro p rocessor w ill fi nd th e data it 
needs in its primary (Ll ) or secondary (L2) 
caches. (Remember, the Pentium Pro has 
a 25 6- or 512-KB secondary cache closely 
coupl ed to the CPU in a multi chip pack­
age .) If th e CPU can' t fi nd what it needs 
in the L1 or L2 caches, the cache miss wi ll 
most like ly fa ll w ithin the Quad 's local 
memory. If not, the IQ-Link fi rst search­
es the Quad 's own 32-MB cache, which 
Sequent describes as an L3 cache. This is 
a directory-based cache that ho lds copies 
o f data from other Quads, and its latency 
is the same as that of local memory. 

Only w he n the CPU mi sses th e L3 
cache does th e IQ-Link issue a request 
on the interconnect bus to access distant 
memo ry, as shown in th e figure "Keeping 
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CPUs Cache-Coherent" at right. This 
bus is based on the IEEE 1596-1992 Scal­
able Coherent Interconnect (S CI) stan ­
dard. It's a one-way, point-to-point loop 
that connects the Quads together in a 
daisy chain. It uses a packet-based proto­
col that supports cache-coherent distrib­
uted/shared memory. In this sense, the SCI 
bus also resembles a network. 

When a Quad's IQ-Link logic receives 
a request packet over the SCI bus, it fetch­
es the requested data from local memo­
ry. The data circles th e SCI loo p to th e 
Quad that made the request and then 
arrives in that Quad's L3 cache. Because 
the address spaces of each Quad 's local 
memory don ' t overlap, these transfe rs 
merely update the Quad's L3 caches; they 
don't explicitly copy th e data into local 
memory. To maintain memory coheren­
cy, the IQ-Link relays any mod ifications, 
such as setting a semaphore, to the appro­
priate L3 caches of other Quads. 

IQ-Link and the SCI bus thus segment 
a NUMA-Q system's Quads in a manner 
similar to the way in which a LAN seg­
ments a computer network. That is, pro ­
grams get quick access to the most often ­
used data (because it's in a Quad 's local 
memory or in the L3 cache), whi le access ­
es to less frequently used data need onl y 
go th rough the SCI " backbone." Because 
off-Quad references are in freq uent, the 
SCI bus remains uncongested ; thus, larg­
e r SMP sys tems can be built aro und a 
NUMA-Q design . 

The data-pump ASICs for the SCI bus 
are made of gallium arsenide- a more 
exotic semiconductor than conventional 
silicon-and can transfer 1 GB of data per 
second. A Quad's multiprocessor bus can 
achi eve a bandwidth of 500 MBps. Be­
cause the NUMA-Q architecture can man­
age up to 63 Quads (252 processors) using 
only one instance of the OS, the aggregate 
system bandwidth of a server can reach 
nearly 32 GBps. 

Not en ough power? You can , of 
course, cluster several NUMA-Q nodes 
together in an external Ethernet, asyn­
chronous transfer mode (ATM), or Fibre 
Channel network. In this arrange ment, 

WHERE TO FIND 

Sequent Computer Tandem Computers 
Systems Cupertino, CA 
Beaverton, OR (408) 285- 6000 
(BOO) 257-9044 info@tandem.com 
(503) 626-5700 www.tandem.com/ 

www.sequent.com/ 


Keeping CPUs Cache-Coherent 
Local RAM 

0 Memory access 
misses in Pentium 
Pro's built-in L1 
and L2 caches on 
Quad 0. Access 
goes off-chip. 

& IQ-Link 
detennines that 
memory access is 
off-Quad and 
searches L3 cache 
for off-Quad entries. 

e Amiss on L3 
cache causes IQ. 
Link to issue a 
request packet on 
the SCI bus. 

0 Quad 3's IQ-Link 
receives request 
and fetches data 
from local RAM. 

0 Data is returned 
to Quad 0 on the 
SCI bus. 

0 Quad O's IQ-Link 
receives data and 
updates its L3 
cache. 

each SMP node runs its own copy of the 
OS and applications while shar ing disks 
an d communicati ons peripherals with 
o ther nodes. Since each Quad has a PCI 
interface, you can distribute peripherals 
throughout the system to red uce compe­
titi on fo r l/0 dev ices. You have a cho ice 
o f two OSes: DYNIX/ptx (Sequent's SMP­
enhanced Unix) or Windows NT. 

In a sense, NUMA-Q offers the best fea ­
tu res of SMP and MPP archi tectures. To 
software, it looks li ke an SMP system, so 
existing applications can take advantage 
of the extra processing power and larg­
er memory space without mod ificati on. 
Threaded OSes can read ily distribute tasks 
among the various processors for load bal­
ancing. Yet you get the scalable 1/0 of an 
MPP system, because each Quad has its 
own I/0 ports, and the IQ-Link minimizes 
system wide bus traffic whi le maintaining 
memory coherency. 

The Future Is Networks 
If ServerNet and NUMA-Qare any indi­
cations of th ings to co me, tomorrow's 

servers will differ greatly from conven­
ti onal desktop computers. Their archi ­
tectures will certainly be much more com­
plex. Instead ofusing justacouple of buses 
for memory and device I/0, they will re­
semble a mesh of interconnected co m­
ponents. H owever, this complexity will 
pay off with high performance that will 
be able to successfully tackle the demands 
of tomorrow's server applications. 

In addition, the servers of tomorrow 
will be more scalable and custom-tailored 
for the particular job at hand. With tech­
nologies such as ServerNet and NUMA-Q, 
you can assemble as many elements as you 
need for a particular job's processing re ­
quirements. As your needs grow, you can 
add more processi ng power or storage 
capacity. rn 
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IF you develop technology, 
you're sure to have the kinds of problems that only 
NSTL testing can help you solve. 

Solutions that will help you to lower technical support 
costs, avoid unexpected incompatibilities and unfulfilled 
expectations and achieve and/or confirm higher levels of 
graphic and audio performance. 

In other words, NSTLs independent testing 

helps you to repeal Murphy's Law. 


So, if you want to improve your market­

ing, enhance your product designs, 

sharpen your competitive edge ... and 

make sure your products do, in fact, 

live up to all your advertising claims . . . 

and all your customers' expectations 

.. . come to NSTL. 


THE LATEST METHODOLOGIES 
THE SAVVIEST ENGINEERS 

Build customer confidence. Sharpen your 

So, we can test at any stage of product develop­
ment on dozens of configurations with plug-in, 
plug-out ease. And world-class accuracy and relia­
bility. Quickly. Hassle free. 

That's because at NSTL everything is up and run­
ning. Ready to be configured to duplicate your 
environment and solve your problems. At a 
moment's notice. 

"NSTL can test our [multimedia] 
programs on very short notice and with 

quick turnaround. And they've 
uncovered problems that we didn 't 
catch after our own inhouse testing. 
Their understanding of multimedia 
technology and the end-user market 
have helped us deliver stronger bug­
free programs." David Harmon, 
Manager of Technology and 
Development Support, Dis­
covery Channel Multimedia. 

Now it's your turn ... 

Our state-of-the-art multimedia testing laboratory- one 
of 18 controlled-access labs - is dedicated to testing func­
tionality, compatibility, performance, and usability across 
multiple platforms. In fact, no multimedia test suite is as 
comprehensive as ours. And our street-savvy testing en­
gineers know how to find problems you never knew you 
had ... before your customers find them. 

CUSTOMIZED TESTING WITH 

PLUG-IN, PLUG-OUT EASE 


We have Macs, all of the popular desktop PCs, multimedia 
notebooks, 2x to 8x internal and external CD-ROM drives, 
VESA and PCI video, SCSI, IDE and PCMCIA controllers, 
MPEG, and a Brobdingnagian library of CD-ROM titles. 

competitive edge. Let customers know that your 
prodttcts have passed rigorous, independent tests 
that verify their "as advertised" compatibility and 
functionality. 

CALL 1-800-220-NSTL to request 
our brochure or a preposal detailing the scope, pricing, 
and scheduling ofconfidential product testing services, 
and/or to arrange a tour of our laboratories. 

~ ~ 
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Do it right now and we'll send you 

a FREE copy of the PC Digest issue 


on multimedia notebooks. 

No risk. No obligation. 


NATIONAL SOFTWARE TESTING LABORATORIES 
A Unit of Datapro Information Services Group 

A Division of The McGraw-Hill Companies 


625 Ridge Pike, Building D, Conshohocken, Pennsylvania 19428 610-941-9600 FAX: 610-941-9952 

e-mail info @nstl. com World Wide Web http://www.nstl.com 


C irc le 1 02 on Inquiry Card. 
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• Direct Access to Advertisers 
Contact Byte advertisers DIRECTLY through the 
online advertiser index! 

The BYTE Site. The World's Online Technology Authority. ~ 
A Division o(TheMcGraw-Hill Companies 



Web Building Tools 

Micro60ht and Netocape try to eaoe the pain ou developing 

and maintaining a Web oite. By Rex Baldazo 

Battle of the Web Site Builders 
etscape and Microso ft 's epic 
struggle for mind and marker 
share in rh e Inte rn e t a rena 
no w in vo lves th e too ls fo r 

creating and managing Web site content. 
On thi s la t es t fr o nr , th e weapo ns of 
cho ice a re Mi crosoft's FronrPage and 
Netscape's Li ve Wire. 

Both packages he lp yo u deal with the 
everyday chores of creating useful Web 
content and keeping it up to date. Both 
provide H ypertex t Markup Lan guage 
(HTML) auth oring tools, check for bro­
ken links, and offer wizard-style fun c ­
tions to help create a complete Web site. 
Both can also create interacti ve conrent­
FronrPage with its Web Bot add-o ns and 
Li veWire through its JavaScript suppo rt. 
But the two prod ucts a re ta rgeted at di f­
ferent use rs and attack site co nstructi on 
quite differentl y. 

As Microsoft tightens integration with 
th e res t of the Office suite, its FrontPage 
loo ks attractive for people w ho want to 
use a Web server to store and distribute 
corporate documents on an inrranet. But 
it is clea rl y not intended to handl e a la rge 
and complex site. (It was unabl e to import 
the comp lete BYTE Site.) Live Wire can 
handl e any si te, but the re's a trade-off: 
Li veWire is substanti a ll y mo re co mplex 
than FronrPage. 

ADVANTAGES: 
+Excellent HTML editor 

+ Great price/performance 

DISADVANTAGES: 
- Limited programmability 

- Requires server extension 

FrontPage Views 
FrontPage came originally from Vermeer, 
a company Microsoft acq uire d in its 
efforts to catch Netscape. We tested a beta 

*****Outstanding **** Very Good ***Good 

versio n of FrontPage 1.1 , the first versio n 
to co me out under the Microsoft banner. 

FronrPage in cludes the 32-b ir Person­
a l Web Se rver, bur it ca n suppo rt other 
serve rs through a meclunism ca ll ed th e 
Fro nt Page se rve r ex tensio n. An exte n­
sion for O'Reill y's WebSire ships with the 
p roduct, a nd a dditi o na l ex te ns io ns 
shou ld be ava ilab le by the rime you read 
thi s. We tested rhe defau lt Personal Web 
Se rver and its defa ult se rve r extensio n. 
The o th er major co mponents a re Fronr­
Page Editor, fo r auth oring in HTML, and 
Front Page Exp lo re r, for crea ting a Web 
site and then analyzing and maintaining 
the hype rlinks thro ughout the site. 

Fro nrPage in te racts w ith yo ur s ite 
entirely through the serve r extension and 
n eve r dea ls direct ly wit h rhe o ri g inal 
HTML fil es. You edit local copiesobrained 
from th e Web serve r, then save them via 
the Web serve r. You can manage a remote 
Web site over a network o r th e lnrerner, 
wh ich isn' t th e case with Live Wire. 

T he Exp lo re r has rwo panes. The left 
pa ne hold s a tree of th e various pages 
compri sing th e Web site (see the scree n), 
and th e ri ght pane is a graphi ca l repre­
se nta ti o n o f th e links to and from th e 
selected page. W hen you double-click on 
a page in Explo rer, it automatica ll y opens 
the FrontPage Editor. 

Th is editor has a numbe r of use ful 
fea tures . You ca n c rea te im age ma ps 
directly without needing an external tool, 
and if yo u drag another page fr o m th e 
Explorer o nto th e page you a re editing, 
the edi to r autom ati ca ll y creates a hyper­
li n k to th a t page. Th e ecli ror supports 
sta nd a rd tags such as th e creat io n o f 
book mark ancho rs within a page, as well 
as links ro rhe bookmarks. 

The new 1. 'I version of the FrontPage 
Editor has a number of improvements. It 
now supports table editing, fo r example, 
th o ug h there is no direc t supp o rt fo r 
M icrosoft ex tensions ro HTML suc h as 

**Fair *Poor 
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tabl e-ce ll background co lors. You can 
include th ese attr ibutes manuall y, but 
they a re no t di spl ayed correctly in the 
FrontPage Editor. 

Whereas adding unsupported attrib ­
utes isn't difficult, incorporating entire 
unsupporred HTML tags into your pages 
can be cumberso me. You can ' t type in 
these HTML elements manually because 
th e ed itor will format them as displayed 
tex t. Instead, you must use a mechanism 
call ed a Web Bot, which gives FrontPage 
its ab ility ro go beyond creating simple 
static HTML pages . A variety ofWeb­
Bots ship with the product. 

Using th e HTML WebBot, you can add 
in the HTML coding needed to create an 
e lement n o t supported directly by the 
FronrPage Editor. But a ll you see in the 
editor is the Web Bot, not the HTML asso­
ciated with it; for that, you must edit the 
properties for the HTML WebBot. In all , 
this is a t edi o us way to add pl a in o ld 
HTML text to a page. 

WebBots, like the server extension s, 
a re not something you can create with a 
scripting language. You have to develop 
them with a separate kir. Several Web Bors 
come w ith Fro ntPage, including a handy 
form WebBot th at ca n store the user's 
form input to a text fil e. continued 
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Comparison Web Site Bui lders 

ADVANTAGES: 

+ Powerful server scripting 

+Can manage large Web sites 

DISADVANTAGES: 

- Steep learning curve 

- Netscape servers only 

Playing with LiveWire 
We tes ted th e seco nd beta o f Li ve Wi re. 
Netscape is notori o us fo r labeling alpha 
products as beta. Live Wire did not disabuse 
us of this notion. We encountered numer­
ous crashes and inconsistent performance 
from several Live Wire components. 

LiveWire has these main co mponents: 
SiteM anager, roughly the equiva lent o f 
FrontPage Explorer; N avigator Gold 2.0, 
th e HTML-authoring version of the N av­
igator 2. 0 browser; and the LiveWi re com­
pil er and server extension. T his co mpo­
nent compiles server-side JavaScr ipt and 
run s it o n a N et sca pe We b se rv e r. It 

TECHNOLOGY * * * * * 
IMPLEMENTATION * * * * 

includes the AppManager to let you insta ll 
and co ntrol the JavaScript applicati o ns. 

Unlike FrontPage, LiveWire has to map 
the fil e system o f the Web site it is manag­
in g . Re mo te administ ra ti o n o f a site is 
still poss ibl e, but it isn ' t as easy as with 
FrontPage and entails the security risk o f 
advertising the server 's file system. 

Like FrontPage Explorer, SiteM anager 
has a two -pane interface, but it uses its 
panes differently. The left pane is essentially 
a fil e manager. If you already have a Web 
site, you have to bring it under manage­
ment. SiteM anager will then display those 
directories with a little red triangle to dif­
ferenti ate from no rmal directo ri es . Of 
course, if you create a site using SiteM an­
ager it is automatically under management. 
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Features Compared 

MICROSOFT NETSCAPE 
FRONTPAGE LIVEWIRE 

Web server support: 
Webserver included ii 
Servers supported: WebSite, NCSA, Netscape 1.2 

CERN,Apache, and later 
llS, Netscape 

Editing features: 
Edit apage directly ii 
from Webserver 

Create image maps ii 
Create/edit tables ii 
Edit Microsoft 
extensions 

Edit Netscape 
extensions 

Supports some 
Netscape extensions. 

Interactive features: 
Database connectivity 
User scripting 

Site management: 
Li nk checking ii 
Graphical link display ii 
Site templates ii 
Import existing site i1 2 

Migrate a site il 3 

1 Lacks LiveWire Pro's integ rated database. 
2 Unable to handle a large site (i.e., the BYTE Site). 

ii' 
ii 

ii 

ii 
ii 
i1 • 

3 Front Page Server Extension must be run ning on both the 
source and the destination Web seivers. 

4 

~~~ ~ifh:~~us~\~~od'is~j~~i~~~. directory as long as it is on 

il= yes 

er-s id e J avaScript a lso has access to the 
server 's fil e system. A program called App­
Manager lets yo u install , start, and stop 
se rv er-based JavaScripts. AppMa nager 
fronts th rough a Web browser interfa ce. 

Thi s proliferati on of browse r-fronted 
applicati o ns is Live Wi re's Achilles' heel. 
You ca n easily encl up with a hal f-dozen 
instances o f Navigator running at once­
o ne to edit the HTML, another runn ing 
Ap pMa nage r, a no th e r vi ewin g th e 
JavaScript being tested, another running 
the Trace utility that lets you debug your 
J avaScr ipt , a n o th er o pe ne d t o t h e 
Li ve Wire docum entati o n , and ano th er 
po inted a t th e JavaScript docume nta­
tion. And we were also running the Fas t­
Track server on the same machine. 

Microsoft's FrontPage is th e best route 
fo r less-compl ex Web sites, especiall y if 
yo u use Microso ft Office . It 's also best 
for remote management of a site. LiveWire 
is adept at creating richer, more interac­
tive content, particularly when you take 
advantage of server-side JavaScript and use 
it with database-enabled Live Wire Pro. But 
onl y if you' re adept at using it. III 

Rex Ba ldazo is a BYTE technica l editor. You 
can reach him at rbaldazo@bix.com. 

The Web site you' re managing can also 
have a separate deployment directory. This 
a ll ows you to develop and test your site 
in o ne directory, then deploy it in anoth­
er directory. SiteM anager auto matica ll y 
handl es link manage ment wh en deploy­
ing to another managed di rectory. 

SiteM anager's right pane is the proper­
ty pane, which shows attributes related to 
the object currently selected in the left pane. 
For example, if you select an HTML file in 
one of your managed di rectories, the prop­
erty pane disp lays th e links to and fro m 
the page, as well as additional site proper­
ties. Both panes are tabbed windows, so you 
can easily view a rich variety of in formation 
with minimal mouse clicks. 

As an HTML authoring tool, Navigator 
Gold 2.0 is a disappointment. We use Nav­
igator 2.0 every day, and Gold 2.0 fee ls li ke 
a fa irly natural extension o f the browser. 
Even so, it compares poorly to Front Page 
Edito r. There is no support fo r tabl e edit­
ing, fo r example. You can import a file with 
a table and edit the contents o f individual 
ce lls, but Navigator Gold will not disp lay 
the table in edit mode-it unrolls the tabl e 
and displ ays it as a series of paragraphs. 
There is also no built-in image map edi to r, 
nor is there direct support for creating and 
manipulating either fra mes or JavaScrip t 
(Li ve Wire's greatest feature). 

O nl y di sta ntl y re la ted to J ava, 
J avaSc ri pt is Netsca pe's sc riptin g lan ­
guage . Now, w ith th e Live Wire serve r 
extensio n, it's available o n th e se rver as 
well. J avaScri p t res ides directly in side 
HTML pages, between the <se rv e r> and 
<I se rv er> tags. You can also use the back­
tick (') character if you need to insert short 
JavaScript statements inside oth er HTML 
tags. The LiveWire package comes with a 
co mpiler that precompiles the JavaScript 
in to run-time . web fil es. 

The server extension creates a variety 
of objects as clients hit the server with their 
requ ests, and your server-side JavaScript 
has compl ete access to these obj ects. Serv-

PRODUCT INFORMATION 

FrontPage $149 (introductory) 

Microsoft 

Redmond, WA 

(206) 882- 8080 

www.microsoft.com/frontpage 

Circle 1088 on Inquiry Card. 


LiveWire $295 

Netscape Communications 

Mountain View, CA 

(415) 937-2555 
www.netscape.com/ 

Circle 1089 on Inquiry Card. 
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C++ Compiler 

Borland '6 new C ++ 5. o Development Suite carrie6 your 

app li cation urom inception to depl.oyment. By Rick Grehan 

Womb-to-Tomb C++ Development 

he n we last rev iewed C++ 
compi lers (see "Co mpiling 
Co nv e ni e nc e +," March 
BYTE), Borland's versio n 4.5 

was fast fading and we d ec ided to wait 
for 5.0, which was rapidl y approaching 
in the distance. We're glad we did . Bor­
land C+ + (BC++ ) 5 .0 is a major release 
with so many new attachments that we'd 
be hard-pressed to cover th em all. 

It comes in two versions. The regular 
versio n includes BC++ 5.0, t he 16-bit 
hosted ve rsion of BC++ 4.5, Visual Data­
base Tools, and Object Windows Library 
(OWL) 5.0. The large vers ion is the De­
ve lo pm ent Suite th a t we rev iewed; it 
adds CodeGuard, PVCS, ln sta ll Shie ld 
Exp ress, and Java suppo rt. 

Staying with the Trends 
G ive n th e freq uency of new compi le r 
releases, trends are easy to recognize. Any the Techno logy Focus box o n page ·160). Version control is important for large, 
organization dealing even remote! y with Inclusion of database develo pment multi programmer projects and probably 
software development is trying to fo ld tools is a trend we noticed in the last C+ + even more so for code reuse. Microsoft 
Java into its recipe. Unlike Symantec compiler roundup. BC ++ 5.0 now comes Visual C+ +'s component ga ll ery will 
(with its stand-alone Cafe), Borland sup­ with the Visual Database Too ls, a group probably acquire aspects of a version­
po rts Ja va d eve lo pm ent as a n add-on o f components (data-access Visual Basic control system (if it hasn' t al ready). The 
that's sown into th e c++ 5.0 integrated custom controls [VBXes]) that purport to Borland C+ + Development Suite now 
development environment (IDE). provi de all you need ro create a database bundles Intersolv 's PVCS version man­

In fact, working with a Java project in application without writing any code. ager and integrates it fa irl y well into the 
the IDE is identical in process ro working You deve lop con trols "visuall y" with IDE's project paradigm. You can, for ex­
with a C++ project. The IDE recognizes the dia logue editor. You popu late a dia­ ample, check an entire project into the 
a project as Java-related, makes the edi ­ logue form with contro ls and access them PVCS archives, and PVCS manages the 
tor Java-awa re w ith appropr iate sy n­ via a properties sheer, as you do in Visu- check-ins of the individual fil es. 
tax highlighting, and unleashes the Java There seems to be a movement afoot 

RATINGS
compil er at build time. in the C+ +development community to 

D ebugge r integra tion shows a few TECHNOLOGY * * * * replace file-based ed itors with browser­
seams, however. Getting at the Java de­ IMPLEMENTATION * * * * based ones. Here, Borland has work ro 
bugger req uires some nonintuitive right do. Specifically, the Borland product

PERFORMANCE * * * * 
mouse-clicks rath er than a toolbar selec­ won't let you lau nch the browser until 
tion . On the pl us side, th e debugger is al Basic. You can get at the controls pro­ you've compi led the application (and you 
visua l and multipan ed , a godse nd in grammatically via framework classes that need debug information in the applica­
comparison to rhe command-l ine Java de­ Borland provides. Most important, the tion before you can browse). Also, the Bor­
bugger that we've seen elsewhere. Bor­ controls are built atop the COM archi­ land IDE can't browse a Java program. 
land's Java AppAccelerator speeds Java tecture and support the !D i spatc h inter­ Borland has always been good about 
code execu tion by selectively co mpiling face; this means you can manipulate them keeping up with th e latest ANSI stan­
methods into native machine code (see through any OLE auromati on controller. dards. The company's inclusion of the 

The Development Suite version of BC++ 5.0 is so brimming with 

bundled products that we now understand why God made CD-ROMs. 
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Standard Template Libra ry as well as sup­
po rt for namespaces is an indicati on that 
Borland will continu e to be near the fore­
front in standards support. 

New, Not Just Improved 
A m ajor re lease , BC ++ 5.0 provid es a 
number of new features that we would not 
have predicted from past releases. Object­
Scripting is the most significant additi on 
to the !DE. Symantec's C+ + ID E already 
spo rts a scripting language, but Borl and 's 
ObjectScripting p rovides wider control 
over the development environment. 

Obj ectScripting sits ato p an o bj ect­
o riented language called cScri pt, which is 
executed by the !DE sc ript engin e. The 
script engine understands objects that cor­
respond to major components within the 
IDE. For example, the Editor object encap­
sulates properties and methods that let you 
access and modify edit buffers and o ther 
elements o f the IDE's edito r. This lets you 
automate the ID E. You can, fo r example, 
build a script that you turn loose on a sub­
directory, and that script can gather all the 
source fil es within that subdirectory into 
a proj ect for you, saving you the trouble 
of pi cking through a ll the fil es manu all y. 

The Development Suite 's CodeGuard 
error detection has capabilities that extend 
well beyond basic memory-leak detection. 
For example, it can identi fy resource erro rs 
(e.g., when your program attempts to per­
fo rm a " Pen" operation on the object o f a 
bit-map handle). CodeGuard has 16- and 
32-bit personalities; the appropriate ver­
sion comes into play depending on the rar­
get applica ti on. Fo r the most part, th e two 
have identical capabilities, although Code­
G uarcl32 adds such features as support fo r 
multi threaded applicati ons. 

In stallShi e lcl Ex press, fro m Insta ll -

Shield Corp. , is yet another bundled pack­
age. In " wizard " fa shi o n, it guid es yo u 
through the process of constructing your 
installation in interview fashion. M ost im­
po rtant-particularly if you develop fo r 
Windows 95-InstallShield can incorpo­
rate an uninstaller in your di stributi on. 

If you've worked with earlier re leases 
o f the BC+ + IDEs, you ' ll have no trouble 
here. BC++ 5.0 reta ins the same proj ect 
paradigm as before, as well as the expand­
able-tree mechanism fo r accessing project 
and environment options. BC++ 5.0 in­
cludes two compiler back ends: o ne from 
Bo rl and , the o ther fro m Inte l. T he Bo r­
land back encl yields quicker co mpilati on 
times, while the Intel back end produces 
swifter executables. 

Performance Testing 
We measured th e BC++ 5.0 co mpil e r 's 
perfo rmance with three d ifferent tests, in­
cluding th e BYTEmark benchm arks and 
the Jbenchmarks used in our last roundup. 
We a lso included a benchmark based o n 
the GNU C+ + class library. Ca lled TEST­
CPP, this benchmark exercises the libraries' 
string, rational, and integer packages. We 
ran BC++ 5.0 aga inst Mi croso ft 's Visual 
C+ + 4.0, testing under Windows 95 on a 
90-MHz Pentium Dell Dimensio n XPS90 

iljllll•W•......__ __,J_A_V_A_C_O_D_E_ 
Compiling Just in Time 
Java executables are composed ofbytecodes, which the Java virtual machine (VM) interprets 

to execute the program. Borland's Java VM execution engine incorporates AppAccelerator, 

a "just-in-time" compiler, to make Java programs run faster. 

When a method is first called, the AppAccelerator compiles the bytecode to x86 machine 

language in the background and then "hooks" the original method entry point. Consequently, 

any subsequent time the method is called, you're running native machine code rather than 

interpreting bytecodes. 

Does this do any good outside of the Borland development environment? Netscape recent­

ly announced that it's licensing AppAccelerator for inclusion in upcoming releases of its 

Navigator Web browser. Your browser might be using the Borland AppAccelerator even as you 

read this. 

Performance of Compiled Code (LO =MS Visual C++ 4.0) 
. 0.16 I 

irn0.43 
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D BYIEmarl< - Int Borland/Borland 
D BYTEmark - Int Borland/Int~ 
• BYTEmark - Int Microsoft 
D BYIEmarl< - fPll Borland/Borland 
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D JBortand/Borlaod 
D JBorland/Intel 
• !Microsoft 
D TISTCPP Borland/Borland 

Iii l!STCPP Borland/Int~ 
• l!STCPP Microsoft 

using bo th p rodu cts' 32-b it compilers. 
The fi nal sco res are an index based on 

run t imes fo r the compiled code (see the 
fi gure). With its own back encl , the Bor­
land compiler did extremely well with the 
J benchmark tes t, whil e Visual C+ + 4.0 
showed superi o rity in th e BYTEmark and 
TESTCP P benchm a rks. We suspect th at 
BC++ 5.0 does a better job o f global opti­
mization, while Visual C+ + 4.0 excels in 
loca l o ptimizatio ns. (The J appli cati o n, 
be in g a n inte rprete r, w ill flip back and 
forth between interpreting tasks and com­
puting tasts; th e BYTEmark and TESTCPP 
benchmarks consist of localized routines.) 

It took a fix from Borl and to produce 
a no ncras hin g executable with th e Intel 
back end fo r the TESTCPP benchmark. The 
fi x in vo lved upda ting the command-line 
version of the Intel compiler. We a lso need­
ed Bo rland's help to get a noncrashing J 
execu tab le w it h t he Inte l bac k end . To 
CocleG uarcl's credit, it located a number 
of memory leaks in the J code, which we 
w ill be investiga ting. 

A Decent Effort 
With this top-notch compiler, Borland will 
continue to main ta in high visi bility in the 
C++ m a rk etpl ace . Th e Deve lo pm ent 
Suire is a complete applicatio ns develop­
menr sysrem-complete in that it even aids 
in the packaging of yo ur deliverable. We 
cheer Borlancl 's inclusion of ObjectScripr­
ing and look fo rward to the ObjectScript 
add-ons. And Borl and pl anned to resolve 
the problems sur rounding the Inte l back 
end by the time yo u read this. 

On th e o ther hand, although we have 
no da ta o th e r th an o ur experience with 
ea rli er ve rsio ns, th e 5.0 IDE see ms mo re 
sluggish ove ra ll. Confident that Borland 
will iron our th e wrinkl es, we give BC++ 
5.0 two thumbs up. Ill 

Rick Grehan is a senior technical editor for BYTE 
reviews. You can reach him by -sending e-mail 
to rick_g@bix.com. 
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Multimedia Authoring Tools 

Strata '6 Media Forge 2. o give6 you de6ign tool6 and a 

tull -tl edged authoring environment. By Staniord Diehl 

Forging a New Medium 

fil]
he popularity of CD-ROMs 
and the explosive growth of 
the Web pose new challenges 
to presen tin g multim edi a 

content in accessible, compelling ways. 
Strata MediaForge, a 32-bit authoring 
tool for Windows 95, rises to the chal­
lenge. (The software formerly was avail­
able only for the Mac.) Not just another 
fancy multimedia presentation too l, 
Media Forge is a powerful development 
environment for generating interactive 
titles, games, and multimedia Web sites. 

Hammer and Anvil 
Without much trouble, non programmers 
can use MediaForge to build multimedia 
titles complete with buttons, hotspots, 
video clips, multiple scenes, and format­
ted text. Savvy designers can even proto­
type titles by assembling med ia objects in 
th e MediaForge List Editor. You build 
the titl e's basic design by dropping the Editor, you launch a tabbed Object Prop­ that trigger actions when someone clicks 
media objects onto the Stage, a wi ndow erties dialog box. Here yo u can enrich on the area. You start with a diamond­
that represents the final output screen. You the objects with colo r, bit-map images, shaped hotspot and fo ur control poinrs. 
place your objects on the Stage and arrange path-based morion, and a wide assort­ By editing th e shape wi th rh e existin g 
them as you want them to appear in the ment of special effects (e.g., wipes, fades, control points, o r by adding new control 
final title. From rhe Layout Palette, you blinds, and curtains). From the Proper­ points for finer control, you can mold a 
can specify exact width and height mea­ ties dialog you can also assign actions to hotspot into most any shape you need. 
surements for an object as well as precise a selected object by specifying what event 

The Development Forgeplacement coordinates. (such as a left mouse button cl ick) trig-
We sometimes found it confusing to For serious development, MediaForgeRATINGS 

work with layers in MediaForge. A title, combines powerful visua l tools, utilities 
TECHNOLOGY * * * * 

for example, can conrai n up to 200 lay­ for creating custom di alog boxes and 
ers. Each object placed on the Stage gets IMPLEMENTATION * * * * recording scripts, and an embedded pro­
a Z-Order, which represents the layer the gers rhe action and by selecting the action gramming language. The Data Entry tool 
objec t is o n. This la yer in g approach itse lf from a pull-down li st. Through creates forms on the Stage for accepting 
enables fine granul arity as you develop th e optio ns you pick in th e prope rty user input. The Properties dialog offers 
complex titles with multiple overlapp ing sheers, your objects become inreracrive. options for creating an input mask, spec­
objects, but there were times when we The Media Forge roo lbar lets yo u ify ing low and high validation values, and 
longed for si mple layering contro ls such draw objects on the Stage or place new naming variables for storing the input. 
as Send to Back or Bring Forward. ob jects in the List Editor. The tools let You ca n quickly create Windows­

you qu ickly customize rich text objects, style menus with the Menu Editor. From 
Private Properties load video files and select start and end the Properties dialog, you simply type in 
Each object in a project is defined by a set frames, specify tracks from a music CD, the text you want to appear on the menu 
of object properties. By double-cl icking or draw rectangles and other shapes. The and assoc iate th ese menu entries with 
on obj ects on the Stage or in the List hotspot tool creates t ransparenr shapes actions . The Menu Ed itor can generate 

MediaForge's authoring environment includes the Project 


view (1) for managing scenes and backgrounds and the Library 


Palette (2) for storing media objects you place later on the Stage (3). 
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submenus, pull-down lists, and menu pop­
ups. Un fo rtunately, a menu will not adjust 
its size to fit on the pl ayback screen, so 
you' ll need to keep that limitation in mind 
as you design menus. 

Ga me deve lopers w ill appreci ate th e 
Forge 's sprite tools. Sprites are animated 
images that fo ll ow a predefin ed path o r 
respond to di rectional input by the use r. 
Sp rites a re challenging because they usu­
ally requi re multiple image frames to make 
the character 's appearance match its direc­
tion of movement. 

In addition to having a Sprite Impo rt 
Wizard, M ediaForge supports sprite con­
fi guratio n th ro ugh a properties dia log. 
The dialog graphically displays eight di rec­
ti o na l m ovem ents. Yo u can se lect each 
direction and associate a series of sprite 

frames to it. When the rendered sprite 
moves in a particular direction, the frames 
fo r that direction are activated. You can 
also designate a frame to display when no 
di rect io n is chose n aft e r a sp ecifi ed 
amount of time. 

Beyond the Media Basics 
For more stringe nt development needs, 
you can access the Forge's scripting lan­
guage, M edi aBasic, to process variables 
and strings, call sub routines and external 
scripts, and contro l the M ediaForge envi­
ronm ent programmatically. The M edia­
Basic Script Record er t racks the actions 
and events you perform while working 
w ith o th er W ind ows applicati o ns. The 
record e r th e n co n ve rts th e reco rd ed 
acti ons and events in to MediaBasic code. 

WIN 95 GRAPHICS 

Quenching a Thirst for Sprites 
With Windows 3.1, the Graphical Device Interface (GDI) could not produce smooth, interac­
tive sprites. You built images in the GDI and blted ("blitted") them from conventional mem­
ory to display memory, but this process could not support complex sprites. Enter DirectDraw, 
the graphical architecture of Windows 95 that lets developers bypass the GDI and access video 
hardware through a hardware abstraction layer (HAL). You first create a DirectDraw object 
for your application (using the DirectDrawCreate API) and then configure a primary and sec­
ondary surface of video memory with the CreateSurface method. You also need to build your 
palette with the CreatePalette call, but since DirectDraw can, in effect, take over the Win­
dows environment, you don't have to share the 256 palette colors with other applications. 
You apply the full palette to the primary video surface and forget about it. 

Developers must create a series of 
bit-mapped sprites to match the 
different poses of a character. To 
create a sprite, you reserve the 
video surface for it, specify the 
palette entry that represents your 
transparent color, then fill in the 
bits to draw your character. 
DirectDraw performs warp-speed 

bits by working entirely in video 
memory. While your program is dis­
playing one frame of graphics, the 
next frame is being rendered on the 
secondary surface. The secondary 
surface is then flipped onto the pri­
mary surface. The bits are occur­
ring from video RAM to video RAM, 
bypassing the CPU and conven­
tional memory. For even faster per­
formance you can use the BltFast 
method, but you give up some fea­
tures such as automatic clipping. 
Your sprites will now run and jump 
and mutilate legions of mutant 
space demons. Ah, sweet justice. 

' 
DirectDraw speeds bits by working in video 

memory. After an image is rendered in the 

secondary DirectDraw surface, it is "flipped" 

onto the primary surface and onto the screen. 

162 BYTE JUL Y 1996 

You can then incorporate these generated 
scripts into your applicatio n to control 
extern al progra ms o r the Windows 95 
interface. The M ediaBasic Dialog Editor 
lets you generate custom dialog boxes for 
yo ur scripts . Yo u ca n visu a ll y design 
dialogs and specify push buttons, check­
boxes, list boxes, combo boxes, tex t, and 
drop-downs. You can even capture a dia­
log box from an external application and 
edit it fo r your needs. 

A DLL proper ti es box le ts yo u call 
procedures from DLLs. A drop-down list 
displays all the procedures available in the 
specifi ed DLL and, from a second drop­
down, you set para meters . M ediaForge 
also supports OLE Custom Controls. You 
can create your own OLE control objects 
or incorporate third-party controls into 
your applications. 

Th e p rogra m 's 32-bit engine t akes 
adva ntage o f Windows 95's p reemptive 
threading and the new memory m odel. 
When a script is launched, it automatical­
ly spawns its own th read. Other scripts and 
their associated objects can run simulta­
neously in multiple th reads. You can con­
trol threads with commands such as H alt 
T his Script's T hread. 

So m e OLE Cont ro ls m ay n o t wo rk 
properly because ofM ediaForge's sophis­
ticated use of threads. Many current OLE 
contro ls d o no t contain th e th reading 
model info rmati on required to properly 
handle multi threadi ng. The documenta­
tion explains how to update the contro l's 
CLSID in for mati o n w ith th e Window's 
registry edi tor. You then include a REG fil e 
fo r each custom control that you ship with 
your application. 

Stra ta plans to ship a Web player for 
M ediaForge scripts, much like the Shock­
wave player fo r scripts created in M acro­
media Di recto r. It is a key architectural 
component in today's market, but it was 
not ready during our testing period. 

M ediaForge taps the rich multimedia 
capabilities and 32-bit architecture ofWin­
dows 95 . Sometimes the sheer complexi­
ty and flexibility can be intimidating, but 
Stra ta has d o ne a comm end able jo b of 
striking a balance between power and ease 
of use. MediaForge is a fo rmidable author­
ing tool for the new-media generation. Ii) 

Formerly BYTE's director of product reviews, 

Stanford Diehl now works as a systems engineer 

for the Custom Print division ofNew England 

Business Service (Peterborough, N H) . You can 

reach him at sdiehl@bix.com. 

mailto:sdiehl@bix.com


Jerry Pourne\le 

os t computer users don't 
write their own programs. 
Usually, that makes sense .•••I Like books, computer pro­

grams are written by professionals, and 
most readers don' t write their own nov­
els. On the other hand, there are many 
more things we'd like our computers to 
do, if only we knew how to teach them. 
I've always said the real computer revo­
lution will come when programming is 
like writing: while most people don't 
write novels, just about everyone can use 
a ballpoint pen to write a letter or keep a 
diary. We no longer depend on a literate 
elite to read and write our letters, and we 
shouldn't have to depend on an elite of 
programmers to make our computers do 
ordinary tasks specific to our needs. 

That was a lot more obvious when I 
began this column. In those days, nearly 

Comments on Code 


It's a guru-friendly but user-hostile lan­
guage that's difficult to learn . Unlike Pas­
ca l or BASIC, it requires near mastery 
before you can write useful programs. I 
think it went like this. In those days, our 
hardware wasn'tvery good. While C pro­
duced programs that were bu lky com­
pared to what you could do in assembly 
language, they were smaller and faster 
than Pascal and compi led BASIC pro­
grams, and enormously faster than inter­
preted languages. 

Moreover, C code was portable, mean­
ing that there were compilers for differ­
ent CPU chips, so with luck yo u co uld 
compi le programs to run on different 
hardware . That was very important 
before IBM set compatibility standards 
and ended much of the fragmentation in 
the non-Apple world. Today, all but a tiny 
fraction of the computer world is made 

I think C i6 a di6a6ter. It wilt compile almo6t anything, 

including complete non6en6e. 

everyone interested in computers did a 
little programming, and much of this col­
umn was devoted to languages. It was a 
big deal when Turbo Pascal hit the mar­
ket. When Philippe Kahn's Borland Inter­
national brought out Turbo Basic, it 
shook Microsoft to the core. After years 
of neglect, they rapidly produced two 
major revisions to Microsoft Basic, and 
they haven't slowed much since. 

In those days, computer literacy in­
cluded at least an elementary under­
standing of programming, generally Pas­
cal. The computer world wasn't divided 
into users and programmers; most of us 
were a little of each. 

Then along came C. 
I'm not sure why C took over so fast. 

up of two unequal parts, Intel / PC and 
Mac, and portability isn't so much of an 
issue. Almost all languages are portable 
within the two major communities, and 
neither C nor anything else is especiall y 
portable between them. 

Meanwhile, our hardware has gotten 
a lot better, so that, for many applications, 
code size and program speed are n't as 
important as they used to be. Nowadays, 
we don't really need the special capabil­
ities of C, but you'd never guess that. 
Today, being a "programmer" generally 
means the ability to use C and C ++. 

I think C is a disaster. It will compile 
almost anything, including comp lete 
nonsense, meaning that programmers 
must simulate the compiler in their heads 

Once nearly everyone did 

a little programming-then 

along came C 

and often don't catch mistakes until the 
program is nearly done. Forget that, 
though. The real problem with C and its 
derivatives is that using it is nearly a full­
time job. With BASIC or Pascal, you can 
write some code, lay it as ide for a while, 
and pick up where you left off without 
much lost time. With C and its deriva­
tives, it takes more time th an I have to 
understand what has been written, so 
there's rarely any time to add new code. 

C is also painful to debug, because the 
compiler doesn't help you much. With 
Pascal, and to a lesser extent with BASIC, 
the tough job is getting a program to run 
at all; assuming you used a reaso nably 
logical design, if you get it to run at all, it 
more or less does what you intended. Not 
so with C. lt will run nearly anything; the 
problem is figuring out why it's doing 
something nobody would want a com­
puter to do. 

One of Pournelle's laws states that 
hardware solutions are generally better 
than software. The good news is that our 
hardware is now good enough that pro­
grams written in high-level languages will 
run fast enough despite the inefficiency. 
You don't need C to write useful pro­
grams. Sure, the latest real-time graphic 
actions for a space simulator may take 
professional skil ls; but languages like 
BASIC and Pascal are good enough to do 
some pretty amazing things, and with 
game design add-ons, Visual Basic (or VB) 
can produce quite professional games 
running at arcade speeds. 

It amazes me how quickly you can pro­
duce complex working programs in 
BASIC, and with VB 4, you can give them 
a professional look. VB knows about Win­
dows and toolbars and menus and that 
sort of thing. One of the big advantages 
of the Mac is that most programs work 
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A Message 

to Our 


Subscribers 


From time to time we make 
the BYTE subscriber list 
available to other companies 
whose products or services 
would be of interest to our 
readers. We take great care 
to screen these companies, 
choosing only those who are 
reputable. 

Furthermore, subscriber 
names are made available for 
direct mail purposes only; 
telemarketing calls are strict­
ly prohibited. 

Many BYTE subscribers 
appreciate this carefully 
managed program, and look 
forward to receiving informa­
tion of interest to them via 
the mail. While we bel ieve 
this information is of benefit 
to our subscribers, we firmly 
respect the wishes of any 
subscriber who does not 
want to receive promotional 
literature. Should you wish to 
restrict the use of your name, 
please send your request 
(including your magazine 
mailing label, name, address, 
and subscription account 
number) to: 

BYTE Magazine 
Subscriber Services 
PO Box 555 
Hightstown, NJ 08520 

~ 
A Division of The McGraw-Hill Companies 
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the same way, so that once you've learned 
the Mac conventions, you can sit down 
and do productive work with re latively 
unfamiliar software. VB lets you do much 
the same thing for Windows programs. I 
can say this with some authoriry because 
I've been doing some programming for 
both platforms. 

A long time ago, I inherited an un fi n­
ished BASIC version of Roberta's whole­
phonics reading program. I used Quick­
Bas ic to ge t a primitive DOS editio n 
completed and out the door. A couple of 
years ago, she worked with another pro­
grammer to bring out a Mac version. T he 
fi rst DOS and Mac ve rsions req uire an 
instructor, not necessarily a teacher, but 
someone to read what 's on the screen. 
Both the PC and Mac versions work well , 
and they've been used to teach thousands 
of people of all ages to read English. 

Alas, the DOS version was written to use 
anc ient CGA grap hi cs and t hu s looks 
clunky and out of date. I tru thfully don' t 
know of a better system for teaching read­
ing, but for marketing purposes, the DOS 

version needs updating to a Windows ver­
sion with better graphics. T he Mac ver­
sion is a bit more modern, but it too could 
use a face-I ift. 

Cosmetic improvements wo uld help 
sales, and one of my goals is to use VB to 
make a pre tty Windows version. Before 
we got to that, Roberta started a much 
more ambitious project : to create a stand­
alone version that would teach people to 
read English without an instructor. 

A couple of years ago, that would have 

the Mac OS and accessed with Allegiant 
Technologies' SuperCard, so that's what 
they chose. It took longer than she thought 
it would-programming always does­
and before it was finished, she lost her pro­
grammer. T hat's where I came in. 

W hat I inhe ri te d was a nearly co m­
plete but buggy SuperCard program that 
would take Roberta's scripts and present 
the lesson to the student. The basic pro­
gram concept worked, but Roberta did a 
lot of experimenting, making improve­
ments in the scripts and discovering that 
you can get dramatically different results 
depending on which voice you use to read 
the lesso ns. Some of her improvements 
didn't run in the code we had. She was anx­
ious to get the program fini shed and out 
the door. I told her I'd look at it. 

It turned out to be several thousand lines 
of uncommented SuperCard script. 

Some yea rs ago, Larry Niven and I 
wrote Inferno, an homage modernizing 
the great medi eval work by Dante Ali­
ghieri . If we ever do a revision, I guaran­
tee that I' ll have an especially gruesome 
place in hell for programmers who write 
uncommented code. On the other hand, 
while we're unli kely to do an update of 
Dante's Paradiso, if we do, I' ll give a spe­
cial place to Allegiant Technologies. The 
excellent debugging features ofSuperCard 
let me walk through the program com­
menting as I we nt, and in two wee ks, I 
understood it well enough to go in and 
fi x the bugs . We visited Allegiant Tech­
nologies in San Diego, and their people 
showed us some tricks for making things 

I guarantee that I'LL have an e<Speciatly grue<Some place in hett 

i or programmer6 who write uncommented code. 

been fl at-out impossible on a PC. There 
wasn't good enough text-to-speech capa­
bility. In theory, we could have recorded 
each lesson as digital sound, but that would 
have taken at least one floppy disk for each 
lesson-and there are 70 lessons. Digi tal­
sound files are big. It could be done on a 
CD -ROM, but we don't have the resources 
for building that. 

The Mac was a different story. Apple is 
big in education, and the Mac world has 
always had superior sound capability. It 
only remained to choose a language and 
find a programmer. I was in the middle of 
a novel, so Roberta did that herself. The 
original notion was to do it in C + + ; but 
just then Ap ple brought out a text-to­
speech capabili ty that can be installed in 

run faster with less memory. We particu­
larly want to thank Richard H arper, their 
di rector of content development. 

Su perCard is an odd language. For 
example, the only variable rypes are local 
(available in only one module of the pro­
gram) and global. Otherwise, a variable 
can be a real number, an integer, a text 
string, a list, or an array. Indeed, the same 
variable can be each of those in turn if 
you're foo lish enough to do that. Super­
Card employs a lot of natural language. 
Suppose we have a variable named Stu­
dentText, consisting of a list of words sep­
arated by spaces. 'Get Item 3 of Student­
Text and Put it and "," after NewText' will 
ge t the th ird word fr om the fir st lis t , 
append it to the second, and put a comma 
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and a space after the word. You can then 
treat the first list as one big string, and if 
you change th e delimiter to "," yo u can 
treat the second list as a list with items sep­
ara ted by commas. 

This cavali er treatm ent of da ta struc­
tures is likely to drive professional pro­
grammers up a wall. On th e other hand , 
it was possibl e for me to dec iphe r page 
after page of uncommented code, insert 
diagnostic variables to help fi gure out what 
was going on, and write a hundred lines of 
SuperCard to fi x the various bugs. I could 
never have done that with a C program, 
and I probably couldn't have done it with 
an uncommented BASIC program. 

In other words, while SuperCard isn' t 
truly self-documenting- you really should 
make co mm ents as yo u go-it 's a lot 
closer to that idea l than anything else I've 
see n so far. The result is an extrem ely 
useful tool for nonprogrammer·s who want 
to make their Mac do something interest­
ing. You can work at your own pace and 
not spend all your time trying to remem­
ber what you did last . Teachers will find it 
valuable. 

Like its predecessor, H yperCard, Super­
Card is easy to lea rn ; th ere's an excellent 
tuto ri al. Apple 's HyperCard was a tru e 
breakthrou gh, an eas ily lea rn ed way to 
write Apple applications. Alas, Apple did 
not follow through, and SuperCard has 
pretty well displ aced it as the language of 
choice for complex programs. Either one 
can get you started programming, th ough. 
The real limit is being afraid to start. Super­
Card and the Mac are hands down the eas­
iest way for no n programmers to write 
interesting programs. 

There's nothing really co mparable to 
SuperCard fo r PCs. VB comes closest, but 
it is a truly structured language, with real 
type checking: you can'tarbitrarily use the 
same variable as a string, an array, and a 
number. The sy ntax is more "computer­
like" than SuperCard, and writing VB pro­
grams is more like " rea l programming," 
particularly if you give so me thought to 
data structures. 

As Professor Niklaus Wirth of ETH­
the Swiss equivalent of MIT-sa id long 
ago, data structures plus algorithms equals 
progra ms. Wirth wrote Pascal largely to 
demonstrate th at; Pasca l was designed 
more as a teaching aid than a p ractical lan­
guage. Modula-2 and Oberon were the 
languages that Wirth intended for practi ­
cal use . Either, in my judgment, would 
have been preferable to C-by a lot-but 
th ey didn ' t catch on, either for profes ­

sional programmers or for the rest of us. 
Instead, partly because Bill Gates got his 

start by writing Altair BASIC for the first 
microcomputer, in the U.S., BASIC became 
the language ofchoice outside professional 
programming circles. QuickBasic, and its 
successor VB, incorpo rate most of the best 
features of Pascal and Modula-2. VB has 
the viral abili ty to hide subroutine variables 
from th e res t of the program (SuperCa rd 
also has that fea ture) . Because it's tail ored 
for and rakes advantage of th e Windows 
environment, you can build complicated 
screens and intricate co ntrol structures 
(e.g., menus, buttons, messages, and live 

areas on graphic screens) without writing 
any code at all; and given the new hard­
ware, you can write astonishingly power­
ful programs that run quite well. 

Moreover, there are a great number of 
third-party tools and add-ons, with more 
coming all the time . You can get tools for 
graphing, scientific calculations, and com­
munications. You can add a database or a 
word processor to your application-even 
speech recognition. Once you know how 
to use VB, it's relatively simple to add these 
capabilities. Alas, I still haven ' t found a 
text-to-speech VB add-on that comes close 
to what th e Mac can do. continued 

put to the challenge tiy the World's most 
grueling and demanding work environments; 
from ic~ the sub-zero climates of 
Anta lea to rtg nuclear reactor power 
plants orldwfd aiding corporate America's 
large field sales and field service' fleets. Our 
attention to detail, MIL-SPEC rugged design and 
usability makes the FieldWo~ computer line 
the logical choice in mission crltrcal applications 
as well as your own specialized application. 
FieldWorks has met the challenge of today's 
most severe working environments. 
133 MHz Pentium... 
ISA/PCI Slots... 
CD·ROM.uPCMCIA:: ... 
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I spent the day doing some serious 
archiving. Over the years, I have had over 
a hundred computers. While I have used 
some formal backup systems, my real 
archive system is just to copy everything 
from the old machine to the new, network 
the old, and copy stuff back and forth; 
what might be called the maximum redun­
dancy system. It's also a system of maxi­
mum confusion, since I don ' t really have 
any record of what's where. 

It works so long as I keep adding disk 
space, but recently I found I was running 
out ofspace on Pentafluge, the Pentium 60 

I do most of my work on, despite its 1 GB. 
The remedy for this is obvious: I can take 
many DOS programs like Q&A Write that 
don 't need to access the disk after loading 
and put them onto a networked machine, 
like Little Cheetah, the ancient Cheetah 
25-MHz 38 6/387 that has been running 
since 1988 and is being used as an archive 
server. That will free up lots of local space. 
I use Q&A Write all the time, so it loads 
once on start-up and never gets closed. 

I've got a whole bunch of other pro­
grams I seldom use but don 't want to get 
rid of, and they can all go onto a networked 
machine . The only problem was that the 
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networked machines were all full. There 
are multiple copies of nearly everything l 
ever wrote and every game I ever played. 
Today, I finally decided to do something 
about it. 

I have an embarrassment of tools for 
archiving. There's the HP Colorado Mem­
ory Systems Tl000 tape drive that uses Tra­
van 400-MB cartridges. There's the Data­
sonix Pereos tape drive that puts a gigabyte 
onto a cassette about the size of a postage 
stamp, and, no, I'm not kidding. Itworks, 
too. There's the Iomega Zip/ZlOOP drive. 
Those all work off the parallel port and are 
a lead-pipe cinch to install and use. 

There's the Fujitsu DynaMO 230 mag­
neto-optical (MO) drive. Finally, there's 
the Maxoptix T3-1300 optical drive. Those 
are both SCSI and thus slightly harder to 
install, but they're faster. In the end, I used 
the T3-1300 because it holds half a giga­
byte per side, the medium is very stable and 
archives will last a long time, and the sys­
tem has been installed for some time. 

IfI hadn't had theT3-1300, I'd have used 
the Zip/ ZlOOP. It's not as fast as a SCSI 
drive, but even with automatic installation 

My real archive .sy.stem i.s what 

might be called the maximum 

redundancy .sy6tem. 

and not using the accelerator software that 
comes with the drive, it does a couple of 
megabytes a minute, and with Windows 
95, it runs nicely in the background while 
I'm working on something else . 

Iomega did the Zip/ ZlOOP right. It ' s 
inexpensive for both the drive and the 
medium; itworkswithalmostany PC (not 
the Mac, alas). It installs simply and almost 
automatically; just connect to the parallel 
port, turn on the system, and run the soft­
ware. It's well behaved, choosing the next­
available drive letter rather than trying to 
replace an existing drive. Because it installs 
so simply, it's one of the best sneakernets 
imaginable, and because the medium is 
inexpensive, it's good for archives. 

Those who need serious archiving capa­
bilities are better off with the Maxoptix 
T3-1300. If you want something that is 
neat, and works as well as any tape system, 
the Datasonix Pereos is guaranteed to be 
a conversation starter. If you just want a 
low-cost, medium-performance backup­
and-archive system, you should get an 
Iomega Zip/ ZlOOP. You won't regret 

http:sa!es:aktl.co.uk
http:E�mall:salesChas;l.com
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having one even if you have other stuff. It's 
highly recommended. 

The CD-ROM of the month is Digital 
Humans. Imagine taking sections through 
a human body (two, actually, one of each 
sex), starting at the feet and going all the 
way to the head; phorographing each 
section; and adding labels and comments. 
That's part ofwhat's on this Windows CD­
ROM. There's a lot more, including 3-D 
models and the tools to manipulate them. 
This is the best anatomy tool short of dis­
secting a corpse that I know of. Fair warn­
ing: they really did section human corpses. 
This isn 't for the squeamish. 

Meanwhile, the American Medical Asso­
ciation Family Medical Guide (Random 
House) has long been a standard home 
health reference book. It's now available 
on a CD-ROM from DK Multimedia. It's 
not fancy, mostly a book on a disc, but it's 
solid information in an easy-to-use format. 
The same company puts out other CD­
ROMs, including Eyewitness Virtual 
Museum: Bird and Eyewitness Virtual 
Museum: Cat. These claim to be the ulti­
mate multimedia guides to their subjects. 
That may be a bit overstated. 

They really did .section human 

corp6e6 tor Digital Human.s. Thi.s 

i.sn 't tor the .squeami.sh. 

There isn't much multimedia to th em. 
You walk through a museum and see the 
exhibits, such as a fresco of St. Francis 
preaching to the birds. The pictures are 
nice, but there 's not much about any par­
ticular species. If you're really interested 
in birds, you'll do a lot better with a book. 
On the other hand, they can make a CD ­
ROM a lot cheaper than they can print a 
book, a CD-ROM takes up less room, and 
the indexing might be better than a book, 
although that's not true here . 

This is the kind of product we saw a lot 
of in the early days of CD-ROM. I'd advise 
you to look at them before yo u buy them. 

The Diamond SupraSonic 288V +com­
bines a highly reliable 28.8-Kbps V.34 fax 
modem with a headset that lets you use it 
as a telephone instrument. It understands 
caller ID. It comes with a conditioned high­
speed RS-232 cable. It uses flash ROM, so 
updates can be downloaded. It can be used 
to implement vo ice mail and fax on 
demand. Like the old Supra modems, it 
uses an LCD rather than flashing lights. 

continued 

AnthroCartS! 


AnthroCarts are so flexible . You 
have dozens of shapes and sizes 
to choose, plus over 50 accessories 
to configure your cart exactly 

the way you want. 

And they have a Lifetime Warranty! 
Made of steel and high density particle 
board, these AnthroCarts are as tough as nails. 

·-' · • : See them all in our catalog, then call 

·~--~:'. .-~ :::. · us direct to order. We'll ship to 

~ you the very next business day! .... 
 •I • 

Call for your 
free catalog: 

800-325-3841 
6:00 AM to 6:00 PM PST, M-F 

Anthro Corporation® 
Tuchnology Furniture® 
10450 SW Manhasset Dr.IC\@ Tualatin, OR 97062 
Fax: 800-325-0045 

ANT~O http :// www.anthro.com 

Since 1984. Prices from $299. For a lower cost line for the home, 
ask for our SOHO catalog. GSA contract. Available for OEM applications. 

A nthro, AnthroCart and Technology Furniture are registered trademarks ofAnthro. 

http:www.anthro.com
http:squeami.sh


IPoucnelle 

I've been testing it with my horribly 
noisy lines, and so far the SupraSonic 
288V+ is performing as well as my U.S. 
Robotics Courier. I haven't yet taken it to 
the Hotel Bellevue in Washington D.C., a 
place with I think the noisiest phone lines 

advanced client-side SOK on 
the market: c-tree® Plus at 
$895. 
• Complete "C" Source code 
• ROYALTY FREE (Client Side) 
• Multiple supported protocols 
• Fast, portable, reliable 
• Powerful features like 

transaction processing 
• Win95, NT, and 

Windows 3.1 ready 

ADD a strong, multi­
platform, industrial-strength 
Server that supports. 
• File mirroring 
• Heterogeneous networking 
• Automatic disaster recovery 
• Multi-threaded design 
• Best price/performance 

available: from $445- $3745 

RESULT? A solid, 
economical, easily 
deployable product that fits 
your needs. 
• Portable 
• Scalable 
• Exceptional Performance 
• Flexible 
• Easy Server distribution 
• Convenient OEM terms 

Heterogeneous TCP/IP Network 

You can't find a better client SOK with these features! 

Over sixteen years of proven reliability and performance. 


No one else supports over 30 platforms in this price range! 


c-tree Plus® 
• Complete C Source 
• Single/Multi User 
• Client/Server (optional) 
• Full ISAM functionality 
• No Royalties 
• Transaction Processing 
• Fixed/ Variable Length Records 
• High Speed Data/Index Caching 
• Batch Operations 
• File Mirroring 
• Multiple Contexts 
• Unsurpassed Portability 

FairCom Server® 
• Client/Server Model 
• Transaction Processing 
• Requires <2 MB RAM 
• Online Backup 
• Disaster Recovery 
• Rollback - Forward 
• Anti-Deadlock Resolution 
• Client-side "C" Source 
• Multi-threading 
• Heterogeneous networking 
• File Mirroring 
• OEM/Source Available 

FOR YOUR NEXT PROJECT CALL FAIRCOM: YOU 

CAN'T FIND A BETIER HETEROGENEOUS 


CLIENT/SERVER SOLUTION! 

Also inquire about these FairCom products: 

d-tree™ r-tree© ODBC Driver 

FAIRCOM® 

CORPORATION 
WWWeb Address: http://www.faircom.com/ 
800-234-8180 

in the country, so I can't say it works as well 
as the Courier in all cases; but I'm 
impressed. I've always thought Diamond 
Multimedia Systems' Supra division built 
the most cost-effective modems around; 
the Diamond SupraSonic 28 8V + is no 
exception. Recommended. 

Because I seldom write about stuff I 
haven't used a lot, I don' t often have to 
apologize for a recommendation, but two 
of my recent game recommendations were 
premature. The reasons are instructive. 

The two games are MicroProse Soft­
ware's This Means War and Mindscape's 
Warhammer: Shadow of the Horned 
Rat. Both are the kind of game I like, tac­
tical-strategic rather than arcade, with a 
story line and characterizations. Both can 
be a lot of fun to play. And both were pro­
grammed by people who clearly hate game 
players. 

This Means War has two flaws: the 
game crashes often under Windows 95, 
something I can live with, and there's a ran­
dom event called sabotage, which you 
can't turn off and can cost you the entire 
scenario in a second if what it randomly 
destroys is a crucial unit. When that hap­
pens, there's nothing for it but to dump 
the program and start from a saved posi­
tion, and I've had that happen a dozen 
times in one scenario. I played to the end 
of the game despite all this. 

Warhammer: Shadow of the Horned 
Rat is even worse. The user interface seems 
all right in early scenarios when you have 
few units, but after a while, you must 
control more than a dozen units. You move 
cavalry and infantry, target archers, des­
ignate spells for wizards-all in a " real 
time" that fights a full day's battle in 10 
minutes, and this on a P-60; on the Gate­
way 2000 P5-133XL, it's far worse. Some 
units can get all the way across the board 
in under a minute. You can't slow the game 
down, and if you pause the game, you can't 
issue orders to your units. The result more 
resembles Whack-A-Mole than medieval 
fantasy war. 

There are also some scenarios made 
hideously difficult because, for no dis­
cernible reason, your best troops run away 
rather than fight certain monsters. More­
over, if you go in with a disk editor and 

Circle 106 on Inquiry Card. 

http:http://www.faircom.com


The Definitive Referenee Source! 
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FIND 
.... 

Order Now! 
To/I-free national numbers: 
Belgium 080071635 
Germany 0130826112 
U.K. 0800973017 
Italy 167876155 
France 05916088 
Netherlands 05916088 
Switzerland 1557257 
Denmark 80017728 
Sweden 020791136 
Spain 900933539 

Other 
International 091-752792 
United States 1-800-924-6621 

Fax: 609-426-5434 

5Years of BYTE 

1991-1995 


On CD-ROM Call 1-800-924-66 

PLUS: Quarterly Updates with Every Issue in 

SEARCH T 
EXPORT.. 

It's all at your fingertips­
emerging trends, comprehen­
sive world-wide industry 

analysis, multiplatform 
coverage of all the 
technologies, in-depth 
testing and product 
evaluations, advice, 
tips expert opinions, 
and much more! It's 
ideal for anyone who's 
evaluating the 
significance of new 
technologies .. . doing 

research . . . making complex 

c ~ multiplatform purchasing 
decisions . .. developing the 

~ 	 next generation hardware or 
software products ... prepar­~ 	 ing strategic corporate plans. 

It's Comprehensive ... Time Saving ... and Easy to Use! 
It's all in BYTE on CD-ROM Order Today! 

1·800·924·6621 

l 	Yes! I want the power &convenience of BYTE on CD-ROM 
0 	Send me Byte on CD-ROM PLUS! Full text from 1991-1995 issues of BYTE plus quarterly CD-ROM updates with 

full text and colorful graphics for all the 1996 issues of BYTE for just $54.95. 
0 	Send me BYTE on CD-ROM. Full text from 1991-1995 issues of BYTE -more than 60 issues for only $39.95. 
Charge my: 0 MasterCard 0 VISA 0 Amex 0 Check enclosed (make checks payable to BYTE magazine. US tunds only) 

Card#---------- Exp. Date ___ Signature --- -------- ­
Name _ _ _______ _____ _____________ _ _ _ ~ 

Address _________ __________________ ____ 

City 	 State/Country _ __Zip/Postal Code _____ 

Mail to: BYTE on CD-ROM, P.O. Box 526, Hightstown, NJ 08520 P.O. Box 85, Galway, Ireland •rIii 11 Canadian and U.S. orders, please add $2.95 for shipping and handling , and stale sales tax where applicable. (Canadian 
I~ • orders add appropriate GST.) Outside North America, add $5.00 for air mail delivery. Allow 6-8 weeks for delivery. I 

----- A Division of1he McGrall'-Hill Co111pa11ies 	 CDBY096 
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Pournelle I Comments on Code 

increase your troops' courage, skill, and ini­
tiative to ridiculously high levels, they still 
run away; it's as if the programmers were 
determined to show the player who is boss. 

I fear I never finished Warhammer and 
thus must withdraw my recommendation. 
I did complete This Means War and it's 
fun, provided you're prepared to start over 
when the random-number generator goes 
insane with the sabotage. Both games, 
though, show what happens when pro­
grammers get the attitude that it's their job 
to defeat game players. Alas, that happens 
far more often than it should. 

The game of the month is MicroProse 
Software's Civilization II. This is an 
improvement on Civilization rather than 
a fundamentally new game, the way Civ­
ilization was, but that's saying a lot. If 
you liked Civilization, you'll love this. 

The other game of the month is Blizzard 
Entertainment's Warcraft: Ores and 
Humans. This is a medieval fantasy game 
that started a number of trends. It's sort of 
Sim City with fire and sword, and it's a 
lot of fun. Then there's Warcraft II : Tides 
ofDarkness, which adds ships, castles, can­
nons, and a whole bunch of new wrinkles 
to what was already a great game. Between 
them, they will probably cut U.S. produc­
tivity by about 5 percent .... 

The book of the month is Wendell 
Berry'sAnotherTurn ofthe Crank (Coun­
terpoint Press, 1995). Berry is a farmer, an 
agrarian, and a moralist, as well as a good 
writer. He has seen U.S. agriculture go 
from small farms to agribusiness and farm-

PRODUCT INFORMATION 

AMA Family Medical Guide CD-ROM 
Windows and Mac versions, about $39.95 each 
DK Multimedia 
New York, NY 
(800) 225-3362 
(212) 213-4800 
fax: (212) 213-5240 
www.dk.com 
Circle 1064 on Inquiry Card. 

Diamond SupraSonic 288V+ $289 
Diamond Multimedia Systems, Inc. 
Vancouver, WA 
(800) 727-8772 
(360) 604-1400 
fax: (360) 604- 1401 
www.supra.com 
Circle 1065 on Inquiry Card. 

Digital Humans $19.95 
Multimedia Medical Systems 
Charlottesville, VA 
(800) 741-6713 
(804) 977-8710 
fax: (804) 979-3022 
www.mmms.com/dighuman.htm 
Circle 1066 on Inquiry Card. 

ing converted into an industrial activity in 
the name of cheap food. He doesn't like 
that, and his reasons are both disturbing 
and well worth thinking about. 

The computer book of the month is 
Windows 95 Answers by Martin S. 
Matthews and Carole Boggs Matthews, 
one of Osborne McGraw-Hill's certi­
fied-technical-support series. It answers 
several hundred questions asked by peo­
ple seeking technical support. Some were 
questions I had myself; others I didn't even 
know I needed to ask. I learned as much 
from this as from anything I have seen 
about Windows 95. Recommended. 

The Web site of the month is the BYTE 
Site. Readers have complained that this 
column is shorter than it used to be. That's 
all true, and we're doing something about 
it. Starting this month,my regular column 
will be printed in BYTE, and you can find 
more on the BYTE Site (www.byte.com). 
Be sure to look it up. 

Next month: I'll have more on high-end 
machines-and yes, I am finally going to 

get to the Intergraph; also networking and 
a huge pot full of new software. llJ 

jerry Pournel/e is a science fiction writer and 
BYTE'sseniorcontributingeditor. You can write 
to jerry c/o BYTE, One PhoenixMill Lane, Peter· 
borough, 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 ofletters, jerry cannot 
guarantee a personal reply. You can also contact 
him on the Internet or BIX at jerryp@bix.com. 

MicroProse Sid Meier's Civilization II 
Call for price 
Spectwm HoloByte, Inc. 
Alameda, CA 
(800) 695-4263 
(510) 522-3584 
fax: (510) 522-3587 
www.microprose.com 
Circle 1067 on Inquiry Card. 

Warcraft: Ores and Humans about $45 
Warcraft II: Tides of Darkness about $50 
Blizzard Entertainment, Inc. 
Irvine, CA 
(800) 953-7669 
(714) 955-1380 
fax: (714) 955-1381 
www.blizzard.com 
Circle 1068 on Inquiry Card. 

Zip/ZlOOP $239.95 
Iomega Co'rp. 
Roy, UT 
(800) 697-8833 
(801) 778-1000 
fax: (801) 778-5763 
www.iomega.com 
Circle 1069 on Inquiry Card. 

http:www.iomega.com
http:www.blizzard.com
http:www.microprose.com
mailto:jerryp@bix.com
http:www.byte.com
www.mmms.com/dighuman.htm
http:www.supra.com
http:www.dk.com
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GUIDE 
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and Services for 
Technology Experts 

Mail Order 
Top mail-order vendors offer the 

latest hardware and software products at 

the best prices. Page 17 2 

Hardware/Software 
Showcase 
Your full-color guide to in-demand 

hardware and software products, catego­

rized for quick access. Page 197 

Buyer's Mart 
The BYTE classified directory of 

computer products and services, 

by subject so you can easily locate 

the right product. Page 204 
JUL Y 1 996 BYTE 171 



Q 
~.~ 


• 

Offic e for Windows9~...5--..id!!o· 
Fr ees you t o focus on y our j ob, 

not your soHw are 

Office Standard: Includes fo ur full-featured 
programs: Word, Excel , PowerPoint and Schedu le+ 
Upg rade , 3.5" . .... S183.97* CDW 55616 
Upgra de , CD ......................... .........S183.97* CDW 55564 
3.5 " .. ........ .. .$449.14 CDW 55563 
CD ...... ..................... .. ......... ............ $448.89 CDW 55565 

WHY
PAY 

RETAIL? 

The easiest w ay to bring 
pictures into your PC 
Grab 24-bit color PC stills fro m 
any video source a nd create incred­
ible business reports, news letters, 
brochures, catalogs, bulletins a nd 
much more! Supports BMP, PCX, 
TI FF, TGA and J PEG file formats 
for thousands of Snappy uses. 

Office Professional: Incl udes t he programs above 
plus Access and Bookshelf' '95 (CD-ROM version only) 
Upgra de , 3.5" .. ..S274.50* CDW 63039 
Upgra de , CD w/Boo ks he lf '95 ......S274.29* CDW 62863 
3.5" .. . . ... S539.03 CDW 63040 
CD w/Bookshe lf '95 ............... ....... S539.03 CDW 62766 

*After S·IO mo il-i 11 rcbn te for upg mdes fro m n p revious 
version of Microsoft Office, Off ice Pro fe,'!s ionn l, Wore/, Excel, 

CDW®9ett9 
For le99!TM 

• Snappy image capture, processin g a nd 
enh ancement software + Fauve ivlatisse 
Snappy Edition-painting, retouching and tilting software 
• Gryphon Morph V2.f>-morphi ng, warping and special effects 
software • Preinsta ll ed 9-volt battery • High-grade video cab le 
• Resolution up to 1500 x 1125 

$19598 
CDW58450Co mpetiti ve upg l'fules d o n ot. q ua lify 

Offer ualicl throug h 121.1 1196. Manufactured by Play lncorporatedi Distributed by Mino/ta Corporation 

Adobe PageMaker V6.0 WIN.....................545.78 
Adobe PngoMokor V6.0 WIN upg ................ 132.81 
Caere OmniPage Pro V6.0 WIN upg...........114.20 
Corel Print House Vl.O WIN95 CD ....................25.70 
Corel Print House Vl.O WIN95 CD .............25.70 
CorclDRAW V6.0 WIN95 CD..... .. .... ... ... ... ..438.37 
Datas1orm Procomm Plus V2.01 DOS ..............80.01 
Datostorm Procomm Plus V3.0 WIN95/WIN ...122.71 
Datastorm Procomm Plus V3.0 WIN951WIN CD ... ..122.17 
Intuit OuickBooks V4.0 WIN ....... ............... .... .... 94.28 
Intuit OuickBooks V4.0 WIN ..............................94.28 
lntul1 Quicken Deluxe V5.0 WIN CD ..................59.99 
Lotus 1·2-3 VS.O WIN ......................................291.45 
Lotus 1-2·3 V5.0 WIN upgrado ..........................92.69 
Lotus cc:Mail Mobile V2.2 WIN ........................125.38 
Lotus Organizer V2.1 WIN ..... .................. ...... .. .. 89.25 
McAlee VirusScan V2 .0 WIN95 .......................44.23 
McA!ee VirusScan V2.2 WIN .............................44.17 
Microcom Carbon Copy V3.0 WI N95 ................74.29 
Microsoft Access V2 .0 WIN ..............................29 6.94 
Microsoft Access V2.0 WIN dov ki t ..................296.94 
Microsoh Access V2.0 WIN upg .......................114.98 
Microsoft Encarta Encyclopedia 1996 WIN CD .. 44 .94 
Microsofl Excel V5.0 WIN comp upg ................114.98 
Microsoft MS·DOS V6.22 upg ............................49.05 
Microsoft Oftice Pio V4.3 WIN ........................538.24 
Microsoh Ollicc Pro V4 .3 WIN ..........................538.24 
Microso!t Otllce Pro V4 .3 WIN CD w/Bookshe!I .538.24 
Microsoft Otlice Pro V4 .3 WIN license ... ......... .45 8.68 
Microsoft Office Pro V4.3 WIN upg .............354.25 
Mlcrosott Ollice Prow/Access WIN95 upg .......314.50 
Mlcrosott Office Pro w/Bkshell WIN95 CD ....... 539 .03 
Microsoft Oftice Pro w/Bkshell WIN95 upg CD 314 .29 
Microso!t Office Std WIN95 .............................449 .14 
Microsott Olllce Std WIN95 CD .. ......448.89 
Microsoft Otlice Std WIN95 upg ..................... ..223.97 
Microsoft Oflico Std WIN95 upg CD ........ .. ......223.97 
Microsoh Otlicc V4.2 WIN ......... .. .... ....... .......449.03 
Microsoft Olfice V4.2 WIN CD ...... ....................449.03 
Microsoft Office V4.2 WIN license .................. .. 38 2.05 
Microsoft Office V4 .2 WIN upg .........................265.72 
Microsoft Ptusl WIN95 .......................................44.24 
Microsoft Plusl WIN95 CD......................... ....... 45.13 
Microsoft Project V4.0 WIN........... .......... ... ..416.51 
Microsoft Publisher CD Deluxo WIN95 ............. 67. 56 
Microso!t Publlshor V2 .0 WIN ............................69.29 
Microsoft Visual Basic Pro V4.0 WIN CD ........ 443.49 
Miaosolt Visual Basic Pro V4.0WIN corfll upg CD..219.18 
Microsol! Visual Basic Pro V4.0 WIN vers upg CD ..... 86.33 
Microsol! Visual Basic Std V4.0 CD ...................86.38 
Microsoft Visual C++ Subscriplion WIN95 .......44 7.93 
Microsoft Windows 95 ...... .. ... ... ..... ...............183 .47 
Microsoll Windows 95 upg ..... .................. ........94.11 
Microsoft Windows 95 upg CO ...........................94.17 
Microsoft Windows V3. 11 .. .. ........92.06 
Microsofl Windows V3. 11 upg ... .... .... ... .......... 51 .29 
Microsoft Word VG.O WIN ................................ .296 .04 
Microsoft Word V6.0 WIN upg .......................... 114.98 
MK:rosofl Word!PtblishcrValuo Pock WIN95 CD ..... 115.03 
Microsoft Works V3.0 WIN ...............................45 .13 
Microsoft Works WIN95 ...................................45.13 
Ne1 Manage ECCO Pro V3.0 WIN................ ...... 88 .88 
Novell WordPorfect VG. t WIN . .. ...... .... .. .. .. .... ..243.83 
Novell WordPerfect V6.1 WIN CD ... ................ 24 1.67 
Novell WordPe rfect VG. 1 WIN comp upg ........11 3.92 
Quark OuarkXPress V3.32 WIN ......................514 .86 
Quarterdeck Clean Sweep V2.0 WIN95 .. .... .. .... 28. 85 
Ouartordeck OEMM V8.0 WIN95/WIN3.1 . ... .. ...62.16 
Arcada Backup for Windows 95 ........................57.19 
Symantec ACT V2 .0 WIN ... .................. ..171 .24 
Symantec Norton Anti Virus V3 .0 DOSfv\l!N ..... 49.20 
Symantec Norton AntlVirus WIN95 ... . ......... .... .. 72.14 
Symantec Norton AntiVirus WIN95 upg .............33.75 
Symantec Norton Utili!ies V8.0 DOS/WIN .......11 2.53 
Symantec Norton Utlli!ics WIN95 ......... ... ........116.15 
Symantec Norton Utilities WIN95 upg ...............57.24 
Symantec pcANYWHERE V2.0 WIN ...............119.21 
Symantec pcANYWHERE VS.0 DOS .. ... .........119.42 
Symantec pcANYWHERE32 WIN95/NT ........131.80 
Symantec pcANYWHERE32 WIN95/NT upg .... 62.70 
Symantec WinFAX PRO V4 .0 WIN. . . ......78.79 
Symantec WinFAX PAO V7.0 WIN95 CD ......... 78 .62 
Ventana Netscape Navigator V2.0 WIN ............43.04 
Visio Technical V4.0 WIN95 ..... ..... ............ ...... .256.11 
Visio V4 .0 WIN95 CO ..... ..... ...................... .. .. 132.88 

NASDAq 
BUY WITH CON FIDENCE 

cow• IS A NASDAQ 
TRADED COMPANY 
TICKER SYM BOL CDWC 

0 & B rated 5A1 
Dun s 10-762-7952 

Il l IOBT 5 pack ........ ....... ..416.70 
Ill tOBT + AUi .........107.98 
Il l IOBT + AUi 5 pack ........ 441 .95 
Ill coax ............................... 109.75 
Ill coax tOBT .................... .103.89 
Ill combo .. ... ... .. .... .. ....... ... 122.07 

~:~~rn~t 111 ~~rr~i~f~~~ ::::::::: ::::: J~B~ 
Ill PCI combo.. .. ..........164.85 

PCI 10/tOOBT ..............161 .91 
TP/12 port .. ...................319.36 
FMSll 12 port ......... .... .. 511 .66 

Jlrtisofl 
NodeAunner/SI 2000T.... ... ................... ........... .71 .BO 
NodoRunner Pro combo .................................78.33 
NodoRunner/SI 2000A .. .... ...............................84.98 
T·Runner 11 8· ort 10BT... ..... .... ................. ..... 164.43 

Ort 10BT. ..... ...... ... ..... ......... ... 322 .93 

erte' ki t ·· ········ ··.·.·..·.·.·.··..··.. :::::::.~ ~l : ~~ 
.. ...................304.88 
........ ... ...... ... .225 .30 
... ............. .... .117.93 

·On kit coax ....................... 111.93 
Windows'"' 95 also svailnblo, 

call CDW todny for do/nils 

AutoSwi1ch 2 computers to 1 printer .24 .43 
AutoSwitch 4 computers to 1 printer .35.94 

s°NAP ~~~iftic~g~sp0ur;'e~~ ·ia·· ; ··prinier::::: : :: tb~ : i~ 
SNAP a d·on transmitter...................................41.92 

infel . 
EtherExpress 16 10BT ....... ..... ............ ...........99.40 
E1herExpress 16 10BT 5 pack. .... .... ... .. .45 8.76 
E!herExpress 16 combo ................................ .119.20 
EtherExpress 16 combo 5 pack .....................542.71 
EtherExpress EISA coax .... 
EtherExpress MCA 10BT.......... .. ...... . 

~:~~~~~g~:;~ ~~g~~g~~~g; E"15isA,.. _: : ; 
EtherExpress PR0/100Mbps PCl ..................1 

~~~~~xi¥~~i:s~~~'~?~e~~~f~.:..~~.~.'...~~~ ::::::: ~~~ : ~~ 
TokenExpress PAO ISA LAN adapter ............242.73 

:1 3i'.ll•l;l:i 1:GJ U;l·l ·liI'it 
Bay Networks 

~~gg~: ig~ ~~~l~~ gggJ01i~¥·s~~~~uhbu"i) ::: J~~ : ~~ 
SMC' 

EtherEZ IOBT... .............92 .03 
EtherEZ coax ....................................................91 .63 
EtherEZ combo ...............................................104.81 
EtherPower I0/1008T PC I ..... ...................146.65 
EthorPower 10/100BT PC I 5 pack .. 694.95 
EtherPowar 10BT PCI ...... . ............................. 122.66 

~:~:~~~:~~~~~:~ti~.~~::: ...... .. ::· ·:··::: :::: : :::::: ~~:::~ 
EtherPowor coax PC I 5 pack .........................685.62 

~g:~~~~ i~~~~ ~~~f0~~;:~~E ... :: :::::: :: ~:t4~
Ti~orHub TP12 12 108/ports + AUi. .............355.06 

~Ag~n ~~~go~~v~o~~b··~·~·~·~········ ············: ~~~ : :~ 
Ethernet 8·port 1OBT hub ...............................288 .21 
TokenCard Ehle 16/4 ......................................211 .74 

[Qj)LINKSVB'" 
5·por1 Workgroup Hub ......................................76.78 

~·g~~:'~i~~:r~~r~~nrd .:·:::::::::::::::::::::::::::: ~ ~~ : '~ 
Combo EtherPCI LAN card ............................111.26 

Unk MC5 
Wyso55 
Wyse 60 
Wyse 160 

~~ 
269.97 

... ... ... ...... ... .......... 247 .12 
.................316.80 

o......................... ..377. 54 

..!!~. 
PE3 1082 pocket Ethernet coax......................266.01 
PE310BC pocket Ethernet coax .....................304. 12 

~f~ ~ ~~+t~~i~~~i~~~~~~Ti i" ::· .......:.::.. : J~i :~J 
PPX03 Parallel port mulliplexor.. .. ............. .. .76.66 

M MUi:i ;l3M·N·1:!(1M3·l t.1 .1;1(1) t W 

Tape "Stor 
Tape'Stor 
Tape'Stor 
Tape'Stor 
Tape ' Stor 

Zip drive 1 
Zip drive 1 
Dllto Easy 
Ditto Easy 
Jaz drive 1 
Jaz drive 1GB 

~~~-
nal ......................................... 103.71 

··.·;;;iiap;;::::::::::::::::l2s.611 

" .::U1:U 
................... 189. 88 
.................1089.98 

................... 140.35 

...................246.53 

...................316 .80 
...........................253.46 
..... ... ..................351.03 

iomega 

Jaz drive 1GB cartridge ... 

MICROSOLUTIONS 

~~~t~:~~ gbs;Th466"6t~0~fcfvg~r~~~~ii0i ::::::: l~~:U 

EZ l 35 135MB IDE Internal ........................ ...194.85 
EZ135 135MB SCSI external .. ... ... .. . .. .........199.99 
EZ 135 135MB external ... ... ... ... .... .............. ....245.32 
EZ 135 135MB cart ridge... ..... .. .. ..... ........... .. ....23.11 

MIJSil M3 •lt·l ·U1·13· 
Crenflve Lnbs 

Blaster 4x CO kit.. .. ... .. .. ............. ... ........ ... ......125.69 

~~~~J~fait~~fJ;[jv~1 ~~i~~i~~nk!bE :::::::::: ~~: : :~ 
Sound Blaster AWE32 PnP .. .. ......... ...... ........ 222.43 
Sound Blaster Value 4X CD kit. .. .. ... .. .......... ... 233.69 
ADS VGA to IV Ehta mternai ..... ..... .......129.99 
ADS VGA to TV Elite external ................ ........ 195.05 
ALPS 4X CD 4·disc changer Internal. .. 307.01 
Advent PP270 speakers 25W.........................11 2.52: 
Advent PP570 speakers 35W.........................245 .18 

~~~~Ta':i~1~~2As8S~~gr~~r~~~~d~0;s·ie·~·: :: .:::: ~~! : ~i 
Connectix OulckCam lor Windows ..... ... .......... .. 98.05 
Diamond Multimedia Kit 4400 4X CD intemal. 209.88 
Diamond Multimedia Kit ULTRA 8X CD .........328.13 
Jensen JPS35 speakers SW ....... ... .... ... .......... .. 57.26 

ifi~ii:or:ii~~; :~eC~0~~r~~1~ ::::::::::::::::::::::::: 2!: : ~~ 
NEC 6Xi 6X CD internal ....... ...243.82 
NEC 6Xe 6X CO external ... ..... ... ........ .............335.65 
NEC 4x4 4X CD 4·disc changer external... .....273.20 
NEC 4Xc 4X CO ?·disc changer external .......342.15 

• fl') ': 
--;-·~·, 

&1115 i P1 1 AA· lf . t. !~l ·13• 
Pioneer DAM624X 4X CD &disc changer external .294 .93 
Plextor 6X CD internal .. ... .. ... .... ... ... .. ... .. ... ...... .306 .44 

~/Tf6~=~-~~~. 1 ~ ::·:: ~~~ : :; 
~~~i~~n~~a;~x 5 ~~i i~~~~na~i'::::: .. :::: : :::.:::::::: : : ~ ~: :~~ 
SunMoonStar 6X CO portable ........................269.31 
Toshiba 37018 6.7X CO SCSI inlemaL...... ... 251 .16 
Turtle Beach TBs.3001 4X CO 3-<flSC changer .......187.BO 
Turtle Beach Tropez Plus 32 ...........................219. 11 
Yamaha YST M·15 speakers.. .. .... ..69.63 

1:i 41i1 .1 :wmt 
ALPS 

Desktop GlidePoint .......... ..... ... ........ ........ ...... ...65.67 
G!idePoint Windows 95 keyboard ....................94.11 

.. .. .....-j­

8~:~lgg ~i:: : ll~:~ ~~~=~~~~: ~=~::: : :::: :::::: ~~~ : ~~ 
Drawing Slate II 12X 12 4 button cordless ..... .219.39 

EPSON' 
...............................499.00 
.... ... .... . . ............. .429.67 

...........................727.67 

..... ....................1125.16 

HP ScanJel 4S ...............................................301 .35 
HP Scan.lei 4C ...............................................946.17 
HP Scan.Jet 4C document feeder ....... .. .......... 453 .97 

F-
MouseMan 96 .................. 

1~~~~···· ...................... 53 .89 

t~%t~:~ ~1~~{csgr~I~:; POiiiie·; :::::::::::::::::::::~~~ : ~~ 
TrackMan Marble... ......................85.11 

MICROTEK 
r E3 color llatbed ........................ ..375.29 
r E6 color llatbed ..........................566.49 
r Ill color flatbed ..........................1975,39 
r 35T slide scanner ........................684 .66 

5urmagl'Bphics. 
Summasketch Ill 12 X 12 16 button 243 .13 
Summaske!ch Ill 18 X 12 4 button ................. .488.33 

UMAX" 
l"lw"1;>f;,,,p,;.,.,· 

Vls!a·S6 PCLE2...... ... 472.59 
Visla·S1 2 PCPro2..........................................641 .13 
Powerlook 11 PCPro2 ..................................2706 .78 v V I SIONEE R 

PaperPort VX.... . ....... ...................... .......... 274.94 

M·i ~ hi•l · b 
Mag lnnovlsion DX1495 PnP 14" .28mm ....... 282.13 
Mag lnnovision DX1595 PnP 15" .28mm ..... .. 374.14 
Mag lnnovlslon DX1795 PnP 17" .26mm ..... ..658 .44 
Mag lnnovision DX17T 17" .26mm...............748.99 
Mag lnnovision MXP1 7F 17' .26mm .. ...........829.49 
Mag lnnovislon MX21F 21 " .28mm ..... . .. .. .. 1484.25 
Magnavox 14' .28mm . ................... .246.63 
Mognavox 14• .28mm ...... ...............252.29 
Magnavox 15' .28mm . .... ... .. ....... ...337 .18 
Magnavox 15' .28mm ................. ...369.77 
Magnavox 17' .28mm . ...... .... ....... .. .598 .07 
Magnavox 20' .27mm ...... .... .. ..... ..1278.11 

~~Bn~~~~~o1~~~~~~ ...~.~ -~.~.. :::::::::: : ::::::: : ~~~~:~~ 
NEC XV17+ 17' .28mm .. ... ........ ... .. .. . .... ..... ..799.84 
NEC XP17 17" .28mm ................... ........... ....1058.89 
NEC XP21 21" .28mm ..................................1919.54 
NEC XE21 21" .28mm ............ ...............1659.65 

15GLi 15' .28mm .... ... .. ... .. .... ... ... .. .423.09 
17GLi 17' .28mm .. .... ... ... ... .. .. ..... ...749.00 
17GLsi 17' .26mm.... .. ..... ...... .. ... ... ..919.00 
· 15SX 15" 12x10 PnP .25mm.428.41 

15sfll 15' PnP .25mm ............484 .45 
17sflt 17' PnP .25mm .... ... ... ..81 1.60 

Sony Multiscan 17sfll 17' 16x12 PnP .25mm1075.61 
Sony Multiscan 20stll 20' PnP .30mm .. ..... .. .1666.22 

· .27mm ....... ...... ..... .........405.80 
.27mm ....... .. .... .. .. ..... .. ...651.1B 
V775 17" .26mm............663.15 
.25mm....... .. .... .. .. ... ... ...1579.72 

ATI Graphics Xpression ISA 2MB ..... ... ... .... ...132.18 
ATI Graphics Xpression PCI 2MB ........ ... .. .. ...132.18 
ATI Graphics Xpression VLB 2MB .................157.14 
ATI Graphics Pro Turbo ISA 2MB . .... ... .. ..... .. .262.02 
ATI Graphics Pro Turbo PCI 2MB ......... ...... .. .262.02 
ATI Graphics Pro Turbo VLB 2MB..... .. .......... 219.25 
ATI Graphics Pro Turbo PCI 4MB ............ .... .. 399.37 
Diamond SpeedStar Pro ISA 1MB ... ... .... ..... ....93.88 
Diamond Edge 2120XL 1MB DRAM ..............213.34 
Diamond Edge 2MB DRAM ........... .. 275 .33 
Diamon 2MB VRAM...............374.37 
Dlamon 4MB VRAM...... .........522.01 
Intel S rder Pro .....................402.82 
Matrox Millennium 2MB WRAM ... .. ... ... ..314.51 
Matrox Millennium 4MB WAAM .............. 456.92 

c.ec1cir~W<g.esi,.~~.tdur.to11tneols~tfc.11"0U"~."1~rrl/klrw1~w~·sviltltt;l*'" 
Dl<t>.•F•OIQl1"col.:utntlutn.Wfior's1<1Llll l r111111tdw;eP.-'>..SUr.u...i~rrwoia. Tht<C$1ol i'lsu<lra 
i<OJ5~(00035)ol!l>eo<<lfll0~. Pa<~no;m>lffi.111Willnct"-'<:tt<t ~001et•ir.¢e~~0< !.600 IOllN.ll:!­
tlo!Cb0<~U B<!Orl!~"'JprOC:UCl100mtlS!CW>f~RJAA"'"1\b!r llotMjdlC!MrtlllmS MtSU!!feCl lOI 
P HICClirlg l ot . So!t,,..,e . ~.an.lOlht!decllO!loe:"°"':»Cle"U>tlnot ••lll~MaN10~<1rf'IOI~ ""*" 
~,'WIQDy~~Al~sut;ecllOd'..w>Qt.fol~ rr(os~~. crtN•estM1lrllrlQllllOINlf**"tmftl!S 
MIQ<NP)11>JmJ""1cctlC.llO<"G.pnxlu:l~llO<l.m.au;lxtwffpr'i::tr.~0t t;1100n~<rnN10I..,.,.,.... 
mtll~ Al~;i.<o:l rfQi'l!elt<l lnderNr~SUtlrll sole ~IOl>tlf/ol IN'~ • Hpecli."t°"~S 

cow• TELEPHONE 
HOURS 

Sales 
Mooday·Friday 7am·9pm CDT 

Saturday 9am-5prn CDT 
Tech Support for Customers 
Monday-Friday 8am-9pm CDT 

Satun:lay 9am-5pm CDT 

If you find a better price, 
call CDW®before you buy 
Fax: 847·465·6800 
Sales: 800·959·4CDW (4239) 



llih1ilobotics 
Sportster 
Winmodem 

AST 
AscentiaWHY 

+ 133MHz Intel

28.8 C, _ _ _ Pentium» processor ~ SETTLE 
PSO 

+ 8MB RAM std., 
The faxmodem made especially expandable to 40MB 
for Windows-based computers + BOOMB or l.2GB removable hard drive + 11.3" TFTFOR LESS? 
active- matrix SVGA color display +Interchangeable 
+ Data: 28.8K bps + Fax: V.17 Group III 14.4K 4X CD-ROM + 3-year limited warranty w/48-Hour 
and 9.6K bps Class 1 and Class 2.0 send/receive Rapid Repair for 1st year 
+ Maxi mum throughput: 115.2K bps + True ITU-T 

P50 CTS11 800MB hard drive 

$4221 ill CDW 65840 


V.34 at 28.8K bps + V.32 bis at 14 .4K bps CDW® 

+ V.42/MNP 2-4 error control + V.42 bis!MNP 5 data 
compression + 5-year warranty on parts and labor SERVICES YOU 
 P50 CTS11 1.2GB hard drive 
Sportster Win modem 28.8 $142JQ CDW 65767 


Sportster Voice 28.8 internal $1 881.J! CDW 65766 BETTER™ $468555 
CDW 65841 


Sportster Voice 28.8 external $216il CDW 67990 


TOSHIBA 
100CS sns 8MB SOOMB 10.4" dual·scan ..... 1939.65 
T2130CS DX4n5 SOOMB 10.4" dual-scan ..... 1578.53 
410CS 5190 8MB 772MB 11.3" dual-scan ......3183.04 
410CDT&908MB mMB 11 .3" active4XCD ....4319.52 
Ponege 6TOCT 5190 720MB 9.5" active ......... . 3149.00 

Tecra 700::S 511206MB 12GB 11 .3' dual-scan ... . 3934.53 
Tecra 700CT 5/120 16MB 1.2GB 11.3" active 4957.28 
Tooa 7ZXlJT~3316M3 t.213812.1" adM:!GXC0... 6198.89 

AST 
Ascentla portables 


Ascentia J10 5175 8MB BOOMS 10.4" dual-scan .2126.63 

Asawltia J30 S'100 SMB eocMB 10.4' dJal-scan .. .2629.22 

Ascentia J30 51100 8MB 800MB 10.4" active .2808.50 

Asxr'EP315'100Ef.1Ba::x:r.13113d.J:!kan4X CD .. 3289.95 

A9:lrilP315'1008'vB 12GB 113'dJ¥.arl4XCD .3754.1l 

A9::t'.ri!P505'133EM3ax:tvB 113d.e4XOJ ....... 4221 .60 

~P5:>5'1336\iE 12GB 113'dve4XC0......... 4685.55 


Advantage! Adventure d esktop s 

624·51100 16MB 1.2G8 14.4K bps 6X CD ..... 1562.17 

626·51133 16MB 1.2GB 14.4K bps 6X CD .... .2095.43 

628-51150 16MB 1.6G8 14.4K bps 6X CD .... .2284.55 

822·51100 16MB 1.2G8 28.8K bps 6X CD ..... 1659.53 

824·51133 16MB 1.6G8 28.8K bps 6X CD ..... 2239.36 

826-5"150 16MB2.1GB 28.BK bps 3 cisc 6X CD .. .2569.57 

828-51166 16MB2.1GB28.8Kbps3cisc6XCD .. .2759.57 


COMPAQ 
LTE 5000 Sn5 8MB 510MB 10.4" dual-scan . .2879.37 
LTE 5000 Sfl5 8MB 8 10MB 11.3" dual·scan ..3275 .87 
LTE 5000 Sfl5 8MB 81 0MB 10.4" active ....... . 3648.77 
LTE 5100 5190 8MB 810MB 10.4" active ....... . 4032.97 
LTE51005008M8810MB 10.4" active2XCD..... 4417.17 
LTE 5200 5/120 8MB 1.35GB 10.4" active .... 4801.37 

Prollnea Series Desktops 
Prollnea 575e Sfl5 8MB 630MB ................... 1344.70 
Prollnea 575e SflS BMB 1.06GB .................. 1457.70 
Prolinea 5 100e 51100 8MB 630MB ............... 1457.70 
ProUnea 5100e 51100 8MB 1.06GB ............. 1582.00 
Prolinea 5120e 5/120 8MB 630MB ...... 1582.00 
Prolinea 5100 5/100 8MB 630MB ................. 1593.30 

Prollnea Serles Mini-Towers 
ProUnea 5133 MT 5/133 16MB 2GB ........... .. 3186.60 
ProUnea 5150 MT 5/150 16MB 2GB .............3282.65 
ProUnea 5166 MT 51166 16MB 2G9 ............3508.65 

De11 kpro Serles Desktops 
Deskpro 575 sns BMB 840MB ...................... 1666.75 

Oeskpro 5100 5/100 8MB 840MB ................. 1802.35 

Oeskpro 5100 5/100 16MB 1.2GB ........ ........ .2237.40 


Deskpro 5150 51150 16MB 2GB .................... 3028.40 

Oeskpro 5166 5/166 16MB 1.2GB ................. 3096.20 

Deskpro 5166 51166 16MB 2GB ............ ... .... 3621.65 


Oeskpro 5120 51120 16MB 1.2GB ................ .2361.70 

Deskpro 5133 51133 16MB 1.2GB .............. .2712.00 

Oeskpro 5133 5/133 16MB 2GB .................. .2689.40 

Deskpro 5133 5/133 16MB 2GB 4X CD ...... ..3299.60 

Deskpro 5150 51 150 16MB 1.2GB ................ .2869.20 


['~ ~!~~ 
OmnlBook Portables 


~0Trax::ksa:o::TS59J 16'-A312GB 1Q4" a:N3.4631.64 

H'Orrfb::kf£([(;TS5'1ID 1EM312GB 10.4" a:t.e .4855.37 

H'Omtlcd<sro:>5'13316t'vf31..3GB 12.1"a:lNe .. 5893.24 


NEC 
Versa V 4/50 4MB 340MB 9.5" active ........ .... 1269.00 
Versa v 4n5 4MB 540MB 10.1· active .. .. ....... 1499.00 
Versa 5500 51100 BMB 540MB 10.4" dual-scan.1699.00 
Versa 2200C 5175 8MB 810MB 9.5" active .... .2449.00 
lkw'5a 22ffiC m sva 81GVB 9.5" ave 14.41< ~ . .2499.oo 
Versa40005/758MB810MB 10.1 " active 4XCD 3799.00 
Versa 4050H 5190 8MB 810MB 10.4" active ... 4099.00 
Versa 4080H 51120 8MB 1GB 10.4" active ..... 4399.00 

~-a 
SENS 810!)'1008MB 1.3GB 12.1" adiveSXCD... 3799.00 
SENS810&'12J 16\'B 1.3GB 12.1" caive6X CD .... . 4299.00 
SENS8105'13316MB2.1GB 12.1" active 6XCD.4999.00 

~~ 
O«rmffIX))575EfvB81CM3104'd..99:ai4XCD ... .2701 .43 

&2naSIXXJT5?Savt3 12GB 1Q.4. ri..e 4XCD....3657 .42 

TM5100 5190 8MB 1.2GB 10.4" active .. ....... .. 3369 .03 

TM5200 51120 BMB 1.2GB 11.3" active .........4614.18 

TM5300 5/133 BMB 1.2GB 11 .3" active ........ .5286.45 


IBM 
Th lnkPad portables 

365E 5/100 8MB 540MB 10.4 " duat-scan ....... 1999.00 
365ED 5-'100 8M8540MB 10.4" dual-scan 4XCD .2499.00 
760E 5/120 8MB 810MB 12. 1" active ............. 4999.00 
760E 5/120 8MB 1.2MB 12. 1" active .... ......... . 5199.00 
760E 5/133 16MB 1.08MB 12.1" active ......... 5999.00 
760ED 5/13316MB 1.2GB 12.1" active 4XCD.... ..6999.00 
760EL 51100 8MB 810MB 11.3" dual-scan ..... 3399.00 
760EL 51120 8MB 810MB 11.3" dual-scan ..... 3599.00 
760EL 51120 8MB 1.08GB 12.1" active .......... 4799.00 
760EL 51133 16MB 1.08GB 12.1" active ........ 5499.00 
760El05'1008M8810MB 12.1" active4XC0 .....;4499.00 

FREE Lotus SmBt1Sw1e mcfuded with these IBM 

ThinkPad models' 


PC300 Serles desktops 

PC300 5175 16M8 850MB 5 bays ................. 1909.00 

PC300 5/90 16MB 850MB 3 bays ................. 1898.00 

PC300 5/100 16MB 850MB 3 bays ............... 1955.00 

PC300 51100 16MB 850MB 5 bays ........... ... .2013.00 

PC300 5/133 16MB 635MB 3 bays ...... ........ .2069.00 

PC300 5/133 16MB 635MB 5 bays .............. .2128.00 

PC300 51133 16MB 1.2GB 5 bays ............... .2243.00 

PC300 51166 16MB 1.2GB 3 bays ................ .2959.00 

PC300 5/166 16MB 1.2GB 5 bays ......... ....... . 3019.DO 


PC700 Serles desktops 

PC700 5/100 16MB 1GB 5 bays Selecta ...... .2829.00 

PC700 5/133 16MB 1GB 5 bays Selecta ....... 3347.00 


4;1Uii#;b 
Ol(IDATA 

184 Turbo ........... .228.28 ML591 ................... 603 .67 

ML320 ........... ...... . 315.50 Pacemar1<3410 ..1254.16 

ML32 1 .. ....... ......... 445.15 OL600e ..... ...... ...... 399.00 

ML380 ................. .222.74 OL610e/PS ........... 696.71 

ML395 ................ 1005.83 OL810E ................ 755.42 

ML520.................. 379.78 OL1200 .............. 1096. 11 

ML521 .................. 509.07 OKIJET 2010 .... .... 326.48 

ML590.................. 445.72 


canon 
BJ30 mono ........ . .265.50 BJC610...............429.00 

BJC70 color . . .. 359 .79 BJC4100.. ..... ...... .299.00 

BJC210. ....... ........ 199.00 


EPSON' 
DFX5000 Plus ... 1385.48 L01170 ............... . 689.85 

DFX8000 ........... 2333.18 LQ21 70. . .. . 599.00 

FX870 ................. .289.45 LX300 .................. 165.41 

FX1170 ................ 376 ,56 S!ylus 1500 ......... . 995.00 

FX2 170 ................ 499.00 Stylus Color II. ... .299.00 

L0570+............... .246.25 Stylus Color lls ... .208.65 

L0870 .................. 443.03 Stylus Color Pro ... 499.00 

L01070+ .............. 383.04 Stylus Pro XL .... 1799.00 


LEXMARK LASER PRINTERS 

4039 10 Plus 10ppm ....... 1079.20 

Color Je1Printer 1020 ..... ........... ......... ....... .. ..... 173.93 

Color JetPrinter 2070 ..... ................ .... .. .... ........ 396.66 

Optra C color laser ......................................... 5913 .75 

Oplra E 6ppm.. .... ............. .... ... .. .......... ............. 542 .17 

Oplra LX+ 16ppm ........... ........ ........ .... ....... ..... 1922.73 

Optra LXi+ 16ppm ............. ..... ........... ............ .2594.95 

Optra A+ 16ppm .... ...... .......... .......... .. ... .. .. . 1385.60 

Optra A+ 16ppm 2 paper trays ........... .. ... .. .... 1587.62 

WinWriter 150c thermal inkjet .......... .. ........... 274.95 


Panasonic 
1150 .................... 133.81 3123 ................... .256.81 

2023 ....................182.70 KX·P6100 Laser. ..398.42 

2130 ................... .204 .29 KX·P6500 Laser ... 446.69 

2 135 color .......... .247 .53 


~TEXAS 
INSTRUMENTS 

microLaser 600 ........... ... .................... ..... ....... .. . 695.69 

mlcroLaser Pro/8 ... . ............................... 1108.37 

mlcroLaser Pro E ................ .. ......................... 1207.77 

mlcroLaser PowerPro/12 .. ...... ........... ...... ...... 1362.91 


[ii.] ~!6'KL.~· 
HP DeskJet 340 portable ................................ .296.69 

HP DeskJe1 600 ............................................. 179.49 

HP DeskJet 600C ........................................... .246.00 

HP LaserJet SL .... . ............... 479.00 

HP LaserJet SP ..... ........... ....... ............ ....... ...... 897.87 

HP OtliceJel inkjet fax/copier/printer ..... .......... . 489.80 

HP OHiceJel LX inkjet fax/copier/printer .. . ..... .585.84 


COSTAR 
LabelWriter XL WIN .... .... .. ............... .. ......... .... .. 142.12 

LabelWriler XL Plus WIN ...........................218.81 


The Intel Inside• Logo ancl Pentium ~ are Registered 

Tradem.arlls of Int el Corporation 


M :M;l 1i 1 l;ll'J£i:i !t•lai;l 1 l§ij4;l'W 
McWor' 

540MB EIDE ... .. 176.06 

1.26GB IDE ........................................ .. ...... .... . .239.78 

1.6GB Fast·ATA ............. ................................. .275 .33


c:;:::.:ER 
540MB EIDE......... 175.23 1.08 Fast SCSl-2 . .289.66 

850MB Fast-ATA ..199.71 2.14GBFastSCSl-2619.49 

l .OSMB IDE ......... .225 .37 429GB FastSCSl-2961.74 


&?seagate 
545MB Fast-ATA ... 181 .93 2.1GB Fast ATA·2 .353.33 

631M8 Fast·ATA ... 184.57 2.14GBFastSCSl-2 713.00 

1.08GB Fast·ATA2228.33 2.14GBFM' SCSl·2.817.92 

1.00GB Fast SCSJ-2 256.32 429GB Fast SCSl-2 956.1 2 

1.6GB Fasl·ATA2 ..305.29 9GB Fast SCSl·22D44.42 

2.0GB Fast SCSl -~64 .48 


WESTERN DIGITAL 

Caviar 635MB IDE .............................. ... .......... 191 .31 

Caviar 853MB EIDE .. .201.29 

Caviar 1GB EIDE ............. ..... ..... ..................... .217.15 

Caviar 1.2GB EIDE .......... ............ .. ... ............. 229.48 

Caviar 1.62GB EIDE ...................................... .292.62 


CONmOLLERS 
Accutoglc S1DE·3+ w/on·board BIOS ...... .... ..... . 38 .53 

~~~~:~~:~ ~:g~::v~~&'l1~e5i~ ~:ria~. :::::::::J::~: 
Adnptcc AVA 1505 SCS1-2 CD Kit .. .............. .. 48.32 

Adaptoc 2842 VLB SCSl·2 ............. . . . ...... .239.11 


Adaptec PCI Ultra Wide SCSI Kit ...............301.81 

Adaptec Power Storage ISA Kit ...................609.46 


Adaptoc 1542CP SCSI Master Ki l ...... ..... ....... .255.34 


~~i~l~~ ~30oe: ~:g'E\t°Lt.~.~ -~'.~ :::···· · ·· ·····:·:·:::~-~:::; 
• M·l·14M/• :• 3·1t.1&111:11q.sa1.1:i;... 

BOCA 
Online Express 14.4 Internal w/fax ...................46 .82 

Online Express 14.4 external wlfax .................. 67.87 

V.34 28.8 lnlemal wlfax ......................... .. ........ . 147.46 

V.34 28.8 external w/fax ................................ .209.64 


(DHayes 
ACCURA 144 internal wlfax .............................. .79.05 

ACCURA 144 external w/fax ............................. .94.51 

ACCURA 288 V.34 Internal w/fax ... .......... ........ 168.17 

ACCURA 288 V.34 external wllax ......... ........... 176.43 

OPTIMA 288 V.34 lnlernal wlfax ........... ........... 359.58 

OPTIMA 144 extormil wlfax ....................•........371 .72 

OPTIMA 288 Business Modem ........................ 425. 70 


••PRACT1CA1. 
. PERIPHERALS. 

14.4 internal wlfax ........... .............. ............... ... .. 65.88 

14.4 Mini Tower w/fax ............... ..... .... ... ........... .79.05 

V.34 28.8 Internal wlfax ........... ... ... ... ................152.89 

V.34 28.8 Mini Tower wllax ..... ........... ....... ....... 169.99 


PUREDATA 
SatisFAXtion 14.4 wJWinfax Pro internal ........ .269.29 

SatisFAXtion 28.8 internal ... .. ... ............ ..... ....... 389.98 


® MOTOROLA 

AFR inlernal..... . ... . .. ...... ....61 .09 

AFR external .. ............................ 112.86 

N adapter internal. ....................263.97 


apter external ................... .264.02 

N terminal adapter ............. 348.03 


internal ........................... 159.76 

external ................ ........... 169.99 


FR V.34 Package Internal .......... .. .. 189.31 

FA V.34 Package ex!ernal ............. 178.74 


llJ.,'iloboticS 
SPORTSTER MODEMS 


14.4K internal w/fax .... . ................................ !J6.52 


Winmodom 28.8 internal wlfax .... ........ ....... ...... 142.75 


14.4K external w/lax......... . ............. .... 113.62 

28.8K V.34 internal w/fax .............. .. ......... ... .... . 169.70 

28.8K V.34 external wffax ... ... .. .... ... .......... ... .. ..188.19 

Vi 14.4K Internal w/lax & voice ......................... 97 .74 

Vi 14.4K external wlfax & voice .115.27 


COURIER MODEMS 

V.34 internal w/lax .... .. ..... ......... ....... 342.39 

V.34 external w/fax ... ...... ............... . .. .. .... 363 .19 

l·modem ISDN modem internal. ....................... 562.15 

I-modem ISDN modem external... ..........632 .84 


Z'OoM 
28.8 V.34 FaxModem internal ........ ................ . .143.48 

28.8 V.34 FaxModem external ......................... 159.94 

14.4 V.32bis Voice Speakerphone internal ...... 114.99 
28.8 V.34 Voice Speakerph6ne internal ..........184.51 


..... ....... .... ........ ........ ............. ........93.20 

................. .. .............................. .. 126.49 

..... .. ........................................... 156.25 


.......... .. ............ ........... ....... .......... 181.42 


.. ..... ....... ........... .......... ........ ........ .213.24 


,............... ·.···.··.··.·.·.·..··.· ·.·. ···.···.··.. ::::· ::::: ·: :J6~:~~ 

TRIPPLITE SMART PRO UPS SERIES 


SMART 280 LAN........... ...... ............................. .208.68 


SMART 675 LAN... ... .... 303.95 

SMART 850 LAN...... ... .. ...... ... ............ ...... ......... 379.58 

SMART 1050 LAN ............................................ 439.94 

Isobar 4 OUTLET ............. .................................. . 38.99 

Isobar 6 OUTLET ............................................46.78 


SMART 450 LAN.............................................. .252.95 


CDW" sells for less and services you better!'" 

800·959·4CDW,4239) 


http:SCSl-~64.48
http:SCSl�22D44.42
http:SCSl�2.817.92
http:Fast�ATA2228.33
http:2.14GBFastSCSl-2713.00
http:ATA�2.353.33
http:FastSCSl-2961.74
http:2.14GBFastSCSl-2619.49
http:6XCD.4999.00
http:dual-scan.1699.00
http:a:N3.4631.64
http:active.2808.50


Thismoillrorstandsfilone. 

Datalux® VGA compatible, Active Matrix LCD monitors 


Mounting 

Options 


Panel mount 

Wall mount 

Swivel mount 

Prices start at $1,595 

RUGGED • SEALED HOUSING • OPTIONAL TOUCH SCREEN 


Datalux®, the industry leader, introduces 
the Active Matrix I0.4" LCD Monitor 
with optional resistive or capacitive touch 
screen. The active matrix panels have 
bright 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 
(Large photo shows desk 111011111 option) 

DATALUX International 
DATALUX Corporation 11 Pelham Court, Broadfield 

155 Aviation Drive CrawleY., West Sussex 
Winchester, VA 22602 --~--~···... RHl 1 9SH U.K.=ssz•.,.•&r••


1-800-DATALUX 011-44-1-293-540092
1-800-DATALUX • (540) 662-1675 fax back specs Fax 011-44-1-293-540094Fax 540-662-1682 

Circle 109 on Inquiry Card. 

http:www.datalux.com


Having trouble keeping up with the ever-changing world 
of technology? Quatech can help. We are committed to 
providing our customers with quality products and exceptional 
service and support. We manufacture a complete line of 
communication and data acquisition products for PC/XT, 
PC/AT, PS/2, and PCMCIA systems. Just tell us your appli­
cation, and we'll find the solution that's right for you. 

Quatech's communication and data acquisition PCMCIA 
cards provide maximum flexibility for your application . 
Communication PC cards include single and dual channel 
RS-232 and RS-422/485, EPP, and synchronous adapters. 
Data acquisition PC cards provide 12 and 16-bit analog 
input, 8 channel analog output, and 24 digital 1/0. Add 
PCMCIA capability to your desktop computer with our 
Internal Interface Adapters. Each adapter supports Type I, II 
and III PC cards, and is available in several configurations. 

Communication boards for !SA and Micro Channel meet 
synchronous, asynchronous, serial, and parallel communi­
cation requirements with protocols such as RS-232, RS-422, 
RS-485, Current Loop, and IEEE-488. Intelligent and copro­
cessor adapters are also available. Data acquisition products 
add analog to digital, digital to analog conversions, and digital 
IIO capabilities in 8 to 16-bit resolution. Other boards 
provide the capabilities for digital multimeters, digital 
frequency synthesizers, arbitrary waveform synthesizers, 
and IEEE-488 GPIB interfaces. 

g O.UATECH 

Foreign Distributor Inquiries Welcome 

For more information and a free 1995 Handbook, call 
a Quatech sales representative today at 800-553-1170. 

Quatech, Inc. 662 Wolf Ledges Parkway, Akron, OH 44311. International Distributors: Australia/ lnterworld Electronics & Computer 61-3-9563-5011, Austria/ 
Megadata 43-1-523 42 12, Belgium/Acal NV/SA 32-27-205983, Brazil (Sao Paulo)/lntercomp 55-11-8532733, Brazil (Rio de Janeiro)/Medusa Sistemas e Automacao 
55-21-2554745, Canada(Western)/lnterworld Electronics 800-663-6001 (Toronto office 800-465-0164), China/Quatech China 86-1-205-9030, Denmark/Jes Rasmussen 
ApS. 45-4281-6838, Finland/Lab Hi-Tech OY 358-0-682-1255, France/Elexo 33 -1-69537020, Germany/Jupiter Electronic Systems GMBH 49-61-8175041, 
Hong Kong/Brio Technology Ltd. 852-581-1111, lndia/Comsquare Network Pvt. Ltd. 91-11-224-5159, lsrael/Milivision Ltd. Div. 972-9-500623, ltaly(Non-PCMCIA)/ 
N.C.S. Computer Italia 39-331-770016, ltaly(PCMCIA Only)/Kernel Consulting S.r.I. 39-6-77207000, Japan/Nictrix Corp. (New Jersey) 201-947-2220, Korea/Sam 
Boo Systems 82-2-5384001, Netherlands/ACAL Auriema 31-40-502602, New Zealand/Advanced Portable Technologies 64-4-3852838, Pakistan/Rastek (PVT) 
Limited 92-21-4551881 , Saudi Arabia/ Integrated Computer Operations 966-3-895-1827, Singapore/B liss Services Pte Ltd. 65-338-1300, South Africa/Eagle Tech­
nology 27-21-234943, Spain/Santa Barbara SA 34-3-418-81-16, Sweden/Systec 46-13-310140, Switzerland/Technosoftware 41-64-519040, Turkey/Logic Group 
90-212-2747197. PC/XT, PC/AT, PS/2, and Micro Channel are registered trademarks of the IBM Corporation. All other trademarks are of their respective companies. 

Circle 126 on Inquiry Card (RESELLERS: 1 27). 



...-;a 

PS/225/286, 30/286 
0 

DELL
T 100Yo GUARANTEED U ~m•o•;oo P7l , P90 ,g f{7()()S,,;.,lollmod•lll&Vok•po;o•P•o~mo~•S.•;., 2M!I JOF5360 ...................................$79 

PS/235SX; lS. JOSX ,50Z, 55SX; LS, 65SX;lS, 70. :G:o11on 
2MB 6450604....... ...S79 

PS/2 70.A21 ; A61 ; 821 , 861 , PS/Vo1uepoir.i Cu IT>Ode\1 
PS / 1 Con1ubon!. bien~cl, Expert model1 

4>.'.B n/ o ....... SS9 BMB n/o .................$99 (0Umockl1) 

T LIFETIME WARRANTY 16MS "'' ··· "" .. 5279 32MS "'' ··· '" """ 5'99 JMS "'' "''"' .... ..$59 SMS "'' " ........... 599 
U Dimen1ion PlOO+, p75. 16MB n/o ........ .. ..$269 32.V.S n/o .......•..... . $469 

T EASY TO INSTALL 
4M3 [fDOJ n/o S69 8MB (EOOI n/o ... S149 ~ PC 300 Serie1 (oil modehl Aptivg (o~ mode!il 2MB 6450608 ............................$79 
16M8 (EOO)n/o . 5279 J2MB (EOOln/o ..... 5499 JMB n/a ..................SS9 8MB n/c ..................$99 PS/235SX. LS, 40SX, S5SX; lS,65SX; LS, XSroi ion, 

PS/VoluepoinrCumodels~ Di mens1 onXPS(allmodehl 

T FREE TECHNICAL 
SUPPORT 

4MB n/o ............. 569 JMB (EDO) n/o .......569 
EMB n/o ...... .. 599 BMB (EDO)n/o .....5149 
16MB n/ o ............ 5269 16MB (H>O) n/o ... 5279 

16MB n/ a ...... ..... ... $269 J2MB n/o ............$469 
Aptivo 300, 500 and 700 ~1ie1 
<IMS n/ o ..................$59 16MS n/o .............. $269 

Eduq11t1t55 

4M!I 34F29JJ cd7f99n ... 599 
PS/235SX; LS• .:OSX, PS/Valvepoint 

SMB 6450129 ..................................... $149 
PS/290XP,95XP, P75(pairil56,57(olgPS/1Pro M2123 

l x HOns l x 3f '7o pority 

(J.1 hip/IMB) .. .......... s17 (4M B) ''"'''''''""""'"'"s49 14MBI 
l x 9·70ns 7 x 32·70 2 x 36·70 
(I MB) ''''''''''' ,,,,,,,,,, ... 

527 IBMBI ,,,,,,,,,,,,,,,,,,,,,,, .. 590 (BM B) ,,,,,,,,,,,,,,,,,,,.. 1145 (8M8) 

4 x 3·70ns 4 x 32-70 4 x 36·70 4 x 36·60 
( ~4MB I ......... .. .. .. 

159 (16MBI ,,,,,,,,,,,,,,,, .. 1235 (16M8) ............. ..... 1244 (1 6MBI ,,,,,,,,,,,,,,,,,.. 1279 
4 x 9-70ns 8 x 32·70 8 x 36·70 8 x 36·60 
(4MB ) " " . 

572 (31M8) . 1419 (31M B) ,,,,,,,,,,,,,,,,,.. 5486 (31MBI " " 5499 

Your 486 or Pentium co mputer 
5hould have at lea5t 256k or cache COMPAQ 
memory fo r opti mal performance! c A~ .~. ~ 

MJ anturc e10 , •PRIC E,. ~Mo 190532-001 

s TANDARD I -=-e.: ,:;;: ::;:::
CACHE CHIPS CooMo 4/ll, 4/JJ JMB 14J790001 

$2 25 8MB 144790-002 

Sk x 8 l 5ns DIP .......................$2'25 •., m Elite J/ 1.0. 4/ 50. 4/ 75 i~;:: ::~~~_:{ 

Call the Upgrade Experts 
TE RMS & CONDITIONS : fted1r <md ordets ~pped only ta yo01 ve1il ied bining 
oddress. Unopenedp1od1Ktsmoybe 1e1Urnedwirhin l5doysofinvoiledo1eforofull 
1efuridexdLJding~pPngondinsorn!l(e. hUorllfr1el\lm1mu11 beinoew, resoloble 
1ondinon,includingall0t~ioolpa<koging,wmrontycard1,monuokor.dom1sorie1 
nnd rooy be wbie<t lo a 20'% 1e11ot~ing fee. F51 will nol omprreturm oo: ptintm 
ifrone1/inkwmidge~beenin1tolled,openedsol!wllre,orcus1001confi~edsys· 
1em1. A~eturn MmhondrieAIJthorirntion (RI.IA) numbe1i1 requi1ed f()l0Urnrums, 
plemecoot(l(!01.11cu1tome1servicedepanmeo1.Sorry,na1efundsohe11 Sdo'(5. 
c1tdirore1tOOngeonly. f1eigiirondU\\u11)11{echor9esare11001efoodob!e. /,\eIT101y 
prodoc~me rhirdp:uty, manufotMer'sMbe1s01e foryoui con~enieflCe. Due ra 
l.H. rar iff1 p!aced on some manufocrureis, memoiy prkiig may be higher lficn m!Yer· 
lked. Piim er.cl awi!obility 1uhjec1 10 change .,.,;i00u1 r1:1tice. Purchme prices or me 
lime of on!er ore final. FSI <OMO! be respan~l:Je for e11or1 in typ0g1apiiy01 phoroq­
1cphy. l1 odern:11l1ond1l'tjstered tcxlem:ru aed ltiei1eljle(livec~. 

ORDER NOW 
800-458-9866 

International Orders Call 714-448-7750 
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A S T 
BrovoLC. MS lollmodeb) 

4MB 500987-002 .... 559 BMS 500987-003 
16M8 500987-004...5269 J2MB 500987-005 

Premm ioGX(ollmodeb) 

:~:, ~:;:::,' 1::: ::: ~:~:' :: HEWLETT· PACKARD 
(y Vectro VE, VLJ, VL2 66/100, M , XM2, M2Premm ioMX(allmod111!) 

BMS 500987-003.... $99 16MB 501340.002.. $279 
32MS 500987-005 ... $469 64MB 501569001 ..$999 

COM PAQ 
P1e1orio720,724,7.44,774,920,924,860,992,9B2,972, 
978, 954, 526,524. 528,520.510 

4MB l47522-001 ... ..SS9 8MB 147523-001 ......$99 
16MB 147524-001. ..$269 32MB 147525001.... 5469 

Pre10rio650,660,663, 433,425,866,B50,B33,866 
4MB 14 !684001 ..... $69 8MB 141685-001....$149 
l6MB 149320.001. ..5279 32MB ld9147.0Q1. ...5469 

P100noo 575MX, 590N.X, 5133, 5100, 575, 590, 4\00, 466, 450 
4MB \72712001 .....$59 8MB 1727 13001 .. .... 599 
16M8 1727 14001 ...5269 J2MB !72715-0:Jl.... $469 

ProllneoEnOOnced(oYrncxlel!J, 466,J33,450,CDS, 425S,433S 
4MB !4 1864-001 ... . ......... 569 
BMB 141 685-001 .....................5149 
16MB l.!9320-001 .. .. ........................5279 

Otik?ro 590MX, 575MX, 575 , 590, 5100 
4MB 172712-001 ..5162 8MB 172713-001 ...$299 
16M8 1727ld-001 ...S279 J2MB 172715-001 .. $469 

De1lProXl!ollmodel1) 
8MB 148188·001 .................................$139 
16MB \48189-001. $299 32MB 148190001 ... $558 

Bk x 8 20ns DIP................. ...... 1 


32kx8 15ns DIP .....................$4,00 


$4 00 
32k x 8 20ns DIP .............. . • 

32k x 9 15ns DIP ...................$4,00 


$4 0032k 9 20 Dip 

64k: 4 15:: DI P.. $4:00 

64k x 4 20ns DIP..... .. .... $4.OO 
. h b dI er slnte Pentium Mot oar 

~256k Pipline 8u'51 Cache Module .... $49 . """ ,' PRICE , "' """­
$125

Compaq 1ThmlPod 360 :.e.: :~: ::~:::;
$49 	 $225 

l6MB 8JG5995 S4S9 
256k Cache Module .... ... . ThinlPod 365, 365CD 4MB 92G7287 515 1 

IBM $ l6MS 92G729J 559969 '256k Cache Module.. ... lhinkPod 70\ 	 4MB 04H6193 $109 
BMB 04H6194 $225 

AST $59 16MB 04H6195 S459 
256k Cache Kil... ..... ... ... .. lhin~Pod 700, 720 ~MB 07G1419 $125 

BMB 07G1 420 $225 
16MB 07Gl42 1 5579 

8MB 92G73 16 5322 
l6M0 92G73 16 $599 

32N.!I n/o ............ 5469 32MB (EDO) n/a ......5499 


GATEWAY 2000 
@ PS.166Xl, P5·166,P5-150, P5·133, P5-120,P5-75,Ps.75 

... 599 Fomi~ PC, PS.100 Fom. PC. PS.120 Forni~ PC, P5·133 Fom. PC 

.. S469 4/.'181X1 n/o .. ... 569 BMB'~ n/o........5149 

16'.~IWn/o ... .... ....... $279 J2MB1Xl n/a ........ ....5499 


BMB 199015-001 

C011~10 .:00,410, 420. ~Jo 1 :~~ ::~~~:: 
8M8 147655.001 

, ' PRICE , 16MB ;:;:~:~: 
5000 

El,ie -:.e.: 1:~~ 2135 15-00 2 
32MB 213515-003 

i_"515 5 89 
D ~·~ "'' 2.0 

~ ~ ~1,,,,,,i,~75. 190 8MS 3l0.3J35 $259 
557916>IB 3103436

I BM 

4MB D2690A ..... $59 8MB D269!A ........$99 

16MB n/o .............. 5269 32MB n/o ............. 5469 


l6M8t.:oC1 n/o ..................... .. .. .............. 5279 

32M81:-<\ n/o ..... . ......................... $499 


NEC 
PowerMole hprt11 II loll models) & lmog& Series [all models) 
4M8 OP..410.30001 ...$69 8M8 OP.410.30002 ..5149 
16MB C*..410.30002 .5279 321'.'a C*J1 (}3()))2 .... $999 

PoweiMo!e Volvo Sorits foll model1) & ~ecdy Serie1 loll modelil 
4MB C*..4 \0. l400J....S59 8M8 0?4 10.14004....599 
l6MB a'J l0.14005 .$269 321'.'a a'J10. l40Cl6... .$469 

lmoge 425, 433,466 
4M8 410.12002 ..... $59 16MB 410.12003 .....5269 
R~dy425 . 4 33 

AMS n/o ................$59 16MS n/o ........ .....$269 

PowcrMate 386/33i, hpm1 Te, e mod&l1 
4MB 01'4106205.....569 16MB OP41Q.0206 ..5279 

PA CKARD BELL 
Force Stlie1 (oll modehl & heclllive Series loU models) 

dMB n/o ................$59 8MB
ALWAYS CALL FSI BEFORE YOU BUY! 

LAPTOP & 

• Call for Apple notebook memor~ • 

b:.'.f 
$109 
5195 
$459 
5125 
5225 
5459 
$125 
5225 
5579 
512$ 
5225 
5619 

~!~! 
$999 

.4MS 74G1299 ..................... .. .........5167 
Edvq\11!1tJO , .40ond 50model1 
4M8 60G0896 .........$99 16M8 60G0898.... $3 19 

PS/1286, J86SX 
2MS 92f9935 .........$49 4Ml! 92f9694 .... .. ...$89 

Yoluepoin1Performoncemodeh 
4M8 92G9201 or73G3131 ..................S69 

8M8 92G7520or73G3132 .................$149 

PS/1 Con1ul~onl, foentiol, E•pe rt model) x43, •44, 
PS/Voluepointollmodel1oceptC.umodel1 
4M!I 96F9290 ..........$79 16MB 96F9291 .......$269 

PS/! Con1vhant,foential. h pe rt model1 
16MB 96F9291... . ................ .5269 


l6M8 n/o ...............$269 32MB 


NOTEBOOK MEMORY lihl~H
NEC TEXAS HPlo«J.,JI 

"" INSTRUMENTS IMS.. 	 C2024A ... 
Ver10 S, Verw 2000 4MB OP-410.1201 5125 ~ , ~ ~ ~ t!J HPLoiedet5 l 
Ver102200 ' 

1 PRIC£ ,. BMB OP-410.1202 $225 l"ll f.tfenio450 'PRICE ' 4MB 9803932.0001 $15 1 
-:.e.:l6MB ()P.J\0.1203 5599 -:., nROP!_: SMB 9BOJ950C()()I 5309 

Vtr1a V, M, P, 4000, 4MB ()P.J!0-4001 $125 ~,.... 16M8 9803933.000l 5599 

J050, ~OBO .. I PRICE,. 81.\B QP.J)0.J002 $225 {'J h1en1a550.5SOCD. 8M8 9809810-0001 5285 
560 56:. DROP!.: 16MB QP.JIO•OOJ 5459 ' 0CD ~~~:: ~:~:~:::: 5~;19;

""""'.... J2MB QP.J\04004 5999 TM5000, 5010. 5030, BMS 9798916-0001 5303 

.--- WHY------ADD---., 5100.5200 , ' PRICE,. ioMs 97950 16-0002 51 19 

TM 
4

Cl00/>.I -:,~j__: 1:~ :~:~;~~ ~~~! 
MORE MEMORY? TOSHIBA 

: :---!!!!!......... 11!! 
. . ........1
.......... 

...... 111 11!!.......... 1 


.........jll 


Microsoft" 
" Irvreco111111e11d 16tll/3 of /W I 
(for 1Vi11do11's3. 1or Wi11do1/ls 95), 

{111r/k;11/11r(vij j,011p/1111 lo 
m11111u/!ij1/e applicalious.' ' 

- l'C ,\la~azin~. May !Ii. 1995 

DIGITAL 
1:1: ~ 

Hi Nore ~MB "'FR.FCP7M·AA $141 
SMB FR-PCP7M-AB 5265 

161.18 FR-FCP 7M·AC SS79 
HiNoteUltrc 4MB FR-PCPSM-AA 5141 AKentio950N -:.e.: :~ ~~:~~:~; 5289 

8MB fR-PC P8M-A0 5265 1 $599 : lhousandsof compulers&printers
16MB fR-PCPBM-AC 5579 All:entic J, P n/a n/c Call L-------------------~ 

,,,;, 
U T2100, T2105 . 12110, 

~ ~ 

:~ ~~~~~~~ 
l!!it 

S 125 
12\15.12130, 12135. 
T2!50,T2155 16M8 NW202BU 

24/.\a NW2029U 
~;~~ 
S859 0 

~ Tl900, T.4600, 14700, 4MS Pc.PA2012U $140 
14800, 14850, 14900 81.13 PC-PA2013U 5249 

1 
' PRICE ,. j~~~ ~;~~~:~~ 51~~~ 

@ TJ.400, 13600 -:,e.: :~:: ~::~~~~~ g:~ d~~:~OIJOOE n/o .. . .........5129 


161.18 PC-PA2023U $549 2M8 n/o .... ............ $11 9 

1400, 1405, 1410. 1415, 8MB NW2031U 5279 4MS n/o .......................................$189 

1610Portege. 1100. Tl05 16MB NW2032U $459 


32MB NW2034U 5829 

9!)I Tei:ia 700, ' ' PRICE ,. 8MB NW1035U $409 .-------------------, 

720CDI -:.,~J._: j~~: ~~~~~~~ 51~i~ ! IF YOU CAN'T FIND 
AST 

PRICE ~~ ' ~ i WHAT YOU'RE$12S~;~~lio SOON~.: :~: ~~:~:::~ "' 
16M8 501d88003 $459 


A1cenlio 900N. 91 ON 4MB 501392.00\ Sl 2S 


S22S 

! LOOHING FOR CALL! 
I 
I8M8 50!392-002 5225 

, ' PRICE,. l6MB 501392-00J $459 
1 We slack memor~ upgrades for 

2M8 6J50902.... . ............. $79 
PS/2 90 XP, 95 XP. ?75 (pairil 56, 57 (aU modeh) 
PS/ 1 Conwlton!, fo('ntio1, h pert model!, PS/1 Pio M2123 
JMB 6A50 \28 ...... 569 8MB 6450130 ....... 5149 

PS/280.111 ; 31 1; 12 1; 321 ; 081 ; \61 
2MB 6450379 ... .579 

PS/2 80.A2l , A31 ; A16 
4MB 6451060 ................... $159 
Expon1ionboo rd1I011'5/280286bo~modeh 
A·l6MB w/4MB 6450609 [use 72-pin) ...................$249 


E • pon1ionboo1d1hiiPS/280J86bo~rnodel1 
2·l4MBw/2MB Jdf3077(use72.pin) ................... 5189 

4-l6M8w/dM8 3M301\ (uMi72.pin) .................5249 


MICRON 
Pro 180 Mognum, Pro 200 M<tgnum Plus, P133 Powe1 Server 
~. P266 Power Server SMP, d100 PCI Mognum 

4MB n/o ................$59 BMB n/o ..................$99 
16f.18 n/u ............. 5269 32MB n/o .............S469 
P150PCIMi!lennio,P! 66PC!M1l~nnioPlu1, 


1'75 PoW!r Srotion, PIOO P~r Sro!ion. P!OO Home MPC, 

Pl50 Home MK. PW 

4M81..;i n/o ............................................$69 

8MS111.:l n/o ...............................$149 


IMS C39J9A .. $50 2MB 
JMB CJltBA ....... $99 81'.'8 

HPL01erJe1llP.lll ,lllP.lllD 
H~~~rJ~~l~,7~i .. .579 4MB1
2M8 334448 .......579 4M8 


HP lo~rfo t 11111. 4, 4M. .!Si . 4S1MX, xtJOO, Dt1\Jet 1200c 

!~~ g:~~ ..... ~:: ~~ g:~ ·::.:.::· s!:! 
HPlo~de14P, 4MP, Color lo1erJer 
11 c3131 A·~ · .sio '"' CJIJ1A ........m 


HP Oe1Ue1 500, 500C, 520, 520C, 550C, 560, 560C 

H~5~~1gnlet 51', 5/.~2707B ..... .. .........................540 

.dMB CJ132A ........$55 SMB CJIJJA ....... $209 
HPloitr}lll 5, 5N, 5M, 55!. 5SIMX, 5.5MCob­
21.\8 C313!A . $50 4MB C3!32A ...... ... $55 
8MB C3133A ..... $99 16MB n/o ... .. S209 

~~tOLJOO 70014701 ... . ......... $79 


~/o ... .. . ........ $99 

n/o . .. . ...... . 5469 


\ ijilW 

.... S48 

C3147A ···- S79 
n/o .............$239 

33.ms . · .. $129 

334458 ....... $129 

http:501392.00
http:P5-120,P5-75,Ps.75


If You Don't See What You Are Looking For - CALL! 
ew NOGATECH 	 EPSON~um OverDnv · NTEL 

CAPTURE & DISPLAY LIVE28.8BPS PCMCIAintel--_,\l.Ec,,fbV.fs VIDEO FROM YOUR EXT.FAX/MODEMWith Intel o..ri)rM!'" ~re. VIDEO SOURCE ON YOUR you an afford to upgrade. WITH XJACK® COLOR COMPUTER .. c 
~proteS!OIS()'ea>'OOObleino fOngeof price/per· ~-lctmance oplioru. Boosl your dtwore's i.peed in ony PC 

operoling S)'lll!m: Windows , .v&DOS. OS/2 ond ~ 
 • Hoghpetlormonc:e 100-.\Hzor • l l.3 'colord1iploy z

• Ex110 ihorpblocl1 · twomode1 

Orjgi!?OI Prose uor Orttd•i"e Proseuor 


lJJM.HzlnldPentiumCPU • SVGA 800x600 re~.• 28.8 data transmission 
• 16 ·b.t~. mt< &~1efl • Lithii.mlonBanery • h du\M! EPSON Slylu1Jechnology• Hot swapoble486SX/OX 25MHz 75MHz OX4 '142 • lnffof1!dpor1 • Smort Poinr louch Pod • Two yror l1m1ied woricnty

486SX/DX 33MHz l OOMHz DX4 ' 1 83 • XJACK connector • 0: CD·ROMdme module 

486SX/0'1. '25 ,.,...Hi 63MHz Perllium '140 
 • ~:~~~Nuin1oih EPSON0 

; 
0-Ascentia P- Pen hum/ 100, 1• 5 year warranty P'Jl~-

486SX/DX 33/60W-b: 83MHz Pentium ' 1 97 8MB, 11 .3" Dual Scan, 800MB ..... 1 3,255 

Pentium 60/66MHz 120/133Miz. Peni..m 1357 
 ll~"Cu!t 

Ascontia P- Pen!ium/ 100, BMB Stylus Color 115 ..................................... 5207

Pentium 75MH:t 125MHz Pentium ' 3 57 ll 3" Duo1 Scon. l 2GB.. ... 13 ,719Capture Vision PCMCIA Card ....... .... 1369
XJACK 28 .8 Fax/ Modem .................. ' 2 46 
 Stylus Color II ......................................'282
Ascontia P- Pcnhuni/ 133. Pentium 90MHz !50MHz Pentium .1437 

Notebook TV PCMCIA ........................... ' 429 	 8MB, ! 1.3' Active, 800MB ....... 14 . 1 85
Combo 14.4 fax/Modem . 10111 E~ne1 ... 1140Pentium IOOMHz 166MHz Penrium 1592 Stylus Color Pro ... ............................. .. 1465 

Ascontiti P- Pcnhurn/ 133. TV Tuner Upgd. for Capture Viiion ...... 1139Combo 28.8 fax/Modem . 10 81 E1wne1 .1387 Stylus Color Pro XL ....................' 1.694
HEWPENTIUM UPGRADES 8MB. 11.3' Ac11vo, l .2GB ........ '4. 649 


REMOVABLE STORAGE CD-ROM NOTE BOOKS PRINTERS 
SYQUEST I OMEGA Gold5tcrt8X. lnr. EIDE . $152 AST 	 CANON COLOR BUBBLEJET z
EZl 35 Drivt ln1 EIDE/E•t. SCS!/ Zip 01ive 100mb ln1/ Ei1/Porollel... . .......... 5199 TEAC 6J(. Int ElDEK or S199 hcen.'CJlO,PentlUIJl/75. a,.,IB. lO t. ' DS. SOOf..'.B $2,119 BJC-70 $287 BJC-2 10 S196 

h t. Porol\e! .. . ............. S182/ S199/ S223 Toshiba 6X, Int. EIDE Kot .. . 5136 	 . S434 BJC-'11 00 .. S287
Joz [)live lGB SCSI Int/ hi .. . ..... 5474/ 5568 	 A$Cffill0)10, Pen!tvm/75, 8M8. lO J' OS, 6o:Jt.,\B 52,311 BJC-6 10 .. 
EZ135 135mbcortdge .......... ..... ..... .... .... S19 Toih1bo 6X. SCSI Int / E ~ t..... ..5267/ S336 	 ~ 
Zip PC 100MB single 100mb pre-IOfmoMcd for pc ... 519 	 Jur:.ent.o J30. Pen1nrm/ l00.8.wl. 10 .: 'DS.800MB $2,599 OKIDATA 

Nec6X, SCSI ln1/Ex1 ... S243/ S340 HEWLETT PACKARD Joz 540MB3.5 sing le pock.... ... 569 	 A~~t.oJ30, Pentrum/ 100, SMB, 104' Achve, SO::w.s 52,799 OKU ET 2010 S329 Ol600e 5394 
Nee dxA, EIDE, In! . 51945tne~e (().Wrilel 4X~ 2X.W 4020i ................... S999 OL6 10e .. .... $488 Ol8 l0a .. 57S5 


RC0 74blo11kCD74 si119le uni1 ................ 52 1 Otl200 $1,098 

Joz lGB 3.5 single pock . S119 	 Ascen:10 JSO, Pt11t1um/ IJJ. 8MB, 10 4' Ac~ve. 800'.•.D 5J,25SNee M11lt1medio 4V intemol SCSI/EID£ .... S16 7/ S79 

PleAlor 4Plex Plus 4X. SCSI !n1 /E..i 5223/ 5305 Ascer>•>a P' . Pen·~..,/100. BMB. l 13' OS. SOOMS S3,255 Ill 
EPSONA$CF.ta P' , Pen~/100 BMB. 11 J' OS. 12Ga $3,719


NETWORKING SCANNERS Panasonic. 2X Ponoble PCMCIA 5294 Asc~-.oP' , Pert.'J(!l/ IJJ . 8MB. II)' Ac::ve, 8((lMS $4,185 Styl11s Color u~ ln~1e1. S207 5ryl111 1000 ln~1e1 ..$473

PleidOl'6X, SCSllnl/W .. S2S8/ 5340 ...Styfu1Colorlllnk1e1 5282 Styl,sCob-Pro~. $465PonoM)l11c AXPortoblePCNtCIA $392 AscrtrllOP' , Ptn• <l'l"/133 8M8. 11 3' Act....-e, 11GB $4,649 

Sty!u115001nl1e1 ...S878 ~,UOl'lol'l.np Sl,694 
~lh:~~!l~E~:ri~~-~~~~:s~!I;~~~~ .... Sl 04 TEXAS INSTRUMENTS 

KODAK 	 ' lndvdeJ ln'1N'ntil 4X CO-ROM Drive 
DC 40 Oigiro l Cam ero whw .... . S699 TOSHIBAElherlirik Iii ENET ISA-16 \Qmb, ¥ 5 bnc 00 combo ... S 123 TAPE BACKUP 	 Mic1olo~rP10/8 MicrolmerPto/ 12 z.. S l ,097 51,350DC 50 Oig1ral Comero w/lw . . S999 

HEWLETT· PACKARDErberlink 111 ENEl PCI 1 Omb\ r\45 nO<Jui 1po ......... S 124 	 IH:XX:S, Pennurn/7S.8MS, 10 4'0S 520i\'.B Sl ,936 

Etherlink 111 ENEl PCI 1Omb1 rj 45 b11c aui combo . S 166 MICROTEK 	 Colofodo Tl OOO 800mb ln!/ ht. ..S157/ S186 1.: 1ocs. Penhum/90, su.sr"". Il J'OS. 81Clo'l.B SJ,099 

Oc1 ~1el 340 ... $296 Dc1 k1et 600c ... $251Erhe rli11k Ill ENEl PC MCIA 10mb1 rj45 6h coble ... S 158 PogcWiz IOf window1 300dpi pogeS1.11!e OC R1w .Sl 38 Conn~ TopeStOf 800mb ln1/h t Sl 19/ 5230 T4 lOCDT.Po1uivW.&lil "' . \1 3' toe.81().\S,CDro'.\ S4,261 Oe1 l1e1 660c . S283 Dcsk1c1 820c•• ..... 5390 
Sconmolef EJ lltbd 600dpi 2.4bit elf SCSI w/'l.w . SJ77 Dcikjel 680c . S3 l 3 Dc1k1er 8Sfo1 5484 Conne1 TopSto1 3200mb lnt .. 5239 T610CT. Pentium/90. Bt.\B"'', ll 5'Ac1>te. 72().YJl SJ,099 ~~~~e~~~:~~e\~~~f,~~~~u~ .....S103 
Sconmol l!f € 6 lltbd l 200dpi 30b11clr SCSI w/lw .... S565 lornego Dino Eo1y 800mb In t/hr SI l c;t / Sl 46 Tec1::i70CX:S,P~/120.BMB , !13'0S, 126G8 Sl,874 Loierjcl 51.fS . 5S04 Lm.cir1c! SP $874 -Erhefe~ Pro/1 0 16bi! IOOT, ihinJhid lloih vpgd ..S 117 lomego 01110 3200 !nt/hl . 5237/ 5'291 bJo70XDtprrwrv'l iO, WIB", 113'J.a:..oe. I 26Ga $4,842 Lc11ttjctStJ.P 51 ,024 Lo)erjel 5 Sl ,284 

Elhe1upreu Pro/10 PCI ENET 32bit tp only .......... 514 1 Sconmo~ei mfubd 600dpr 68 71xlr SCSI w/sw ..52,023 

M1c1osolur1on~ Bock Pock 800mb to ht 5159 lecti 710C01. Pnri/133, 1&.'a"". 12 t'Adve. 126G6 55,714 SEIKO INSTRUME NTS IllE rh~elpms Pro/ 10 PCI ENET 32bit combo ......... 5166 


Erhe1upm1 Pro 10/ lOOPCl EN ET J2bi1 IObt ...5219 	 JM lri;r.-on Tope Corlfidge 800mb/3200mb S31 / S3 5 ieaonOCDT.Peru-/IJJ,lM'O . 12l'ktr.e. 126G8 S6,102 Smort Lobel P11n1cr EZ-30 w/softwore . S149 
Smart Lobel P11nter P1ow/softwore S2SlErhe1upms hubs ... Coll PLAY INCORP. TopeSIOf 4000. 1 6GB. SCSI. Int / f,1 . $38 3/ SSOc;t TEXAS INSTRUMENTS 


BOCA Multiple packs available Stq:ipyV.deo FrancG-obber24bild-~pcrt w/sw Sl89 TopeStor 4000. 1 6GB. E~DE , Int 5JBJ 

lOBo*TErherr.erHub8 pe1r ... .......................... . 589 
 HEWLETT· PACKARD
lOB01e-TEhiernet Hub 16 port .... .... ................... 5196 

Boco lonCordEtherneTVlB lOBose-T ................... S59 Scanjei 4t Ao1bed 600dp1 24bi!-clr w/c1lr w/sw .S999 HARD DRIVES 
 ~ 
Boco lonCordE1hcrnetPCI 10Bo~T ..............5107 Xaniel 4P JOOdpi 24bil<olor ......................... 5509 
 MAXTOR
Boca Lon Co1d E1hernet ISA 1OBo~T. .. ........ S49 
 "Sconiet 45 Penonol De1ltop Scanner . SJ39 1 G8E~DE ···· $2 0 7 · ,···

EPSON 	 1 JGBEIDE . •, 52 14 :aMULTIMEDIA 	 1 6GBE~DE ~ 5267Photo PC Color Oigilol Come10 . .......... S489 

2GBf~DE . IDE' S311 

CREATIVE LABS -- Action Sconni119 S~em II 30(h 600dpi ........... 5489 

Vo!ve C04X ..... S2J9 
 WESTERN DIGITAL 

VISIONEER 	 lGBE~DE S2 18 I 28GBE-IDE . S'234 'lerso220X,Pere,,,/75.BM8,95" k.M,811).0.S $2,271
Blastei C04X/6X/8X S129/ Sl99/ S239 0I 6G8 E4DE .. S280 2 lGB E4DE ... S369 Verso .:O::X:C, Pent'Sn/75. W.B, 101"Act:ve.5Jl),•.S 53,618 No1• fru 11i• I.Poper Port VX fOf Windows, serio! interface ....... SJ 18 

2 SGB E40E 5439 Vet10 .:050C.Peri1~/90.8 1>'S, IOl"Ac1.-ve.BlOl.\8 54,142SoundBla11t1!6ValuelDf .. S9S 
WL:.;;;;_--.11 "''"''"' · l ~';..,..f " S«rndBlauer J2 IOE ... .Sl59 SEAGATE 	 Venc .:OSCHC.Pti'"vm/90.8MB. IO J"Aclive.81C».\S 53,903 utDhcoveryC01 6 4X/8X... .. $279/ 5349 To get Juno, call 1·800·398·JUNO, ext. C!GB FAST-ATA 2 . 52 14 l 2GB FAST-ATA 5224 \~nc .:08M, Peri1.um/ 120.BMB, 10 J 'Acti...e, 1G8 S4,189MONITORSPerformonceC0168X ... ...... $404 l 6GB FAST-ATA2 S31 l 2 lGB FAST-AiA S3J3 ()r e-mail us: firsl soune @offer.juno.com 

QUANTUMNEC 	 CAS ES850MB FAST-ATA2 5 186 1 2GB FASl-ATA2 S238I:f.i 14 :f·\3:\1) it..11 /1 Froolntemol~llSecvla>Mu1ti1ync XVl 5· ts• 28mm 1024l768ni 60hz Rot .S479 	 I 7GB FA5T-AIA2 S267 2 6GB FAST-ATA2 S369 TAR GUS ...Cum11lhnr nhuf 
Norepoc S35 \eo1heiC01e .579 '

AMERICAN POWiR CONVERSION Mulli1yoc MSOO 15" 251Ml 1280.1024111 65hz lb . SS71 MICRO SOLUTIONS 
nr-1 S<1 urn· lnh' rnatiu 11a1 

Boc\Pocl 850M8 connecu to pimtet pc>fl 538 3 :!~~!~: :: :; ::=~:::::=:~:::::-_-::=:~:::~~::- .::: :·!~~ Mubirync MJOO 17' 25mm 1280• 1024ni 65hz lb . S857 	 Unweool Co)e 568 (Offlelhble Bod Pod S68 
BoclPocl I 2GBconne<lstopiin ter pclft $446 

• 	 utBcd:lfS Pio~. w"- 95 _________ ·····-···-Sl9J Multi1yn:: XV17• 17' 28mm 12B0•1024ni60hz Pa 5807 	 P1emier Noleboo~ S78 Bu11nesi Comurer 5123
BoclPod I .6GB connecls to pimtei pcHt .. S4 77

Smcrt lfS 70L ___ ,________________ ........ $369 Mi.ibisync Xf:l7 17' 28mm 1024>:768n160hz Rot ..S1,008 	 Pre11tgeLeathefCa~ $228 EncOl'eNylon(o)e .5c;t8 
 FAX/MODEMS
EncOfeleothetCc~ Sl 68 Bu1me11 Tr aveller 5198SnaflfS !COO.. SS02 ~syric XP !7 17' 28mm 1280. 102-1ni60hz llot. Sl ,044 CALL FOR ALL SCSI DRIVES 	 ~ Sherpa Roll1119 Travel Ca\c ... S179 	 US ROBOTICS 

Sportslcr 14 4 doio/fo ~ Int / h r 593/ S 110 
Smcrt lPS 1400. 5629 Mubisyoc XP21 21 ' 28tm1 1600.1 200ni 60hz lk11..52, 182 

Sugo ""'""'-<>I · ...... SJl ADI SYSTEMS E·IDE & SCSI 	 SporTSTei VI 14 4 , v·mool lnr/Ext. S93/ S 1115.lge Aw rro___ .............. S29 

MiaOiCcn 4V !5 ' 28mm 1280io; l024n1 llo1MPRll ..S380 	 Sporhtcr 28 8 Wm Modem !n! ... . ..S 139 CONTROLLERS PC CARDS (PCMCIA) 	 S164/ Sl8SSport~tcr28B!n1/h t
Mia~cn 5V 17' 28mm 1280•1024ni llorMPRl1. .S64S VIDEO CARDS 	 ..­

Spor t~ter 28 8 Voice lnt/E..:1 5185 / 5213 
MiuoScon \7X 17' 28mm 102411768ni Rot .V.PRll .S898 GSI SpcHt11er VI 28 8 Int/Ext . 5275/ $194 

Model 18, Co-Re\1den1 IDE AccelerclOf 549 !::~~Modem w11h XJACK ...~ .5227 ZYXEL (ISDN Fax/ Mode m) ::~..'.~""° ::::~=~ Sl~SI~~ NOKIA Model 21 , Combo IDE. flpy. Acce!ercrc1 S69 J.:Q.Y.8 PC Co1d Hord Dflve .c"!~."'. "" ' \'. S459 El11e 286.t: 28 8 u1. v 34 upg ro 1\dn .... S427AJ!Grop.i::sf'rolllh:i2rrb/~- .....__$258/ 5399 Energy 17' mulr 28mm 102•h768ni Flor MPlm .... 5685 Model 32. Mu~1.Port IDE. w/!2116550 Uorr $129 Ethe111et IOBose-T/Combo ............. 51 03 / $129 El1:e 2S64~i/r 1idn 12Slbp1 2-wire leased led .. S541

Oicmond5dl6421 20n 120X1........................ 59 1/ 5147 VIEWSONIC 
 ~ VI. 32-bot Ve so h!ender Boord fo1 VU~ .579 l70M8 PC Co1d /260MB PC Cord HOD. $360/ 5404 PRACTICAL PERIPHERALS 

SRAM .SMB - 2MB/fLASH 2 SMB - JOMB .. .... Ctilt =~~;:~.~~···· ..... S2~-~:~ Viewsonic 17GS 17' 27mm 1280x 1024ni Iler ....S684 PROMISE TECHNOLOGY 	 PC1 44HC/MT \ 4 4 Int/hr . S7S/ 591 
PM28SHC/MT 28.B lnr/E, 1 $169/ 5189 EIDE MAJ. . 16 birtSA, noRoppy s49 

EIDE 2300 Mu\, vtB. with 1bppy BOCA
Csoofivelcb.JOBlallef............................................ 5340 ViewiOnic 17GA 17' 27mm 1024iJ68ni Aol spl S772 	 MEGAHERTZ 

Jazz Mk~JokO"tJMif.G .... ............... 537 1 V>eW$0n ic 17PS 17' 25mm l600xl280ni 60hz flot .S859 	 $69 x.JACK 28.8 Fox/Nodem . . .............. ,$246 


On-l mchj>fenl 44 1nt/E•t SSS / $79 
J= JOM>J< .................................................. ... 5209 GOLDSTAR ADAPTEC 	 E1hemet x.J ACK lOBo1e-l/Combo ........ S122/51 SS 
 Boca Modem l .: 4 lnt/Exr S79/ S99 

524	 E1hefnet • 14 4 Modem x.JACK 1OBose-T . 5 140 AVA.15 1 5~•tSCSl216b11nollopw/coblew/1wlo!e SB 5 Mu l!•mcd10Voice.v.odemlnr ...... S89 

AHA-1 S20o SCSl2 l6b11 nof!op wo/coble dos S69 XIRCOM Off1ccCommunt<olorV34 lnr 5219 


~99fXReoftt3322rrO ............................ $176 Energy 17' . 28mm 1280x l024ni. Rot, /;\PRU .....S662 AHA-1 St. Ocl SCS!2 l6bi1 noAop wo/coble do1 S 193 Cre<foCwd UPS Erheroe1. 10Bose-T/ Combo S 138/ S 185 Sound E!lpl'~l•on 14.: In! ..... $197 

~9WX.tldionnl 2:rb/ 4mb ........... _5291 / $441 ~~ 1527 15' 28mm 1280&1024ni8ot MPRL S409 AHA-28<!2o kit fASTSCSl2 Vl8 2Rop w/coble S24 l C1ed11Co1d Erhemet • l441Y\odem. IOBose-T.... 5352 Sound h pre1sion288tn1 ....... S291 

l'bnber9hiogiie 1282mb/4:nb .................... $486/$822 AHA-2940 FASTSCS12 PCI no Rp wo/ cbl wo/lw S217 C1ed1rC01d Ethernet • 28.8 Modem, lOBose-1 .....5450 WebGlider .:60 ISON Exr 5299 


=~~:;:;:::.~ ·· _7'.~;.: Energy 15' ..28mm. 102t.x768ni. flor. MPRll .... S338 

MAIL OR FAX ORDERS TO: Call the Upgrade Experts171 4) 448-1150 • FAX 1114) 448-7760 
EMAIL ADDRESS: sales@firslsource.com 


First Source International 
 -VISA. 
7 Journey • Aliso Viejo, California 92656 ORDER NOW ­

FSI SALES HOURS 

Monday · Friday: 6am - 6pm • Salurday, l am - 4pm 


TECH. SUPPORT HOURS 
 800-458-9866Monday - Friday • lam · 5pm 

Technical Support: ll 14) 448-mo 
 International Orders Call 714-448-7750

All hours Poci~c Stcndord Time 

Circle 111 on Inquiry Card (RESELLERS: 112) 

mailto:sales@firslsource.com
mailto:firslsoune@offer.juno.com
http:WL:.;;;;_--.11
http:113'J.a:..oe
http:UOl'lol'l.np
http:Asc~-.oP
http:Jur:.ent.oJ30.Pen1nrm/l00.8.wl


• • • • • • • • 

• • • 

• • 

• • 

• 	 Wh en you choose the Oata Fl ex appl ica tion 
development system,youcancount on delivering pow­
erful so lutions. DataFlex's greatest strength is in the 
language, a 4GL strong enough to sustain anythingyou 
can bu ild on it. Powerfu l enough to takeyou far beyond 
thepointatwhich most other products leave you stranded. 

Over 350,000 installations and 2,000,000 users in 40 
countries make DataFlex a provensolution for a wide range 
of business applications for companies like Mercedes­
Benz, Coca-Cola, and World SHARE. 

" World SHARE turns streets and strangers back 
into vibrant neighborhoods. Each month 400,000 
families in 33 states volunteer to improve their 
communities in exchange for 50% savings on

•• groceries.As anot-for-profit business, there's no 
margin for erroron large investments like app/ica­• 
tion software.World SHARE's developer, Comware 
Computers,chose DataFlex because nothing else•• compared in power or reliability. Our DataFlex 
application's versatilityhasallowedSHARE's mem­
bership to grow from alocal concern to nearly a 
half-million families nationwide.Itcontinues to let 

••
• 

usconcentrateon expandingourbusinessofbuilding
• caring communities."•
• Andrew J. Morikawa 

•• President, World SHARE 
•• DataFl ex means bu sin ess. We speak yo ur 
• 	 language because we want you to speak ours. Cal l us 
• 	 today for a free information ki t. 

CompuServe: GO DACCESS - Internet (WWW): http://www.daccess.comDATA ACCESS 
Phone(305) 238-0012CORP O R AT I O N 

http:http://www.daccess.com


Introducing 


@BTIRAI 
. 

t 

The Best Thing Since Sliced Bread. 


Any way you slice it, DPT's new SmartRAID IV SCSI RAID adapters are the best. 

SmartRAID IV adapters are compatible with more operating systems than any other brand, 


offer hardware RAID levels 0, 1 and 5, and support for up to 64MB of cache. Available in one, 

two or three channel configurations, all SmartRAID IV adapters come with Storage Manager®, 


the software utility that makes RAID setup and maintenance as easy as point-and-click. 


Call for more information on the best thing since sliced bread.. .SmartRAID IV. 

You'll find out why SmartRAID IV is the Smart Choice. 


t 
1-800-322-4378 


iiDPT. 

Distributed Processing Technology 

The Leader in SCSI, RAID & Caching 

Technology Worldwide 


·: . .. ·:: . . SOURI S rnif i:' 
,~ ,,~1 =- ~~16\ rn~ 
~ ~~1 NM~•tl • os

2

~411, ~~~~ 1¥. 
140 Candace Drive, Maitland, FL 3275 1 •Tel: 407-830-5522 • fax: 407-260-6690 • sales@dpt.com • http: //www.dpt.com 

Circle 115 on Inquiry C ard . 

http:http://www.dpt.com
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AMD·CPU 256C VLB, HSA, 2·VLB, 8·30 PIN OR 4·30 PIN il l

486DX4·100 & 2-72 PIN OR 4·72 PIN. 8·30 PIN & 2·72 PIN. ENHANCED BIOS 


AMD·CPU 256C VLB. HSA. 2·VLB, 8·30 PIN DR 4·30 PINR 

486DX4·120 & 2-72 PIN OR 4·72 PIN, 11-30 PIN & 2·72 PIN, ENHANCED BIOS 




1· S840 
,. 718 

1079 
>199 

NOTEBOOK ORIVES/1 YEAR WARRANTT OH 2 .5 ~ 
MK1924FCB524MB ISMS IOE 5299 
MK1926FCV 8 10M B 13MS IDE 379 
MK2720FC \ .3GB 13MS IOE 565 

tBMHDN520 520MB IDE $200 

COLORADO 
MEMORY SYSTEM S 

JLJnillo 1'1001ntcmal .... ..... .$2.29 
HP Color:ulo T1000 .. ...... • . 17 4 
PllO 1 OGB SCSl·21/4 " ........... 6 26·75 1 
PT25 2.0GB SCSl ·2 1/4" . 9 36- 106 1 
PTSO 4.0GB SCSl·2 1/4" ......11 5 1-2 176 
PT60 2·4GB SCSl·2 OAT ... 9 94- 111 4 

CONNER 
TapeS tor '120MB Parcltcl Porl .$260 
TapeSrnrBSDMBlnicrnal .......................188 
TapeS!or 850MB Parcllcl Porl ........ .330 

EXABYTE 
4200 2GB TAPE INT/EXT .... . .$699-850 
8205XL 3.5-7GB TAPE INT/EXT . 1276- 1449 
8505XL 7· 14GB TAPE INT/ EXl 1998-2298 

l·MEGI{ 
BernoLJlll 230MS lnslCler SCSI ............ 54 74 
Bernoulli 230MB Transporlable SCSI. .525 
90 Mll/ 150M81230MB CartrlClge ........... .99 

~lEt.1~ 1 .1 
MULTIMIDIA 

5peea$tarS!ar5-IGrapllics2 t20, ISA, 11.18 119 
Spee~itatStar64 Grapl'l~s2220, ISA. 2M8 .... 175 
5tearth6.!GrJphiCS2120KL.ORAM. IM6. PCl,VlB 149 
Slca!ll1 6.! Gr~plwcs 2220KL. DRAM, 21.111. PCI, Vlll .195 
Slc~lt116-:Vldeo2 1 2 1 ,0!IM.1. 1M!l.PCI ....... 149 
Stcaltll 5-1Vl\leo220 1. DRAM. 2MB. PCI ...........199 
S!c al1115-I ViOeo 2121 IV, ORAM. 1M8 EOO. PC! 249 
Stealtll0.:V.Ceo2 1211V.ORAM,2M!IEOO.PC! .305 
Ste~M fj.: voaeo J2~0Xl. VRAAI, 2Mll. PCI 339 
Ste~ 6-l ViOeo J240Xl. \'RAM. WB. VLB. PCI 339 
StuM 5-1 v.oeo J2~0XL. \'RAl.t. 4M8. IAB. PC1 489 
EOQe302 1lOXL.ORAA! 1MB.PCI 229 
E~ JO 3240XL. ORA.I.I. wa PCI 405 

~lC"'o:~ ~~~~~~.~.~~~ 
!IFX Vision 330 \MB ORAM. PCI . ........... .$ 139 
!JFXV1slon3302MllORAM. l'CI. .. ........ 179 
9FXM01ion531 1Mll0Rr.l.l. PCI. VLB ....... 179 
!JFX Motion SJ \ 2MB OllAM. PCI. VLB .225 
9FX Mo11on 77 1 2MB VRAM. l'CI. VLB ......295 
!JFXM011on771 4MBVRAM. l'CI, VlB •....445 

9GXE Pro 1500 2 Mii VRAM. PCI, VLB .•. 549
9GXE Pro 1600 -I MB VRAM. PCI. VlB . 7 1 g 
lmao1ne 128 -IMB VRAM 
lrnat;ilne 128 8MO VRAM 

.. 599 
1299 

~ 

,., I 
~ 

~i't~~~~~rkxc~~1~}~1W·1~5t·SC: · ~g..sj~~ 
Graphics Pro TLJrt>ei 2MB JSA. VLB . Pc1. ·::.305 

-
""""' '" '"'"' '"" "'· VLB. PCI .....4'S8DCl=I 

1111w1Hw111 

Voyage1 1MBVL-Bus ........................ ..599 
Voyager 2MB VL·Bus · ·· ...•.•..•.•..HiS 

,!V,!~~T~~~~!. 
SVGA 512K 1024 X 768 ISA................... .50 
SVGA 1M8 102-l X 768 ISA ................... ... .SB 
SVGA 1024 x 768 1 MB VLB VGA card .....9B 

PROMISE 
TECHNOLOGY. INC. 

IDE&SCSICACHECONTROll.ERS 
DC200 2F0/4HD ISA (exp to 16MB) . ..$99 
DC2300+EnhancealOEVLBw/t 6550Vo . 69 
5030 32·Bil PCI BusMastilf JOE Caching 159 
DC4•10 BusMasterSCSVIDEVLBwflO 179 
DC5·10 BusMas1erPCI SCSIWIDE ........ 169 

@ adaptec 
1505 CD ROM 16·811 SCSI K11 
1515 16 BRJSA-SCSl2KIT .......•......... .82 
152<1 16 BltlSA·SCSI 217 DEVICE CARO) .99 
1522 160117HD/2FDKtf ......... 136 
1522 16 Bit 7HD/2FD Cara Only ..•......•• 119 
1530PK 16B1tlSAtoFAST SCSl-llK1t ........ 189 
1542 BusMasterCardOnly ... .....199 
15-12CPK Bus Maslef Kl! .......... . ............ 255 
1640K Mic10Ct1.1nnel ror PS/2. 7110 .........345 
2940K 32-BitPCI SCSl-2 Kit. ................... 235 
29 40WK32·B;tPCIWldcKit ..... ......... ... .. 284 
29~0UWI( 32-Bit PCI Wide Kit ............ ......... 299 
274?.1 E1SAKff. 14HDs .......... .. .............369 
2742W FAST WIDE SCSI CARD .........•....... 399 
2825VL E11ha11ce<1SCSVIOE Kit. .. ............ 179 
2842A VL SCSI 2 VESA ............................259 
1-160 Sl im SCSI PCMCIA SCCSI Card •... 199 
3940 OualCrta1111elPCtControllerK1t •..••. 469 
3940W 32BITWlOEPCIOua!ChannelKlt . 475 
T348 Paral~ POr1IOSCS1Plus ...........149 
T358 ParaldPOOIDSCSIP\ISEnhanced 199•gs1 
HI PERFORMANCE IDE CONTROLLERS 
11 B·Bl14FO& 250MU TapcAccclCard .. SSS 
18 Co·hls1,H1011Por1. IOECard ... ..... 59 
21 21t0. ·1FO(LJPI02.88t.1) ..••...... 69 
32 SMLJnl·portlOE. Apy,lape, &VOAccel . 129D ~ u~ l aG I ~ 

KH45C 32-8n VL.B Fas! SCSl·2 Krl . . 5199 
KT S-ISC 16-8.tlSABusMasterFas!SCSl-2~ . 209 
KT742A32-B11EISASCSl-2K1t. .•.•. 289 

~g;~~ ~~:::: ~:~~ ~:~: ~~~-~~~1 c~;d : · ~~~ 
~:ii~~g ~~:~:: ~g: ~:~: ~°'~::-~cK~11 .'2" Kit: : : ~~g 
IDE CACHE CONTROLLERS 

~~~~g~ ~E~~~~at~gh;ocg~~~e r·::::: • 1~~ 
Kl 9 10A PCVIOE Cache Conuollef ......• 168 

SUPER CONTROLLERS 
IDE CONTROU£RS 
211 2HD/2FDw(l.ser1all1Pas/\Game ••• S29 

~cit3 ~~~~~~1~_E=~~~%~~-ISA.: ~~1 
500 16550 2HDl2f0 2·16550 2s/11)'1g VLB . 49 

DATA TECHNOLOGY 
2278 Vcsa localbLJSW/ 16550 ...... .....•... $30 

2280 Super ID card w/ 16550 ..............25 

2130 PCI IOE co111roller .....................30 


MODEMS 
(l)Hayes· 

AccuraV42FAST 1-14 Internal ... 
Accur11V42FAS11-14 E.xlemal .• 
Attll•aV34 FAST 2881nlemal .. 
Accu1aV.J-l FAST288flltemal . 
OptJmiiVJ2w/Yotcelntemal .... 

Op!Jm~ VJ 
2iiiiira· 

Supra Express 14.4tmemaL .. 
Su111aExpress 14.4Ex!cmal.. . 
SLJ praExpress28.81ntemal ...... 
SupraExpress 288E~cmat .. .. ......••..... 

[]!1'Jlobotics 
Sponster 14 41111erniillbtema1 .......... .S9'9·118 
Spons1ei28.8/VJ41ntemal/Extemal .••192-209 
Spons1e1 VI 28.8 V 34 lntemaL................ 239 
Coulier V34 2BBl2881nl/£J:t .......... .387·422 

intel-PUREDATA 
Sa11sFAXtlon200 1n1 .................................. S249 

Sa\lsFAXtlon4001n1 ........... ........................ 299 

Sa11sFAXTlon400Ext ......... ....................... ...339 


••PRACTICAL 
. PERIPHERALS. 

14.4Faiv'Moocm1111ema1 ...... .. 
14.4 fn/MO<lem External .......... .. 

28.8 V.J4Faiv'Modemlnlemal .... 
288 VJ-lFaiv'MOOemExtemal ...... . 

BDCl=I 
UIDDI>DD 

14.4 Internal .........................................$79 

28.8 lntcrnalV.J4 .................................. 169 

28.8 htcmal V.34 .................... ............... 209 


lllJM·1j!:lllt'liti,i,ill/.\9 
Te1m1flillKeyboard 
Wyse60ambe1/ oreeivwnite .. 
Wyse 160amller/ orttn/WMe 

http:lntcrnalV.J4
http:Stealtll0.:V.Ceo21211V.ORAM,2M!IEOO.PC


Cellular Batt)) 
Upgradeyour existing 

X86 system to the latest "" ' 
 131051 131123 131094 122673 
in CPU process ing power! fll@J Designed for use with fast chargers. Made from 
• Licen sed award BIOS only the best quality ce lls. Talking time will vary
• RAM expandable to depending on individual usage habits and power

128MB on board ;:s====yrj consumption rates of specific phones.• Supports 512K x 36, 
1MB x 36, 4MB x 36 SIMMs 

• Four 16-bit 1/0 expansion slots (ISA) 
• 4 PCI local bus slots • Fits most Jameco cases 
• Supports EPA's Energy Star Program 
• ZIF socket • 256 cache on board, expandable 

to 2MB (interleave)• Clock select 50/60/66MHz 
• Size: 11 .0'L x 8.5'W • Weight: 2.5 lbs. 
• One-year warranty 
129031 Pentium• motherboard w/o CPU ... $174.95 

- "Extended" 1/0 Card 
~ 4 Serial/2 Bi-Directional 

Parallel Ports 
• With ex1ended 

IROs: 3, 4, 5, • I ," ,1• :•••:!~fi7: f.:.";,.l. 

7, 9, 10, 11 , ' ' ' 
' 	 i i12, 14, 15 ,-< . 

• 16-byte FIFO ~ -~c:::a..7 ,; .-- ]..: ...
buffer 

• One 37-pin connector with 4 DB9 cable 
fanout for easy connection 

• 2 parallel cables •UART chips emulate 16550 
• Configureable using COM 1-9aru!..l.IT1-3 
130a76 Ex1ended 1/0 card ...... .. .. ~ $129.95 

Jameco 64-Bit VESA 

Graphics Accelerator Card . 


• 2MB Fast 
1,' 	 I ' "DRAM 

• Non-interlaced ' 1 a • ,I -- ~ I ~1 
resolution and · ~ · . ~...... ' -1. • 

Zero-Flicker'" refresh rates provide you with 
exceptional versatility and display clarity 

• VESA-compliant 28-pin feature connector for 
multimedia applications 

• Full VESA and VGA selectable modes 
130913 64-bi~VESA graphics card ..........$149.95 

Dynamic RAM 
DIPs 

Part No.Product No.Pins Description Price 
41620 4164-100 16 64KB x 1100ns .. $1 .39 
41435 41256-60 16256KB x1 60ns ....2.39 
41443 41256-aO 16256KB x1 aons ....2.19 
41371 41256 -1 00 16256KB x1100ns ....1.79 
42243 511000P-70 1a 1MB x 1 70ns ....6.29 
42251 511000P-80 18 1MBx1 80ns ....6.19 

SIM Ms 
Part No.Product No. Description Price 
53701 94000S-70 4MB x 9 70ns $137.95 
53719 94000S-aO 4MB x 9 80ns ...135.95 
414a6 41256A9B-10 256KB x 9100ns .......a.95 
41515 41256A9B-70 256KB x 9 ?Ons .....14.25 
41523 41256A9B-80 256KB x 9 80ns .....13.75 
41769 421000A9B-aO 1MB x 9 aons .. ...31.95 

Computer Power Supplies 
• Fits most popular 

desktop, mini vertical 
and vertical cases 

• 8088/80286/80386 
and compatible 

• One-year warranty 

• Built-in fan 

19465 150 watt (aoaa) .. 

67467 200 watt (80aa/802a6) ...... 

19545 200 watt ..... 

19529 200 watt mini .......... .. 

65728 300 watt .... .. .. 


Jameco Heat Sink/
Fans for 80486/
Pentium®CPUs! 

NEC 

131035 P100/110/1 20 6.0V/?OOmAh...........$24.95 

131043 P100 6.0V/1100mAh ............34.95 

131051 P100 6.0V/1100mAh (NiMH) 39.95 

131060 P7 4.aV/1100mAh ............29.95 


Ericcson 

131123 237 (CT-700) 6.0V/?OOmAh ..........$24.95 

131131 237 6.0V/900mAh ..............39.95 

131140 237 6.0V/1100mAh (NiMH) 44.95 

13115a 237 6.0V/450mAh (slim).....49.95 


Nokia 

13107a 101 /121 7.2V/700mAh ...........$29.95 

131086 101/121 7.2V/1100mAh (NiMH) 49.95 

131094 101/121 7.2V/450mAh (slim) .....59.95 

131107 500/232 6.0V/1100mAh (NIMH) 44.95 

131115 500/232 6.0V/450mAh (slim) ....49.95 


Motorola 

122657 PT-500 6.0V/?OOmAh ...... .....$19. 95 

131166 PT-500 6.0V/1100mAh ............26.95 

122665 PT-500 6.0V/1300mAh ............29.95 

131174 PT-500 6.0V/1100mAh (NIMH).44.95 

122673 PT-500 6.0V/450mAh(slim) .....39.95 

131182 PT-500 6.0V/650mAh (slim).....49.95 


Hands-Free ml
Kits 

For Motorola flip 
phones. Asafe, easy 
way to use your port­
ablecell phone. It lets 
youkeep both hands free! 
128856 Portable hands-free kit.. ................$59.95 
12a848 H/F kit w/ plug-in charger................59.95 

64-Bit PCI Local Bus Graphics 

• IBM 4a6 and up. 
PCI 2.0 compliant 

• 1MB DRAM standard 
on board; upgrade­
able to 2MB or 4MB 
using 256 x 16 DRAM 
P/N 128688 

Accelerator Card ~ 

M " ""' 
• Drivers for many Microsoft" and other popular 

software applications including Lotus, AutoCad 
and 30 Studio (3.5" disks) 

• VGA, SVGA and multi-sync compatible 
• Feature connec tor VESA 26-pin header with DB15 

video connector • User's manual inclurled 
• Size: 7.6"L x 3.3"W • One-year warranty 
128a05 1 MB PC! graphics card .... . ... ..$99.95 

Microsoft®2-Button Mouse 
• Serial mouse 
• PC/'l:f/AT/ 

386/486/ 

&)> Seagate Performance 
SCSI Hard Drive Solutions 

Hawk Family 
• Requires host SCSl-2 adapter 
• Average seek, read/write: 9/10.Smsec 
•Speed: 541 1RPM 
• 512KB multisegmented cache buffer 
• Mean time before failure (MTBF): aoo,ooo hours 
• Power requirements: 

6.3W (P/N130542); 6.5W (P/Ns 130551 , 130569) 
0.38A @ + 12VDC ±5%; 0.70A @+5VDC ±5% 

• 3.5' lowprofile • One-year warranty 
130542 Fast SCSl-2, 1.05GB ...................$409.95 
130551 Fast SCSl-2, 2. 1GB ..... .... .............739.95 
130569 Fast wide SCSl-2, 2.1GB .............. ..a79.95 


Barracuda 2LP Family 
•Requireshost

SCSl-2 adapter 
• 

· 
• Average seek, ~\.: 

read/write: a/9msec ' .~ 
• Speed : 7200RPM 
• 512KB multiseg­

mented cache buffer ' 130585• Power requirements: a.aw 
0.49A @ + 12VDC ±5%; 0.61 A@ +5VDC ±5% 

• 3.5' lowprofile • One-year warranty 
130577 Fast SCS l-2, 2.1GB ....................$a49.95 
1305a5 	 Fast wide SCSl-2, 2.1GB ...............a99.95 

Barracuda Family 
• Requires host SCSl-2 adapter 
• Average seek, read/write: a/9msec 
• Speed: 7200RPM 
• 1024KB multisegmented cache buffer 
• Mean time before fai lure (MTBF): aoo,ooo hours 
• Power requirements: 12.5W 

0. ?SA@+12VDC ±5%; 0.65A @+5VDC +5% 
• 3.5" low profile • One-year warranty 
130593 Fast & fast wide SCSl-2, 4.2GB ...$1249.95 

Floppy Disk 

Drives 


• PC/XT/AT compatible 118957 
118957 Panasonic 1.2 MB 5.25' .......::.......$39.95 

118922 Panasonic 1.44 MB 3.5' ..................49.95 

74392 Teac 3.5'/5.25' combo ..................129.95 


Win '95104-Key Keyboard 
l;J w.u l:UJ;J LI.L1.J~-

l. ~~T '~H~! l~T~~rtit»?Jx?*!::Eb~ 
• Ergonomic sfyle.,!:For IBM PC/AT or c61i\jiiilibles 
•Tactile ~ey stroke-high ql@Jity rubber.~banical 

key M ttlfesr O· :O.UJustable tltt machaniSm 
• N-k.eyj~O"IJ-p,viif,~·"Sim.1_ ~.,~-;_x-~ x 1.0'H 
• Weight: ~.o ltlSJ ll©ntYea~..\Wr~ 
12aa13 Windows '95 keyboard ..................$19.95 

REVEAL 98-Key Keyboard 
with Trackball 

compatibles . ~ :· • LED indicators for num, caps and scroll lock•w •00 I ".;\j 'I "'""''"'"" • ro'""'"' 
• Includes . ·.· • Function lock to use arrow keys that are relocated 

Microsoft" · to accomodatetrackball • Built-in tilt mechanism 
setup diskette . .. . .. . . . : • Includes DB-9 cable for trackball and keyboard 
and manual cable with adapter for PS/2 

• Includes DB9 connector (connectors for PS/2 •Size: 18.0"L x 7.4'W x 1.2'H •Weight: 3.3 lbs. 
not included) • One-year warranty 

111860 2-button serial mouse ...................$39.95 131289 98-key keyboard ...........................$49.95 

JAMECO®1355 Shoreway Road CallforyourFREEcatalog! 

ELECTR0N1c coM•oNENTs Belmont, CA 94DD2-41 DD 
coMPuTeR PRooucrs 	 FAX: 1•8DD•237•6948 (Domestic) 


FAX: 415•592•25D3 (International) 

E-mail: info@jameco.com 

http://www.jameco.com 

• PC/'l:f/AT 3a6, 4a6, 
Pentium• and compatible 
computers 

• 0.28mm dot pitch 
• 1024 x 768 maximum 

resolution 
• Non-interlaced flicker free 
•Unive rsal power: AC100-240VAC 
130171 14" super VGA monitor .......... ... $279.95 

Jamicon 2X CD-ROM Drive 
• Compact 5.25" FDD-size 1 ~ 

CD-ROM drive unit 
• Includes adapter card 
• Fully MPC compatible 
• MS-DOS CD-ROM 

• Use with enhanced 
IDE interface 

• Photo CDI 
compatible/ 
AT attachment 
packet interface 

-

• Digital/analog audio playback capabi lity 
• Automatic loading tray • 5.25' half height design 
131 342 4X Panasonic CD-ROM ...............$84.95 

~ Roadrunner External 
DISCTEC 4X CD-ROM 

• IBM PC/XT/AT/ PS/2 ···--· or compatibles 
• Compatible with both 

standard and bi ­
directional ECP/EPP 
parallel port protocols .... -- ­

• Can daisy chain up to a compatible devices 
plus a printer via pass-through connector 

•Transmission rate: 600KB/sec 
131297 External 4X CD-ROM .................$299.95 

TEAC. 6X Enhanced 

IDE CD-ROM Drive ~


http:http://www.jameco.com
mailto:info@jameco.com
http:3.5'/5.25
http:NIMH).44.95


mhe All Micro CNE Self-Study Course™is the first 100% 
Computer Based Training (CBT) program to fully pre ­
pare you for Novell's CNE exams. Its innovative design 

provides fast, effective and convenient training to anyone wishing 
to become aCertified NetWare Engineer, even when hampered by 
a busy schedule. Our CNE CBT allows you to learn and practice 
everything you'll need for full NetWare certification. 

• All on one CD 
• Interactive NetWare simulation for hands-on exercises 
• Study at your own pace 
• Hundreds of practice questions 
• Priced below competitive products 
• Everything you need to prepare for 


Novell's test! 

~ AllMicro 

Affordable! 
The All Micro CNE Self-Study Course is priced far below other 

competitive training packages, so you can now get top quality 
training at a price you can easily afford. 

MICRO HOUSE 
t: anrn~Added Bonus! ;~ 

The AllMicro CNE Self-Study Course even !l .. 
comes with the required Micro House !. 

't 
Technical Library™. You 'll have at your ~ 
fingertips the latest specifications, diagrams, ~ 
hardware settings, component locations, 

configurations, and other hardware technical 
information, all on CD-ROM. Familiarity with the 
Technical Library is required for full certification. 

Effective! 
Don't put your career on holdThrough the use of interactive exercis­

es, you 'll be able to gain practical hands­ any longer! Get the AllMicro 
on knowledge under simulated situations CNE Self-Study Course and
without the need for a working network. 

get certified ...FAST!AllMicro 's CNE CBT ensures that when 
you complete your training you 'll be fully 

COURSE MODULES INCLUDE:prepared to pass your CNE exams, and 
· Administration v3.1 x • TCP/IPTransport fo r NetWare 

best of all , you 'll be ready and confident • Advanced Administration v3.1x • Networking Technologies 
• 3.1x Installation & Configuration (#802) • NetWa re 3.1x to 4.1 Updateto go into the workplace and perform 
• Service & Support for NetWare (#801 ) ·NetWare 4.1 course also available 

vital CNE functions . 

Convenient! 
Our CNE CBT program offers you flexibility and portability 

unmatched by traditional training methods. You will study when 
and where it's convenient, at your own pace using astep-by-step 
format for either NetWare 3.1 x or 4.1 ! 

NOTE: As of 6130196 current CNE's will lose 
their certification unless they pass Novell's 
new 3.1x-4.1 update test. We have the course! 
CALL TODAY// 

For more information about our limited time discount pricing CALL: 1-800-653-4933 
INTERNATIONAL: (813) 539-7283 •FAX (813) 531-0200 

ALLMICRO, INC 
18820 U.S. HWY. 19N., #215 , CLEARWATER, FL 34624 BM 

Circle 11 6 on Inquiry C ard. 



* LIMITED QUANTITIES * 

Thinkpad 750, 720, 700, 4Meg ..................$ 99" 

Zeos Meridian Notebook, 16Meg.... ...... ... .. ..379" 

HP 5000(Twinhead Slimnote 8Series, 16Meg .419" 

Winbook, 8Meg ...... ... ..... ... ... ..... ... ... .... ....89" 

Compaq LTE LITE, 4Meg ..... ........ .......... .... .79" 

HP 5L, 4Meg .. .. ............. ..... ......... .. .........89" 

256 x3-80, 30 Pin .. .. .. ..... ..... .. ... ... ..... ........5" 

256 x 3-70, 30 Pin .. .. ........... .. ... ... .... .. .... ....6" 

1 x3-70 ... .... ........ .... ...... .. ...... .. .... ... ......19" 

512 x 36-80, 2Meg, 72 Pin .... ... .. ...... ..... ..... .30" 

IBM 6450603, 1Meg .......... ... .......... .... ......19" 

IBM 6450604, 2Meg .............. ..... ... ...... .....29" 

NEC Versa, 32Meg ......... .... ... .. .. ....... .. .....519" 


CACHE MEMORY H+~,;11:t-J•11l!f1 
12NS t5NS 20NS 25NS 256K{l60p/n) PlpellneBurst C1ehe Module

•50 6.00 550 S39.00 
m.x8(3.JV) \4.00 950 512K(l60pln)P/pel/neBurslCacheModu/e 
32Kl8 •50 '"' 900 4.25 •oo 

11.00 9.00 •oo S69.00...·~I 11.00 900 8.00 
tSOOISVJ 19.00(3.JV) 


15K.d i .00 1.00 6.00 

128K.>! 29.50 26.00 24.00 $49.00 

32.a!SOJ 1200 11.00 !00 

tilltorSOJVenlOn 


••• 	 256~J~~fi~/,Aw7,g~f~'~~~:adule 

Individual D·RAM Chips 11: m•art1 ttrnm 
81}287-XL 49.00 
80387· ox 39.00 

50HS SONS 7DNS !DONS 
MEMORYFO~ IBMA APPll... 80387· OX 44.00 

1Meq11 SM 6.45 
m•> ·~ ·~ ::~ gg::z11 1;~:~ 39.00 3'00 


1 M~1~ {Zip f\\ - 24.00 1'00 2100 
' ~"'' - Intel 49.00 
256x,~P,ge0~ - 7.25 rn 650 5.~ 1me1 39.00 
2564(Utlc0p - 9.95 Intel 29.00 
2S6x'fsaoez~i - Int el 29.009.25 9.00 8.95 
25614 itt eo p)- 10.95 7.95 

25618SOJ) - 1900 18.00 ·~ 
 Lowest pficeonlnlelover dlivechips 
25611 325 215"' "' ••I"" J15 

200 
25611&SOJ l!OO 2;(),) 
256116SOJE!ltl- l!OO Cynx33DXS49 Cyrix40DXS79
256•16VICleolJp- 39.00"00 

CYRIX DRx2 386 to 486 Upgrade Clock Doubler 
CX4860Rx2·25/S0 .. .. ...199.00 CX4860Rx2·J3166 ..... 19900 CX 486SRx22s/50 ..... 189.00 


SIMM MODULES (Add $5.00 for SIPP) 
40NS SONS 60HS 70HS 80HS 100HS 

256x9 	 10.00 9.00 B.00 
21.00 21 .00 21.00\~:~ ~ ~ g~~i~l 26.00 25.00 24.00 17.00 

4Meg x 9 8900 85.00 84.00 
l6Megx9(9chlp) 	 459.00 

72 PIN SIMMS (EISA), EDO DIMMS (168 pin) 
BOHS 70HS BOHS 	 1•64 4Meg 119.00 
35.00 34 ,00 35.00 "" 8Meg \44 .00 
49.00 '900 49.00 279.00 
79.00 1500 79.00 h&I m:!~ 58900 "'' 149.00 m oo U9.00 1179.00 

309.00 29900 30900 16•&J !rs~~ 4269.00 '"' 
599.00 599.00 599.00 llV 4Meg Call

\589.00 1569.00 1589.00 3.3V Call 
60.00 59.00 60.00 lSM ea 369.00 

\29.00 1:14 .00 B~ ··~ 134.00 32Meg 73900 
269.00 259.00 269.00 J.3V 6-IMeg Call 
489.00 479.00 459.00 4Meg69.00 6400 69.00 ~~ ~gg 8Meg139.00 13500 139.00 "" 16Meg ~::
269.00 259.00 26900 JWeo Call
559.00 54900 559.00 6-IMeg Call~H~ 

ECC Simms/Dimms Moduels SODIMMS 
PentiumPro72Pin(lnst.atl lnpairs)/SIMMS 72Pin. 33V 11900 

8Meg ... .. . • 219.00 72Pin.J3V eMeo 21900 
\6Meg ,, , .. .. 399.00 72Pin.33V 16Me11 moo ··~ 

72Pin,331/ 32 1.le\) Call 
&!Meg . . . . .. 2599.00 72Pin,5V 4Meo 11 9.00 
128Meg .•........... ....•. ..... . ..•. • .5189.00 72P1n,SV SMeo 2\9.00 

72Pin, 5V 16Meg 429.00 

32Mtg .. .799.00 

sv. 1~s~;~nK!i";s~~igf;J~( ~ ~1~1~~ ...... . 488.00 	 72Pin,SV 32 t.\CIJ Call 
144Pm,331/ 4Me g 279.00~~~ ~:: ~~Nmr .:::::::: :: ·· · 1~~;:~ 144P1n. JJV 549.00Bl.lea 

J.3V.168Pin OIMMS 144P1n, 331/ 
16MegKn . 547.00 144Pin.J31/ ~~r~e~ "" 

14~Pm , W 4M eg 244"".00~~i~~ -· ... ···· ····· ·· .... ... : ·~m.~ BMeg 489 00 

128MegKit .•.............. , . •.• . .... ..6954.00 1:rn~:~~ 16MeQ Call 

256MegKi1 ............. . . .. ..... . ..10.858.00 144 Pm,5V 32Meg Call 


AST MEMORY 
MOOEL AMT PRICE 
BrivolCSeries,Br;ivo MT.Brivo MS. 1900 
MH.AdvantageProDX33.SX2S 158.00 

279.00 
536.00 

PremmlaLXP/60, MX4/6&!, 4/100T,P/60 156.00 
16Meo 279.00 
32 MeQ 536.00 

We also sell Memory for: Dell, Gateway, HP, 

DEC, Sun, Zenith, Acer, NEC and Epson 


6-IMeg
SMeg 

161.leg 
32Mt9 

~·~8Meg 

2MegK11 50078().005 

Call 
158.00 
278.00 
576.00 

1072.00 
198.00 

6B .OO 

SECURITY WILL CALL WIH DOW HOW 
OPEHI HO SURCHARGE FOR MC, 

VISA AE & DISCOVER 

Compaq, IBM, Toshiba , Epson , AST, Tl and More!! 

TOSHIBA LAPTOP MEMORY 

IBM PS/1, PS/2 MEMORY MODULES 
IBM PAR TNil 

~~g2i.~~%6(2Meg) 
WORMS WITH MODEL HD. 
30·286, 25-286, 50MTHRBO. 
70-061.E61 , 121.50Z, 5SS X, 65SX . P-70, 

PRICE 
91.00 
49.00 

'--"'. - . :-' --BATTERIES 
* * CALL FOR NOTEBOOK AND LAPTOP BATTERIES * * 

MODEL AMT. UPGRADED MANU. PART I PRICE 
Tmi700(SDRAM} 8MeJ1761ile~ZMeg l19M9/1U99 
T2000SXE/22005Xt11800, 1S5tl. C Wey4Mf9raMeg PC-PA2000U 691139.'279 
12100. 2105. 21[t(I. 2155, 21 10, 2115 4M~'8Meg/16!.1~~ Mro 10712591449/671 
T4400SX, SXC T64 00. T6600 ~!.'.eQ PC·PA2004U 129.00 
14400SX, 5XCT6-IOO,T6GOO 5MeQ PC·PA2005U 229.00 
T4400SX. SX"CT6400.T6600 16Mtg PC·PA2010U 499.0CI 
T4$00.C, l4600. T4700, T1900.C,Tl9\0,T1950jJ.3v) 4Meg PC·PA2012U 119.00 

PC·PA201JU 219.00~::: ~: ;1::;!~~: m:~: ~: ;:~:~: ;::~ii. i:: 1~:~ PC·PA2014U 429.00 
T4700. 4800. 4e.51l(H.lrdDrr.-e) 810MfWl.3G1g 709.'819 
T3400CT. moo.13500 4MtDIBMW1&Mt9 PC·PA2019U 129/'249.~19 
1600,611J, CTEao 8Meg/16Mt'91J21.! t9 219/4S9/9S1 
14DOCS,,OOCOr.nao.1os Edo 8M1g!16M10/32Mtg 11mn1Js1 

NOTEBOOK, LAPTOP MEMORY 
MODEL 

m~m:m~t~rt':~m. i87. 
ACER Na/1Pta.ACER Not1W1 
ARt.11538 
ASTAsn 
AS!Asce 
ASTAsce 
ASTSm 
ASTUote 
ASTPov;e 

""''' "' "' 

.; 
99 199 

219 "' 
69 99 199 359 "' 
" 113 212 
89 113 212 

89 

" 119 "' 
59 89 " "' 19 	 39 67 134 "' 59 

69 
139 269 " '" " 19 " 39 67 13' ..;69 199 ~9 "' " 69 89 129 " 89 199I"139 
119 

119 239 
Call " "' "' "' 67 13' 219 699 "" "" 59 	 69 129 
59 	 69 \29 

89 
79 
;9 

89 109 169 199 

"" 
Cail 
" 139 121 
139 229 

,, 169 

" 159 " 
" 199 " 99 159 

" 
69 99 189 

159 " 
" 
,9 

129 199 329 

" 
119 


H.P. COMPATIBLE FOi-iT CARTRIDGE 

5SLS,65LS,X.Station120&130,35SX.3SL5.40SX 
35LS,40SX.Va1Pt.32ST 49.00 
65LS 89.00 
35LS 

61113 
67!13(12.]gJS36 

219!419/B1' 
388.00 
149.UO 

67.00 
lJ..l .00 
279.00 
536.00 
89.00 

169.00 
349.00 
6B!l.OO 
69.00 

&150128/92G7200(4Meg) 	 56.00 

169.00t~m~m~~~ i: ~1;~i 169.00 

645 1\ 58J92G7208(4Megtct) 109.(){) 
219.00~W~~~o{tJ"'eo fte) 	 399.00 

IBM NOTEBOOK & LAPTOP MEMORY 
Thinkp.id750.C, 700.C.720,C.Cl57SX 146.00 
Th lnk p~tl 750. C, 700, C, 720, C. Cl575X 279.00 
Thlnkp.id750,C 488/976 
lhln~pn! 755, 360, 355. 340, 450 119.00 
Thinkp.id755, J60,J55,341J,451J 219.00 
rl!lllkpad155.36D.355. 34D.450 439/1069 
rlllnkp1dSOO 11 !11219/419 

129.00~1~~=~~:~1~~in:a 2491489 
l.X40,N3JSX,PSUote 69.00 
LX40,lmSX,PS Note,Hpd350, J50C,PS rlote425 119.00 
LX40 , N33SX, PSUote 219.00 
Thlnkpad750. 755,360.JSS 719fl97 
Thlnkpod7550immMOO~les 1191459 
Thln~pad 755 19SIS97 
Thln~pad 350, 3SOc. PS Uote 425 229.00 
Th lnkpaa350,350C,PSUote425 J57.00 
nilnkp10360,365 119/2 19/429 
rlllnk111dlOO 1'6/27'1468/916 
Thlnk111d70r 109/201Jf419 
Thinkpld701C, CS, Ouller!ly 109.00 
TMnkpoO 70\C. CS, Sutler!!y 
n1n~p..Jd701C. CS . aun erUy 

only)Tn:nkpaa3401301 
T hmkp~U 760 
lhin~p.id 820 
Tninkoad8SO 
Thlnt11adl60 
rlllnk111dl60 

COMPAQ MEMORY MODULES 
Deskp ro3B6S 

Oeskp ro386 2~El20E 

u~skp 1 0 386125. 20 
OeskproSystem P10386fJJ.4B6/l5.4a&/SOL 
Ots\pro 41661 , ~rJ31 , 41251S. 3?331 31251 
Oeskpro"M'Setles 
Oeskpro 
Ots~p ro 
Oeskpro 6711 

Otskp10 67/1 

Prem lo 


671134/2791589 
67113412791589 

59.'69189/169 
8911691349/699 
8911691349/699 

671134/2791536 
67113412791536 

1l-l/279153at99912000 
134/219J536199912000 

COMPAQ LAPTOPS & NOTEBOOKS 

MIX!u 
Mooule 
MIX!ule 
Module 
Module 
MoOu le 
Module 
MOOule 

Conw10, LTEE1i1e 	 4M~g 
8~1 eg

16Mt g
Conrurl320. 325 4Meg 

8Meo 
Conlura400,410, 420. 430 4M tglBMegl\6Meg 
Contura4125,4125C . 4125C X 4Meg

SI.leg 
16Meo 

Aero4125.4133 4Meo 
aMeo 

HARD DISK DRIVES 
COlmER MAXTOR WESlEAti OIGITAL 

850MB Cf5850A sm 1.0G IG 7850AV $219 850MB AC2850 S218 
1.2GIG CFS1275A 2<0 1.2GIG 7\2!iOAV 242 l. 2GIG AC31200 240 
L6GIG - 291 1.6GIG - 285 1.6GIG AC31600 307 
Hl60 SCSI 219 
2 1$CSI 629 

PCMCIA VERSION 2.0 
MODEL PRICE MODEL PRICE 
S·RAMC ards l MEG $ 119 PorlatJ lc CD ROM ( 2~) & Card S289 
S-RAMCari!s2MEG ~~:,~11:,; 11 m 
28 .81 1 4.JDatatFJ~Modem 189 "' Multimedia Combo, Sound/SCSI 499 

Type!ll260MgHardOrive 41914.400114.400 Data!Fal Mo~em g.\ 
Readl'l11 te1Card(lSAS101 ) 

L;in Etherne! (Co~~). (10 Base T) "' m~~~~~O~~l~~~l~r~gdem 1125.8 Adap~erm
" 
4Me~-1s~LAS ~~e~~rlt1 1s%~~~3~~h m~~~e~agi:~a~e~~~aA~rc·s~ot ~~A:cALL 

CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 9-4 PST 

All proclJcts brand new & gual"iVlteed • We buy excess il"M?llto!y 
Trademarks are registered with their respective companies. 

w~llil 

LAPTOP, NOTEBOOK 2.5" HARD DRIVE 
22825 Lockness Avenue • Torrance, CA 90501 2.5" IOE Internal Hard Onve - Mos1 No tebooks Suppor1ed 

810MEG 12.Smm $499 l .JMEG 19.Dmm $799 

SECURITY WILL 	 Prices & AvailabilityCALL 
FAX: 310·539·5844 NOW OPEN 

TOLL FREE (US and Canada} 1985 Without Notice Sat. 10:00 a.m. to 12:00 noon 
310-539-0019 	 CAlLWINDOW 1-800-433-3716 ESTAB. Subject to Change Mon-Fri, 8:00 a.m. to 5:00 p.m. PST 

Circle 117 on Inquiry Card (RESELLERS: 118) . 

http:lhin~p.id
http:n1n~p..Jd701C.CS
http:T4$00.C,l4600.T4700,T1900.C,Tl9\0,T1950jJ.3v
http:10.858.00
http:256�16VICleolJp-39.00
http:p)-10.95
http:19.00(3.JV
http:m.x8(3.JV


COME SEE US AT 
COMDEX CN in Toronto 

July 10-12 at Booth #1649 

An 

® 

Control PC, Macintosh, and Sun 

Computers from 1 Console! 


• 	 Supports any mixture of PC/Macintosh computers and 
Sun workstations - up to 4 in all 

• 	 Any platform's peripherals work with any type of 
computer in the system 

• 	 Full multimedia capabilities; keyboard, 
mouse, video, microphone, speakers, 
and serial port available 

• 	 Multiple users can access different 
computers simultaneously 

• 	 Convenient desktop size unit 

COMMANDER Jm'" 

Cybex Corporation 
4912 Research Drive Huntsville AL 35805 USA 

(205) 430-4000 (205) 430-4030 fax 
][crsEX™ 


http://www.cybex.com/ 
PC is a registered trademark of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Sun is a trademark of Sun 
Microsystems. Cybex, Commander, AutoBoot, and 1xP are trademarks of Cybex Corporation. 

Dealer Program Ava llable 	 Made In USA 

Circle 11 9 on Inquiry Card (RES ELLERS : 120) . 

http:www.cybex.com




Provides power protection (UPS, Surge) 
for PC stations, File Servers, 
Multi-User to Mini Computer Systems. 
PCM-35 350VA, 10min. 

Full Load Backup, 141bs 
550VA, 15 min. 
Full Load Backup, 321bs 

$99 

CATEGO RY 5 
10 Base TPatch Cables 

CATEGORY 5 (100Mbps Standards) Colored Cable ONLY (No Boot) 
* Simply fill in __ with one of following cable colors desired: 
70 (Gray) 73 (Green) 71 (Black) 74 (Red) 72 (Blue) 75 (Yellow) 
Altex No. Length 1-9 10-49 50+ 
73-66_-3 3 ft $3.40 $3.09 $2.83 
73-66_ -7 7 ft 4.40 4.00 3.67 
73-66_-15 15 ft 6.44 5.85 5.37 
73-66_-25 25 ft 9.02 8.20 7.52 
73-66_-50 50 ft 14.80 13.45 12.33 

Wall Plates for Inserts 
l=lvory W=White 

CAT 5 Surface Mount Jacks (BPBC) 
Each 25 

Part # Description 1-9 SMS.2 -5 Dual S5.99 $4.99 
SMS-5 Single 4.50 3.90 

KWP-2 2 Port 0 0 1.49 
KWP·3 3 Port 0 0 1.49 
KWP-4 4 Port 0 0 1.49 

KWP-1 1 Port i $1.49 
10-24 
$1 .34 

1.34 
1.34 
1.34 
1.34 

Cat 5 19"Patch Panels 

KWP-6 6 Port 0 1.49 With 11 O Punch Down Blocks 
Part# 
PP824·5 
PP848·5 

Desc. 1-4 
Cat 5 - 110 Type RJ45 Jack INSERTS 
Available Colors:Whlte, Ivory, Black, Red , 

Green, Yellow, Orange & Blue 

8 Wire, 24 Port $99 
8 Wire, 48 Port 199 

KJ·110WH (White) $5.50 $5.00 

Other Type Inserts 
KP·IN Blank Ivory $0.30 
KP-INW Blank White 0.30 
KP·B NC BNC Feed through 

S0.25 
0.25 

Ivory 3.00 
KP·BNCW BNC Feed Thru White 3.00 
KP·ST ST Insert 6.50 

2.73 
2.73 
5.91 

Replacement Power Supply, 230 Watt 

PS230MINI $29 

CATEGORY 5 IUTPI Unshielded Twisted Pair 4f!::: 1.99· 100-999· 
VDC5·4 Level 5, 4 Pair, Unshielded CL-2 PVC $0.15 $0.10 
VDC5-4P Level 5, 4 Pair, Plenum -::::::J 0.45 0.30 

IHE 1284 Enhanced Parallel IfPP) Printer Cables 
Bi-Directional Printer Cables 
PPC1284-6 DB25 Male to Centronics 36P Male ( 6 ft) 
PPC1284-10 0825 Male to Centronics 36P Male (10 fl) 
PPC1284HP-6 0825 Male to Half Pitch Centronics 36P Male (6 ft.) 

Part# 
PPC301-6 
25MM-6 
25MF-6 
HD1 5MM-6 
KEC-6 
PS2KEC-6 
MEC-6 
PS2MEC-6 
ATM-6 

Description 
Cable Assemblies 

Printer Cabl e 0825-36 Pin Centronics, 611 . 
0825, 25 Line Cable Male to Male, 6 fl. 
0825, 25 Line Cable Male to Female , 6 fl . 
15 Pin High Density, Male to Male, 6 ft . 
AT Keyboard Extension Cable, 6 ft . 
PS2 Keyboard Extension Cable , 6 ft. 
AT Monitor Extension Cable, (9M-9F) 6 ft . 
PS2 Monitor Extension Cable, 6 fl . 
AT to Modem, 6 ft. (9S-25P) 

~~TEN CPU Switch 

Each 
$2.99 

3.99 
3.99 
4.99 
2.99 
3.39 
2.99 
3.39 
2.99 

Each 
$12.95 

15.95 
19.95 

10+ 
$2.54 

3.51 
3.51 
4.24 
2.54 
2.99 
2.54 
2.99 
2.60 

BX CORUM DriveII
MITSUMI 900Kbps data traf!sfer 

with 30mps access. 
128K Built-in Buffer memory, com­
patible with 16-bit enhanced /DE/ 
ATAPI interface definition allowing 
connection to standard !OE, offers 
front panel headphone jack, volume 
control, has motorized front disc 
loading/auto eject and is MPC2 
compliant. 
FX-600 MITSUMI 6X CDROM $109 

MASTER VIEW allows one console to access six 
servers (CPUs). Supports VGA to Mullisync, 
has built-in buffer, is Daisy Chainable, AutoScan 
or Manual selection (3·40 sec. scan interval), 
Perteet for computer room access to fileservers, 
trouble shooting, testing or Q. C. 
CS-106 MasterView (AT Only), 1to6 $279 
CS-104 AT/PS2 MasterView, 1 to 4 269 

Computers Ii llectronics 
CS-102 AT MasterView, 1to2 219 
VIDEO SEPARATOR - Video Signal is enhanced 
for distance up to 21 Ott. (Daisy Chainable) 
VS-104 4 to 1 $119 
VS-108 8 to 1 179 

Hours 8am-6:30pm M-F • 9-Spm Sat, 12-4pm Sunday CST 
CORPORATE, INSTITUTIONAL &GOVERNMENT POs WELCOME. NET 30 TERMS AVAILABLE UPON APPROVAL 

TERMS: For C.0 .0. orders add SS per package. Minimum $25. Cash or Cashiers Check only. For orders under $99 add S3 handOng 
charge. All shipping is FOB San Anionic, Texas and will be added lo your invok:e. Texas residents add 7-314% sales lax. All 
returns require AMA# and must be returned in original condition. A 15% restocking lee will be assessed on product returned in non· 
resaleable condilion. Prices subject to change without notice. We are not responsible !or typographical errors. 

/' , 

~I 

VOYAGER 64-Bit 
"lightning fast" PCI 

Graphics Accelerator 
SVGP64 BOCA Voyager 
64-Bit PCI 2Mb 
Graphics Accelerator 

SVMP64 BOCA PCI Voyager 
Movie Player, 16-Bit, 1 Mb 225 

1-800-531-5369 
FAX: 21 0-637-3264 

~ 
5Texas Locations 

1 l:i.2 IH·35 North • San Antonio, TX 
{210)637·3200•FAX: {210)637·3264 

10731 Gulldale • San Antonio, TX 
{210J828·0503•FAX: {210)340·2409 

10705 Metric BIY!I. . Austin, TX 
{512) 832·9131•FAX: 1512) 835·1328 

15207 Midway Road• Dallas, TX 
{214)3 86·8882•FAX: {214)386·9182 

2650 S.P.1.0.• Co111us Christi, TX 
{512J814-8882•FAX: {512)814-8812 

z•~• 



f?, WESTERN DIGITAL 
FACTORY NEW-3 TEAR WAHRANTT INT-Ell 
WDAC2635 039MB llMS IOE $1!9·329 
WDAC2850 850MB 10MS IOE 190-340 

WOllC31200 1.20!! !OMS IOE 220-370 

WDAC21200A 1.2011 10MS IDE 215·365 

WDAC3 ! 600 l.OGO 10MS IDE 274-424 


______________________ W0AC32100 2.1011 10MS IOE 335-485 


~~~ H~;~JEA~~:RR~6'ensJ~:m WOAC32000 2.5Gll HIMS IOE 395·545 

~m~~p l :~g: g~~ :g~ ~~~~g~ ~P.J ~:~i.::6 
M12.004A 2.0Gll 12MS IOE 299.,149 ========= 
"17250-IA 2.5GB 12MS IOE 405-555 FACTORY NEW·5 YEAR WARRANTY INT-EXTUM llt·l·Hl:J,\·l1)1] ·H'Jij 037255 2,1011 9.SMS SCSI $495-659 

!:-~··:!!·:!:·-~-~-!:!··!-=·!!!!!' ~-~·· !!·!!·~'- w,\!·1'f.1:!mrnamJ 
"""':f.~11~.t1!!!\ .. ,,,. SYQUESTMK1924FCll 524Mll 15MS 10£ S349 REMOVABLE CARTRIDGE DRIVES 
MK1926fCV810MB 13MS IOE 399 270MB SCSI INT/EXT . . . . •. • • .• $3 
MK2720FC 1.3G8 13MS LOE 595 27DMD CART. SINGLESIS PACK • .. 

!~~ 

&?Seagate 
FACTORl NEW 1-!1 YEAR WARRANTY INT-EXT 

ST3491A 420Mil 14MS IOE $159-3 19 

ST3630A B50MB W.15 IOE 179-329 

ST5850A 650MO 11MS IOE 11)5-345 

ST51080A 10500 10.SMS IOE 205-355 

ST51270A 1.JGO 10,SMS IOI! 2 1S<IM 
ST31640A 1.600 10.SMS 11'.!E 280-4:10 

ST321AOA 2 2GH !OMS IOE 200-449 

S1 51080l'I 1-0!.G!~ 10.SMS SCSl-2 262-387 

ST32430N 2,\GS 1!1MS SCSt·2 500-723 

ST43'100N 3,SGil 11MS SCSl·2 545.(195 

STl52JON 4.2GS OMS SCSl-2 899-1049 

SH 10800ll 9.0GB 11MS SCSl-21899-2049 

SC3:J.BAllRACUDA• 7200RPM IHT·EXT 
S1325SON 2. ICB a.AS SCSl-2 750-900 

5515150tl ~ 2Gll BMS SCS!·2 969-1139 


~1 ' iii ~ · ~I' 1 ~ I
"' . . 4j • r 

D BUllOGICMOUSES KT445C 32·8itVlD Fost SCSl·2 Kh .. •. $ 199 


2& 38UTION •. 
 KT545C !6-~ISA~FastSCSl·2Kl . 209 

Kl742Al2·61tftSASCSl·2KJI • . •. 2B9
MICROSOFT .• KT747C lZ·llrtEISAFas1SCSl-2Kil..•.•. 299 

BT757S 32-llitEISAfU\ \~SCSCanl .• 349 


CPU FANS 
486 & PENTIUM CPU FANS .......... . 515 


5662·762 

..709·899 

949-1099 


.. 12·55 

3$-170 


" " " 
•..474 

... 525 


.99 


AT1~~0012'.'8, &.. \\8,PCl.$ 199 
llTIWt1Tlllx!VIW.l(MlllSA.Wl.l'Cl ... 245 

~Proil.ltlo 2MBISA PC! ........258 

~sProlurtlO ~MBISA,Vl.6.PCl ..399 


8DC~ ............. 

Voyagerl MB VL·Dus ......... .. ..... 

Vuyager 2MB VL·Bus .................. ,165 


'"°',..-C'l~.;;J Numbor Nine 
~~~CnJlftf COlllotlllil4 
9FXVisioo3301Mall!lAM,PCL .. ,.$139 

!lfXV,$lorl3302M80AilM, PCl. ........ 17!) 

9FXMoliOllS31 tMll DAAM. l'Cl,V\.8 ,,179 

!ifXMollo115312MBDAAM. PCl. 'ttll .225 

9fXMOOOlll112MBIJ!lAM. PCl, Vl.8 . 295 

9fXModon 771 ~MBVIV.M.f'CI, VL D.. 445 

9GX! Pro 1600 2 ~16VRALl. PCI, VUl .5'10 

!!GXE"Pro1600•M8VRAM,PCl, 't\S . 7 19 

~128 4MB~'RAM ............. 599 

~128eMUVRAM ........... 1299 


M.t/t.]ii .t llw• 
Ultra OJ( • Sl!JWJr las!BXCOROMIOE . $2 18 

PLEXTOR 
PX·43CE 4.5X, SCSl,lnt.256Caclle , •. $255 

PX-45Cf 4.5X,SCSl,fa1. 256C&che •.. .. 360 

PX.03C:S llX.SCSl, lrtt/EIJ256Cactie 299-449 

PJ(-BJCS liX,SCSl, ln\IE:ll256Cache.425·515 


KT946C 32-Bitl'CI FllSISCSl·2K!I, •.•••• 235 

KT9~C 32·011PCIFas!'llkMSCS1-2Kft . 329 

IOE CACKE COHTROUDI! 

KT510A !SA/JOE C~cllll COlltrD!ler.. .. • •• 95 

KT4 10A V£$AJIDEC1ch11Cantrol!el , ... , 125 

KT910A PClllDECacne Controllet.. '.' .• 168 


DATA TECHNOLOGY 
2278 Vesalot31bus w/Hi550 .. .... .. ...... $3 0 

2280 Suparl0card wf1G550 .. . ...........25 

2130 PCI IOE cont10ller .......................... 30 


SUPER CONTROLLERS 
IDE CONT8DllERS 
211 2Hll/2FOwt.!sMaltl Par/1 Game •• $29 
243 2HMmVLBEtOEw/io2~ntlo .. .. 39 

400 165502H0/2F02·16550 2s/11)'1glSA•• 49 


UV>IU IWSMaS!tf l'!;!:ili~IWIUt _.......... ltl9 500 165502tQ'2f02-16S50h/_!P,o'.1Q..,.8 . 49
11.,,, z;;;:s:ss n 

..$79 

'" "" '" m·i!i w Hayes· 
169 Accura VA2 FAST 14 ~ ln1t1nal.. ... - •••• ··-·sag

A.ccuta V.42 FAST 14,4 Eittemal ~....._ ••••• 106
••PRACTICAL AeCll rJV.J.IFASl 20.BlnHrn.tJ................. 179 

. PERIPHERALS. 	 Acc11raV.34fASf288Extctflll ................192 


Optima V.32 w/llo!ce lrll~mal.................... 389 

Op1imaV.32w/\<tlleeE>i1e<nal ...................415
144 Fu,'M odllmtnlemal ........ - ...........575 


14,<IFa.n.1111MmE.lJl!fJ\3l ...................... 100 

28 8 V34 F~Modllm Internal. •.... ~. •• 199
•P 

28 .8 V.34 FaNJ.1odem EKlt<NI •• ~•..•.•. 215 
 (!11'Jlobotics 
Sp0ns!ert4.4 lllltm.11........ 
Sporblef 14.4 Ultmll ........ . 
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CD RECORDERS 
2X CD Recorder 
4X CD Reader 
•Complete PC Internal with drive, mastering 
software, controller, & 5 disks $849 

•Complete PC External with drive, mast ering 
sofuN;m~. controller, & 5 disks $949 

•Complete Mac External with mastering 
software & 5 disks $899 

4X CD Recorder 
4X CD Reader 
•Complete PC Internal with drive, mastering 

software, controller, & 5 disk s S1219 
•Complete PC External with drive, m aster ing 

software, controller, & 5 d isks S1l19 
•Complete Mac External with mastering 

software & 5 disks S1269 
Hewlett Packard 4Xr2Xw Complete PC Kit $989 
Smart & Friendly 2Xr2Xw Complete PC Kit $829 
Pinnacle Micro 4Xr2Xw Complete PC Kit $909 
Yamaha bare drive 2Xr4Xw $749 4Xr4Xw $1119 

CD ROM DRIVES 
SCSI CD ROM (add $90 for external) 
Sanyo 4X 190ms $115 Sony 4X 250ms $129 
NEC 4X 200ms $122 Pioneer 4.4X 140ms $169 
Plextor 4.5X130ms $249 Teac 6X 160ms $245 
NEC 6X 150ms $269 Plextor 6X 145ms $2B9 
Toshiba 6.7Xl20ms $239 Plextor BX 145ms $415 
Toshiba BX 145ms $299 
IDE (ATAPI) CD ROM 
Mitsumi 4X 230ms $65 Toshiba 4X J90ms $7 1 
Teac 6X ll Oms $11 9 NEC 6X 145ms $99 
Toshiba 6X I 70ms $99 Teac BX I JOms $169 
Toshiba BX 145ms $159 NEW! l OX 130ms $2B9 
CD ROM CHANGERS 
IDE-lnternal 
NEC 4X 4Disk $1B9 NEW! 3Disk 4X $155 
SCSI-External 
Pioneer 4.4X DRM·624X 6 Disk 190ms 256K $3 I 9 
Pioneer 4X ORM· I 804X BDisk 300ms 612K $1 B99 
7 Drive CD ROM TOWERS (1-21 DrPietowers&otherbrandsavailable') 
Sony 4X $1549 NEC 4X $14B9 Pioneer 4.4X $2029 
NEC 6X $2679 Toshiba 6.7X $2549 Toshiba BX $3449 

REMOVABLES 
OPTICAL DRIVES 
230MB Fujitsu DynaMO Bare $4 I 9 
230MB Fujitsu DynaMO Parallel Ext with 1 disk $439 
230MB Fujitsu DynaMO PC Ext w/controller, & I disk $499 
2.6Gig Maxoptix Int/Ext $1925/$2025 
2.6Gig HP Int/ Ext $2 125/$2225 
SYQUEST DRIVES 
EZ llSMB •1 3.Sms, 3600rpm, 12BK buffer, 3 1/2" drive 
Internal IDE with disk I External SCSI with disk $190/$199 
External parallel port wi th 1 disk $249 
270MB • l 3.5ms, 3600rpm, 12BK buffer, 3 1 /2" drive 
Internal IDE (SQ3270A)/ with 1 disk (53270AC) $299/$339 
External for parallel port with 1 disk $429 
SCSI drive (SQ3270S)/SCSI external (S3270X) $339/$399 
200MB • 15.7ms, 3220rpm, 64K buffer, 5 1 /4" fo rm factor. 
SCSI drive (SQ5200)/SCSI external(SQ5200CX) $339/ $399 
Genuine Syquest Media Qty 2-5/5-9/10+ or with drive 
44MB $4B/43/40 BBMB $53/4B/45 105MB $56/54/51 
135MB $27/24/21 200MB$79/74/71 270MB $60/5B/55 
!OMEGA DRIVES 
1OOMB ZIP • 3.5" x 1" high form factor A d a p t e c 

External SCSI w/ 1 disk $199 contro l ler 
Parallel External w/ 1 disk $199 A l 505CDKIT 

I Gig JAZ • 3.5" x 1" high form factor onl y $49 when 
purchased w ith Internal SCSI w/ 1 disk $499 
Zip or Jaz drive. 

External SCSI w/ 1 disk $599 

TAPE DRIVES 
Prices include 1 free tape! Save $10 with hard drive! 
1 Gig Seagate $1 59 BOOMS Seagate $141 
1.7Gig Seagate $2 19 4.4Gig Seagate $259 

Parallel External for printer port 1 Gig $269 
SCSI TAPE DRIVES (bare, no tape) 
2Gig HP DAT $609 2-4Gig Seagate DAT $679 
2Gig Seagate DAT $S99 4-8Glg Seagate DAT $8S9 
2-4Gig Seagate QIC $349 4-8Gig HP DAT $879 

HOT PRODUCTS 
ExaByte Hmm EXB-8700 Tape Drive 
The sleek, stand alone drive features a 7-gigabyte 
native, or 14-gigabyte compressed capacity, 
backup rate of up to 60 megabyte-per-minute. 

Complete backup kit includes: External drivew/ 

controller, cable, I tape, I cleaning tape, and aCD 

ROM w/ Arcada backup for DOS/WIN and your ..__....;;= -.i 

choice of Arcada for NetWare, Arcada for NT, Chey- ~ 

ennefor NetWare, or Palindrome backup director. EXA!Sl'\'f1TIE' '? 

S1489 alone or S1479 with hard drive purchase. 

Add an Adaptec controller [A 1SOSCDKIT] for only S49 


liill 

..11!1• 111 Out of drive bays? Looking for an easy 
a· ,-~• way to upgradeyour hard drive storage

"iidllilliM capacity? This harddisk card from Smart 
Storage Solutions is the answe r. Just 

]"'<,Plug-N-Play insert the card in a 16 bit slot. It comes 
_ ,f. Hard preformatted and will work in any 386 

s-1]~ Card or higher computer. 

!Gig [SSS I GIGI S299 2Gig [SSS2GIG] S439 
t.6Gig [SSS l.6GIG] Sl99 2.SGig [5SS2.5GIG] S499 

Fixed Disk Performance E 
With all the Removability Advantages Mco 

3 1 / 2" x1" drive, 1Oms 2year drivewarranty, l'I I . 
5 year cartridge warranty. Compatiblewith IJill•llll 
SyQuest 270 media. 
Internal SCSI with 1 cartridge $389 
External SCSI with 1 cartridge $449 
Parallel Ext with 1 cartridge SS 19 

SCSI HARD DRIVES 
SCSI Speed RPM Brand Model Wty Price 
B50MB 14ms 4500 Quantum TBBSOS 3 $19S 
IOSOMB 9ms S400 Seagate ST310SI N 3 $349 
IOBOMB 1 l ms S400 Seagate STS1080N 3 $23S 
1280MB 12ms 5400 Quantum FB1 280S 3 $276 
20SOMB 8.Sms 7200 Micropolis MC4221 s !S44 
2050MB 8.Srns 7200 Micropolis MC4221AV s ! 600 
2147MB 9ms 5400 Micropolis MC442 1 s !444 
2147MB 9ms S400 Seagate ST321SIN s !600 
2147MB Bms 7200 Seagate ST325SON s $675 
21SOMB Bms 7200 Quantum XP32 1SO 5 $630 
4290MB Bms 7200 Seagate STI Si SON s $989 
4290MB 9ms S400 Seagate STI S230N s $90S 
4294MB 8.9ms 7200 Micro polis MC3243 5 $8S9 
4294MB 8.9ms 7200 Micropolis MC3243AV s $94S 
4300MB B.6ms 7200 Quantum XP34300 s $900 
9091MB 12rns S400 Micropolis MC1 991 s $1840 
9091MB 12ms S400 Micropolis MC1991AV s $19S9 
9080MB 11 ms S400 Seagate ST410800N s $1880 
WIDE SCSI 
20SOMB B.9ms 7200 Micropolis MC422 1W s $630 
2050MB 8.9ms 7200 Micro polis MC4221 WAV S $689 
2147MB ams 7200 Seagate ST32550W 5 $675 
2150MB Bms 7200 Quantum XP32150W 5 $680 
4294MB B.9ms 7200 Micropolis MC3243W 5 $945 
4294MB 8.5ms 7200 Micropolis MC3243WAV 5 $1035 
4294MB Bms 7200 Seagale ST15150W 5 $1065 
4300MB 8.6ms 7200 QuanIurn XP34300W 5 $959 
9080MB 11ms 5400 Seagate ST410800W 5 $2029 
9100MB 12ms 5400 Micropolis MC1991W 5 $1929 
9100MB 12ms 5400 Micropolis MC1 991WAV 5 $2049 

SCSI CONTROLLERS 

560 
151 5 $97 
1520 $145 
1522 $155 
1540 $199 
1542 $270 
1640 !339 
2742 $379 
2842 $255 
2920 $169 

$239 
$295 
5105 
5139 
5195 
5439 
5529 

REMOVABLE DRIVE 

BRACKET 


Converts any l 1/ 2" hard drive into a removable 
drive. Great for transportability, data interchange, 
or security needs. Extremely high quality construc­
tion. Metal cartridge and frame, cooling fan, SCSI 
unit has ID select on the cartridge. Qty discounts 
available. System Extra Cartridge Extra Frame 

IDE $79 Sl9 S49 
SCSI $85 $40 $54 
WIDE SCSI $129 $64 $75 

IDE HARD DRIVES 

IDE Speed RPM Brand Model Wty Price 
631MB 14ms 3BOO Seagate ST3630A 3 $170 
639MB llms 4SOO Western Digital AC263S $170 
850MB lOms 4SOO Western Digital AC2850 S182 
BSOMB 14rns 4500 Quantum TBBSOA SIBS 
l OBOMB 1lms S400 Seagate STS1080A S196 
l OBOMB 9.Sms S400 Fujitsu M1606T $209 
1084MB 14ms 4480 Maxtor M71084A S200 
1090MB llms 4500 Fujitsu M16 14T S19S 
12SOMB ISms 3600 Quantum BFl 2SOA S200 
12BOMB 12ms S400 Quantum FB 1280A S216 
1280MB !Oms 5200 Western Digita l AC2 l 200A S205 
1282MB 10.Srns 5400 Seagate STS 1270A $207 
1330MB 12ms 4480 Maxtor M7 1336A $207 
1624MB lOms 5200 Western Digital AC3 1600 $249 
162SMB 10.Sms 5400 Seagate ST31640A ms 
1626MB 12ms 4480 Maxtor M7 1626AP $249 
1700MB ll ms 4SOO Quantum SR3 1700A $247 
2004MB 12ms 4480 Maxtor M72004A $289 
2100MB lOms S200 Western Digital AC32 100 $310 
2167MB lOms 5400 Seagate ST32140A $299 
2SOOMB 15rns 3600 Quantum BF2SOOA S319 
2SOOMB l lms 4SOO Quantum SR32SSOA ms 
25S9MB 1lms S200 Western Digital AC32600 $350 

IDE CONTROLLERS 
Save $5 when you purchase any IDEcontroller with any IDEdrive. 

TEKRAM 
DC200E, ISA, 2 IDE, 2 flop, 2 (16550) ser, I (EPP) par, I game 540 
DC2BOE, VESA, 4 IDE, 2 flop, 2 (16550) ser, 1(EPP) par, 1game $55 
DC290S, PCI, 4 IDE, Bus Mastering 139 
DC600CD, 16Bit ISA, 4 IDE, 2ATAPI, caching, RAID 1 $90 
DC680CD, 32Bit VESA Local Bus, 4 IDE, 2ATAPI, caching, RAID I 5109 
DC690CD, 328it PCI Bus, 4 IDE, 2 ATAPl,caching, RAID I $139 
GSI 
GSI controllers have on board BIOS to allow any size drive to be used 
in any system without the use of device drivers. Will run in conjunction 
with other controllers. 
GSl1533·1 B, ISA, 2 IDE S4 \ 
GSl\533-21, ISA, 2 IDE, 4 floppy 553 
GSl1533-32, ISA, 2 IDE, 4 floppy, 2ser, 1 par 5100 
GSI 1533-4C, ISA, 8 IDE 5119 
GSl1645-V1, VESA extender, requires GSI ISA $74 
GSI VESAcombokit 18&V1 $109 21 &VI $121 
GSI VESA REQUIRES NO DEVICE DRIVERS! 
Promise 
EIDEMAX, ISA, 2 IDE S36 
EIDE2300+, VESA, 4 IDE, 2 flop, 2 ser, 1 par S59 
EIDE4030+, VESA, 6 IDE, 2 flop, 2 ser, I par, I game, caching s143 
Other 
IDEHDCT, ISA, 2 IDE, 2 floppy 

l VISA 

MegaHau s 

2201 Pine Drive, Dickinson, Texas 77539 


(713)534-3919 FAX (71 3)534-6580 

Prices &specifications subfect to change withoo! notice. Shipping charges are nonrefundable. 

~~~m":bl~u~~~f~~~:~~or~~~~=~~T~t~~=)~~~=
to 15%restocking fee. All trademarks are regislered lrademarksoftheir respectiile companies. 
Personal checks held for dearance. We reserve the right to refuse arrt sale for any reason. 
Bundle price good only if sold at ad price. 0 1996 MegaHaus Inc. 
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Thinkpad 365X 

25256E7,P/100 8/810passive 


$2450 

Th inkpad 365XD 


25256E3, p/100 8/810 passive +CD 

$2720 


Th inkpad 365XD 

25256E7, P/100 81810 acti ve+CO 


$2799 

Thinkpad 365X 


2525EEF,P/120 8/540 passive 

$3190 


Thinkpad 365E 

2625W9A 5861100 8/540, passive 


$2045 

Thinkpad 365E 


2625W9A 5861100 81540, passive+CO 

$call 


Thinkpad 760 

9546U3A P/133 16)1.2GB active, CO 


$6990 

Th inkpad 760 


9546U4A P/133 1671.2GB, active, CO 

$5950 


Thinkpad 760 

9546U3B P,!120 ail .2GB, active 


$4985 

Thinkpad 760 


IBM PC330 / 350/ 360 &750 
658659H PC330P/1 0016/1.2GB 
WIN95 .................. ........$1984 
65865XH PC350P/10016/1.2GB 
WIN95,4XCD .. .... .. ...........$2124 
65865XH PC350P/1 0016/1 .2GB I 
w1N 95, 4xco .. ... ............s2142 
65867XH PC350 P/13316/1.2GB 
WIN95, 4XCD .................. $2407 
65869XH PC350 P/16816/1.2GB 
WIN95, 4XCD .. ...... .... ......$2936 
6598CXX PC360P/15016/1.2GB 
WIN9~ 4XCD ..................$4444 
PC 730100/133MHz 16/1.2GB 
(SCSl/IDE) ......................$call 

PC750100/1 33MHz16/1.2GB 
(SCSl/IDE) .............. .. .. .. .. $ca ll 
PC750166MHz16MB 
(SCSl/IDE) .... .. .......... .... ..$call 

IBM PC SERVERS 
PC SERVER 
310 P/100 16/1GB 4XCO .$ca ll 
PC SERVER 
310 P/13316/1GB 4XCD .$call 
PC SERVER 520 P/100 32MB 
2X2.25GB CD ..................$ca ll 

PC SERVER 520 P/133 32MB 
4X2.25GB CD ............... .. . $call 

PC SERVER 720 P/100 64MB 
4X2.25GB RAID ...............$call 

PC SERVER 720 P/100 64MB 

COMPAQ 
Contura Notebook Systems 

Contura 420c DX4/75 8/420MB •• $call 
Contura 430c DX4/100 8/720MB •• $call 

p C ARD LTE Notebook Systems 
~=;==::=~~==~=::::::;:===:=:;:::;::;:;;::=; LTE 5100CDT P/90 8/810MB+CD $stock 

Printers LTE 5200CDT P/120 8/810MB+CD $stock 
HP DESKJET 340 • •• •• • •• • •••• ••• $295 LTE 5200CDT P/133 16/1.2+CO • • $stock 
HP DESKJET 600/660C • •• ••• •• $289/392 Compaq Prolinea EHP DESKJET 850C/1600C ••• • • • $495/call 

HP LASERJET 5L/5P • •• •• •• • • • $485/call 
 Prolinea P/75 8/630 •.••• $1299 

HP LASERJET 4+/4M+ ••••• • • $1340/1845 Prol inea P/100 8/1GB •••• $1560 
HP LASER 4V/4MV••• • • •• •••• $1840/call Prolinea P/120 8/1 GB •••• $1675 
HP SCANJET 4S/4C •• •••• •• •• • $call/892 Prolinea E Pentium Pro
HP LASER 5Sl/5SIMX •. • • • • • • •• •• • $call 

Prolinea 6/150 1620CD ••• $3899
C O M P U T E R S Prolinea 6/180 1620CD ••• $4185 

Prolinea Mini Towers Pentium Pro 
Prolinea 6/150ML 2GB+CO+Matrox 30 •• $3199XU 61150 16/1 GBscsl+CD+Matrox 	 • • •• $stock 


• ••• $stock 
 Prolinea 6/166ML 2GB+CO+Matrox 30 •• $3399 
XU 6/200 16/1GBscsi+CD+Matrox •• •• $stock Deskpro XL Series 
XU 61200 16/2GBscsl+CD+Matrox • •••• $5825 DP XL 5/133 2GB+Matrox 30 •••••••• $call 

built In Network card, Windows NT preloaded DP XL 6/150 2GB+Matrox 30 •••••• • • $call 
DP XL 6/150 2.1GB+Matrox 30+PO •••• $call 

HP NETSERVER DP XL 6/200 2.1GB+Matrox 30+PO •••• $call 

Nelserver LC P/100n33/166 32/1gb+CD. . . $call Compaq Servers 
Netserver LC P/133/166 32/1gb+CD •.. . • $call Prosignia 300 Pentium90/120Mhz . .. . .. $call 
Nelserver LH P/133/166 32mb,no disk, Array •• $call Prosignia 500 Pentium 120/150Mhz .••.. $call 

•••• $call Prolinat 1500 Pentium 100112011 5D/166Mhz •• $call
Netserver LH P/133/166 64mb,4.2gb, Anay • $call Prolinat 4500 Pentium 100/133/166Mhz •••• $call 
;JH;; call for all other Netserver configuration ;;,;;; Prolinat 1500R Pentium 100112011so1rnsMhz • $call 

Prolinat 4500R Pentium 1001133/166Mhz ••• $call 
Compaq Server Options 

32/64 MB OIMMS for vectra xu •••••• $call 4.3gb scsi/wide scsi .. .. .. . ....... $call 
32/64128 MB ECC for Server ••••••• $call Smart SCSI Array ..... .. ... ... ... $call 
2/4gb scsl/wlde scsl Pluggable Drlves$call 32/64128MB memory modules ... . ... $call 

Authorized Dealer & Service Center 

COMPAQ, IBM, TOSHIBA, HEWLETT PACKARD 


Networking 
Tape & 3cam 3c5009 combo NIC • . •. . . ..• .$119 
Removable Drives 3cam 3c509b ..•. . .• . . . . . • .. . • • ..$105 
HP Colorado T-1000 800mb witape ...$189 Lampro Ne2000 compatlble.45 • . . . . .• $29 
Jumbo 1400 Internal .... .. . •.. .. .. $229 NE2000 (mlcrodyne) . •.... . . . . .•.• .$69 
Tape Stor 800mb Travant int .... . ...$159 3com linkbullder hub 8/24/48 port . . • $call 
Tape Stor 1700mb (Int) . . . . .... . . . . $275 Motherboards 
Tape Stor 4Gig SCSI (Int) . . . •......$389 Azus Pentium M/8+256
Zip drive 100mb Parallel ..... .. ....$199 pipeline BC . . . . • . . . . • . •. • . . . • . $205 
Zip drive 100mb scsi . . . ...... . ....$1 99 Amptron Pentium M/8+256 
Wangtek 2/418gb ........ .. .......$call pipeline BC .... . ...... . •... • ..$129 


Intel Zepa Pentium M/8+256 
pipeline BC . . . . . . ... . . .. • . ... .$199

Exabyte 2/4/8gb .. . ...... .... .. .. . $call 

Intel Endeavor Pentium MIB+sound ..$call 
Intel Aurora MIBwith Orlon •. . . . . . . $call 

Modems 
Hayes Accura 28.8 fax/modem int . . . $168 
Hayes Accura 28.8 fax/modem evt ... $199 Controllers 
Hayes Optima 28.8 fax/modem int . ..$369 Adaptec 2940 wlklt . ..... ... .. .. .. $250 
Hayes Optima 28.8 fax/modem ext ...$call Asaptec 1542 w/klt ... . ... . ... . . ..$250 
Sportster 28.8 Internal fax/modem ...$177 Adaptec 2940UW wlklt . .... ... . . . • $310 
Sportster 28.8 voice/fax/modem .....$195 

;!;;;; call for other scsi models ;;Hr.·Courier v34 int/ext . . . .... . . . ..$345/375 
Motorola bitsurf isdn . .. . . .. ... . . . . $call 

Academic Software 
Microsoft Academic Partner 

Microsoft Office Professional 
for windows 95 

$165 
MS WINOOWS NT 3.51 SERVER . .• ..$345 

Compaq is A Registered Ms Win NT workstation .. .. . •. .• .• . . $99
Trademark of Compaq. IBM 
is A Registered Trademark Ms Backoftlce Server .. • . .• . • . .•.$1074 
of International Business Ms SQL Server . .. .. . .. .. ....... .$no
Machines. All Quoted 
Prices Reflect A 5% Cash 
Discount. VISA. Master­ call !or other Microsoft Academic PricesCard, Wire Transfer Also 
Accepted . Prices Subject 
to Change Without Notice. 

VECTRA JCU SYSTEMS 

XU 6/150 1612GBscsl+CD+Matrox 

Netserver LH P/133/166 32mb,no disk 

9546U38 P/120 8181 OMB, ac tive MODEL 1 .......... ...............$call 

$4750••liiiiiillll•lll••--•J:HP VECTRA & NETSER ACCESSORIES 

NOVELL 
Netware 3.12/4.1 Promotion 

5/10/25/50/100/250 USERS 


RED or WHITE BQ)( 

call for best price
* free network card with Purchase over $2500.00 * 

Video Cards 
Matrox MGA Mlllenlum 2mb Wram .. . $308 
Matrox MGA Mlllenlum 4mb Wram .. . $445 
Matrox MGA 2mb ram upgrade . . . ...$188 
Matrox Mpeg player (hardware) .. . ..$call 
ATI Graphics Xpresslon PCI 

w/2mb Dram . .. .. ......... .. .. $178 
ATI Graphics Xpression PCI 

w/1 mb Dram . .... . ......... . . . $138 
ATI Graphics Prro Turbo PCI 

w/2mb Vram .. . ........... .. .. $318 
ATI Graphics Pro Turbo PCI 

w/4mb Vram . ......... ........$444 
Diamond MPEG player (hardware) ••••••$call 

Monitors 
Viewsonic 17PS .25 ni 1600x1200 . . ..$878 
Viewsonic 17A .28 1280x1024 (speakers) $656 
Viewsonic 21PS .25 1600x1200 ... ..$1699 
Mag DX1795 .261280x1024 . .. ......$680 
Mag OX1595 .281280x1024 ...... . ..$359 
Mag 21F .261600x1280 . ... . . . . .. .$1799 

Also carry Toshiba 
Refurbished Models*Call for Price * 

Computerlane Inc. 

Outside California: 1-800-526-3482 
Inside California: 818·884·8644 • Fax: 818-884-8253 

ssolim01@sprynet.com 
7500Topanga Cyn Blvd., Canoga Park, CA 91303 

Hours: Monday- Friday 9-6, Saturday 10-5 
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Finish Out Your Rack 

with a Magnum Commander 

• 	 Control up to 96 file servers with just 1 keyboard, monitor 

and mouse 

• 	 Supports all 100°/o IBM compatible PCs and PS/2 or 
serial mice; integral Sun and optional 
Macintosh support available 

• 	 3.S 11 unit is designed for 19, 23, 
and 24 11 rack applications 

• 	 Each unit controls up to 16 file 
servers; cascade up to 6 units 

• 	 Control all computers locally, 
remotely, or both 

• 	 AutoBoot™ feature boots all 
computers without user 
intervention 

• 	 Push-button and keyboard 
controlled scanning standard 

• 	 Rear peripheral access available 

COME SEE US AT 

COMDEX CN in Toronto 


July 10-12 at Booth #1649 

MAGNUM 

CompanyCOMMANDER TM 

Cybex Corporation 
4912 Research Drive Huntsville AL 35805 USA ][CYBEX™(205) 430-4000 (205) 430-4030 fax 
http://www.cybex.com 

IBM, PC, and PS/2 are registered trademarks of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Sun is a 
trademark of Sun Microsystems. Cybex, Commander, and AutoBoot are trademarks of Cybex Corpora tion. 

Dealer Program Avallable 	 Made In USA 

Circ le 124 on Inqui ry Card (RESELLERS : 12 5) . 

http:www.cybex.com




If you have 
a ny of these ... 

You need one 

of these! 

800TD 
The Easy Way to Copy and Save Your Work ! 

PARALLE L P RINTER PORT TAPE BAC K U P SYSTE M 

Mic:ra5alutian!i 
~ .~-
~--:--

Call Toll Free 800.295.1214. ....... :~ 
"· ...............~.~-

lWINDO~ T~VAN .. 
1995 WIN 100 T E C H N 0 L 0 G Y 

*Manufacturer's suggested retail price . 

Avail ab le in pear l o r c harcoa l.
Available through dealers,VARS, computer superstores, retailers and 
mail-order catalogs. 

The backpack 800TD. 
All you need to protect all your data: 


Plug and save simplicity. The 800TD plugs into your 

printer port. Your printer then plugs into the backpack­

with no loss of printer performance. 


Cost-sharing portability. Rugged 800TD portability 

and detachable cable mean shared protection for lap­

tops, desktop and tower computers. 


Expanded capacity. 800MB per TR-1 tape. Multiple tapes 

can be used for larger hard drives. Lower capacity OIC-80 

tapes can also be used. 


Maximum compatibility. The 800TD works with virtually 
any IBM-compatible PC, portable or notebook and includes 
free , easy-to-install backup software for Windows, 
Windows '95 and DOS. The 800TD also recognizes and 
supports Enhanced Parallel Ports (EPP) and IEEE 1284 
ports for maximum performance. 

The backpack 800TD. Everything you've come to expect 
from backpack ... at a new low price you won 't believe. 
Only $169 . Really. 

132 W. Lincoln Hwy. DeKalb, Illinois 60115 •Telephone 815.756.3411 • FAX 815.756.2928 • Web Address http://www. micro-solutions.com 

Circle 130 on Inquiry Card (RES ELLERS : 13 1). 
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for a current list of missing children visit the National Center for 
Miss ing and Exploited Children's web site at www.miss ingkids .org 

Over 2,300 children are reported missing every day. With the help of the technology 
industry, the Mlcrografx Chili for Children Cook-Off has changed the way America searches for 
its missing children. Together we have helped raise the recovery rate to 89% (a 20% increase)! 

Much more remains to be done. Join us during COMDEX/Fall in Las Vegas, NV on Tuesday, 
November 19th for the industry's premier event. Your corporate sponsorship will make a 

I 
1difference. (You'll also have a ballf) 

Call Kate Potts at 214-994-641 3 for sponsorship information (katep@micrografx.com). 
Sponsorships are available from $3,SOO - $30,000. For general information, call the Chili 
Hotline at 800-3S7-72SS or visit our website atwww.micrografx.com/chili.html 

I 
I 

MISSING& 
EXPLOITED 
~C HI LDREN 

Cat tle Baron Sponsors 

mailto:katep@micrografx.com
http:www.missingkids.org
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System Commander makes it safe and easy to 
add as many OSes to your PC as you want! 

Installing a new OS usually leaves your 
current OS unusable. Win 95 goes a step further 
and is unusually predatory. System Commander 
helps protect your existing OS from the new OS. 

Easy Installation System Commander's 
automatic installation will have your PC ready to 
add new operating systems in minutes. 

After installing System Commander, your 
first reboot brings up a menu of the OSes 
already install ed. Select the one you want and 
System Commander does the rest. Want to use 

= ­

makes it safe and easy to have as many as 
LOO different OSes on a si ngle PC. 

Boot from any combination of hard drives, 
any s ize and type of drive. Put up to 32 
operating sys tems in a sin gle DOS partition 
and/or put each OS in its own primary or 
logical partition. System Commander can 
handle any Intel compatible OS , in English or 
any other language, and any combination of 
operating systems! 

Now you can experience exc iting new OSes 
like Win 95 and OS/2 Warp without the risk! 

another? Just reboot and make another 
selection. 

Saves $$$ Instead of invest ing thousands 
of dollars in new PCs, System Commander 

11 S~emCommander 
is ablooming miracle." 
Jerry Poumelle [~\;~.4Y 

System Commander is only $99.95 and 
comes wi th an uncondi tional, 60 day money 
back guarantee. Get Free overnight shipping 
when you mention this ad. * Order it now and 
have it on your desk tomorrow morning! 

\i1lif V Communications, Inc. 
V 4320 Stevens Creek Blvd, #120-2BY 

San Jose, CA 95129 
<?> 408-296-4224; fax 408-296-4441 

800-648-8266 
www.v-com.com 

"When ordered before noon PST. No Saturday delivery.Standard shipping outside US..CA res. add $7.25 sales lax. Offer subject lo 
change without notice.All logos andproduct names are trademarks oflheir respective companies. VISNMC/Amex ©1996 

Now'syour chance to grab full screen video ~ 
clips compressed with Power!Video® from 
HorizonsTechnology. Get THE Bagel ™with : 

m!91..-..-Power!Video® -Videos, stills, QTVR ... 
•Open! Info Manager® database 

L'/,6-•-:~ •Sure!MAPS®-World maps and more 
•CD Match TM - Inventory your computer 

COMPRESSED WITH · ~ - · 

~Power!Video® ~ 
""""" DOWNLOAD FREE DEMO CLIPS!!THE Bagel provides over 500 MBs of multimedia software, including video 

111i"ili'l111 ·----------------------·compressed with Power! Video, asoftware-only codec with no additional ;~;~ I ~ 
(\ p~~yback royalties. To qual ify for your FREE copy of THE Bagel, PRESENTATIONS I . 

MAGAZINE I -. To order over the Internet:~11800-828-3808. 
I (
I / http://www.horizons.com/freesoftware 

MAclw1N 
HORIZONS TECHNOLOGY, INC .® 

-------- COMPATIBLE I 
Horizons Technology, Inc. 3990 Ruffin Rd. San Diego. CA 92123 • 800.828.3808 · 619.292.9439 FAX IJ @ 1996 Hl l. , ,;""" ' ... " ' a.;,rn•• 1.90 '" '"'""",,Appl• ' '"" " "'' " md " '" 1;m...Internet: http://www.horizons.com ·European Office: +31.23.5685558 · +31.23 .5685554 FAX I \ All other pradutl u mts art 111dt11111b ol thi1 rnpuliYt n mpnits. 
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Circle 136 on Inquiry Card (RESELLERS: 137). 

with a Rose keyboard monitor switch 
Streamline your computer room by reducing excess equipment. 
Access up to 256 CPU's from a single keyboard, monitor, and 

• Print servers mouse. ServeView is our best-selling switch, has every feature 
• Data switches 
•Keyboard/video control you can imagine, and installs in minutes. Compare price, fea­
800-333-9343 tures, performance, quality, and support and you'll find Rose 

Come See Us at can't be beat. 
Spring COMDEX, June 3-6, Booth #C771 & PC Expo, June 6-18, Booth #2221 
P.O. Box 742571 + HousroN, TExAs 77274 Call us to discuss your application ~) ROSE 
TEL 713/933-7673 •FAX 713/933-0044 or to receive your free information kit. ~J' ELECTRONICS 

Defacto 	 D 

High-Performance SCSI RAID Systems 


• Fast & Wide SCSI II • Downloadable flash firmware 
Discover the best RAl.D price/per­

• RAID levels 0, 1, 10, 3/S • Remote alarms, configuration 
formance in the industry. Raidtec 	 & monitoring 

• Programmable RAID Level
is the affordable, open, SCSI-to­	 selection • Environmental sensor ports 

SCSI hardware RAID solution for • On-the-fly hardware parity • "Hot Replaceable" disk drive 
generation eliminates read, bays & llOwer supplies complete data protection. Ideal modify, write-back • Single SCSI IDfor mission critical applications, 	 performance overhead 

• Solid state load sharing powerdocument imaging &: multimedia . 	 • Single ended or differential subsystem 
• Configurable read & write It's time to re-visit the 	 • LCD control panel statusbuffers 

displayultimate in high ­ • Rackable, 
' ' 1111 stackable........ _
availability - -­

THE STANDAHD I N ADVANCED MASS STOHAGE SYSTEMSstorage. Contact 
Raidtec USA 	 Raidtcc EUROPE 
105 Hembree Park Dr.• Suite C 	 Glen Mervyn House • Glanmire Raidtec tod~~ at 
Roswell , GA 30076 	 Cork, Ireland 

Tel.: (353) 21-821454 l@!.Ul.i.C' f.AX: (353) 21-821654 
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Cyclades Corporation • Fremon!, CA 94538 
Tel: 510.770.9727 FAX:510.770.0355 hllp://www.cydodes.com 

Add-In Boards • Bar Coding 

RISC·BASED MU LTI RORT CARDS 

' I 

>- Faster than 16550 
multiport cards 

> 115 Kbps 
>- 15A and PCI ava i lable 
> One IRQ per board 
> Full modem supported 
> 4-32 ports per board 

CALL 1- 800-88-CYCLADES 
or sales@cyclades . com 

~AST 
.18 HIGH SPE ED CHANNE LS 
.I BUILT IN FOSSIL DRIVER AND 

BU FFERS 
.I GUARDIAN WATCH DOG CIRCUIT 

PROTECTSSYSTEM INTEGRITY 
.I COMPATIBLE WITH ALL MNOR 

OPE RATING SYSTEMS 
.I COMPATIBLEWfTH ALL POPU LAR 

BBS SOFTWARi!IJfHAT SUPPORT 
FOSSIL COMMAND SET ORDER T O LL FREE 

.I NATIVE DRIVERS FOR: OS/2. 1- 800 -2 8 2-GTE K 
WIN95 & MBBS WORLDGROUP 

.I FULL 10 CONDUCTOR RS·232C #! ~opment 
INTERFACE "'T E K ,INC. Hardware & Software 

.I DATA RATES TO 115.200 BPS 

.I PERFECT FOR SYSOPS ·B BS & Voice · (601) 467-8048 
INTERNET CONN ECTI VITY' Fax - (601) 467-0935 BBS · (601) 452-0058 

E-mail · spol@g1ek.com or Fido 1:3604/ 18 

COMPATIBLE Visit our new HomePage: http J / www.gtek.com 

Circle 139 on Inqui ry Card. 

Circle 164 on Inqui ry Card. 

Videx manufactures portable, Cast-metal cases protect the 
durable, and programmable data products and allow them lo 
collectors for applications such as : work reliably in harsh 
• inventory • warehousing environments. Each is 
• security • asset track ing designed to fit in the palm 
• field inspections of your hand. 

and virtually any application 

requiring data col lection at the -~~. 

work site. }.!. T it.11'01 


Call for a free information __....,,m111 ­
~ \i,\llllt" •!!!"n 

kit today! ~ 
See us at COMDEX, booth #21 32 
1105 N.E. Circle Blvd., Corvallis, OR 97330 
541-758-0521 • Fax 541-752-5285 
http://www.videx.com 

Vidcx, TimeWand . Dur,\\V,1nd, TouchProbc, ,1ncl Omni\Vand ar(' rt.>gi~ lc r('d lraclem<1r ks of Vide>:. Int'. . GC0582 

Circle 146 on In quiry Card. 

Communications/Networking 

-
The Voice Board 
for All Your CTI 

Applications 

The Right Tool 
for the Job 

Challenger Series'" 
Boards w/ DSP Technology 

Pick the vo ice 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-co nferencing 
• Int'/ Ca ll back/Debit Card • Telemarketing 
• Voice Mail/Messaging • Auditex 
• Automated Attendant • Tl /El Interfa ce Support 
• Faxback/On-demand 

Get on board Computer Telephony Integration 
(CTI), the fa stest growing technology segment. 

~II todoy foe mace ;,7Efi~fo:~;~~ 
e Email newvaice@planetcom.com 

Circle 194 on In quiry Card. 

CONTROL 

ALL YOUR SERVERS 

FROM ONE KEYBOARD, MONITOR AND MOUSE 

MasterConsole® 
Rock solid, reliable control 

• 2 - 64 computers • Add Mac & Sun 
• Any mix of PCs: • Keyboard/mouse emulation 

PS/2 & seria l mouse • AUTOSCANr~1 

• 	Front panel & 
keyboard selection 

• Remote access to 150' 
• Des ktop or rack mount 
See us al PC Expo NYi }ufle 18·20, /Joolh #5006 
and COMDEX Canada, Toro1110, July J0. /2, 
Boolh #6565 

CALL TODAY! 800-RCl-8090 X 71 
RCI OFFICES AND DISTRIBUTORS LOCATED WORLDWIDE 

DEAtER INQUIRIES WEtCOME a
RCI Europe (31)·10·458-6673 RCI Taiwan (886) 2·218·1117 

fax (31)-10·451·9610 fax (886)·2-218·1221 RCI 
Raritan Computer, Inc. 908.874.4072 fax 908.874.5274 

10-1 Ilene Court, Belle Mead, NJ 08502 • sales@raritan.com • http://www.raritan.com 

311 DAY MONEY-HACK GUARANTEE FULL I-YEAR WARRANTY 

Circle 159 on Inquiry Card (RESELLERS: 160). 
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Communications/Networking • Computer Systems Computer Systems 

Circle 145 on Inqui ry Card. 

800-92 7-54,.6 4 
408-452-9200 • 408-452-9210 FAX 

ISi Ca ll or Fax for Full Catnlog http://www.appro.comA 2032 Bering Dr. •San Jose,CA 95131 E-Mail: appro@appro.com 

Circ le 152 on Inquiry Card (RESELLERS: 153). 

SIMPLY THE BEST 

RESOURCE FOR 


DIRECT BUYERS! 

Use BYTE's fast, convenient card deck to find the best 
deals on computer products and services. Each mail­
ing is loaded with essential hardware and software 
product information for making purchases direct 
from the manufacturer - and it's absolutelyfree! 

The BYTE Deck is your #l resource for: 
• CD-ROM • Networking 
• Multimedia • Windows 

and Morel 

The next edition of the BYTE Deck mailing will 
arrive in your mailbox soon. Don't miss it! 

Advertisers: 

Call Brian Higgins today at (603) 924-2596 


or fax your order to (603) 924-2683 


1ndustrial,·PC Power Su'"'' 

• 85-265VAC, -48VDC, 

+24VDC, +12VDC input 
• 70W-350W output 
• 60KHz PWM control IC 
• 0-55°C operating 
• MTBF > 20 years 

ICP ACQUIRE INC. 
CALL: 1-888-618-6188 
FAX: 415-428-1172 

Circ le 178 on Inquiry Card (RESELLERS: 179) . 

PC Enclosures 
from$300 

Monitor: 
10' Super VGA 
Color from $650 

Keyboards: 
Drawer, Shelf & 
Panel from $85 

• Excellent Air Flow & Cooling 
• 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. 

Call or write 
tor descriptive 

brochures,prices 

INTEGRAND 
RESEARCH CORP 

or applications 8620 Roosevelt Ave. • Visalia, CA 93291 
assistance: 

209/651-1203 FAX209/651-1353 
PC ™IBM • Pentium• is a registered trademark of Intel Corp. 
Drives and computer boards not included. 

Circl e 140 on Inquiry Card. 
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Computer Systems 

Run DOS applications 
in ROM on portable 
systems. Complete 
with CPU, LCD, 
memory, peripherals, 
keypad, supply, 
support. $299* up. 

CPU CARDS 

With Rom, Ram, Flash, Pcmcia 

KS-7 All in one 486 SLC - $299* 
VGA, Ethernet, 4 Sri, 2 Par, Ide, Flop, 
Keybd, sound, SM Ram/Flash. 

KS-8 Portable Elan 386 - $399* 

SM mem, 3 Srl, 2 Par, CGA, batt. op. 


KS-1 Low Cost Nee V40 - $129* 
3 Sr!, 2 Par, 10 bit ND, Modem. 
*q 100, ocm version see fi ne prinl for details 

800-505-6749 ·Fax 303-786-9983 

KILA 


~11 13;1 " '-g~ 
;1!' ·-----< . . 

A large variety of 

SBCs in stock 
for fast delivery 

• 486 AND PENTIUM CPUs 

• UP TO 200MHZ SPEEDS 

• PC/ SCSI INTERFACE 

• E-IDE INTERFACE 

• SVGA VIDEO OUTPUT 

• DUAL SERIAL PORTS 

• /SA &PC/ BACKPLANES 
CALL TOLL FREE 

1-888-RECORTEC 
Tel : 1-408-734-1290 

Fax: 1-408-734-2140 


e-mail : info@recortec.com 

http://www.recortec.com 


RECORTEC 
1290 Lawrence Station Road 

Sunnyvale, CA 94089 

Circle 150 on Inquiry Card. 

Circ le 142 on Inqu iry Card. 

Request our free 
Product Catalog 

• COMPUTERS 

• ENCLOSURES 

• KEYBOARDS 

• MONITORS 

• PRINTERS 

• CUSTOM DESIGNS 
CALL TOLL FREE 

1-888-RECORTEC 
Tel: 1-408-734-1290 
Fax: 1-408-734-2140 

e-mail: info@recortec.com 
http://www.recortec.com 

RECORTEC 
1290 Lawrence Station Road 

Sunnyvale, CA 94089 

Circle 151 on Inquiry Card. 

Computer Systems • Data Acquisition 

19" VIC-9900 Rackmount Industrial PC Chassis 
>BU ILT-IN 10" COLO.~ SVGA 

SON YT!WllTRON/.!ONHOR 

> Accm MOST BABY AT-SIZE 

8 SLOT~ MOTH ERCOA~O .mo 
PASS IV ES.~CKPU!ff 

> lXS.25", IX3.5" OFtll OiHVE 

SLOTSAIW 1X3.5" HOO SLOT 

> SmRm MAIN POWt fi ANO 

MONITORSWITCH 

>- 200, JOO IVATT PS/2STYLE 
POWER SOPHY 

> AVAll~SU Ill CHASS IS FORMAT OR 

"CE" MARKED PENTIUMSYSTEM 

> On1orm 85·KH MEMilRANt 

> OPTIOll~l TOUCHSCRWl 

'2 n~,~~ s;,~,~~J~~)'· 
11 606 E. WASHINGTOll BLVD. SUITE F , WHITTIER, CALIFORNIA 90606. U.S.A. 
TEL: !3101908-6814 • FAX: !310) 908-6819 
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VISA 'O 
&M/ C ~ 

4569-A Las Positas Road, Livennore, CA 94550 

VOC: 510 447-2030 • FAX: 510 447-4559 • www.rackco.com .1ccepted "'< 

U.S.A. Made Rackmount Solutions from THE 

Over 40 mod els, s ized from 1U through 6U, 17'' to 
24" deep, plus rackmount switches, monitors up 
to 20", & keyboards with or w ith out trackballs. 

QTY. PRICING FROM $138. 
• 5 to 20 slo t segmented or unsegmented 
passive backpl anes w/ or w/o PC! slots. 

• Complele line of 486 & Pentium slol 
boards & motherboards up to 200 MHz, 
including Intel's full line. 

A.C. OR 48V 
HOT SWAPS 
UPTOSOOW 

Circ le 149 on Inquiry Card . 

RAVEN PENTIUM PCl/ISA 

ORDER DESK 1-800-777-4875 
& us LOGICw(619) 467 -11 00 •FAX (619) 467-1011 

sales @uslog i c.com 
The ln!el Inside Logo and Pentium are registered trademark of Intel 

Corporation. 3 year warranty applies to Single Board Computers. 


C irc le 182 on Inquiry Card (RESELLERS : 183) . 

8 BIT, 250 MSPS AID Card 
..J 12 bit, 60 MSPS AID 

..J Software Drivers 

..J Up to 16 Meg Memory 

CSLITE 8 bit, 40 MSPS $595 
CS250 8 bi!, 100 MSPS 53500 -
CS2 125 8 bi!, 250 MSPS $4995 
CS1012 12 bil, 20 MSPS 54995 
CS6012 12 bit, 60 MSPS $6995 
U.S Pric1Js listed. 1n1emaliona.I prices may vary 

Gage Applied Sciences Inc. 
5610 Bois Franc. Montreal. QC, Canada H4S 1A9 
From outside North America , call +1-514-337-68931-800-567-GAGE Fax: (5 14) 337-8411, BBS: (5 14) 337-4317 

Circle 138 on Inquiry Card. 
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' FALCON IV 486 Single Board 
RACK MOUNT SYSTEMS 
• On-Board IDE/FOD/ID 

• REV Control • AMI BIDS 
• OPTI CHIPSET 

PENTIUM, 486 Single 

Board Computers 

&Mother Boards 


http:www.rackco.com
http:http://www.recortec.com
mailto:info@recortec.com


Data Acquisition 

Circ le 141 on Inquiry Card. 

INTELLIGENT DATA ACQUISITION 

· ~"·'. ;i ~, · I ~ ·:: ~-~~· ,,·,;·,\"Q?·, from 

,. 'I I • • 	 ' 

: , . ~- • • ' - • .. 

• 	 ' • Uf ll, • I I ~ 
0 

• High Speed 1/0 
• Digital Signal Processing 
• Multiprocessor Systems 
• Most PC Software 
• DAPtools for HP VEE 

206-453-2345 - (206) 453-3199 fax 
info@ mslarlabs.com - www.mstarlabs.com 

PortableDataAcquisition 
Performance and Portability ­

We Give You Both. 

DAQCard'" Series 

• Six Type II 1~;~,
PCMCIA 
cards =• Up to 	JOO 
ksamples/s 

• 12-bit resolution 
• Analog input 

and outp ut 
•Digital 1/0 

and timing 1/0 

SCXI Sign a l 
Conditioning 

·~~~~~c'.r~t l~· II Hj = t~~~f~:ws·1cv1 

interface ·< .~.. ·. - Com ponentWorks 

•Expandable to - Basic, CIC++ , 
384 channels Visual Basic, Pascal, 

• DC power, optional and many more 

battery pack ~. ...... 

Call for FREE DAQ Designer Software · 
(800) 433-3488 {U.S. und Canmlu) 

Y NATIONAL 
, it-1aJ.,~Y,~~~,!~: 

U.S. Corporate Headquarters• Tel: (5 J2) 794-0100 •Fax: (5 J2) 794-84 J J 
E-mail : info@natinst.com • WWW: http://www.nalinst.com 

© Copyright 1996 National lnstrumenls Corporation . All rights reserved. 
Prod uct and compa ny names listed ore trademarks or trade names of their respective companies. 

MICROSTAR 

l~ LABORATORIES'} 
(• the onboard i11tellige11ce co111pa11y 

• Control Loop < 1 ms 
• Windows, OS/2 Warp 
• External Expansion 
• DLL, VBX, Delphi 
• DASYLab, LabVIEW. .. 

Circ le 143 on Inquiry Card. 
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DAQPad'" Series•Parallel port -dijinterface 
•JOO ksamples/s -.-,,,•J2 or J6-bit 

resolution 
• Analog, d igital, 

and timing l/0 
• DC power, optional 

battery pack 
Software 

• Nl-DAQ' driver wl 
software for: "'·'" 

Disk El: Optical Drives 

Custom Fast 20 SCSI~~ 
SCSI\(ue "'.Active~ 
Termmator op6ona1 
Benefits: Remote Display 

• Improves SCS I Bus Performance 
• Less Errors; More Reliable Data Transfer 
• Diagnoses Problems • Analyzes Signa l Quality 
Features: 
• Active Regu lation • Supports 68 Pin, 50 Pi n 
• Status Indicators • Gold Contacts ompatible 

$3m!J 0s~SIVue':'Geo/dbl 
. Benefits: JagnostJC a es 

• No Loss Of Importa nt Data 
• Faster Performance • Test Cable Integrity 
Features: 
• Diagnostic Indicators • Large Ferrite Filters 
• Triple Shieldi ng (Un ique Cable Design) 
• Double Go ld 20u" Plated Connectors 

Over 40 Cable Styles In Stock • Extra Heavy 26 Gauge Wire, 50 & 68 Pi n 

SCSI Vue"' Teflon 
Custom Internal Cables 

Benefits: 
• Less Errors, Ultimate Performance 
• Silver Wire Improves Signa l Quality 
Features: 

Custom Internal Cables in 7 DAY! 

SCSI Vue,'"Active 
• Pe rfect 90 Ohm Impedance Match 
• Triple Pronged Connector With Gold contacts 

---sc:s ­, -
COM,.,,t Digital Switch 

Benefits : 
• Share SCSI Devices Between 2 Computers 
• Attach up to 14 Devices to 1 Computer 
Fea tures: 
• 2-1 Active Digital Switch/Repeater 

_ • Regenerates SCSI Signal for l ong Ru ns 

'i h 
11 

' 
0 

· ••G•M•A•l The SCSI Solution Company 
31 01 Whipple ::t. ~:,;sg;~:~~~~587 · Ph: 51 0-471-6442 •Fax 510·471-6161 

Circle 154 on Inquiry Ca rd (RES ELLE RS ; 1 55). 

New! Win 95 Plug n' Play 

le Disk Drives 

4.S,2.1,1Glg., Jaz, SyQuest, Nomi 540, 
Fu!.650, SCSl·2 & SCSl·2 Wide Only 

No Power Supply Bricks 

To Comp,terlSCSIC: nection 

Parallel Port j 

To Printer 

• 6.7x CD-ROM 
• 1.3·2.6 Gig MO 

-/j£hm (408) 983-1127 
~ Fax 408-243-2885 

Systems 120 Saratoga Ave. #82, Santa Clara, CA 95051 

Circle 17'2 on Inq ui ry Card . 

Breaks the 4-Color Price Barrier with the 
Hardware/Software Showcase 

See how affordable it is to advertise to BYTE's. 
500,000 computer professiona ls in this sectionl 

• 
For more information call your BYTE sales 

representative (see listing, 
page 209) or fax 603-924-2683 

http:http://www.nalinst.com
mailto:info@natinst.com
http:www.mstarlabs.com
mailto:info@mslarlabs.com


FlashliteM 
• 8 Mhz V-25 +Processor 
• 512 KB RAM 
• 256 KB Flosh 
• 2 Serial Ports 

Single Board Computer with DOS and Utilities $195 
Embedded co11h·ofler npplic11tio11s: 
2 fost OMA channels • 8 analog inputs wirh 
program mable compararor levels • priority 

im crrupt controlk·r with vector or rcgim:r 
bank sw it ching. 

Simple software developmem: 
Crc:trc on a PC co mpaciblc com purer. 
Down load in .EXE or .COM forma t w flash disk. 
Tcsr and debug dirough rh c console se ri al pan. 
Modify the sranup batch rile to load and 
execute rhe application on rcse1 or powcru p. 

"l!lPJK microsystems 
1275 Yuba Ave., San Pablo.CA 94806 

-

Fax Boards/Machines•Laptops Et: Notebooks•Misc. H/W Misc. H/W•Multimedia•Programmable H/W 

$3080. 
• 11.3" 80Dx600 Du al·scan 

Color screen. 2MB ORAM. 
Optional 12.1" or 10.4" 
TFT Active Matrix. 

• Built-in 4x CO-ROM drive, 
16-bit s te reo sound, 2 
speakers, & mic. 

• Two type II PCMCIA slots, 
serial , parallel , MIDI, 
PS/2, & lnfared ports. 

• Bmb RAM (maximum 32mb) 
and 256K level 2 cache. 

• 810mb removable PCI 
EIDE HD (up to 1.3GB 
available). 

• 1 yea r parts and labor 
warranty. Extended 
warranties avai lable. 

• PS/2 Glide Point & 
Joystick . 

• 3.5" removable 
floppy drive. 

~QQ~~.Q: is a ve rt ically integrated design 
and manufacturing company specializing in computer enclosures , di sk 
subsystem enclosures and full y integrated systems. 

Ci rc le 168 on Inquiry Card (RESELLERS : 169). 
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Rackmounl Drive Enclosures 
Rackmount Accessories 
Rack Systems 
Tower PC Enclosures 
Tower Drive Enclosures 
CPU Cards and Backplanes 
Industrial PS2 Power Supplies 
Redundant N+ 1 Load Sharing Power Supplies 

Phone: 1-702-356-5595 Fax: 1-702-356-6361 Email:info @s li ger.com 
Internet: http://www. sli gcr.com Pos tal: 1385 Greg St.Su ite IO I Sparks. NV 89431 

NEAT, 
CD LABELER KIT 

510 236-1151fax510 236-2999 

http: //www.dsp.com/jkmicro 

Low Cost 16-bit Controllers 
Easy to program in Borland/Microsoft CIC++ . 
C-Engine™ Prices start at $119 Qty 1, $49 OEM 
• 3.6x2.3", 24 1/0, 3 UARTs, 3 timers 2 counters 
• Upto 512K SRAM, 512KEEPRO M, Watchdog 

JU LY 199 6 BYTE 201 

• 11 12-bit ADC , 3 mA standby, 
Batte ry, RTC 

• Networking , Clibrary, 

Deve lopment kits 


--tfERN 
INC. 

216 FSt. #104, Davis CA 95616 USA 
Tel: 916·758·0180 Fax: 916-758-0181 
lnternel Email: tern@netcom.com 
ttpJ/ttp.netcom.com/puMe/tern 

Circle 1 67 on Inquiry Card. 

mailto:tern@netcom.com
http://www.dsp.com/jkmicro


Programmable H/W•RAID Drive Arrays Tape Drives•Engineering/Scientific•On-Line Services 

Develop reliablemulti-tasking 
systems in hours, not weeks, with the 
new Micro-G" EasyStart Kit. Beginnners 
and expertsalike will love our simplified 
version of C. It's everything you need: a 

~--~-~~~;t;;,::~~i>-'!~-
Atter development,

Micro-G controller, 128K flash, prototyping board, OEMboards are $79, 
and Dynamic C EasyStart software. Only $279 quantity 1. 

1724 Pi casso Ave. For quick information: 
Davis, CA 95616 Call our AutoFAX 
916.757.3737 916.753.0618 from 
916.753.5141 FAX your FAX. Request 
http ://www.zworld .com data sheet #35. 

C irc le 147 on Inquiry Card. 

Our miniature controllers are 
ideal for machine control and 
data ac qui sition . Easy to 
program with our Dynamic C. 
Save time and money. Call our 

U11leStar 1111 AutoFAX 916.753.0618 from your 
30 1/0Lin~s FAX. Request catalog #18. 

1724 Picasso Ave. 
Davis, CA 95616 
916.757.3737 
916.753. 51 41 FAX 

l1ttp://www.zworld .com 

Circ le 148 on In qu iry Card. 

All steel construction Server & RAID solution 
-Front access with 14 •5 1/4" exposed drive bays 

-Lockable front and both side doors 

-6 ball bearing cooling Fans pre-Installed 

-4 lockable casters pre-installed 

-Reduntand & heavy duty power supply options 

A/so gyal/able other Server & RAID Chgssls 

Economy Server & RAID Chassis 
-Front access 10 •5 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 

r~";;:'.;;.. 
Hot Swap Redundant Power Supply 1 \-:4~ 

-Balance Load-Sharing Design \l ~ 
-Power Faull Alarm/ LED/ Signal \r:ioi:.:~J 

• Removable Hot Drive Modules 
-SCSI or IDE Available, Patent protected 

-Perfect for RAID & 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 
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II Tape Solutions aa 
.. .The Tape Experts • 9 TRACK 

• 3480 • 3490 • 3490E 

•LIBRARIES 

Qua/star Corporation 
6709 Independence Avenue 

Canoga Park, CA 91303 

FAX (818) 592 -011 6 TEL (818) 592 -0061 
(800) 468-0680 

Circ le 144 on Inquiry Card . 

Catalog 
SOFTWARE FOR SCIENCE 
is your only source for 
the best values in more 
than 2, 000 scientific 
and technical softwar e 
p r oducts! 

D----"'4.,.-V22.334$ 
SciTech lnlernolionol 2525 N. llston Ave., Chitogo, ll 60647 •Tel 312.486.9191Sc1Tech 
Fox 312.486.9234 • e·moil inlo@scilechinl.com • URL hllp:// www.scitechint.com 

Circ le 15 6 on Inquiry Card . 

•Domain name 

~~~t~!~~;~~r~~o:~:~ 
•Unlimited update>~ 

via your own FTP 
account 

• 500 MB of data 
transfer per month 
[J(UlperM8overSOOM8) 

•Full Tl to the Internet 

Circ le 170 on Inquiry Card (RESELLERS : 171). 

http:www.scitechint.com
mailto:inlo@scilechinl.com
http:http://www.zworld.com


Windows Security • Miscellaneous H/W 

t • 
• KCOM2 for Windows~ 
Japanese I Eng lish Wo rd Proccssin =-
Softwarc fo r Win dows95. 
0 You clon' t ncccl Japanese version 

Windows or DOS! 
0 KCOM2 fo r Wi ndows is an easy to use 

Japanese and Eng li sh Word Process ing 
So ft w:trc with Communi cati on fea ture for 
your regular MS-Windows V3. I or abo ve. 

0 Wi lh OLE serve r feature. you ca n insert 
Jap:mcsc 0 11 English app licat ions. 

0 Offers two types o f Jap;incsc ou tline 
fo nt s. built- in Japanese Front End 
Processor and much more. 

KUREO Technology Ltd. '30J-J6110 G""'"" w,y. """'"by. B.c. , d ·IR SCANADA V5G
lnTransNet Services Lt • FAx rrm)m.mJ TEL (604)433-7715 

C ircle 162 on Inquiry Card (RESELLER S: 163). 

o l tO liar readers. We take great care 
to:ecreen I ese companies, choosing only those who are reputable. Furthermore, 
subscriber names are made available for direcl mail purposes only; telemarketing 
callsare strictly prohibited. 

Many BYTE subscribers appreciate this carefully managed program, and look 
forward to receiving information of interest to them via the mail. While we believe 
this information is of benefit to our subscribers, we firmly respect the wishes of any 
subscriber who does not want to receive promotional literature. Should you wish to 
restrict the use of your name, please send your request (including your magazine 
mailing label, name, address, and subscription account number) to: 

BYTE Magazine Subscriber Services 

"Run C/ient/§erver Applications 

• 

• 

• 

• 

• 

• 

!iecurely 011erthe Internet" 

......,_ 

1 1 ~--~ 

11 

II 

Use the Internet as a secure virtual Wide Area Network 

Develop powerful Internet applications using 4GL tools 

Use SQLWindows,Visual Basic, Powerbuilder, Delphi, C++••• 

Provides automatic data-stream encryption for all SOL data 

Uses RSA security and Netscape's secure socket references 

Includes a complete enhanced version of SQLBase v6.1 

Iii Transparent to users, developers and administrators 

Use the Internet to securely access 
your clienUserver appllcations 

Use Cl ienUServer tools for 
remote access solutions! 

Pricing starts al $1,595 for a 5-user version 

Call 1-800-486-DUNN ext. 405 
http://www.dunnsys.com 

Circle 195 on Inquiry Card. 

To Subscribe to 
BYTE magazine, 

Germany, Austria 
Switzerland 
Wolfgang Brezina 

Italy 
Enrico Campia 
Phone: 39 11 8127656 

Scandinavia 
Gunnar Sandbjerg 
Phone: 45 3314 2226 

Spain 
Barcelona: Javier Casellas 
Phone/ Fax: 34 3 2380342 

John Luker 
Phone: 44 1 258 821114 
Fax: 44 1 258 8211 15 

or for Customer Phone: 49 89 525 847 Fax: 39 11 8994422 Fax: 45 3314 2218 Madrid: Eduardo Montojo If there is no BYTE 

Service, contact 
your local BYTE 
Subscription 
Representative: 

Benelux 
Gerry Westerhof 
Phone: 31 72 509 1855 
Fax: 31 72 509 1145 

France 
Eric Le Ouinio 

Fax : 49 89 529 850 

Greece 
Maria Hadjioannou 
Phone: 30 61 620384 
Fax: 30 61 272072 

Hungary 
lmre Szabo 
Phone: 36 76 488888 
Fax: 36 76 488889 

Ireland 
Ian Bangham 

Middle East 
Zafar lnamdar 
Phone: 971 4 666788 
Fax: 971 4 621149 

Poland 
Wlodek Bincyzk 
Phone/ Fax: 48 2 625 2275 

Portugal 
Manuel Neves 
Phone: 351 1 3479301 
Fax: 35 1 1 3475127 

or Lauge Dehn 
Phone: 45 86 223188 
Fax: 45 86 228159 

South Africa 
Cape Town: J Trisos 
Phone: 27 21 24 4094 
Fax: 27 21 24 8681 

Durban: T Tyson 
Tel: 27 3 1 2027303 
Fax: 27 3 1 2027307 

Johannesburg: M Kendrick 
Tel: 27 11 8804988 

Phone/Fax: 34 1 5716685 
or Henri Misrahi 
Phone: 34 1 7337346 
Fax: 34 1 7338970 

Turkey 
Cengiz Eren 
Phone: 90 2 16 345 3473 
Fax: 90 216 346 2464 

United Kingdom 
Peter Gregson 
Phone: 44 1 6 1 430 3423 
Fax: 44 1 61 494 6976 

representative listed above 
for your country, please 
contact: 

I;'IJ 11 
BYTE Subscriber 
Services 
PO Box 72, Galway, Ireland 
Fax: +1 353 91 752793. 
Phone: +1 353 91 752792. 

Phone: 33 1 49 77 03 06 
Fax: 33 1 43 76 74 29 

Phone: 353 1 2859609 
Fax: 353 1 2857370 

Fax: 27 11 4428327 or ~ 
7/96 

A Division ofThe McGraw-HiUCompanies 

Circle 176 on Inqu iry Card (RESELLERS : 177). 
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A DIRECTORY OF PRODUCTS AND SERVICES 

THE BUYER'S MART is a unique 
classified section organized by 
product category to help readers 
locate suppliers. Each ad has Inquiry 
numbers to aid readers requesting 
information from advertisers. 
AD FORMAT: Each ad will be 
designed and typeset by BYTE. Do 
NOT send logos or camera-ready 
artwork. Advertisers should furnish 

typewritten copy. 2"x1 1/16" ads 
can include headline (23 characters 
maximum), descriptive text (300 
characters is the maliimum recom· 
mended) plus company name, 
address, telephone and fax number. 
2"x2 S/s" ad has more space for 
descriptive text {850 characters is 
the maximumrecommended) . 
DEADLINE: Ad copy is due 

approximately 2 months prior to issue 
date. For example: November issue 
closes on September 8. Send your 
copy and payment to: 
THE BUYER'S MART, BYTE 
Magazine, 1 Phoenix Mill Lane, 
Peterborough, NH 03458. For more 
information please call Vivian Bernier 
in BYTE sales at 603-924-2521 or 
FAX: 603-924-2683. 

RATES (Jan. 1996) 
3·5 6·11 12 

issues issues issues 

1 ad $790 $760 $665 
2'x1 '/," 2 ads/issue - 635 

3 ads/issue - 600 

1 ad $1 ,580 $1 ,515 $1,330 
2"x2%" 2 ads/issue - 1,265 

3 ads/issue - 1,200 

••••••• •COLOR - Add $100 • • • • • • • • • 

ACCESSORIES 

SVGA Splitters 
Monitor, Keyboard and Mouse splitters, multiplexers and 
high quality cables to 250 feet. 
> Connect 2 or more monitors to your PC 
> Support to 1600x1200 - MADE IN USA 
> Access 1 PC from several keyboards or vice versa 
> SVGA < > TV Converters 

HALL RESEARCH http://www.hollreseorch.com 

Santa Ana, CA (714) 641 ·6607 800·959·6439 

BAR CODE 

Bar Code Readers 
For PC, XT, AT, PS/2, Macintosh 

and Serial Terminals 
* Attaches as 2nd Keyboard, no software changes 

* Reads 2of5, 128, UPCIEAN, Code 39, etc. 

* External or Internal attachment on PC 

* Wand, CCD, Slot Badge, Magstripe or Laser 

* Supports DOS, Novell, UNIX, Mac OS, etc. 

* 100+ Configurable Options 

* Supports USA & International Keyboards 

* 2 Year Warranty, 30 Day $$ Back Guarantee 

* Direct From Manufacturer 

* Top Rated by Independent Review

* Complete with CCD Scanner - $599

* Complete with Laser Scanner - $655 

* Complete Wand only Reader- $329 

Worthington Data Solutions 
3004 Mission Street• Santa Cruz. CA 95060 408-458·9938 

800-345-4220 

Portable Reader 
* AA Battery Operated, 64K or 256K 

* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 

* Double duty as Non-portable Reader 

* 4x20 Supertwist LCD Display, 35 Rubber Keys 

* 2 Built-In Inventory Programs or create custom 

* Download tables and Pick Lists 

* Wand, CCD, or Laser Scanner Input 

* Serial Interface and Keyboard Interface 

* Reads 2of5, UPC/EAN, 128, Code 39, etc. 

* 2 year Warranty on Reader & Wand 

* 30 Day Money Back Guarantee 

* 64K Complete with Steel Wand - $799 

* Small Size and very long battery life 

Worthington Data Solutions 
3004 Mission Street• Santa Cruz, CA 95060 

408·458-9938 FAX 408·458·9964 800-345-4220 

BAR CODE 

Labeling Software 
For DDS and Windows with dot-matrix, LaserJet or 
DeskJet. Easy WYSIWYG design. Any format/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMart, Sears, MIL-STD, Penneys, WalMart. File Input. 
LabelRIGHT for DOS-$279. LabelRIGHT for Wlndows­
$295. 

30 Day Money Back Guarantee 

Worthington Data Solutions 
(408) 458-9938 800-345-4220 

RF Terminal 
Communicates 2 way to Serial Base Station from 

200-600 ft. Relay units extend range to 4000 ft. 

1-16 terminals per base station. Keyboard, wand, 

CCD or laser scanner input. 16 selectable fre­

quencies. Small size and low weight - 12 oz. with 

batteries. Base Station - $795. 

Terminal - $1095. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 

Windows Bar Code Fonts 
Add bar codes to any font based Windows pro· 
gram. Fonts designed for dot matrix, DeskJet 
and LaserJet. Print Codabar, 2 of 5, Code 128, 
UPC/EAN and Code 39 inside your Windows 
program. TrueType fonts, bitmaps and metafile 
support included. Only $199. 

Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 

Portable Bar Code Reader 
>- Use as a PORTABLE, WEDGE, or SERIAL 

>- 9V Battery Operation with Lithium Backup 
>- 2x16 Supertwist LCD Display 

>- 54 Key Keyboard with Separate Numeric Keys 
>- Real-time Clock Supports Date & Time Stamps 
>- Reads all Popular Bar Codes (16 types) 
)> Wand, CCD, Laser, or Serial Input Devices 
>- Built-In Program Generator 
>- Create Your Own Custom Programs 
>- 6 Built-In Inventory Programs 
>- Up to 250 Programs Can Reside in Memory 
>- Create up to 250 Data Files per Program 
)> Up to 250 Look-Up Files in Memory 
>- Built-In Calculator 
>- Supports HAYES Compatible Modems 
>- 64K Memory with Data Compression 
)> 30-day $$ Back Guarantee - 1 Year Warranty 
>- Complete Unit with WAND Scanner - $795 

AMERICA N 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 Popular Bar Codes (16 types) 
>- Reads HIGH, MEDIUM, & LOW density codes 
>- Auto-Discriminates Between Bar Code Types 
>- Easily Programmed with a Bar Code Menu 
>- Over 140 User Configurable Options 
>- Daisy Chain Up to 96 Readers 
>- Supports NOVELL Networks 
>- Supports US & INTERNATIONAL Keyboards 
>- Direct From Manufacturer 
>- 30-day $$ Back Guarantee, 1 Year Warranty 
>- Complete Unit with LASER Scanner - $645 
>- Complete Unit with CCD Scanner - $299 
>- Complete 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 fo r Windows 


>- Prints all Popular Bar Code Types (19 Types) 

>- Desktop Publishing Features: WYSIWYG , 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 

>- Rotates Text, Bar Codes, and Graphics 

>- Supports Windows Compatible Fonts 

>- Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

>- Rich Text Support: Mix Styles, Types, & Sizes 

>- Automatically Prints Serial Numbers 

>- Imports & Exports Graphic Files: 

TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


>- Supports Virtually all Windows Compatible 

Printers (Postscript, Laser, & Dot Matrix) 


>- 30-day Money-Back Guarantee, $295 

•••CALL FOR FREE DEMO SOFTWARE••• 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

Bar Code Library DLL 
Bar Code Library sends bar codes to the display, 
Windows clipboard , bitmap file , or printer. Bar Code 
Library supports most applications with a built-in 
programming language that can call a DLL. $329. 
32 Bil version $649. 

StrandWare, Inc. 
715-833-2331 Fax: 715-833-1995 

800-552-2331 (in US) 

Inquiry 451. 
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BUYER'S 	 MART A DIRECTORY OF PRODUCTS AND SERVICES 

BAR CODE CAREER OPPORTUNITIES 	 CD-ROM 

Bar Code SDK 
Includes 16 and 32 bit OLE automation objects, 
Windows DLL and C library for 10 symbologies. 
Works with Visual Bas ic, Windows GD \, or 
DOS/UNIX C programs. Includes Code 39 
TrueType and Postscript font s. Only $199. Fonts 
only $49. 

Source Code Included! 
SureLogic, Inc. (206) 910-3283 

Inquiry 452 . 

BAR CODE PRINTERS 
FREE Windows7

"' Bar Code Printer Driver with eve ry printe r 
purchase! Print bar codes from MS Word'": Write, Word Pad. 
Access•. Visual Basic™, Lotu s• Approach9

, Parado · . dBASE ~. etc. 

Only $ 1,495! (reseller pricing available) 

Impeccable print quality, rugged performance! 


THARO SYSTEMS, INC. 
P.O. Box79B, Brunswick, OH 44212-0798 

hllp:/Jwww.tharo.com/lharo/ Internet e-mail: tha ro@lharo .com 
330-273-4408 Fax: 330-225-0099 

Inquiry 453. 

BOOKS 

12,000 COMPUTER TITLES 
Easy browsing & ordering in ou r on line stores. 
Computer books lrom 450 publishers. Web URL 
http://www.compubooks.com. Excellent customer 
service & technical assistance. Worldwide FedEx & 
USMail shipping. MCNisa/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 sim­
ulation software, starting at $149 each. Complete 
PCB package wilh schema\ics, autorouter, and lay­
out for 2-\ayer circuit boards, $399. Enhanced ver­
sion with autoplacement , 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 
http://www.mentala.com/ 

Inquiry 454. 

CAD/CAM 

CONTOURING MOTION CONTROL 

F~~d~x! ~P~.~~~t~~r? RT! $249 
NEW VERSION 3 VISNMC 

• Controls up to six step motors simultaneously. 
• Linear and Circu lar Interpolation. 
• New features to accommodate machine control. 
• Easy-to-use DOS device driver. Super Manual. 
• CAD·CAM interlace available. 

Corporation. 1422 Arnold Ave.
Ability Systems 	 Ros~n. PA 19001 (215) 657·4338 

FAX: f215) 657-7815 

Inquiry 455. 

CAD Solutions Software 
TG-CAD Professional v.6.0 

"The best in CAD/CAM Software Development" 
A CIC++ Windows 95, Win NT, Win 3.1 CAD Developers 

Kit by Di sk Software. For Information Call: 
214-423-7288 800-635-7760 Fax 214-423-7286 

disksoft@ix.netcom.com BBS: 214-881-9322 

Disk Software, Inc. 
P.O. Box 941152, Plano,TX USA 75094 

SOFTWARE ENGINEERS 

TravelTech Staffing, Inc. 

needs experienced software 
engineers for 3 to 12 month 
contract assignments in several 
US cit ies. We provide top pay 
and benefits, housing, travel 
reimbursement, and more. Think 
about where you 'd like to travel. 
Then, visit our web site or call 
for a free brochure. 

1·800·282·0360 
www.traveltechstaffing.com 

TRAVELTECH 
ST A FFI N G , I N C . 

Inquiry 457. 

CD-ROM 

Consolidated CDROM, Inc 
Worldwide suppliers of CD-ROM software. 


We do import, exporl , publishing & distribution. 

We also buy & sell all types of memory chips. 


Dealers Wanted! 


1D2 Greenwood Ave Wyncote PA 19095 USA 


800-8CD-ROMS 215-572-9831/215-572-9832 fax 

Email: cdrom @consldcdrom I www.consldcdrom.com 

Inquiry 45 8 . 

CD-ROMS 
JAVA - Dev Kil. . 	 . . . $25.00 

HotJAVA browser, demo applets. on-line docs 
WINDOWS 95.COM ... 32-bil Shareware Collection . . .. $30.00 
wrNSITE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $35.00 

Utilities lor Windows 3.1, NT, Windows 95. more! 
HOBBES OS/2 . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. . .. $35.00 

eso~s06t~a~~·1aS~~~;eu~i~~~.' ~~~!e~~~a~f1Rs .... . .. . . S3s.oo 
rNTERNETTOOLS . . . . . . . . . . . . . . . . . . . .$30.00 

Net\'JOrking lools & ulilities SUP & PPP 
LINU X Developer's Resource .... . $25.00 

Slackware. Red Hat! . more! 
LINU X Installation & Getting Started Gulde . . . . .... $7.50 

245pgm;mual
LINUXTOOLBOX - . . . . . . . . . . . . . . . . . . ... $45.00 

CD Set & Install Guide. For beginners! 
MOO·TIFF for LINUX - 100% Motif compatible GUI. . . . $99.00 
MOO·TIFF for FreeBSD - 100% Motif compatible GUI .. . $99.00 
MOTHER of PERL . . . . . . . . . . . . . . . . . . . . . . . . $35.00 

Source & binaries for UNIX. DOS. NT. MAC 
RUNNING LINUX . . . . . . . . . . . . . . . . . . . . . . . . $19.95 

576 pg manual for everything about Linux 
SOURCE CODE - 4.4 BSD-Ute2. GNU, lnterViews, more ... $30.00 
STANDARDS - RFC s. IENS, rTU/CCITI 81ue8ook . . . .. S30.00 
TCL/TK - software to develop X-Windows apps . . . . $35.00 
TeX - typesetting tools for mathematical & scientific docs . . S35.00 
WORLD WIDE Calalog . . . . . . . . . . . . ...... ... ... .. .. $30.00 

SeetheWWWwithoulbeingon-\ine! 
X-FILES - Complete sources for X1 1A6 & XFree86 ...... .. $35.00 

PhoneOrders: 1-800-800· 6613 We accept 
FaxOrders +1·520-526-9573 MC, VISA & AMEX 
Inn Phone: +1·520-526-9565 
WebOrde1s: www inlomagic.com E-mail: orders@inlomagic.com 

InfoMagic 11950 N. Hwy 89, Flagstaff, AZ 86004 

Inquiry 459. 

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 (8DO) 482-1866 3D5-597-398D 

http://www.jescdrom.com 

Internet Server Complete With Unix: $24 

Full lines of lnfomagic, Walnut Creek & Caldera 


Best Programming Source on CD·ROM: Linux 
0 

Unix Windows NT 

OGX, OS/2, DOS. Internet, WWW. HTML, JAVA, TCP/rP. VR, 30, Mac: 

Mpeg, Motilf, X·Windows, BSD, CIC++, dBase. Dr. Dobb's Journal. 

Perl, GNU, TEX, Tcl/Tk, CICA. Standard. AT, NeXT. Ada. Clipper. and 

many more with source code! 	 Ships world- wide lrom Sillco11 Valley. Accept 

check, money order or cred11card. Visit oufAlso 1500 various CD 's: !nternethomepages lorcurrem l1standp11ce. 
o Games/Entenainment UNIVERSAL CD-ROM o Education/References 520LawrenceExp. 1307 
o SoundNideo/An 	 Sunnyvale, CA 94086, USA 

Phone:408-992·0453Fax:408-992·0457o Progr,1mming/Engineering 
E·mail: ucr@bigmall.com 
Web: hllp://www.bigmall.comOAdult 

Inquiry 461. 

WALNUT CREEK CDROM 
FreeBSD. 2.1 Rock solid BerkeleyUnix for PC w/src. 

2disc set. easy insta ll , 6 mo updates .. ... .....................$39 .95 
S\ackware Linux. 2disc "OFFICIAL• Slackware 3.0. 

Internet's favorite. Quarterly updates ......... ........ ...............$39.95 
Cica MS Windows. 4000+ Windows programs. games. 

drivers, fonts, shells, src. Indexes in German/Spanish/ 
Italian/French/English/Japanese. Ouar. updates ......... .. ..$29.95 

Hobbes DS/2. 1000 MB free/Shareware drivers. app's. 
etc. OS/2 Mag·s product of the year! 6 mo updates ....$29 .95 

Simtel MSDOS. 2discs, 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. 2Music prog., midi, demos. etc ..........$39.95 

Project Gutenberg . 350+ Copyright freebooks ..............$39.95 

Scientif ic library. Technical shareware. DOS/Win ..............$39.95 

POV-Ray. Ray-tracing images, src, documentation .............$39.95 


60+ titles about Windows 95 & NT. games. Tel , perl. ORZ! 
HamRadio, Music, Fonts, Royally-free images 

Call for your FREE catalog today! 
All our products are uncondjlionally guaranteed I 

1-800-786-9907 
4041 Pike Lane. Ste D-214 , Concord, CA 94520 

+1-510-674-0783 Visa/MC/AMEx , Fax: +1-510-674-0821 
orders@cdrom.com http://www.cdrom.com/ 

Inquiry 462. 

COMMUNICATIONS 

Frame Relay, X.25, BSC, HDLC, SDLC, PPP 
Rock solid , complian t, inexpensive and robust PC AP ls and 
router lmp temenlalions. On board protocol support reduces 
PC overhead . 

• For MS·OOS, Windows, Win NT, Unix, OS/2, Ne\ware and o\hers. 
• Routers interconnect any PC syslems 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: dm @sangoma.com • Web: www.sangoma.com 

COMPUTER GRAPHICS 

Work On-Line 
Work from home to help us create our "Virtual 
World Project ". Use your 486 or PentiumPC to 
create 3D models for our CD-ROM. Average up 
to $30 per hou r with a signed contract. Software 
is required and training is available. 

http://www.3dt.neV3d -arV 
3rd DimensionTechnologies ,lnc.1-800-455-3558 

Inquiry 463. 

DATA ENTRY SOFTWARE 

DATA ENTRY SOFTWARE 
Full featu red, heads-down data entry 


with two-pass verification, edit language, 

output record reformat, operator statistics, 


key from images (N EW!) , 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 98020 USA: 800-356-0203 

Inquiry 456. 	 Inquiry 46D. 
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BUYER'S MART A DIRECTORY OF PRODUCTS AND SERVICES 

DATA 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 464. 

The Leader in Data Recovery 
• 	 Experti se in virtually eve ry operating system 

& media storage device. 
• 	 24-Hour support & emergency services available. 

• 	 Call fo r a FREE consultation! 

ONTRACK DATA RECOVERY 
MN: 1-800-872-2599 • CA: 1-800-752-7557 

DC: 1-800-650-2410 •Europe: +441372 741999 

Inquiry 465. 

DATA RECOVERY when l.T. Matters 
• Tape, Optical o r C.D. Media 
• Accidental Overwrites 
• Hardware or Software Fa ilure 

VOGON 
Europe 	 Tel +44 (0) 118-989-0042 

Fax +44 (0) 11 8-989-0040 

USA Tel 405-321-2585 Fax 8242 

Germany Tel +49 (O) 180-522-15-42 


Fax +49 (0) 89-69-37-00-55 

Inquiry 466. 

DATA/DISK CONVERSION 

CONVERSION/DUPLICATION 
Tape: 4MM, OIC , 8MM, DLT, 9-trk, 3480/90/90E 

Disk: 3", 3'/2", 5'/.,", 8" CD-ROM 

1·800·357-6250 
Shaffstall Corporation 317-842-2077 
7901 East 88th Street Fax 317-842-8294 
Indianapolis IN 46256 sales@shaffstall.com 
Since 1973 http://www.shaffstall.com/info 

Inquiry 467. 

EDUCATION 
8.S. & M.S. In COMPUTER SCIENCE 

The American lnstilule For Computer Sciences offers an in ­
depth home study program 10 earn your Bachelor of Science 
at home. B.S. subjects covered are: MS/DOS, BASIC, 
PASCAL, C, C++. Data Fi le Processing, Data Structures & 
Operat ing Syslems. M.S. prog ram includes subjects in 
So ftware Engineering and Artificia l Intelligence. Ada and 
Using Windows courses also available. Accredited Member: 
World Association of Universities and Colleges. 

AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magno tla Ave. 1 Suite 200, Birmingham, Al 35205 

1-800-767-2427 1-205-323-6191 

EMBEDDED CONTROLLERS 

MULTITASKING BOARD 

for portable instruments 


• 300 µA standby, autowakeup, pre-emptive mult itasker 

• fast interactive development using Forth routines provided 
• debug whi le running- make Forth one task - no emulating ! 
• PCMCIA card datalogg ing, keyboard/graphics LCD drivers 
• Starter Pack costs only $499. TDS2020 = $199 (100) 
Details: (716) 425-3753; -3835 (fax): -3442 (faxondemand) 
SAELIG CO. 1193 Moseley Rd . Victor, NY 14564 
http:ourworld.compuserve.com/homepages/triangle 

Inquiry 468. 
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ENGINEERING SOFTWARE 

SCIENTIST@ 
FITS EQUATIONS TO DATA 

FREE 30-day version available on 

the Web at http://www.micromath.com 


MicroMath Scientific Software 
1-800-942-6284 Fax (801) 943-0299 

Inquiry 469. 

FOREIGN LANGUAGES 

Foreign Langnage Software Leader 

l;irgcs1selcc1ion ofTr.111sl:11ion, dic1ionaq', language 

learning, fonls, word processing, OCR t ic. fro m any 


company! Bes! prices,Sa1isfac1ion guar.mlcc<l' 

Free 52·page C:nalog. 


http://www.lainct.com/ CLR 

World Language Resources 
800-900-8803 FAX 3 10-996-2303 


2 130 Saw 1dlc Blvd. Sic . 30'1A, Los An geles, C A 90025 


Inquiry 470. 

WORLD'S LANGUAGE CENTER 
Automatic Translation with a push of the button 

Chinese, Japanese, Russian, 150 languages 


Dictionaries - Fonts - Learning - OCR etc. 

Best Prices • Best Service 


FREE CATALOG 


Translanguage Inc. 
800-308-8883 Fax 714-279-9368 

PO Box 18024, Anaheim Hills, CA 92807 

Inquiry 471 . 

HARDWARE 

Pre-Owned Electronics, Inc™ 
THE Independent Provider, serving the Dealer, 


Professional, Corporate, Government, and 

Educational Buyer since 1985. 


APPLE II® & MACINTOSH® 

SYSTEMS • PARTS• EXCHANGE REPAIRS 


Cal/ for a Catalog .800-274-5343 
Office: 617-275-4600 •FAX: 617-275-4848 
205 BURLINGTON ROAD• BEDFORD, MA 01730 

Inquiry 472. 

HEWLETT-PACKARD 
Buy - Sell - Trade 

LaserJet ColorPro 
DeskJet DraftPro 
RuggedWrite r DraftM aster 
Electrosta ti c Pl otters DesignJet 

HP 9000 Workstations and Vectras also available. 

Ted Dasher & Associates 


Your Hewlett Packard Remarketing Specialist 

Phone: (20S) S91 -4747 Fax: (20S) S91-1108 


(800) 638-4833 E-mail : sales@dasher.com 

Inquiry 4 73. 

HOME AUTOMATION 

Computer Control 
of Your Home! 

Largest Range of Home Automation in The World! 
• X-10 • AudioNideo • Security Systems 

• Lighting •Video Surveillance • Phone Systems 
• Heating/Cooling • Lighting • PetCare Automation 
Call For FREE 72 Page Color Catalog 

BOO-SMART-HOME Fax 714-708-1614 

E·rnail: r.a1atog@smarlhorne.com h1tp://www.smarthome.com/smar thome 


HOME AUTOMATION SYSTEMS, INC. 

Inquiry 474. 

INTERNET 

GAMELON., INTERNET FILES 
hnp://www.menai.tom 

Build powe1ful. sophisticated prng1ams wilh a las\ 00 persistent data 
software library that lits the architecture ol the Internet. Gather lumpy Internet 
data or use the Internet !or prog1am-lo·program data exchange. Ob ject 
nesting, hyperlinking, indexing, transaction management. and mo1e. 

• Solaris. Windows 3.1. Windows 95/NT. OS/2 (ask for Mac, Linux) 
• APls for C++. C, Visual Basic & Delphi (ask for JAVA) 

Menai Corporation 
I01 OFJ C:Lmino Rc:il, Sui It: 370. Menlo P.trk,C:tlifomiJ 9402; 


Csool 426->566 Cu.s.l or (4 t5l 85>-6450 

FAX (.115) 853-6453 E· mall: infoi menai.com 


Inquiry 475. 

INTERNET PRESENCE 

" Virtual Web Hosting" & " Site Creation" 

SECURE TRANSACTIONS I SSL available 

PRESENCE@ $49.95/mo. 

www.YourCo.com 
(800) 808-9241 E-mail: byte@ pick.net 

Home Page Included! ! RESELLERS Welcome!! 

Inquiry 476 . 

LANS 

Little Big LAN 
The most flexible network 

Peer lo Peer LAN lo 250 nodes 
• 	 $75 lolal soflware cost. nol per node! 


Link via serial, parallel , or Modems 

• 	 Also via Ethernet or Arcnel, or mix' 
• 	 Typically only 40k of RAM 


Information Modes 

817-387-3339 / P.O. Drawer F, Denton TX 76202 

Fax 817-382-7407 Orders 800-628-7992 

Inquiry 4 77. 

LASERJET PCL PREVIEW 

View, Fax and Merge your LaserJet PCL files! 
New! Visual PCL displays on-screen in Windows 
your multi -page print fil es complete with PCL 
forms overlay macros! Fax selected pages with 
standard Windows softwa re. Uses true PCL5e 
lntellifont outlines. Use Forms Electric to create 
and merge PCL forms overlays in Windows, DOS, 
and UNI X. Developer libraries and evaluations 
avai lable. 
Visual Software http://www.visual.co.uk 
Fax: +44 1306 742 425 geddes@visual.co.uk 

Inquiry 4 78. 

PROGRAMMERS TOOLS 

The Fastest xBASE Engine••• 
for C, C++, Visual Basic and Delphi programmers. 
Get multi-user compatibility with FoxPro, Clipper and 
dBASE files. CodeBase is portable between DOS, 
Windows and UNIX! Includes client/server option 
as well as data-aware custom controls and a visual 
report writer! 

FREE 30 day trial 

Coll Sequiter Software Inc. for deta ils! 


Phone 403 437 2410 FAX 403 436 2999 


Inquiry 4 79. 

SECURITY 

EVERLOCK Safe-D EVERKEY 
Internet/CD-ROM Activation 


CPU-Lock • CD-ROM Lock • Serialization 

Registration • Date & Execution Limits 


Windows 95 • 3. 11 • DOS 

Az-Tech Software, Inc. 


Leaders in Software Security 
Phone' (816) 776-2700 FAX, (816) 776-8398 


E-mail: aztech@tyrell.net 


Inquiry 480. 
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SECURITY 

THE ULTIMATE SOFTWARE SECURITY 
e STOPCOPY family - UNCOPIABLE copy protection 
• STOPVIEW software encryption 
• NETUMIT network license metering 
• OO'S,Windows (3.X, 95, NT), Mac, OS/2, support 
• Machine Tie, Internet Protection, CD-ROM Protection. 

Serialization, Date & Execution Limitation. Regist ration, 
Remote Aulhenticalion, Concurrent User Limitation 

• Our products destroy ALL of our competition 

BBi Computer Systems, Inc. 
14105 Heritage Lane. Silver Spring, MD 20906 

800/TRY-ABBI • 800/879-2224 • 301/871-1094 • FAX: 301/460-7545 
E-mail: bbl@bbics.com • Web: http://www.bblcs.com 

Inquiry 481 . 

CRYPKH SOfTWAR~ llCrnSING SYSHM 
'Soltware Copy Proleclionwilh NO Hardware Key and NO Disk Key" 

CrypKey is software copy proteclian lhat is 
• complelely secure from any disk copy program 
• completely compalible v~ih MSDOS. MS WINDOWS, 

WIN 95. WIN NT 
• completely compatible wilh CD-ROM, BBS, or lnlemet 

dislribution! 
• cuslomer friendly - no disk key. no hardware key, less 

support calls 
CrypKey can increase your soflware sales by allowing you to 
sell your program 

• by increments - sell add-on software options or levels to 
your customers 

• by number ol runs - e.g. sell 100 calculations for S100.00 
• by time period - e.g. lease or demo your program 

for 60 days 
CrypKey uses anumeric key that can be 1ransmitted by phone. 
lax, or email. Sell your customers more options, more cop ies. 
more time or more runs instantly, just by making a telephone 
call (greal for overseascustomers or distributors). CrypKey is 
produced by Kenonic Controls Li d. - engineering and 
software since 1972. 

Kenonic Controls Limited 
7175-12/h Street South East 

Catgaiy, Alberta, Canada T2H 2S6 
(403) 258-6200 •lax: (403) 258-6201 

INTERNET: crvakev@kenonic.com 

Inquiry 482. 

Cop's CopyLock II 
Professional software protection with 


TRUE Machine Install. Option Board safe. 

DOS, OS2, Networks, Windows, Trace 3000. 


DialCOPS Access Control for mass 

distribution via CD-ROM or Internet. 


Known and used world-wide since 1984. 


LINK Data Security 
lnt'I: + 45 3123-2350 Fax: + 45 3123-8448 

CRYPTO·BOXTMLocks in Your Profits! 
The Marx CRYPTO-BOX is the res ult of 10 ye ars 
experience in effective software protecti on. 
•	 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 Par\!. West . Suite 2027. Atlanta, GA 30329 

404-321-3020 1-1100-MA.RX-INT lax: 404 -321-0760 
Visit our Home Page : http ://www. marx .com 

Inquiry 483. 

KEY-LOK II™ SECURITY 
Software Piracy Prevention - Survival 14 years proves 

effectiveness. Active algorithm, programmable memory, 

counters, date control, remote update. No ID on device. 


Low pricing (e.g. $16.50 each lor 5). 

No startup costs. 


Also, ACCESS CONTROL systems and disk drive/system LOCKS 


MICROCOMPUTER APPLICATIONS, INC. 
3167 E. Otero Circle, Littleton, CO 80122 


http: //www.csn.net/keylok 


1-800-453-9565 (303) 770-1917 FAX: (303) 770-1863 


Inquiry 484. 

SECURITY 

Powerful Protection ••• 
Affordable Price 

The UniKey®Anti-Piracy System 
$17 hardware key is the industry's most 
powerful protection 

Developer-accessible memory 

Protects multiple applications 
Supports future upgrades 

The only patented software protection technology 

Automatic protection - no programming! 

DOS, Windows (including NT and 95), Unix, 
Netware and other networks supported 

Call now and order your Uni Key Developer's Kit: 

800·841-1316 
SOFTWARE SECURITY, INC. 

6 Thorndal Circle, Darien, CT 06820-5421 
(203) 656-3000 FAX: (203) 656-3932 

http://www.softsec.com 

Inquiry 485. 

SOFTWARE PACKAGING 

FREE SOFTWARE 

PACKAGING CA TA LOG 


Everyl hing you will need lo Package. Distribule, and Ship Your 
Software!! From manuals and b1nde1s 10 maile1s and sh ippers 

LABELS LABELS LABELS 
For your diskettes, plain or custom printed 
dot matrix or laser printe r ... free samples 

•••FREE CATALOG••• 
Hice & Associates 

8586 Monl icello Dr.. West Chesler. OH 45069 

Phone/Fax: 513-779-7977 

Inquiry 486. 

SOFTWARE/ENGINEERING 

Analog/Digital Simulation!! 
• Windows, NT, DOS • Model Librarie s, RF, Power 
• Power Mac, Macin tosh • More Than 5000 parts 
• lsSPtCE4 Rea l Time SPICE • Waveform Analysis 
• Mixed Mode Slmulatlon • Full SPICE programs 
• Schematic Entry starting al $95. Complete 
• New AHDL Modeling Kit!! systems, $595-$2595 

P.o. sox 110 san Ped,o, cA 90733.0110 ·ntUSOlf 
(310)833-0710, FAX (310)833-9658 1 fj 

Call ror your Free Demo and inrormalion kil. 

Inquiry 487. 

SAUNA: 3DTHERMAL ANALYSIS 
• Models: PCBs. stacked plates, IC hybrids. heatsinks, 
multiboard enclosures. • All heat transfer modes: con· 
vection, radiation, conduction • Interactive menu-driven 
• Expanded thermal parameters library • Fast ~what 
if": dimension, man, finish , analyses • Ea sy lo learn & 
use • IBM PC. Macintosh ll , and HP-Unix 

Call or FAX for free evaluation program 

Tatum Lab s, Inc. 
1287 N. Silo Ridge Drive, Ann Arbor, Ml 48108 

313-663-8810 FAX 313-663-3640 

Inquiry 488. 

SOFTWARENOICE/FAX 

Computer Telephony 'C' Libraries 
Multi-Voice V4.0 and Multi-Fax V2.0 Toolkits give you the 
most powerful 5olulion to integrate telep l1ony lo your 'C' 
app lications. Unique design based on multi-tasking; DOS 
Extender; Supports most major voice and fax boa rds; 
Commented source code; Royall y free; Besl va lue. 
Also available: Windows based application generator. 

ITI SOFTWARE 
Tel : 514-835·3124 Fax: 514·B35-4772 BBS: 514·835-5945 

Fax-On-Demand: 514·835·2216, E-mail: ggagnon @cam.org 


Check our home page: http://www.cam.org /-ggagnon 


SOFTWARE/GRAPHICS 

The Best Just Got Better 
lmag e G ea r 6.0 

AccuSoft announces a totally new product ­
lmageGear™! Th is rep laces th e top-se lling 
AccuSoft Image Format Library™ that AccuSott 
has been selling for over 4 years. lmageGear 
is not jus t a new vers ion bu t a comp letely 
rewritten and redesigned product !hat encom­
passes all the most asked for features from our 
7000-plus customers. 

Over 45 file formats Comprehensive Scanning 
File-In fo Executables Control 

New & Improved AP I Display Ellecls 
Tons of SamplesFast Image Display 

New GUI Functions Clipboard Support 

Robust Error Handling Precision Scrolling 

Image Processing ... and much more! 

AccuSoft Corporation 
2Weslborough Business Pk., Westborough, MA 01581 

(800) 525-3577 
(508) 898-2770 I FAX (508) 898-9662 

Inquiry 489. 

1EAD1001S 
Progrmnmer 's Comprebe11si11e lma~iug Sol11tio11 

\Vith IJ:...\ OTOOl .S 6 you cm: 
• Import/export ·10+ of the rno't popular file form:1h 
• Comprns im:ii,:e:- w/ mulcipk op1io11s (CC!rr Cd & c; I. l'i\'(i. 

J l'ECi.011'). 
• l'roce:.:. 	i111:1i,:es. u:.ing :-implc or n1111pkx rl·i,:ion.-.; ~p:11i:1I tr.Uh · 

f11 r 111:11ions, sp:uial fi111.:r:., hi11:1rr tillers. hbtui,:r.1111 mmlifo.:;1tirnh , 
..:omhining. autu dcspedd in).:.:H LI O lkskewini,: e ll'. . 

• Coil\'ert color:.: r..:dul'i ng/cxp:uuling color depth . gr:1pi::1lin1-: . 
h:1 lftonini;. 

• Support 	:m~· :.1and:m1 di:-pl :t>" llc \·i..:c \\'/ e:1:.r to u'e 11ltr:1 fa~t 

paint . wom. scroll,1.:rnp & p.111 routim:s will m:1k1.: y1Jur .1pp fly. 
• 	t\nnolatc U&W lhx:un1c111:. ,I\: color im:1g.c:<0: texl. hii,:lilii,:ht.:.ticky 

11010. rcd-lin1:. frl"C h:1ml , hl.1dmn etc. 
• Support T\VAIN compl:iim :-c:mm:r:.. 
• 	l'rint im:igl'S w/ :iutom:Hil" p rqHnc1:s:. ing . tu :rn~ .-.uppon cd 

print er. 

Download tree imaging application built with 

LEADTDDLS 6 hllp:// www.leadlools.com/ or call 


1·800·637·1835 
.... LEAD 

T ,r~~':!':'?!'?~,'~~ 
704-332-5532 IFax) 704-372-8161 CIS -Go LEAOTECW hUp://tw.-:ileadtoals.com/ 

Inquiry 490. 

WINDOWS 

*FREE INTERNE T 

217·322·11 11 

Full Access 28.8K 8/N/1 Al l Nodes 


Service is FREE · vou Pay L.D. Charge 


Voice Help 1·217-322·1212 
Inquiry 49 1. 

THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 

Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Internet Access 
and more and all FREE. Call /ram home or of/ice 
up to 14.4K and download for FREE. (n/8/1) 

21 7-792-3663 
Customer Service 415-281-4429 

Inquiry 492. 

JULY 1 9 96 BYTE 207 

http:hUp://tw.-:ileadtoals.com
http:hllp://www.leadlools.com
http:http://www.cam.org
mailto:ggagnon@cam.org
http:http://www.softsec.com
http://www.csn.net/keylok
http:www.marx.com
mailto:crvakev@kenonic.com
http:http://www.bblcs.com
mailto:bbl@bbics.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. INQUIRY NO. PAGE NO. PHONE NO. INQUIRY NO. PAGE NO. PHONE NO. 

A DELL COMPUTER CORP 0/·0/1 800·568·2902 
(F1000) L 
DELL COMPUTER CORP 0/11 800·247-9347161 	 ADVANCED IMAGE 201 888·GETFAX2 117-118 LATRADE 184 800-433-3726 

COMMUNICATIONS (F1000) 
172 LIBERTY SYSTEM INC 200 408-983-1127 

174· 175 AE HOME CORPORATION 202 818·961-2499 DELL COMPUTER CORP 0/11 1 800-395-0838 
(F1000) 

87·88 ALADDIN SOFTWARE 82 800-223-4277 
SECURITY INC 94·95 DELTEC 100 800-335-8321 M 

11 5 DISTRIBUTED PROCESSING 179 407-830-5522 123 MEGAHAUS 189 800-525-0360 
SECURITY INC 

104·105 ALADDIN SOFTWARE 166 800·223-4277 
TECH 

189 MICR02000 142-143 800-864-8008 
116 	 ALLMICRO 183 800-653·4933 98 	 DOLCH COMPUTER 109 800-995-7580 

SYSTEMS 130-131 MICROSOLUTIONSCOMPPROD 193 800-295-12 14 
122 ALTEX ELECTRONICS 187 800·531-5369 

195 DUNN SYSTEMS 203 800-486-DUNN MICROGRAFX 65 800-877-3040 
196 AMERICAN POWER 33 800·800-4APC 

MICROGRAFX 194CONVERSION DPT.A2 
MICRO-INTERNATIONAL,INC. 20 1 800-967-5667FAMERICAN POWER 32A-B 401 ·788·2797" 

CONVERSION 76 	 MICRON ELECTRONICS 44-45 208-465-3434106 FAIRCOM CORPORATION 168 314-445-6833 
ANTHROCORP 167 800-325·3841 61 	 MICRON ELECTRONICS Cll-1 208-465-3434103 FIELDWORKS 165 800-588-9144 

152· 153 APPRO INTLINC 198 800·927-5464 173 	 MICROPATENT 201 800-984-9800111 -11 2 FIRSTSOURCEINT'L 176·177 714-448·7750 
62 	 ARTECON 92 800·872·2783 MICROSOFT PRESS INC 129 800-MSPRESS 

604 	 ATTACHMATE CORP 77 800-426-6283 MICROSTAR LABORATORIES 200 206-453-2345G 
B 	

MICROWAY 135 508-746-7341138 GAGE APPLIED 199 514·337-6893 
SCIENCES, INC. 67-68 	 MIRO COMPUTER 23 +49-531-2113-100 

PRODUCTS AG154-155 GRANITEDIGITAL 200 510-471-6442450 	 BIX 217 800·695·4775 

139 GTEKINC 197 800·282-4835BYTE BACK ISSUES 213 603·924·9281 NBYTE CUSTOMER SERVICE 22 800·232·2963 
143 	 NATIONAL INSTRUMENTS 200 512-794-0100BYTE MOVING 170 H 
605-606 NEWCOM 79 818-597-3200BYTE ON CD ROM 169 800·924·6621 HEWLETT PACKARD 800-637·7740 

ext 1461 194 	 NEWVOICE 197 703-648-0585BYTESUBMESSAGE 164 
HEWLETT PACKARD 97 800·322·HPPC 102 	 NSTL 155 610-941-9600BYTE WEB SITE 156 http://www 

ext 1557
.byte.com/ 

HEWLETT-PACKARD 37 800·533-1333 0ext 1651c OSBORNE MCGRAW-HILL 149 800-822-8158170·171 HIWAYTECHNOLOGIES 202 800·339-HWAY 

COMPAQ PORTABLES 55 800·345·1518 OSBORNE MCGRAW-HILL 24-25 800-822-8158132-133 HORIZONS TECHNOLOGY 195 619-292-8331 
187·188 COMPEXINC 131 800·637·3202 66 HUMMINGBIRD 18 416-496·2200 

COMMUNICATIONS pCOMPUSERVE 72A-B 800·487-4838 

197 	 COMPUSERVE (CD) 73 800·805·9182 99 PERSOFTINC 117 800-368-5283 
197 COMPUSERVE (U.S.) 73 800·487-4838 93 PKWAREINC 95 414-354-8699 
108 COMPUTER DI SCOUNT 172· 173 800·959·4CDW IBM 	 75 192 	 POLLUTION SO LUTI ON 192WAR EHOUSE 

IBMOS/2 15 800 IBM·7955 121 	 POLYWELL SYSTEMS 186 800-300-7659ext EA130107 	 COMPUTERLANE UNLIMITED 190 800·526·3482 
69 	 POWERSOFT CORPORATION 29 800-395-3525IBM OS/2 OPENS WINDOWS 35 
607-608 PRINCETON GRAPHICS 43 800-827-3998 

184 	 COMTROL CORP 120 800-926-6876 

178-179 ICPACOUIRE 198 888-618·6188COPIA INTERNATIONAL LTD 22 708-682-8898 

IDT INTERNET 123 800-743-434377 	 COREL 46 613-728-0826 Qext3080 140 INTEGRAND RESEARCH 198 209·651-1203 
110 CRESCENTSOFTWARE 141 617-280-3000 92 	 ONXSOFTWARESYSTEMSLTD 91 613-591-0931 141 IOTECH 200 216·439-4091 
119·120 CYBEXCORPORATION 185 205-430-4030" 144 	 OUALSTAR CORP 202 800-468-0680 

124-125 CYBEXCORPORATION 191 205-430-4030" 126-127 OUATECHINC 175 800-553-1170J 
164 	 CYCLADES CORPORATION 197 800-882·9252 

JAMECO ELECTRONICS 182 800·831-4242 R180 JK MICROSYSTEMS 201 510-236·11 51D 128-129 RAIDTECCORPORATION 196 770-664-6066 

601-602 DARIM 125 213-637-1700 82 	 RAINBOW TECHNOLOGIES 62 800-852-8569K 
113-114 DATAACCESSCORP 178 800·451-3539 159- 160 RCI 197 800-RCl-8090142 KILA 199 800·505·6749 
109 DATALUXCORPORATION 174 800-DATALUX ext71 

80-81 KINGSTON STORAGE 39 800-435-0670 150-151 RECORTECINC 199 888-RECORTECDELL COMPUTER CORP 21 800-627-0660 
72-73 KINGSTON CPU UPGRADE 58 800·251-9370 

136-137 ROSE ELECTRONICS 196 800-333-9343DELL COMPUTER CORP 61 800-678-1190 
70-71 KINGSTON MEMORY 31 800·259-9059 96-97 	 ROSS TECHNOLOGY INC 101 800-774-7677DELL COMPUTER CORP 0/-0/1 800-677-9725 
162-163 KUREOTECHNOLOGY,INC 203 604-433-7715 


DELL COMPUTER CORP 0/11 800·677-8816 
 s 
DELL COMPUTER CORP 0/111 800-766-8800 

156 SCITECH INTERNATIONAL 202 800-622-3345 
DELL COMPUTER CORP 12-13 800-678-1626 
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FREE PRODUCT INFORMATION 


FAST: · ~ 
INQUIRE BY MAIL 
:nter your name .. _ 1 
ind address at righd 
rhen circle the i 
nquiry numbers j 
:hat correspond to ; 
!hose on the 1 
idvertisement or ~ 

YES! I want FREE product information from the following advertisers 

Fill out this coupon carefully. Please print. 

Name 
Firs t Last 

Tiiie 

Com an 

Address 

A. My company profile is besl described as: (check one) 
1 D Corporale end user 
2 D Compuler/communicalions manufaclurer 
3 D Reseller/dislribulor/O EMlinlegralor/consullanl 
4 O Olher (please describe): -------­

B. 	 My job funclion is besl described as: (check one) 
5 D Company Managemenl 
6 D IS/MIS/ITManagemenl 
7 OSyslemsEngineering/lnlegralion 
8 D Departmental Managemenl (non·IS/MIS) 
9 D Technical Services Support 
fO D Olher (please describe): ________ 

0. Please indicatewhichspetificfieldsol 
interestareimportanttoyou: 
(checkall lhatapp~) 

19 D Mobile Computing 
20 D Application development 
2t D ClienVServer 
22 DlnterneVon·line 
23 DVideoConlerencing 
24 OMullimedia 
25 D PC Telephony 

E.Do youinfluence the purchase of the 
following productsorservicesforyour 
organization?(checkallthatapp~) 

26 D Computers/peripheralsBYTE article, and 
i
1 	 C. My responsibililies require thal I be involved with lhe following 

27 O Softwareapplications

mail this attached € lt ooos 
operating system environments: (check all lhat apply) 

28 D Remote/wireless communications 
,... ~ 29 D lANhardware or softwaret2 O OS/2:ard. i c~i____________________~	 30 D fnlernetworking hardware, 

j 
t3 D Mac/OS 
14 D UNIX (any, including Solaris) software, or services 

15 O Windows
Slale 	 Zi 

t 6 D Windows/NT 

~ 17 ONelWare 
18 DOther(please describe): _______ _ July 1996 

I 919699 IFASTER: l
i 

: :ne 
Valid until September 30. 1996 

INQUIRE BY FAX i --------- ­
Enter the 

! 
' ' i Advertiser Inquiry Numbersinformation as i. 

I 123456789 10 11 12 13 14 15 16 17 596 597 598 599 600 W1 602 W3 604 W5 606 601 608 609 610 611 612described above, 
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 613 614 615 616 617 618 619 620 621 622 623 624 625 626 627 628 629 
35 36 37 38 39 40 41 42 43 M 45 46 47 48 49 50 51 630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645 646 then fax this 
~ ~ ~ ~ ~ ~ y ~ w 61 62 63 64 65 66 67 68 647 648 649 650 651 652 653 654 655 656 657 658 659 660 661 662 663~ 
~ ro n n n M ~ ro n 78 79 80 81 82 83 84 85 664 665 666 667 668 669 670 671 672 673 674 675 676 en 678 679 680 card to: ~ M ~ M ~ 00 ~ ~ ~ ~ 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 

103 104 105 106 107 108 109 110 11 1 112 113 114 115 116 117 118 119 698 699 700 851 852 853 8~ 855 856 857 858 859 860 861 862 863 864 
1~1~ 1221m 1M 1~126 1V 1M 129 130 131 132 133 134 135 136 865 866 867 868 869 870 871 872 873 874 875 876 an 878 879 880 M1800·571·77301 882 883 884 MS 886 Ml BBB 889 890 891 892 893 894 895 896 897 898 

! 
1U 1 38 1~ 1 ~1~1G143 1M 1~ 146 147 148 149 150 151 152 153 

899 900 901 902 903 904 905 906 907 008 909 910 911 912 913 914 915 
1n 1n 1n 1M 1~ 1 ro 1n 1 n1ro 180 181 182 183 184 185 186 187 
154 1~ 1~ 1~ 1~ 1 ~ 1 60 1~ 1 ~ 163 164 165 166 167 168 169 170 

916 917 918 919 920 921 922 923 924 925 926 927 928 929 930 931 932' 
1M1~ 190 1~ 1~1~1~ 1 ~198 197 198 199 200 201 202 203 204 933 934 935 936 937 938 939 940 941 942 943 944 945 946 947 948 949 : ' 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 
205 206 207 208 209 210 21 1 212 213 214 215 216 217 218 219 220 221 

967 968 969 970 971 972 973 974 975 
239 240 241 242 243 2M 245 246 247 248 249 250 251 252 253 254 255FASTEST:j 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 Editorial Inquiry Number& 
273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 

290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 
 mmmm•~•~••~E~~~~~INQUIRE ON ~ 

993 994 995 996 997 998 999 1000 1001 1002 10031004 10051006 1007 1008 1009307 308 309 310 31 1 312 313 314 315 316 317 318 319 320 321 322 323 1 10101011 10121013 1014 10151016 1017 1018 1019 1020 1021 10221023 1024 10251026324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 THE INTERNET m1m81m1~ 1~1m 1~1~1a1a 1@1a1~ 1~ 100™2 100341 342 343 344 345 346 347 348 349 350 351 352 353 3~ 355 356 357 i 
358 359 380 361 362 363 364 365 366 367 368 369 370 371 372 373 374 1~™51~100 1~™9 1B1~ 1W1• 1~15 1~1~ 1~~9 1~Access BYTE's ! 1061 1062 10631064 10651066 1067 1068 1069 1070 10711072 1073 1074 1075 1076 1077 
392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 
375 376 Jn 378 379 380 381 382 383 384 385 386 387 388 389 390 391 

1~wro1~1~ 1a1m 1~ 1•1~1~ 10681~ 1~1~ 1~ 1~ 1~home page at: l 409 410 411 412 413 414 415 416 417 418 419 420 421 422 423 424 425 10951096 10971098 10991 100 1101 1102 1193 1104 11051106 110711081 1091110 1111 
426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 11 121113 11 1411 15 11161 117 1118 1119 1120 11211 1221123 1124 1125 11261 127 1128 
M3 M4 M5 446 M7 448 449 450 451 452 453 4~ 455 456 457 458 459 11291130 11311 132 11331134 1135 1136 1137 1138 1 1391 1~ 11411 142 11431144 1145 
460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 

www.byte.com! 
11461147 11481149 11501 1511 152 11531154 1155 11561157 11 58 1159116011611 162

and click on Free 1 4n 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 11631164 11651166 11671 168 11 69 1170 1171 1172 11731174 11 75 1176 1177 1178 1179 
494 495 496 497 498 499 500 501 502 503 504 505 506 507 508 509 510 1180118111821183 11841 185 11 861187 1188 1189 1190 119111 92 11 93 1194 1195 1196

Product lhformation.j 51 1 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 11971198 11991200 12011202 1203 1204 1205 1206 12071208 12091210 1211 12121213 
528 529 ~ ~1 532 533 534 535 ~6 531 538 539 ~o 541 ~2 ~3 544 12141215 12161217 1218 12191220 1221 1222 1223 12241225 12261227 1228 12291230

Follow the i ~5 546 ~7 548 ~9 550 551 552 5~ 5~ 555 556 557 558 559 560 561 1m1m1m1~1m1mu~1~1~1~1WUGU43U44UGU46UQ 

562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 12481249 12501251 1252 1253 1254 1255 1256 1257 1258 1259 1260 1261 1262 1263 1264
instructions on-line. ! 579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 1&1™1w1~1m 1m1m1munu~1muro1m1muro1250u~ 

i 
Product Category Graphics Tablets/Mice/ Tape Drives 23 On-Line Services 38~ Pen lnpul 10 UPS/Power Management 24 Operating Systems 39! Information 

Keyboards 11 Voice Technology 55 OS/2 ~ 
To receive information for an LAN Hardware 12 Programming Languages/! 

! 
Softwareen1ire category, ci rcle rhe appropriate Laptops & Notebooks 13 	 Tools 40
Business 25number in box above. Mail Order 14 	 Security 41! 	 CAD/CAM 26 

42Memory/Chips/Upgrades 15 	 Shareware 
Hardware 	 Communications/Nelworking 27Miscellaneous Hardware 16 	 Software Duplication 43
Accessories/Supplies 1 	 Data Acquisition 28Modems/Multiplexors 17 	 Spreadsheets M
Add·in Boards 2 	 Database 29Monitors & Terminals 18 	 UNIX 45
Bar Coding 3 	 Educational 30Multimedia/CD-ROM 19 	 Utilities 46
Communications/Nelworking 4 	 Engineering/Scientific 31 PCMCIA 57 	 Windows 47
Compu1er Systems 5 	 Entertainment 32Printers/Plotters 20 	 Word Processing 48
Data Acquisition 6 	 Graphics 33Programmable Hardware 21 
Diagnostic Equipment 53 	 Macintosh 34 General RAID Drive Arrays 56
Disks & Oplical Drives 7 	 Mail Order 35 Books/Publications 49SCSI/Peripheral Interlaces 59
Diskettes/Duplicators 8 	 Mathemalical/Stalistical 36 Recruitment 50Scanners/OCR/Digttizers 22
Fax Boards/Machines 9 	 Miscellaneous Software 37 Miscellaneous 51 Security 52 

http:www.byte.com
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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 attached 
card. 

FASTER! 

INQUIRE BY FAJI 
Enter the 
information as 
described above, 
then fax this 
card to: 

800·571·773 


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. 

I;~IJ 1; 
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ADVERTISER CONTACT INFORMATION 

INQUI RY NO. PAGE NO. PHONE NO. INQUIRY NO. PAGE NO. PHONE NO. INQU IRY NO. PAGE NO. PHO NE NO. 

165 SILICON RAX 

168· 169 SLIGER DESIGNS 

610 SMC/STANDAR D MICRO 
SYSTEMS CORP 

78-79 SOFTARC 

192· 193 SOFTWAY SYSTEMS 

89 STATS OFT 

T 
145 TALKING TECHNOLOGY INC 

TELE.COM 

167 TERN INC. 

TEXAS MICROSYSTEMS INC 

90·91 TEXAS MICROSYSTE MS INC 

176-177 TOPTECHNOLOGY 

198 

201 

52 

51 

144 

85 

198 

147 

20 1 

88A-B 

89 

203 

800·700·8560 

702-356-5595 

800·SMC·4-YOU 
DEPT.PT3 

905-415·7151°' 

4 l 5·896·0708 

9 18·749·1 11 9 

800·934·4884 

916-758·0180 

800·627·8700 

800-627-8700 

818·369-2332 

83 TOSHIBA AMERICA INC 

157-158 TRANS 2000 

149 TRI VALLEYTECHNOLOGY INC 

u 
182· 183 U.S.LOGIC 

v 
134-135 VCOMMUNICATIONS 

146 VI DEX, INC. 

64·65 VIEWSONIC 

VISIO CORPORATION 

100·101 VISUAL W EB 

2·3 

199 

199 

199 

195 

197 

8·9 

16-17 

87 

800-457-7777 

310·908-6814 

510·447-2030 

800·777-4875 

800-648·8266 

541-758·0521 

800·888·8583 

800·24·VISIO 
E23 

800·604-94 14 

w 
190·191 	 WIBU SYSTEMS AG 

603 	 WIN BOOK COMPUTER 
CORPORATION 

WORLDWIDE 
TECHNOLOGIES 

WORLDWIDE 
TECHNOLOGI ES 

z 
147 Z.WORLD ENGINEERING 

148 Z.WORLDENGINEERING 

'Correspond directly with company 
''Indicates FAX Number 

144 

11 

188 

180· 181 

202 

202 

800·986·6578 

800-293-1639 

2 l 5·922-6920 

215·922·0116' 0 

916·757-3737 

916·757·3737 

BYTE ADVERTISING SALES STAFF 
John M. Griffin, 11.P. ofSales, 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, Vf, 

Ontario, Canada, Eastern Canada 

John Ferraro (617) 860-6221 , 

(212) 512-2555 
Jeanne Beeson (617) 860-6349 
TheMcGraw-Hill Companies 
24 Hartwell Avenue 
Lexington, MA 02173 
FAX: (617) 860-6307 

NEW YORK 
NY Metro, NJ 
Michael Feinberg (212) 512-4811 
Jill Pollak (212) 512-3585 
TheMcGraw-Hill Companies 
1221 Avenue ofAmericas-28th 
Floor 
New York, NY 10020 
FAX: (212) 512-2075 
75767.3 13@compuserve.com 

SOUTHWEST, ROCKY MOUNTAIN 
AL, AR, LA, MS, OK, TN, TX 
Bert Panganiban (214) 701-8496 
Brian Higgins (603) 924-2596 
The McGraw-Hill Companies 
14850 Quorum Dr., Suite 380 
Dallas, TX 75240 
FAX: (214) 991-6208 

MID ATLANTIC-SOUTHEAST 

NEW MEDIA/ONLINE PRODUCTS 

DC, DE, FL, GA, KY, MD, NC, PA,SC, 

VA.WV 

Neil Helms (770) 242-6298 

Paul Franchak (614) 899-4912 

The McGraw-Hill Companies 

6050 Peachtree Pkwy. 

Suite 340-191 

Norcross, GA 30092 

FAX: (770) 409-9622 

76363.2405@compuserve.com 


CENTRAL U.S. 

IA, IL, IN, KS, Ml, MN, MO, ND, NE, 

OH, SD, WI 

Lori Silverste in (614) 899-4908 

Paul Franchak (614) 899-4912 

The McGraw-Hi ll Compan ies 

921 Eastwind Drive,Suite 11 8 

Westervill e, OH 43081 

FAX: (614) 899-4999 

75702.1066@compuserve.com 


NORTH PACIFIC 
AK, Northern CA, HI, ID, MT, OR, 
Si liconValley, UT, WA, WY, 
Western Canada 
Roy J. Kops (415) 513-6861 
Susa n Rastel lini (415) 513-6951 
Li sa Farrell (415) 513-6862 
The McGraw-Hill Compa·nies 
1900 O'Farrell Street, Suite 200 
San Mateo, CA 94403 
FAX: (415) 513-6867 
103063.2246@compuserve.com 

SOUTH PACIFIC 
AZ, Southern CA, CO, NM, NV 
Beth Dudas (714) 753-8140 
Emi ly Ospenson (714) 753-8140 
The McGraw-Hill Companies 
15635 Alton Pkwy., Suite 290 
Irvine, CA 9271 B 
FAX: (714) 753-8147 
10311 3.2411 @compuserve.com 

INTERNATIONAL ADVERTISING SALES STAFF 
L Bradley Browne, International Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, 

Tel: (603) 924-2501, Fax: (603) 924-2602, 102503.3140@compuserve.com 

UNITED KINGDOM, BENELUX 
JonathanMcGowan 
The McGraw-Hill Companies 
34 Dover St. 
London WIX 4BR 

i~t!~ 1714956781 
FAX: +44 171 4956734 
102722.2407@compuserve.com 

Subscription Customer Se•vice 

U.S. 1-800-232-2983 


Outside U.S.+ 1-609-426-7676 


For aNew Subscription 
U.S. 1-800-257 -9402 

Outside U.S.+ 1-609-426-5526 

GERMANY, SWITZERLAND, 

AUSTRIA 
JUrgcn Heise 
The McGraw-Hill Com1>anies 

5~~6~~~ ii~'r~ikn?u~ttrasse 2 
Germany 
Te l: +49 69 5801140 
FAX: +49 69 5801 145 
100775.770@compuscrve.com 

ITALY, FRANCE, SPAIN, 
PORTUGAL, SCANDINAVIA 
Zena Coupe, Amanda Blasken 
A-Z International Sales Ltd. 
70 Chalk Farm Road 
London NW 1BAN 

i~P:I~~~ 171 2843 171 
FAX:+44 171 2843 174 
101645. l 710@compuservc.com 

ISRAEL 
Dan Aronovic 
DARA In terna tiona l 
41 Ravutski 
Ra'anana 43220 
Israel 
Tel: +972 9 919544 
FAX: +972 9 981934 

JAPAN 
Hirokazu Morita 
Japanese Advertising 
Communications. Inc. 
Th ree Star Building 
3-10-3 Kanda Jimbocho 
Chiyoda-ku, Tokyo 101Japan 
Tel: +81 3 3261 4591 
FAX: +8133261 6126 

PETERBOROUGH, NH OFFICE: 
Sales FAX: 603-924-2683 
Advertising FAX: 603-924-7 507 

BUYERS MART 
Southern U.S. 
Brian Higgins (603) 924-2596 
Northern U.S. 
Mark Stone (603) 924-2533 
BYTE 
OnePhoenix Mill Lane 
Peterborough, NH 03458 

BYTE Deck 
Brian Higgins (603) 924-2596 
BYTE 
OnePhoenix Mill Lane 
Peterborough, NH 03458 

EURO-DECK 
Mark Stone (603) 924-2533 
BYTE 
One Phoenix Mill Lane 
Peterborough, NH 03458 

BYTE ASIA-PACIFIC 

AUSTRALIA, HONG KONG, INDIA, 

INDONESIA, KOREA, MALAYSIA, 

PAKISTAN, PHILIPPINES, OTHER 

ASIA AND PACIFIC COUNTRIES, 

SINGAPORE, TAIWAN 

Weiyce In 
Jennifer Chen 
#305 Nanking East Road, Section 3, 
10th floor 
Taipei, Taiwan, 
R.O.C. 
Tel : +886-2-715-2205 
FAX: +886-2-715-2342 
103454.2020@compuserve.com 
103454.202l @compuserve.com 
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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. CATEGORY NO. CAT EGORY NO . 

INQUIRY NO . PAGE NO . INQUIRY NO . PAGE NO . INQUIRY NO . PAGE NO . 


HARDWARE 53 
116 

DIAGNOSTIC EQUIPMENT 
ALLMICRO 183 

16 
174-175 

MISCELLANEOUS HARDWARE 
AE HOME CORPORATION 202 

189 MICR02000 142-143 ANTHROCORP 167 

2 ADD-IN BOARDS 168-169 SLIGERDESIGNS 201 

184 COMTROLCORP 120 7 DISK & OPTICAL DRIVES 176-177 TOPTECHNOLOGY 203 

164 CYCLADES CORPORATION 197 62 ARTECON 92 

601 ·602 DARIM 125 154-155 GRANITEDIGITAL 200 17 MODEMS & MULTIPLEXORS 
139 GTEKINC 197 80-81 KINGSTON STORAGE 39 67-68 MIRO COMPUTER PRODUCTS AG 23 

126-127 

MICROWAY 

QUATECH INC 
135 

175 
172 LIBERTY SYSTEM INC 200 

605-606 NEWCOM 79 

182-183 U.S. LOGIC 199 123 

130-131 

MEGAHAUS 

MICRO SOLUTIONS COMP PROD 

189 

193 
18 
109 

MONITORS & TERM INALS 
DATALUX CORPORATION 174 

3 
146 

BAR CODING 
VIDEXINC 197 9 FAX BOARDS/MACHINES 

722-723 

607-608 

PRINCETON GRAPHIC SYSTEMS 

PRINCETON GRAPHICS SYSTEMS 
43 

43 
161 ADVANCED IMAGE COMMUNICATIONS 201 64-65 VIEWSONIC 8-9 

4 COMMUNICATIONS/ 605-606 NEWCOM 79 601-602 DARIM 125 

NETWORKING 
122 ALTEX ELECTRONICS 187 11 KEYBOARDS 19 MULTIMEDIA/CD-ROM 
187-188 COMPEXINC 131 109 DATALU XCORPORATION 174 737·738 ELEKTROSON BV 77 
107 COMPUTERLANE UNLIMITED 190 721 IN FOCUS 15 
184 COMTROL CORP 120 12 LAN HARDWARE 123 MEGAHAUS 189 
139 GTEKINC 197 174-175 AE HOME CORPORATION 202 173 MICROPATENT 201 

HEWLETT-PACKARD 37 184 COMTROL CORP 120 731-732 MR 61 
194 NEWVOICE 197 124-125 CYBEX CORPORATION 191 100-101 VISUAL WEB 87 
159-160 RC 197 119-120 CYBEX CORPORATION 185 
136-137 

145 

ROSE ELECTRONICS 

TALKING TECHNOLOGY INC 
196 

198 
702­ 703 

111 ·112 

CYB EX CORPORATION 

FIRSTSOURCEINT'L 
CVI 

176-177 
20 
107 

PRINTERS/PLOTTERS 
COMPUTERLANE UNLIMITED 190 

5 COMPUTER SYSTEMS 
733-734 TRIDAT 21 HEWLETT-PACKARD 37 

152-153 

178-179 

140 

142 

61 

76 

APPRO INTERNATIONALINC 

DELL COMPUTER CORP 

DELL COMPUTER CORP 

DELL COMPUTER CORP 

DELL COMPUTER CORP 

DELL COMPUTER CORP 

HEWLETT PACKARD 

IBMAS/400 

ICPACQUIRE 

INTEGRAND RESEARCH 

KILA 

MICRON ELECTRONICS 

MICRON ELECTRONICS 

MICROWAY 

198 

CV-CVI 

CVll-CVlll 

12·13 

21 

61 

97 

75 

198 

198 

199 

Cll-1 

44 -45 

135 

13 

107 

98 
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EDITORIAL INDEX 
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138 st. James 
Boston 

About4.2mil 
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Driv 
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1-93/ 
Driv 
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Metro Navigator Philips Media Software 

$69.99 Los Angeles, CA 
(800) 883-3767 

(310) 444-6500 

Circle 985 fax: (310) 445-5780 

on Inquiry Card. www.metronavigator.com 

Navigate Cities Like a Local 

Metro Navigator, aWindows CD-ROM program, can eliminate a 
big frustration in business or recreational travel-getting where 

you need to be when you don't know exactly where you are. The beta 
version I previewed came with maps for New York City, Baltimore/ 
Washington, San Francisco, Los Angeles, Chicago, Boston, Orlan­
do, and Atlanta and included information on such areas of interest 
as hotels, banks, and sports arenas. Once you enter your starting 
point and multiple destinations,Metro Navigator uses its digital map­
ping and routing databases to create detailed directions and a map 
with up to six levels of zoom and multiple overlays (e.g., subway sta­
tions, ATMs, and other points of interest). 

The program accounts for one-way streets when it gives direc­
tions. But when I attempted to test the program's ability to give me 
alternative directions to points north of Boston from Logan Airport 
at a time when the tunnel to the airport is often congested with traf­
fic, it directed me to the same tunnel instead of showing me the back 
way. It appears that Metro Navigator is not as savvy as a local limou­
sine driver. However, it's quite good, and I plan to use it on my next 
trip to Chicago. 

Now ifonly Philips would release aversion with maps of Hannover, 
Germany, and Las Vegas-the sites of two major computer trade 
shows-I'd be a real happy camper. -Dave Andrews 

Business 

Reporting and 
Analysis Suite 

THE Focus Six VISUAL BUSINESS INFOr­
mation Suite's(from $295 per user) 
three-tier client/server architec­
ture distributes application log ic, 

business logic, and presentations 

among multiple computer pl at ­

forms.Complex number crunching 
and aggregation take place on the 
server, so only the information you 

need is transported back down the 
network. 
Contact: Infonnation Builders, 
Inc. , N ew York, NY, (212) 736­
4433; www.ibi.com. 
Circle 986 on Inquiry Card. 

Communications 

Integrated Windows 
Telephony Package 

COMMUNICATE (U5$179) COMBINES A 

contact manager, telephony fea­
tures, fax transmission and moni ­

toring capabi lities, a graphics edi ­
tor, and OCR capabilities under one 

program icon.The program lets you 
access an d broadcast voice, fax, 
Internet e-mail, and data ; retrieve 
voice, Internet e-mail, and fax mes­

sages from remote locations; and 
designate files for downloading. 

WMSGTll>O 11 Hlcf'fQPI I WhonRCYd 

QI 9115 795 DIDI 1/111& 7:04:14 Pll 

11111 905 795 0101 12121195 5:01:59 PM 

905 795 0101 12121195 1:42:22 PM 
g,. 905 795 0101 12121195 1:29:511 PM 

905 795 0101 12121195 1:16:04 PM 
11!11 905 795 0101 12121195 11:12:10 AM• 
~ 

Contact: 01 Communique 
Laboratory, Inc., Mississauga, 
Ontario, Canada, (800) 668­
2185 or (905) 795-2888; 
www.Ol.ca. 
Circle 987 on Inquiry Card. 

Integrated Windows 
Communications 

STREAMLINEYOUR COMMUNICATIONS WITH 

FocalPoint (about $99), which 

brings together fax, data, e-mail, 

Internet. voice-mail, speakerphone, 
file-viewing, OCR, remote-access, 
and paging capabilities. A univer­
sal inbox manages fax, voice, and 

•m ·--f""' liTMtO IIT O 
Cii:I Stove Smlh 

<B< WiliomSmlh 

fil Jim Thomas 
Cii:I Jane Keeling 
Q Stove Srrilh 

is~ 

Here is a Word docun 

Voice Mess* 
The1e are two... 
u..bilymo~ 
Feit Message 

e-mail messages,and the program 

automatically retrieves e-mail from 
America Online, CompuServe, and 

the Internet. 
Contact: Global Village Com­
munication, Inc., Sunnyvale, 
CA, (800) 329-9675 or 
(408) 523-1000; WWW 

.g/obalvillage. com/. 
Circle 988 on Inquiry Card. 

Engineering 

Mechanical 
Engineering 

WITH MICROSTATION MODELER ($5325), 
you can graphically view, edit , 
and manage a mechanical design, 
including Boolean union and sub­
traction of feature trees and fea­
ture "reordering" with valid ity 
checking. You can do most design 
and viewing operations in rendered 
mode and automatically convert 
sketches to constrained models. 
MicroStation Modeler supports 
DOS and Windows PCs and Sun 
SPARC, HP RISC, SGI, and Digital Al­
pha workstations. 
Contact: Bentley Systems, Inc., 
Exton, PA, (610) 458-5000; 
www.bentley.com/. 
Circle 989 on Inquiry Card. 
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Softwa·re I 

The late6t de6ktop6 and laptop6 boa6t Pentium proce66or6 running at up to 166 MHz, and lot6 ou ueatureo. Thio 

month'6 lineup include6 Cyrix '6 entry into the deoktop PC arena and two multimedia notebook PC6. 

Macintosh 

Hierarchical Storage 

BY MIGRATING UNUSED FILES TO SECOND­
ary storage, the HSM Toolkit for 
Macintosh ($79) helps you manage 
crowded storage environments. The 
customizable rules-based system 
identifies migration candidates by 
tracking when files have been ac­
cessed, not just when they've been 
modified. You can cancel or defer 
migrations and anchor frequently 
used applications and documents. 
Contact: FWB, Inc., Menlo 
Park, CA, (415) 325-4392; 
www.fwb.com. 
Circle 990 on Inquiry Card. 

Networks 

Manage a UPS 

DESIGNED TO RUN ON NETWORK SERVERS 
or workstations, SmartMon (from 
$89, depending on your OS) mon­
itors your UPS and, when critical 
events occur, performs an unat­
tended system shutdown. The pro­
gram provides user-defined actions 
for specific power events; Smart 
Messages; power-event logging; 
scheduling of system shutdowns, 
restarts, and self-tests on a daily, 
weekly, or monthly basis; and rou­
tines for creating customized 
graphs on-line. 
Contact: Systems Enhance­

ments Corp., Chesterfield, MO, 
(314) 532 -2855; sales@ 
sechq.com. 
Circle 991 on Inquiry Card. 

Programming 

Visual C++ to 
Client/Server 

VISUAL SOL ($1899) EXTENDS VISUAL 
C++ with visua l designers, wizards, 
and object-oriented data access. 
You can create, modify, compi le, 
and run your client/server appli­
cations inside Microsoft Develop­
er Studio and define queries, SOL 

1B 
il5afa5Cieen1 
LYLi~~!d._-1 

b 
Popup Pick 

Lisi 

fiil im 
Dalasheet F~ Datasheel 

W'iza1d 

f1 ~ 
SQL 

rn Pick Lisi 

Sialemenl 
Function 

statements, tables, pick lists, and 
custom screens. 
Contact: Blue Sky Software 
Corp., La]olla, CA, (800) 459­
2356 or (619) 459-6365; 
www.blue-sky.com. 
Circle 992 on Inquiry Card. 

Science 

Structure Drawing 
for OLE 2.0 

WITH CHEMWINDOW DB ($799). YOU 
can draw and edit structures from 
within OLE applications, drag and 
drop structures between OLE ap­
plications, and embed structures 
inside achemical database system. 
The program includes tools for 
rings, bonds, templates, atom la­
bels, arrows, charges, captions, and 

Aclinoquinol I 
formula: IC11H11N04S I 
So~eForh'll.lla: IC011H 011N 0010 0045 1 

Ma..: 1253.27264 r 
ExactM••~ ·1253.040879775 I 

Composition: :IC%5216 H%4.37N%5.53 1 
:• .,,,... 

brackets; hot keys for labeling com­
mon groups and commands for 
styles, aligning, grouping, the chem­
istry checker, and calculations on 
mass, formula, exact mass, and 
composition; zooming from 12.5 
percent to 800 percent; rotatable 
captions; and print preview. 
Contact: SoftShell, Grand 
Junction, CO, (800) 242-6469 
or (970) 242-7502; WWW 

.softshell.com. 
Circle 993 on Inquiry Card. 

The Web 

Secure Intranet Sites 

BASED ON WINDOWS SOCKETS TECHNOL­
ogy, the Intranet Jazz Server Pro 
program ($2495) helps you con­
struct a transparent security fire­
wa ll component between your cor­
porate intranet and the Internet or 
between individual intranet sub­
nets. The program, acomponent for 
JSB's lntranetJazz Server, can also 
serve as asecure gateway between 
a NetWare IPX LAN and a TCP/IP 
backbone. 
Contact: ]SB Corp., Scotts 
Valley, CA, (800) 572-8649 
or (408) 438-8300; WWW 

.jsb.com. 
Circle 994 on Inquiry Card. 

Internet Access 
CD-ROM Package 

EXPRESSNET SUITE ($49.95) INCLUDES 
free Internet access from Earthlink 
Network; Earthlink Total Access 

software, which includes Netscape 
Navigator 2.0; SurfWatch, which 
lets you block and restrict Internet 
access; VocalTec's Internet Phone, 
which lets you participate in real­
time, two-way Internet phone con­
versations worldwide without in­
curring long-distance telephone 
charges; APTE's Internet Coach 
Netscape tutorial ; and multimedia 
plug-ins that let you "fly" through 
3-D virtual-reality scenes and ac­
cess real-time audio, multimedia 
animations, slide shows, and live 
video while exploring the Internet. 
Contact: Earth Link Network, 
Inc., Pasadena, CA, (800) 395­
8410 or (818) 296-2400; 
info@earthlink.net. 
Circle 995 on Inquiry Card. 

Web-Browsing Control 

You CAN USE WEBVIEWER ($249) IN Vi ­

sual development environments to 
integrate browsing of the Web and 
HTML documents into Windows­
based applications.WebViewer pro­
vides access to the entire browser 
environment, including defining the 
appearance of the browser window 

and its contents. You can set the 
default appearance of Web pages 
and preprocess HTML documents 
before you load the contents in the 
viewer window. 
Contact: Visual Components, 
Inc., Lenexa, KS, (800) 884­
8665 or (913) 599-6500; 
www.visualcomp.com. 
Circle 996 on Inquiry Card. 
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What's New Hardware 

Unix 

Print Unix Files 
on Color Printers 

Now YOUCAN PRINTUNIXAPPLICATI ONS 
and images on wide-ca rriage col­
or plotters and color ink-jet, dye­
sublim ation , therm al-wax, and 
laser printers. PostSh op ($200 to 
$1600, depending on configu ra ­
tion) automaticallydetects thefor ­
mats of thedocumentsand images 
you send to its print queue; it also 
includes a Postscript Level 2 soft­
ware RIP and 35 fonts. 
Contact: Vividata, Inc., 
Berkeley, CA, (510) 841 -6400; 
www.vividata.com. 
Circle 997 on Inquiry Card. 

Utilities 

Analyze Windows 
Memory Usage 

WITH WINMISERPRO ($59). YOU CAN 
protect Windo ws DOS memory, 
analyze insufficient-memory er ­

rors, and recover memory lost due 
to progra ms"leaking" memory.The 
uti lity keeps track of how much 
memory in the system-resource 
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areaseach program isusing.Based 
onthisaccountability, theprogram 
knows when probl ems occu r and 
which appli cation is responsible. 
Win Miser Pro checks every request 
for low memory, tellsyou why in ­
sufficient-memory errors occu rand 
how much memory your programs 
are using, helpsyou decide which 
appli cat ionsyou ca n run together 
and whi ch you need to close; and 
alerts you when a program leaks ­
and thenenables youto free upthis 
memory. 
Contact: Chicago-Soft, Ltd., 
Hanover, NH, (603) 643­
4571; www.quickrefcom. 
Circle 998 on Inquiry Card. 

SOFTWARE UPDATES 
Wildcat 5 B~S/Web Server for Windows 95/NT includes rea l-t ime 

and threaded messaging, file management, interactive teleconfer­

encing, data security, HTML gra phics, e-mail, and Internet integra­

tion.Two users, $149; 16 users, $349; 32 users, $699. 

Contact: Mustang Software, Inc., Bakersfield, CA, (800) 999 ­
9619 or (805) 873-2500; www.mustang.com. 

Circle 999 on Inquiry Card. 


A 32-bit OCR appl icat ion, TextBridge Pro 96 provides SoftQuad's 

Hot Metal Light 2.0 Web editor; support for Windows95 and NT; 

expanded input formats;and drag-and-drop operation with Visioneer's 

PaperPortsoftware, alinkthat also supports Compaq's Keyboard Scan­

ner and Hewlett-Packard 4 Seriesscanners. About $260. 

Contact: Xerox Imaging Systems, Inc., Peabody, MA, (508) 
977-2000; www.xerox.com/products/tbpro/. 
Circle 1000 on Inquiry Card. 


Atool for integrat ing dataamongapplications, relational databases, 

and Lotus Notes, Prospero 1.1 lets you access data from the Web, 

implement a CGI script asavisual program, enca psulate new appli­

cat ions in addition tothosesupported by Prospero's applicationbuild­

ing blocks, and create custom building blocks for specific applica­

t ions.$695. 

Contact: Oberon Software, Inc., Cambridge, MA, (617) 494­
0990; www.oberon.com. 
Circle 1001 on Inquiry Card. 

HARDWARE 

Accessories 

Adjustable IBM­
Compatible Keyboard 

You CAN USE THEPERFECTOUCH 101KEY­
boa rd ($89) in a va riety of angles 
and multiple positions,separate it 

·-~
into two parts, or use it in a con­
ven tiona l position. 
Contact: PerfecTouch, Inc., 
Chicago, IL, (800) 859-2225 
or (312) 258-0888. 
Circle 1004 on Inquiry Card. 

Connectivity 

Wireless Printing 
Adapter 

AIRPR INT NETWORK ($300 PER UNIT) 
allows wire less printer sharing with 
up to eight network printers. You 
co nnect the adapter to the para l­
lel port of a server or print server. 
Contact: Connectware, Inc., 
Richardson, TX, (800) 357­
0852 or(21 4) 997-4111; 
www.connectware.com. 
Circle 1005 on Inquiry Card. 

PC-Based 
Remote Access 

REMOTE-ACCESS SOLUTI ONS FOR DIAL-IN 
te lecommuting and dia l-out mo­
dem-pool applica ti ons, Remote­
Mates (four-user ve rsion, $1335; 
eight-use r vers ion, $2395) com­
bine an asynchronous mul t iuser 
boardwith NetWare Connect soft­
ware for TCP/IP, IPX/SPX, and Ap­
pleTalk use rs support ing client/ 
server appl icati ons. Ada ptersare 
availablefor Token Ring andEther­
net networks. 
Contact: NDC Commimica­
tions, Inc., San j ose, CA, (800) 
632-1118 or (408) 428-9108; 
www.ndclan.com. 
Circle 1006 on Inquiry Card. 

Remote and 
Internet Access 

THE ALLEGRA INTERNALISA/EISA CARDS 
for PCs ($549 to $1 995) integrate 
remote access and routing tech ­
nology into WindowsNT or Novell 
NetWare servers. With theAllegra 
ca rds, you can useyour NT or Net­
Wa re server as an Internet access 
server and build Web pages, Inter­
net mail services, FTP sites,andoth­
er services.The cardssupport data 
transf er speeds from 56 Kbps to 
1.536 Mbps. 
Contact: U.S. Robotics Corp., 
Skokie, IL, (800) 877-2677 
or(847) 470-7900; WWW 

.usr.com. 
Circle 1007 on Inquiry Card. 

Workgroup CD-ROM 
Sharing for NT 

D1scPORT PRO ($1595) CAN SUPPORT UP 
to 14six-speed CD-ROM driveson 
10-Mbps Windows NT networks. 

Youca nuse eitherThin Ethernet or 
10Base-T networkco nnections, and 
DiscPort Pro works with popular 
CD-ROM drives, towers, and disc 
changers.Asingle DiscPort Pro unit 
supports Novell NetWareand Win­
dows NT, and a network can sup­
port multi ple DiscPort Pro units. 
Contact: Microtest, Inc., 
Phoenix, AZ, (800) 526-9675 
or (602) 952-6400; WWW 

.microtest.com. 
Circle 1008 on Inquiry Card. 

TouchPen CRT 
Monitors 

TH ETOUCH PEN MON ITORS COMBINE 
MicroTou chTou ch Pentechnology, 
which ca n accept fing er or pen 
input anddistinguish one from the 
other, with a high- reso lution 15­
inch ($1595) or 17-inch ($2125) 
Mitsubishi Diamond Sca n CRT dis­
play. You get a touch resolution of 
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BIR: Vour [oac:h 

to the Internet~ 


Give BIX a try wi t h ou r new 5 for Free Offer ! Join BIX 

today and get 5 hou rs of even ing and weekend access for free ! 

Take the rest of the calendar month to explore BIX, and then 

continue for ou r standard $13 month ly membership fee . ee Further details and complete rate information are 

provided during registration. Using any commun ications 

program, dial 1-800-695-4882. At the "logon" prompt enter bix. 

Then at the "name?" prompt enter bix.byte39. If you have any 

quest ions, call us at 1-800-695-4775 (voice). Or fax us at 617 -491-6642. 

Send Internet mail to info@bix.com. Windows users can order BIXnav, our graphica l 

interface for BIX, for easy poi nt and cli ck access. Detai ls 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 he lp 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 down load 

files from all over the world using FTP, 

connect to other si tes and services 

through telnet, read and reply to 

Usenet Newsgroups, access utilities 

like finger and whois, and much more! 

BIX and the Internet together provide 

the largest and most effective technical 

resource for computing professiona ls. 

And w ith over 600 loca l access 

numbers in the U.S., plus te lnet 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 techn ical team ! 

lllX 
If y o u caH hack itUnder the 5 for Free plan, daytime rates ($9/hr ) apply for access during prime time hours The 5 for Free offer is valid for lirst-11me members only. 

C ircle 450 on Inquiry Card. 

mailto:info@bix.com


What ' s Ha rdwar e 

1024by 1024 pixels in finger mode 
and 2048 by 2048 in pen mode. The 
monitors are SVGA compatible with 

a maximum reso lut ion of 1280 by 
1024 non interlaced and a dot pitch 
of 0.28 for t he 15-inch model and 

0.31 for the 17-inch model. 

Contact: Micro Touch Systems, 
Inc., Methuen, MA, (800) 642­
7686 or (508) 659-9000; 
www.micro touch. com. 
Circle 1009 on Inquiry Card. 

Planet-ISON 
CeoPort Adapter 
$495 

Circle 1003 

on Inquiry Card. 

Sagem 

Cupertino, CA 
(408) 446-8690 

fax: (408) 446-9766 

www.satusa.com 

ISDN for the Macintosh 

ISDN capability for the Mac has been somewhat hard to find late­
ly. While PC solutions abound, Mac users hoping for high-speed 

serial connectivity have had to wait. Happily, their anticipation is over 
now that Sagem has released the Planet-ISDN GeoPort Adapter. 

The concept behind the Planet-ISDN GeoPort Adapter is straight­
forward. Plug the pod into aMac's GeoPort connector, plug an ISDN 
line into the GeoPort, and connect to on-line services, the Internet, 
and other Macs at ISDN speeds. 

Unfortunately, the ISDN GeoPort is an SIT interface device. Thus, 
it requires an external NetworkTerminator (NT1 ). A built-in NT1 would 
have made installation easier and less expensive. 

We tested the ISDN GeoPort on a Ouadra 660av and a Power­
Mac 7500. With compression, files consistently transferred between 
the Macs at 121 Kbps-more than four times the top speed ofa 28.8­
Kbps modem. 

The units performed well except when we attempted a PPP con­
nection with a Cisco CB 900 ISDN PRI brouter. The GeoPort was 
able to make the connection, but it failed when authenticating. At 
press time, the company was attempting to resolve this problem. 

For Mac users longing to surpass the 14.4-Kbps performance of 
Apple's current GeoPort, owning the Sagem Planet-ISDN Geo Port 

~ Adapter may prove to be a satisfying experience. -Jeffrey Fritz 
~ 
~ ............................................... 


218 BYTE JULY 1996 

Eight-Speed 
CD-ROM Drive 

THE CD- 58E DRIVE (ABOUT $200), WHICH 

includes an Enhanced IDE interface, 
and t he CD-58S drive (ca ll compa­

ny for price). wh ich has a SCSI con­

nector, prov ide 1200-Kbps data 
transfer rates, 128-KB buffers, 110­
ms seek times, and 140-ms aver­

age access t imes. The drives sup­
port one- , two-, three-, quad-, and 

six-speed CD- ROM forma ts; in 
add it ion, they are compatible with 

Video CD, CD- ROM Mode 1 and 
Mode 2, X.A Ready, COi, and CD Plus 
formats. 
Contact: Teac America, Inc., 
Montebello, CA, (213) 726­
0303. 
Circle 101 Oon Inquiry Card. 

Large-Document 
Scanner 

TRUSCAN FLASH ($24,995) CAN SCAN A 
black-and-white E-size document 

in less than 15 seconds at 400 dpi 

and in 7.5 secondsat200 dpi. Using 
Vidar's proprietary Adaptive Area 

Thresholding on poor-quality orig­
ina ls, t he scanner ana lyzes varia­

tions in contrast and background 

tone and adjusts the threshold lev­
el as necessary. The bundled scan ­
ner-control software allows the use 
of such edit ing and viewing tools 

as despeckle, cut, copy, paste, zoom, 
pan, and rotate. 
Contact: Vidar Systems Corp., 
Herndon, VA, (800) 471­
7226 or (703) 471 -7070; 
sales@vidar.com. 
Circle 1011 on Inquiry Card. 

15-inch Multimedia 
Color Monitor 

THE MM65365L MONITOR'S SOUND 
system has its speaker gri ll and 
vo lume-control, microphone, and 

headset sockets bui lt into the front 
of the bezel. The MM6536SL mu l­

t imed ia color monitor ($445) fea­
tu res a horizontal freq uency of 30 

to 64 kHz, a vertica l refresh rate of 
50 to 100 Hz, a 1280- by 1024-pix­

el noninterlaced reso lut ion, and a 
0.28-mm dot pitch. The flat-square 

CRT has an enha nced nonglare , 
antistatic coating and an lnvarshad­
ow mask. 
Contact: Smile International, 
Inc., Costa Mesa, CA, (800) 
876-4532 or (714) 546-0336; 
smilekfc@aol.com. 
Circle 1012 on Inquiry Card. 

All-in-One Storage 
Expansion Kit 

IF YOU'RE LOOKING FOR FUTURE EXPANSION 

options for your PC's internal IDE/ 

Enhanced IDEhard drive, t hen the 
Adaptec Power Storage Hard Drive 

Kit ($599) may be of interest to you. 
The kit. wh ich comes in ISAand PCI 
versions, combines a 1-GB exter­

na l hard drive, a host adapter, an d 

Vertisoft's Remove- It software, 
which enables you to delete Win­
dows and DOS applications and fi les 
that you no longer need. 
Contact: Adaptec, Inc., 
Milpitas, CA, (800) 959-7274 
or (408) 945-8600; WWW 

.adaptec.com. 
Circle 1013 on Inquiry Card. 

http:adaptec.com
mailto:smilekfc@aol.com
mailto:sales@vidar.com
http:www.satusa.com


Hacdwace IWhat's New 

Plug-and-Play Hard 
Drives for Notebooks 

THE EASY PLUG-EASY Go EXTERNAL AND 
Remove'n'Replace internal remov­
ab le hard drives increase storage 
capacity on AST, Compaq, Hewlett­
Packa rd, IBM, NEC, and Toshiba 
portable PCs. Th e 810-MB drives 
($663 each) have average seek times 
of 14 ms and data transfer rates of 
up to 36 Mbps to and from storage 
media . The 1.3-G B drives ($927 
each) have average seek times of 13 
ms and data transfer rates of 44.9 
Mbps to and from storage media. 
Contact: CMS Enhancements, 
Inc., Anaheim, CA, (714) 517­
0915; info@cmsenh.com. 
Circle 1014 on Inquiry Card. 

Scalable Storage 

THE FIRST COMPONENT OF THE LIBRARY­
Xpress automated tape library sys­
tem is the LXB base module with 
one or two DLT2000XT or DLT4000 
tape drives and 10 ca rtridges,gen­

erati ng a storage capacity of 300 
to 400 GB with a data transfer rate 
of more than 10 GB per hour. The 
LibraryXpress LXB (from $10,995) 
supports leading backup, archival, 
and HSM applications running un­
der NetWare,AIX, SCO, HP-UX, Sun 
OS, Solaris, Mac OS, and NT. 
Contact: Overland Data, Inc., 
San Diego, CA, (619) 571-5555; 
www.ovrland.com/odisales. 
Circle 1015 on Inquiry Card. 

Systems 


Cyrix Windows 95 PCs 

Available in minitower or desktop 
cases, the Cyrix 6x86 PCs (from 
$2399) offer Pl 33, Pl 50, or Pl 66 
processors; 256 KB ofsynchronous 

pipeline burst cache; 16MBof60­
nsEDO DRAM;a l.6-or2. l-GB En­
hanced IDE hard drive; a 31/2-inch 
1.44-MB floppy drive; 64-bit PCI 
vid eo with 2 MB of EDO DRAM or 

Matrox MGA Millennium video 
with 2 MB of WRAM; a six-speed 
El DE CD-ROM drive; Sound Blaster 
16-bit stereo sound or Sound 
Blaster AWE32 wave-table sound; 
LabtecLCS-1021 stereo speakers or 
aCambridge SoundWorks speaker 
system; a 28.8-Kbps fax/modem/ 
phone answerer; a 15- or 17-i nch 
monitor; a 104-key keyboard; a 
mouse; and Windows 95. 
Contact: Cyrix Corp., Richard­
son, TX, (800) 340-7501 
or (214) 968-8388; WWW 

.cyrix. com. 
Circle 1016 on Inquiry Card. 

Multimedia Notebook 
with PD Drive 

THE PD DR IVE ON THE CF-62 MULTIME­
dia notebook PC (call company for 
price) enables you to read from and 
write to a 650-MB rewritable opti­
cal disk or a quad-speed CD-ROM. 

Th e CF-62 system comes with a 
100- or 133-MHz Pentium CPU 
with 256 KB of L2 cache, 32-bit 
PCI bus architecture, 8 or 16 MB 
of EDO memory (expandable to 48 
MB), a 12.1-inch 1024- by 768-pix­
el XGA or 800 by 600 SVGA color 
LCD, up to 1.35 GB of disk storage, 
a GlidePoint touch pad, a Chips & 

Technologies graphics controller, 2 
MBofEDOvideo memory, aPC Card 
slot that accepts two Type II or one 
Type Ill PC Card, and a lithium-ion 
battery. The Multimedia Pocket, 
wh ich houses the floppy drive, en­
ables you to use the floppy drive 
and the PD/CD-ROM drive simul­
taneously; it also accepts the CF­
VEV611 WMPEG decoder pack with 
NTSC output for full-screen, full­
motion video playback of MPEG 
and Video CD files. 
Contact: Panasonic Personal 
Computer Co., Secaucus, 
NJ, (800) 662-3537 or 
(201) 271-3182; WWW 

.panasonic.com. 
Circle 1017 on Inquiry Card. 

120-/133-MHz 
Pentium Notebooks 

AFULLY LOADED OPEN NOTE NOTEBOOK PC 
(from $1599) comes with a PCl­
based 120- or 133-MHz Pentium 
processor; 16 MB ofRAM, which is 
expandable to 64 MB; aremovable 

810-MB hard drive; a 31/2-inch re­
movable floppy drive; two Type II 
or one Type Ill PC Card slot; an 88­
key keyboard with Windows 95 
function keys; a touch pad point­
ing device; a 10.4- or 11 .3- inch 
DSTN or TFT SVGA color display; a 
dual NiMH detachable/recharge­
able battery supply; an AC power 
adapter; and Windows 95. Multi­
media features include a quad­
speed CD-ROM drive; two stereo 
speakers; 3-D sound and Sound 
Blaster Pro 16-compatible MPEG 
support; a microphone; and audio 
ports. 
Contact: Kiwi Computer, Inc., 
Santa Clara, CA, (408) 
492-9188; kiwinote@ 
kiwicom.com. 
Circle 1018 on Inquiry Card. 

Upgrades 


Supercharge Your 486 
and Pentium PCs 

THE SPEEDSTACK FAM ILYOF MICRO­
processor upgrades includes the 
SpeedStack I, which upgrades Pen-

ti um 60-/66-MHz systems to Pen­
tium 100-/120-/133-MHz PCs;the 
SpeedStack II , which upgrad es 
486SX/DX/DX2 systems to 586100-/ 
200-/133-MHz systems; and the 
SpeedStack Ill, which upgrades 
486SX/DX/DX2 PCs to 486DX4 7 5-/ 
100-/120-MHz PCs. The upgrades 
are Windows 95 and OS/2 Warp 
compatible and can perform multi­
media and full-motion video-im­
age processing. 
Contact: Alpha Systems Lab, 
Inc., Irvine, CA, (714) 622-0688. 
Circle 1019 on Inquiry Card. 

Video 


Digital Video Card 
for the Mac 

WITH MIROMOTION DC20 ($999). YOU 
can edit and store complete video 
productions as QuickTime files on 
your hard disk and then output to 
videotape in Super-VHS, VHS, HiB, 
and Video8 formats. The PCl-based 
card's capabilities include real-time 
video capture at up to 60 NTSC 
fields per second (50 PAL fields per 
second), hardware-based motion­
JPEG compression on the fly, and 
frame-accurate nonlinear editing 
with Adobe Premiere LE, which is 
included in the package. 
Contact: Miro Computer Prod­
ucts, Inc., Palo Alto, CA, (800) 
249-6476 or (415) 855-0955; 
www.miro.com/. 
Circle 1020 on Inquiry Card. 
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I Digital Imagery 
Forget film and scanners. With these state-of-the-art 

digital cameras, you can include real-world objects like 

people and products in your business documents as 

.easily as plugging into a SCSI or serial port and 

:<ao . oadin§atiinlage. Within a few years nu'U ,find 

the l~w cost of the Kodak DC20 anCJ thl · ;tlffi~-:- !"-­



Introducing the Dell®Latitude®LM notebook. 

The multimedia notebook with graphics 

so impressive. it's like having a theater 

on your lap. Boasting MPEG software 

and the Neo-Magic 128-bit 

graphics accelerator. it 

delivers video so clear you 

P.~f!\iHQ'I can run film clips in yo ur 

presentations Th eSVGA (800x600) screen 

lets you see even more of a good thing. 

And what's best. this system's built around 

Dell's Lithium Ion battery. Which means 

you r graphics can dazzle crowds for hours 

and hours. 

This multimedia maestro is not coming 

soon. It's already here. To order.ca ll us today. 

800-677-8816 
http://www.dell.com 
Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm -5pm In Canada: call 800-233-1589 

I Keycode #01122 I 

http:http://www.dell.com


200MHz PENTIUM" PRO PROCESSOR 
DELL DIMENSION XPS Pro200n 

• Mini Tower Model 

• 32MB EDD Memory 
• 256KB Internal L2 Cache 
• 2.5GB Hard Drive [10 5msJ 
• 17LS Monitor (15.7" v.i.s.) 

• NEW Imagine 128 Series 2Graphics 
Acce lera tor with 4MB VRAM 

• BX EIDE CD-ROM Drive 
• MS®Office Professional with 

Bookshelf for Windows®95 (NF.I) 

• Microsoft®Windows NT""/30 Days 
Free Su pport /MS Mouse 

• 3Year Limited Warranty ' 

* Upgrade to 64MB of EDD memory, 
add S699. 

* Upgrade to 1 Year of Windows NT 
software support, add S149. 

* Upgrade to 2GB SCSI hard drive, 
add S375. 

Business Lease 0: $131/Mo. 
Order Code #500274 

166Mffii PENTIUM PROCESSOR 
DELLnMENSION XPS P166s 

• Mini Tower Model 
• 32MB SDRAM Memory 
• 256KB Pipeline Burst Cache 

• l6GB Hard Drive [10msJ 
• 15TX Trinitron Monitor (137" v i.s.) 

• 9FX Motion Graph ics Acce lerator 
with 2MB VRAM 

• BX EIDE CD-ROM Drive 

• MS Office Professional with 
Bookshelf for Windows 95 

• AWE32 Wave Table Upgrade Card 
• Altec Lansing ACS-31 Speakers 
• Microsoft Windows 95/30 Days 

Free Support/MS Mouse 
• 3Yea r Limited Warranty 

$2799 
Business Lease: $104/Mo. 
Order Code #500270 

200MHz PENTIUM PRO PROCESSOR 
DELL DIMEN SION XPS Pro200n 

• Mini Tower Model 
• 16MB EDD Memory 

• 256KB Internal L2 Cache 
• 2. 5GB Hard Drive [10.5msJ 
• 15TX Trin itron Monitor (13 7" v i s.) 

• 9FX Motion Graphics Acce lera tor 

with 2MB VRAM 


• BX EIDE CD-ROM Drive 
• MS Office Professional with 


Bookshelf for Windows 95 

• Microsoft Windows 95/30 Days 


Free Support/MS Mouse 

• 3 Year Limited Warranty 

* Upgrade to 32MB of EDD memory, 
add $299. 

*Upgrade to 3 )'ears ofOn-site' Service. 
add $99. 

*Upgrade to the Imagine 128 Series 2 
wit/J 4M8 VRAM, add $329. 

'$2799 
Business Lease: $104/Mo. 

Order Code #500273 


133Mffz PENTIUM PROCESSOR 
DELL DIMENSION XPS P133c 

• Mini Tower Model 
• 16MB EDD Memory 
• 256KB Pipeline Burst Cache 
• 2.5GB Hard Drive I10 5msJ 
• 15LS Moni tor (13.7" v. i.s.) 

• 9FX Motion Graphics Acce lerator 
with 2MB VRAM 

• BX EIDE CD-ROM Drive 
• MS Office Profess ional with 

Bookshelf for Windows 95 

• Microsoft Windows 95/30 Days 
Free Support/MS Mouse 

• 3 Year Limited Warranty 
*Upgrade to 512KB Pipeline Burst 

Cache, add $49. 

$2199 

Business Lease: $81/Mo. 
Order Code #500269 

200MHz PENTIUM PROCESSOR 
NEW DELL DIMENSION XPS P200s 

• Mini Tower Model 
• 32MB SD RAM Memory 

• 512KB Pipe line Burst Cache 
• 2.5GBHard Drive [105msl 

• 17LS Monitor (1 5.7" v.i.s.) 
• 9FX Motion Graphics Accelerator 

with 2MB VRAM 
• BX EIDE CD-ROM Drive 

• MS Office Professional wi th 
Bookshelf for Windows 95 

• AWE32 Wave Table Upgrade Card 
• Altec Lans ing ACS-31 Speakers 

• 28.8 Data/Fax Modem 

• Microsoh Windows 95/30 Days 
Free Support/MS Mouse 

• 3 Year Limi ted Warra nty 

* I 6G8/32GB Travan Tape Back-up. 
add $2119. 

Business Lease: $128/Mo. 
OrderCode #500272 

133MHzPENTIUM PROCESSOR 
DELL DIMENSION P133t 

• Mini Tower Model 
• 1GMB EDD Memory 

• 256KB Pipe line Burst Cache 
• 1.GGB Hard Drive [lOmsJ 

• 15LS Monitor (137" vis .) 
• 64-b it PCI 1MB DRAM Video 
• 4X EIDE CD-ROM Drive 

• Microsoft Windows 95/30 Days 
Free Support/Dell Mouse 

• 3 Year Limited Warranty 

* 3Com Etherlink"' Interface 
Combo Card, acid $99. 

* 28.B Data/Fax Modem, add S 129. 
* ACS-31Speakers and AWE32 Sound 

Card, add $219. 

$1799 
Business Lease: $67/Mo. 
Order Code #500268 

NEW STANDARD 3 YEAR LIMITED WARRANTY WITH ALL DELLDIMENSION SYSTEMS. 
1Pricing is not di scountable. tFor a complete copy of our Guarantees or Limited Warrant ies. please write Dell USA L.P.. 2214 W. Braker lane. Suite D. Austin. TX 78758. Osusiness leasing 
arranged by Leasing Group. Inc. ·system weight with floppy drive in opt ions bay. l.\Qn-site service pmvided by BancTec Service Corporation. On-site service may no! be available in certain 
remote locations. * Prices and specifications valid in the U.S. only and subject to change without notice. The Intel Inside logo and Pentium are regis tered trademarks of Intel Corporation. 
MS. Microsoft. Windows and the Windows logo are registered trademarks and Windows NT is a trademark of Microsoft Corporat ion. XJACK is a reg iste1 ed trademark of US Robotics 
Mobile Communications Corporation. 3Com and Etherlink are registered trademarks of 3Com Corporation. © 1996 Dell Computer Corporation. All rights reserved . 

• Mini Tower Model 

• 16MB SDRAM Memory 

• 256KB Pipeline Burst Cache 
• 1.6GB Hard Drive [10ms] 
• 15TXTrinitronMonitor(137"vi .s) 

• 9FX Motion Graphics Acce lerator 
with 2MB VRAM 

• BX EIDE CD-ROM Drive 
• MS Office Profess ional with 

Bookshelf for Windows 95 
• In tegrated Sound Blaster 16 Sound 
• Altec Lansing ACS-5 Speakers 

• Microsoft Windows 95/30 Days 
Free Support/MS Mouse 

• 3Year Limi ted Warranty 

* Upgrade to 32MB of SDRAM memori~ 
add $299 

PICTURED SYSTEM 

Business Lease: $92/Mo. 
Order Code #500271 

100MHz PENTIUM PROCESSOR 
DELL DIMENSION P100t 

• Mini Tower Model 
• BMB EDD Memory 
• 256KB Pipeline Burst Cache 
• BSOMB Hard Drive [1 2msJ 

• 14XE Monitor (13.19" vis I 
• 64-bit PCI 1 MB DRAM Video 
• 4X EIDE CD-ROM Drive 

• Microsoft Windows 95/30 Days 
Free Support/Dell Mouse 

• 3Year Lim ited Warranty 

*Upgrade to 16MB of EDD memory, 
add $99. 

*Upgrade to a 1.6GB hard drive, 
add $90. 

Business Lease: $54/Mo. 
Order Code #500267 

Des igned for 
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..... ..... jjjll ® 


Microsoft• 
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• NEW Network-ready Notebook 
• 11 .3" SVGA Active Matrix Color Display 
• 8MB EDO RAM/540MB Hard Drive 
• 256KB L2 Cache 
• PCI Bus with128-bit Graphics Accelerator 
• In tegrated 16-bit Sound with 

Bu ilt-in Dual-ported Speaker 

• Smart Lithium Ion Battery with 
Advanced Power Management 

• 19rnm Optical Trackba ll 

• lrDA-1 Port 
• 3.5" Floppy Drive 
• 6.1 Pounds 
• Extendable 1Year Warrantyt 

* Del/ latitude DeskDock '" station with 
Advanced Port Replicator. add $229. 

PICTURED SYSTEM 

Business Lease: $140/Mo. 
Order Code #800047 

• NEW Network-ready Notebook 
• 10.4" SVGA Dua l Scan Co lor Display 
• 8MB EDO RAM/540MB Hard Drive 
• 256KB L2 Cache 
• PCI Bus with 128-bit Graphics Accelerator 
• Integrated 16-bit Sound with 

Built-in Dual-ported Speaker 

• Smart Lithium Ion Battery with 
Advanced Power Management 

• 19mm Optical Trackball 

• lrDA-1 Port 
• 3.5" Floppy Drive 
• 6.1 Pounds 
• Extendable 1 Year Warranty 
* Upgrade to a 1.2G8 hard drive, adcl $400. 

Business Lease: $100/Mo. 
Order Code #800053 

• NEW Multimedia Notebook 
• 12.1" SVGA Active Matrix Co lor Disp lay 

• 8MB RAM/540MB Hard Drive 
• 256KB L2 Cache 
• Opt ions Bay accepts 4X CD-ROM, 

3.5" Floppy Drive (both included) or 
Optional 2nd Li -Ion Battery 

• PCI Bus with 128-bi t Graphics Accelera tor 
• In tegrated 16-bit Stereo Sound 
• Smart Lithium Ion Battery with 

Advanced Power Management 
• Touchpad/lrDA-1 Porl 
• Under 7Pounds* 

• Extendable 1 Year Warranty 

*Upgrade to a 1.3G8 hard drive. add $400. 
* 2nd lithium Ion Battery, add $249. 

PICTURED SYSTEM 

Business Lease: $129/Mo. 
Order Code #800051 

100MHz PENTIUM PROCESSOR 
DELL LATITUDE LM P100SD 

• NEW Multimedia Notebook 
• 11 .3" SVGA Dual Scan Co lor Display 
• 8MB RAM/540MB Hard Drive 
• 256KB L2 Cache 
• Options Bay accepts 4X CD-ROM. 

3.5" Floppy Drive (both included) or 
Op tional 2nd Li-Ion Battery 

• PCI Bus with 128-bi t Graphics Accelerator 

• Integrated 16-bit Stereo Sound 

• Smart Lithium Ion Battery with 
Advanced Power Management 

• Touchpad/lrDA-1 Port 
• Under 7 Pounds 
• Extendable 1Year Warranty 
*Upgmde to 76MB of RAM. add $299. 

Business Lease: $104/Mo. 
Order Code #800049 

BUILD PERFORMANCE WITH 

THESE OPTIONS. 


DELL DIMENSION ADD 

1.6GB/3.2GB Travan Tape Back-up .......... .... $249 

3Year Next-bus iness-day, On-site Service ....... $99 

28.8 Data/Fax Modem ........... . .. . . . ... $129 


Win95 Mechanical Keyboard . . ........... $29 


3Com EtherLink Ill Network Interface Card ....... $79 


DELL LATITUDE ADD 

Add itional 8MB RAM. . $299 

Add itiona l 16MB RAM. . .... $699 

81 OMB Hard Drive Upgrade . . . .... . . . .. .. $200 

28.8 XJACK®/Cabled Modem ..... $259 

External Dell 4X CD-ROM . . .. $359 

3Com Ethernet 1OBASE-T Network Card ......... $159 


Leather Carrying Case .......... . . . ..... $129 


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. 

liiHM;I 
800-677-9725 
http://www.dell .com 
Mon-Fri 7arn-9pm CT• Sat 10am-6pm CT 
Sun 12pm-5pm In Canada: call 800-233-1589 

I Keycode #01123 I 

http:http://www.dell.com
mailto:DirectNews-request@dell.com
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DELL DIMENSION DELL DIMENSION"·' XPS P200s • MS Office Professional with 

Reliable PCs For 200MHz PENTIUM PROCESSOR Bookshelf for Windows 95 

High Performance • Integrated Sound Blaster 16 Sound• Mini Tower Model 
Computing • Altec Lansing ACS-5 Speakers• 16MB SORAM Memory 

• Microsoft Windows 95/30 Days• 	256KB Pipeline Burst Cache 
Free Support/MS Mouse* 1.6GB Hard Drive [10ms] 

* 3 Vear Limited Warranty with* 15TX Trinitron Monitor (13.7"v.i.s.) 	 NEW 200MHz1Vear On-site Service1 

• 9FX Motion Graphics Accelerator * Upgrade to 3 Years of On-site with SDRAMwith 2MB VRAM Service for only $99 more.
* BX EIDE CD-ROM Drive Business Lease0: $92/Mo. 

Order Code #500271 $2499 

GET THE MOST INCREDIBLE 

MEMORY EVER. 


(JUST TO BE SAFE, WRITE DOWN OUR PHONE NUMBER. 


It's the memory of the future 

Synchronous Dynamic RAM (SDRM 
to you). And this new 200MHz Pentiu1 

chip-based Dell Dimension XPS P200s 

has it. Finally, your PCs won't be helc 

back by the limitations of asynchronm 
EDO memory. Finally, with everythin 

tied to the same clock, you can enj 
smooth, predictable performance a1 

aston ish ing speeds. Finally, you ca 

have a hedge against obsolescenc 

And the technology once reserved or 

for high-end workstat ionscan be or 
your desktop. So check out the spec 

limber up your dialing finger and giv 

us a ca ll now. Come to think o 

. ""\ it. maybe you should tie astrir 
around th at finger first 

Dell's featured computer artist is Diane Fenster of Pacifica, CA. 
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Designed for 	 800-766-8800 
http://www.dell.com:::==·:a.... ,. ..1:===== 	 Mon-Fri 7am-9pm CT • Sat 10am-6pm CT . .........1 


.. ,,,.. ....jll ® Sun 12pm-5pm In Canada: call 800-233-1 589 
Microsoft~ 
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