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And just lik e all 

system reliabilit y. 

QUALITY, RELIABILITY, SE 


Only Micron can deli ver server solutions 
built on such a unique herit age of award­

winning speed, performance, reliab ility and 

service. Computer Shopper has substantiated our 
claim by awarding Micron the Best Ne twork 

Serve r Buy for 1995 . 
---== 

Micron systems, the 

PowerServer SMP is 
engineered to meet the 
chall enge of yo ur most 

demanding in fo rma­
tion process ing 
needs- with no 

compromi se in 

PoWERSERVER SMP Pl33 
• Intel 133MHz Pentium" processor 
• Dual Pentium SMP ZIF sockets 
• 512K write-back cache, flash BIOS 
• Slots: 5 EISA, 2 PC!, 1 EISA/PCI 
• PCI 32-bit Ultra SCSI Fast-20 controller 
• 4X SCSl-2 CD-ROM drive, 3.5" floppy drive 

P OWERSE RVER
• PCI 64-bit video, MPEG, 2MB EDO SMP P1 33 
• Full-size tower with 10 drive bays 
• Microsoft" Mouse, 104-key keyboard 
• Microsoft Windows" 95 CD 
• 5-year/3-year Micron Power'" warranty* 

A • 16MB RAM • 1 GB SCSl-2 hard drive 
• 15" Micron 15FGx, .28dp (13 .7" display) 
53, 199 Business lease $109/month 

B • 32MB RAM • 2GB SCSl-2 hard drive 
• 15" Micron 15FGx, .28dp (13 .7" display) 
54,099 Business lease 5138/month 

• With second 133MHz Pentium processor.... .. add 5499 
• With Windows NT Workstation 3.51 CD.. .... .. add $249 


PoWERSERVER SMP P266 
• Dual 133MHz Pentium processors 
• 512K write-back cache, flash BIOS 
• Slots: 5 EISA, 2 PC!, 1 EISA/PCI 
• PCI 32-bit Ultra SCSI Fast-20 controller 
• 6X SCSl-2 CD-ROM drive, 3.5" floppy drive 
• PC! 64-bit video, MPEG, 2MB EDO 
• Full-size tower with 10 drive bays 
• Microsoft Mouse, 104-key keyboard 
•Microsoft Windows NT Workstation 3.51 CD 
• 5-year/3-year Micron Power warranty* 

A •32MB RAM • 2GB SCSl-2 hard drive 
• 15" Micron 15FGx, .28dp (13.7" display) 
54, 599 Business lease 5157/month 

B • 64MB RAM • 4GB SCSl-2 hard drive 
• 17" Micron 17FGx, .26dp (15.8" display) 
56,299 Business lease $206/month 



RVICE ...MICRON DELIVERS! 


M icron's Pentium processor-

based MPC is loaded w ith power, and 

packed with standard fea tures that other PC 

companies add as ex tras. The Micron Home 

MPC presents the most complete multimedia 

experience in a single package. 

HOME MPC PlOO 

• Intel 100MHz Pentium processor 
• 256K write-back cache, flash BIOS 
• 8MB EDO RAM • 1.0GB EIDE hard drive 
• 4X EIDE CD-ROM drive, 3.5" floppy drive 
• SoundBlaster 16 stereo sound & speakers 
• 14.4 fax/modem, speakerphone, voice mail 
• PCI 64-bit video, MPEG, 2MB EDO 
• 15" Micron 15FGx, .28dp (13 .7" display) 
• Tool-free mini-tower or desktop 
• Microsoft Mouse, 104-key keyboard 
• Microsoft Windows 95 CD 
• Microsoft Works 95 CD 

0 


• Microsoft Scenes: Sports Extremes; Microsoft 

Bob®CD; Microsoft Encarta 96 CD; Quicken~ 

Deluxe Edition CD; Microsoft Dangerous 

Creatures CD; Microsoft Golf Multimedia CD; 

Trial subscriptions for Compuserve'", Prodigy'" 

and America On-Line'". 


• 5-year/3-year Micron Power'M warranty* 

$1,999 

HOME MPC PRo Pl50 

• Intel 150MHz Pentium processor 
• 256K pipelined burst cache, flash BIOS 
• 16MB EDO RAM • 1.6GB EIDE hard drive 
• 6X EIDE CD-ROM drive, 3.5" floppy drive 
• SoundBlaster 16 stereo sound & speakers 
• 28.8 fax/modem, speakerphone, voice mail 
• PCI 64-bit video, MPEG, 2MB EDO 
• 17" Micron 17FGx, .26dp (15.8" display) 
• Tool-free mini-tower or desktop 
• Microsoft Mouse, 104-key keyboard 
• Microsoft Windows 95 CD 
• Microsoft Office Pro 95 & Bookshelf 95 CDs 
• Microsoft Scenes: Sports Extremes; Microsoft 

Bob CD; Microsoft Encarta 96 CD; Quicken 
Deluxe Edition CD; Microsoft Dangerous 
Creatures CD; Microsoft Golf Multimedia CD; 
Trial subscriptions for Compuserve, Prodigy 
and America On-Line. 

• 5-year/3-year Micron Power warranty* 

s3, 199 
• With 133MHz Pentium processor ...... subtract $100 
• With 166MHz Pentium processor .. .. .. .......add $200 






WORKSTATIONS FOR THE 

REAL WORLD 


F_:~ ­
L 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 

ava ilable. The Magnum Plus Pro200 system com­

bines superior Micron engineering with Inte l's 

advanced Pentium® Pro processor and Windows® NT fo r the 

fastest, most reliable system on the market 

today. The Micron Magnum Plus 
::===­::::a Pro200-just what you'd expect .~ ---1M;osoFi. from Micron Electronics, the 
WINDOWSN1 
READY-TO-RUN technology leader. 

• ~~;~~~<~0200 
• 256K internal cache, flash BIOS

• 256K internal cache, flash BIOS • PCI 32-bit Ultra SCSI Fast-20 controller 
• 6X EIDE CD-ROM drive, 3.5" floppy drive • 6X SCSl-2 CD-ROM drive, 3.5" floppy drive
• SoundBlaster'" 16 stereo sound & speakers • SoundBlaster 16 stereo sound & speakers 
• PCI 64-bit video, MPEG, 2MB EDO • PCI 64-bit video, MPEG, 2MB EDO
• Tool-free mini-tower or desktop • Tool-free mini-tower or desktop 
• Microsoft"' Mouse, 104-key keyboard • Microsoft Mouse, 104-key keyboard 
• Microsoft Windows NT Workstation 3.51 CD • Microsoft Windows NT Workstation 3.51 CD
• Microsoft Office Pro 95 & Bookshelf 95 CDs •Microsoft Office Pro 95 & Bookshelf 95 CDs
• 5-year/3-year Micron Power'M warranty * • 5-year/3-year Micron Power warranty*0A • 16MB RAM• 1.6GB EIDE hard drive A • 32MB RAM • 2GB Fast SCSl -2 hard drive 

• 15" Micron 15FGx, .28dp (13 .7" display) • 15" Micron 15FGx, .28dp (13 .7" display)$3, 999 Business lease $136/month 
$51 199 Business lease S170/month 

B • 32MB RAl\1 • 2.1GB EIDE hard drive B • 64MB RAM • 4GB Fast SCSl-2 hard drive 
• 17" Micron 17FGx, .26dp (15.8" display) • 17" Micron 17FGx, .26dp (15.8" display)

$4,899 Business lease $1 67/month $7,099 Business lease $232/month 

• With 150MHz Pentium Pro processor .... subtract $200 
( • 128MB RAM • 9GB Fast SCSl -2 hard drive • With 200MHz Pentium Pro processor ..... ...... add $200 


G}> MAGNUM PRol80 

• Intel 1 SOMHz Pentium Pro processor 

*MICRON POWER'" WARRANTY &SUPPORT 

• S·year limited warranty on microprocessor and main memory 
• J·year limited parts·only system warrant y 
• !·year optional on·site service agreement included 
• 30 days of free Micron-supplied software support 
• JO·day money-back policy 
• 24·hour technical suppon 
AU sales are subject to Micron's standard limited warranties and terms and conditions of 
sale. Copies ol the limited warranties may be obtained by caning Micron. 

International Sall!! lntemationalfax l •I TollffeeffomMexicoCall 

• 20" Micron 20FGx, .28dp (20.0" display) 

$11, 799 Business lease $379/month 

900 E. Karcher Road, Nampa, ID 83687 
Mon· fri 6am·9pm Sal 7am·Spm (MT) 

International Sales Hou~: Mon·Fri 7am·6pm 
208·89J.3434 • Fax 208·893·3424 
Purchase Order fax 208·893·8992 It's Your Call 

Technical Support Available 24 Hou~ ADay-7 Days AWeek 
Technical Support E·mail: techsupport.meic@miaon.com 800-233-7027 

~ TollffeeffomPuertoRicoCall ...... TollffeeffomCanadaCall 
208·893-8970 208-893-8993 95·800-708-1755 ~ 800-708-1756 T 800·708-1758 http://www.m ei.micron.com 
0 1996 Mic:roo ElectrMc.s, Inc. All rights 1eserved. All prices and specifk;ations subject 10 chanQe without notice. Micron Electrorics. Inc. cannot be responsible !or OITllSSions and/Of errors in lypog· 
raptly Of photography. Intel. Intel Inside and Pentium are reg:S1ered trademarks cl tne Intel Co<porarion. Ma osoft is a registered trademalk and Windows. \'findows NT and the Windows logos are 
tradefroaOO or Mictosoft Corporation. AD other ~Y trademasks ar e trade names ol each 1espective company. Prices do no1 iodude stspping and handling. :JO.day n~· lree money bad\ guar ­
antee does not include return freighl and original sk'Mppinglhandling charges. applie5 only to Micfon bl3nd pl'Oducts, and begins horn date cl shipment All re1urns 1equi1e AMA numbets and mus1 
be shipped in the original condition prepaid and insured. l ease prices b:lsod on JO.month lease. FAM·BYTE-9603 l"llC:RQ~ 

Circle 61 on Inqui ry Card. 

http:ei.micron.com
http://www.m


75MHz PENTIUM®PROCESSOR 
Today 's complex software demands fast 
com/luting speeds. With this quick-thinking 

Pentium processor a nd 

BMB of fast EDO 
RAM, you'll nm all 
your a/lplications 
with ease. 

BUILT-IN POWER SUPPLY 
The days of bulky, hard-to-pack AC ada/ners are 
over. Now all you need is this slim power cord, 
which fits eas ily in your fi; 

case. Even better, it's 
actually long enough to 
easi ly reach an outlet 
from your desk or chair. 

PC MAGAZINE "A" RATING 
PC Magazine has awarded us their coveted 
"A" rating for service and technical support. 
So wherever you use your Toshiba com/luter, 
you can be conf ident we'll be there for you. 

NEW NOTEDOCK'" 
At home or the office, Tos hiba's optional 
NoteDock Enhanced Port Rep licator .-..--..,,,,, 
provides two PC Card Type 111 slots 
and allows one-step connection to your 
externa l monitor, keyboard, mouse and printer. 

©1996 Toshiba America Information Systems. Inc. All prices. specifications and availability are subject to change. 'Tl1e lDOCS is sold at selected resellers as the 105CS with Windows• 95 and additional pre-installed software. 
All products indicated by trademark symbols are trademarked and/or registered by their respective companies. Intel Inside and Pentium Processor Logos are tra demarks of Intel Corporation. 



Satellite 1OOCS 

INTRODUCING THE NEW SATELLITE® SERIES. Now you can get the quality of a 
Toshiba and the power of a Pentium processor, without taking a financial hit. In the new Satellite 

Series, you'll also find ahuge 10.411 color display, 8MB oflightning fast EDO RAM, and a528 million 
byte hard disk drive. It's a real knockout. Call 1-800-457•7777 for more information or a dealer near you. 

• VL local-bus video • 3.5" floppy disk drive 
•Two stacked PC Card (PCM CIA) slots • 6.9 Ibs.•Sntellite· 

Designed for 
lOOCS*: (two Type II or one Type III) •Pre-installed software: Windows'95 
• 75MHz Pentium ' processor • Plugand Play Connectivity or MS-DOS' with Windows 3.1 I ::::~•iB: ~::~I• I 0.4"dia. color DSTN dual-scan display • Built-in AC adapter •Toll-free technical support ­ .::::I 
• 528 Million Byte (=504MB) HDD • Accupoint'" integrated pointing device 7days a week, 24 hours a day ~""lllflliill II 

Microsoft••BMB EDO RAM expandable to 40MB • Optional NoteDock" Enhanced 
• l6KB cache Port Replicator Windows"95 

In Touch with Tomorrow 

TOSHIBA 

Toshiba. The World's Best Selling Portable Computers. 

Circle 83 on Inquiry Card. 



f. Web':~sign\ : : ••• :-'••. 91 
BY JON uDELL 

' Six'rqles fo1· , 
designing Web pages 
thatniake sense. 

'" l 

Features 

Put the Space in Cyberspace ................................... 61 
BY UDO FLOHR 
The Virtual Reality Markup Language helps create and explore 
three-dimensional on-line world s, No need to travel 
in flat space, 

Opening PBX Doors ....... ... ... . .......................... 64NA 1 

BY SA LVATORE SALAMONE 
Those strange boxes that do something with phones are becoming more 
data-friendly by connecting to LANs, New architectures and AP!s are 
joining these communications technologies. 

'if(i(. ~ .. 

f} :~ ..State of the Art r,, _, 

MULTI MED I A DEVELOPMENT 

Make Multimedia Happen ............... . ........... ..... 65 
BY SALVATORE SALAMONE 
From storyboards to development tools to network deli very , here's what 
you shou ld know about making multimedia. 

What's the Story? ............. 67 
BY SALVATORE SALAMONE 
Before developing you r projec t, 
you shou ld do like filmmakers 
and first develop a storyboard. 

Multimedia over the Network .... 73 
BY NATHAN J. MULLER 
Here's how to tackle the timely 
delivery of multimedia over networks 
and the Internet. 

Learn the Lingo . . ... . .... .... . 85 
BY ROBERT A. DELROSSI 
Multimedia authoring tool s range from 
low-end presentation-graphics programs 
to high-end CASE tools. Picking the 
right one wi ll make the j ob easier. 

News Be Views 

Virtual Reality Goes to Work •• 26 
Lawnmower Man comes to the 
office as YR starts to influence the 
business world. 

New Batteries Will Keep You 
Running .•.•..•..........• 27 
New technologies wi ll let you work 
longer without plugging in , 

Multimedia Tools Animate 
the Web ..•......•....•.•• 28 
Multimedia Web pages are more 
than just visual gratification. 

I'll Talk to You Soon ••••••••• 30 
Speech technologies are going to 
change the way you work (and 
play). 

On-line Shoppers: 

"Just Looking, Thanks" •••••• 34 

Net surfers are using the Web for 
in fo gathering. Here 's what could 
change that. 

Get Smart­
Wear a PC .. 36 
The latest 
thing in 
high-tech fas hion. 

Users Like 
SmartSuite's 
Team Computing ...•..••••• 38 
What beta testers are saying about 
Lotus ' s new office suite. 
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Reviews 


INTERNET TOOLS 

Navigating with a Web Compass . ...... 97 
BY REX BALDAZO 

Quarterdeck's WebCompass , a "metasearch" 

utility that queri es Internet search sites , gets 

high praise from our reviewer. 


MOB I LE COMPUTERS 

Big, Bright, and Beautiful . .......... . 101 

BY RUSSELL KAY 
IBM 's new ThinkPad 760CD has a 
1fo,~h1.'.I \.o die for. But thi s well­
equipped notebook won ' t run 
graphics like your desktop does. 

NETWORK H A RDW A R E 

NetWare Mirror with a Twist ........ . 103 

BY BILL LAWRENCE 
Yinca 's StandbySe rver 32 lets you cost­
e ffective iy mirror a NetWare server. And the 
new SnapShotServer can perform backups 
without affecting server ava il ability. 

Netscape's Navigator 2.0 Adds 
Security and InteractiveCore Technologies Multimedia- 126 

~~~~~~~~~~~~~~~~~~~-

OPERATI NG SYST E M S 

Plan 9: Feature Film to Feature-Rich OS . .. . 143 
BY PAUL FILLI NICH 
Pian 9 from Be il Labs is a di stributed and fairly 
portable operating syste m. It could be playing soon in a 
niche nea r you. 

C H I PS 

Bringing Benchmarks Up to SPEC ........ . 145 

BY TOM YAG ER 
The new SPEC95 benchmarks more accurate ly 
measure the performance of systems and 
microprocessors. 

Codetalk: Symantec Pours Java into Its 
Development Environment ................ 38 
It's a software implant : Symantec has 
inserted a Java compiler into its 
latest software-
development system. 

Finally, Push-Button PDA-to-PC Integration . .•... 4 0 
Connect the PDA and push 
a button. Presto! Your 
data's synchronized. 

What's New• ..•....••..... . 154 
Apple's QuickDraw 3D Accelerator 
Card promises more reali stic 3-D 
imagery; Lotus cc:Mai i for 
Macintosh Re lease 3 he lps you 

automate message handling; plus more new hardware 
and software . 

COVER IMAGE; TARAN Z © 1996 

SCANNERS A PPLI CATIONS DEVELOPMENT 

The Paperless Cubicle .............. 107 Windows-Built for Unix Power . . . .... . 115 

BY STANFORD DIEHL BY TOM YAGER 
We see how well Yisioneer's upgraded PowerSoft's PowerBuilder for Unix makes it 
PaperPort Yx and HP 's new ScanJet 4Si handle amazingly easy to port Windows and Mac 
our personal paper cri sis. cli ent/server applicati ons to Uni x. 

PROGRAMMING T OOL S ELECTRONI C-FORMS PROGRAMS 

Compiling Convenience + ... .. ..... . 109 Software Roundup: Smart Forms 
BY RICK GREHAN for the Enterprise .............. ... . 119 
Our tests find Warcom's C++ compiler the best BY MARK HETTLER 
if you' re programming for multiple Intel Leading-edge forms software can query databases 
platforms, but Microsoft' s is tops if you' re and help you manage workflow. In our roundup, 
bui lding 32-bit-onl y programs. Delrina FormFlow and Novell ' s lnForms 

demonstrate the best fo rm. 
STORAGE 

WEB SERVERS
CD-ROM Changers: The Inside Story ... 113 

6 Servers Tangle on the Web. ....... . 124
BY CHR IS O' MALLEY 
BY CHA NDRIKA MYSORE AND BRENT MELSON 

CD- ROM drives from Alps 
Two new quad-s peed internal 

It 's time to put your company's message on-li ne. 
Elec tric and NEC prove that Our tests show that these Web servers make it 
four di scs are better than one. eas ier than you might th in k. 

BYTE Best-125 

Service Instead of Server?-128 
PROGRAMM I NG Honorable Mentions-128 

Bug-Free Benchmarks ......... . 149 
 How We Tested-130 
BY RICK GREHAN 
The lead deve loper of the B YTEmark tests 
clears up the mys teries of malloc() memory 
mi smanagement. 

NETW ORKS 

Internet-Aware Applications ............. . 151 

BY SALVATORE SALAMONE 
The first wave o f Internet-enab led cli ent/server 
app li cati ons are under development. 

Opinions 

Pournelle: An Upgrade for Mrs. Pournelle .. 137 
BY JERRY POURNELLE 
Jerry refurbi shes an old 486 for multimedia, wrestles 
with an OS dilemma, and sett les on Windows 95 ­
but COM ports and communications pose problems. 

Books and CD-ROMs: 

The Future, According to Bill ................. 41 

BY DA VE ANDREWS, TOM THOMPSON, 

AND ROWLAND AERTKER 

Bi ll Gates writes about the future of computing; 

plus, code fragments for the Mac and an off-line 

search engine for the Web. 


Commentary: Oh, Grow Up........ . .. . ........ 216 

BY CU RTI S FRANK LI N JR. 

Product developers have to start acting like adults, 

or there ' ll be no watching Beavis and Burt-Head 

tonight. 


Editorial: Keep Your Eye Off the Ball ........ .12 

BY RAPHAEL NEEDLEMAN 

Letters ...... .................................. .. 20 


Applications Development 96DM 1 

READER SERVICE 

Alphabelical Index IO Adverti sers 
Edi1orial Index by Company 

210 
214 

Index to Advertisers by 

Product Category 212 
Inquiry Repl y Cards 144E·H,208A·B 

BUYER'S GUIDE 

Mail Order 
Hardware/Software Showcase 
Buyer"s Man 

PROGRAM LISTINGS 

FTP: ftp.b yte.com 

From BIX: Join " listings/ 

fro mbyte96" and selec t the 

appropriate subarea (i.e., " mar96"). 


From the BYTE BBS at 1200-9600 

bps: Di al (603) 924-9820 and 

fo llow instructions a l the prompt. 


THE BYTE WEB SITE 

http://www.byte.com 

BYTE (ISSN 0360-5280) is published monthly by The 
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I=~ IJ II Contents by Plattorm 
Thi s page presents the articles in this issue according to 
computing platform. 

THIS WON'T 
PROTECT 
YOUR 
FILESERVER. 

THIS WILL. 
SmartPro Intelligent Network UPS Systems 
Your Fileserver's Defense Against the Assaults ofCommercial Power 

Gl ea ming shields and broad­
swordsma ybe romanti c, but 
th ey won' t protect yo ur data. 
To rea lly defend yo ur net­
wo rk you need a Tripp Lite 
SmortPro UPS. With its line 
interactive design and ad ­
va nced protection circuitry, 
the SmortPro will see yo ur 
fi leserve r through th e sieges 
of brownouts and power 
surges. And with long lasting 
battery backup, full SNM P 
compatibility and th e mo st 
ad va nced network manag e­
ment and unattend ed shut­
downsoftware available, yo u 
can tru st yo ur SmortPro UPS 
to defend yo ur network in­
vestment - even during 
totalblackouts! 

With models from 280 to 
SOOOVA, there is a SmartPro 
system for an y size com ­
puter. So wheth er yo u're de­
fending yo ur data, or just 
chopping th e competition 
down to size, makesure that 
yo ur LAN is protected with 
Tripp Lite quali ty 

Call (312) 755-8741 Dept.SPBTl for a 
FREE UPS sizing chart and full 

information an Tripp Lite UPS systems. 

~ 
TRIPP LITE 

THE POWER PEOPLE 

~ 
Circle 62 on Inquiry Card (RESELLERS: 63). 

500 N. Orleans, Chicago IL 60610 (312) 755·8741 Fax (312) 644·6505 Faxback (312) 755·5420 
E·mail: i11fo%tripplite@mcimail.com Web: lr//p://tripplite.com 

DOS/WINDOWS 
Ten Reasons Why You Need 
a Windows 95 Uninstaller .... 3 4 
Two words: Save time. 

Users Like SmartSuite's 
Team Computing .... .......... 38 
Bela !esters ialk about !heir fa vorite fea­
ltires in Lotus's new office package. 

Finally: Push-Button PDA-to-PC 
Integration.............. .... .. . 4 0 
PDA-10- PC connec1i vi1y is a no-brainer 
!hanks 10 Palm 's new hand -held . 

Inside the Web PC ........ .... 4 4 

Wi ll you be using a slripped-down box 
ins1cad of your Windows PC 10 log on 
and work on-line? 

What's the Story? ... .......... 6 7 

Windows- based sloryboarding lools 
cx ploi1 OLE lin ks when assoc ial ing cle­
ments in a multimedia presentation. 

Navigating with a Web 
Compass . .. ..... . .. . .. .. ....... 97 
Quarterdeck's WcbCompass in1ell i­
gently man ages Web searches. 

Big, Bright, and Beautiful ... 101 
The Think Pad 760CD's gorgeous 12.1· 
inch color display might convince you 

1ha1 i1 's lime IO replace your dcsklop PC. 

The Paperless Cubicle ..... .. 10 7 
We test two solutions to personal paper 
overload: Visioncer's upgraded Paper­
Port Vx and Hewlcu-Packard 's new 
ScanJc1 4S i nelwork scanner. 

Compiling Convenience + ... 10 9 
Rick Grehan gives you the lowdown 
on fo ur new C++ compilers. 

Software Roundup: Smart 
Forms for the Enterprise .... 119 
We review four network-enabled forms 
programs for Windows shops. 

An Upgrade for 
Mrs. Pournelle ............... 13 7 
Don' t 1ry 1his m home: Jerry finds out 
whal il 's like IO install Windows 95 
from fl oppy di sks! 

OS/2 
Big, Bright, and Beautiful ... 101 
Wi ih a 90-MHz Pentium, a 1.2-GB hard 
dri ve, a quad-speed CD-ROM drive, and 
a beautiful 12.1-inch color display, 
IBM 's ThinkPad 760CD is 1he 1op nolc­
book for running OS/2 Warp. 

Compiling Convenience + ... 10 9 
Watcom's CIC++ 10.5 leis you develop 
soflware for OS/2 (and other OSes), and 
yo u can run its development environ­
ment on an OS/2 machine. 

MACINTOSH 
Books and CD-ROMs: The 
Future, According to Bill . . . .. . 41 
Tom Thompson reviews A Fragmem of 

}'our Imagination, which he thinks is the 
besl book ye1 on programming Powcr­
PC-based Macs. 

Inside the Web PC ............ 44 

The appliance computer, the concepl 
that inspired the original Mac, is com ing 
around again7 this time as a box for on­
line access . We also lake a peek al Ap· 
pie's Pippin. 

What's the Story? ........... .. 6 7 

Links wi1h media players help speed 
multimedia application development. 

Lab Report: 6 Servers Tangle 
on the Web .. ................ .124 
Al $8799, Apple's Workgroup Server 
9 150 is the second leas1-expensi ve serv­
er in 1he bunch, but our lab 1ests show i1 
is bes1-sui1ed for small Web siles. 

What's New.................. .158 

Two new products of note: cc:Mail for 
Macintosh and Apple's QuickDraw 3D 
Accelerator Card. 

UNIX 
Windows-Built for Unix 
Power .........................115 
If you ' ve got IO porl applications to 
Uni x from Windows or the Mac, check 
ou11hc new PowerBuilder for Unix. 

Lab Report: 6 Servers Tangle 
on the Web .......... ......... 12 4 
A Unix-based server, Silicon Graphics' 
WebForcc Indy keeps up with Digital" s 
much more expensive NT-based Alpha 
machine in our performance tests. 

Plan 9: Feature Film to 
Feature-Rich OS..... .... .... .143 
Pl an 9 from Bell Labs takes some of 1he 
basic concepts behind Unix to their mll­

ural concl usion. 

Bringing Benchmarks Up 
to SPEC ............. ...... .... 145 
This month 's chi p col umn looks at the 
revamped versions of those famous 
gauges of workstation performance: 

SPEC inl and SPECfp. conrinued 

http:lr//p://tripplite.com
mailto:i11fo%tripplite@mcimail.com


When yo.u iust can't get enough••• 


Acts like a hard drive 

4.6 GB per disk ~of 16-l>it audio 

Holds 7 CD-ROM 
titles at 16X speed 

~ 

500,000 
text documents 

K..1'5 of digita:deo 

Internet stuff 

at 20 MB each 

Disk space, that is. 

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

Storage demands are growing out of control. at the speed of hard disk drives. And, it's affordable 
Finally a storage system you'll never outgrow.. . at only $1695 with one free disk. Additional optical 
the Pinnacle Micro Apex 4.6 Gigabyte disks are just$ I 99 with a guaranteed shelf life up to 
Optical Hard Drive. Go ahead and store ~--- 30 years . The Pinnacle Apex 4.6 GB 
it all - no worries. Fill up a disk, just Optical Hard Drive. The ultimate 
add another. Each optical disk storage machine . Remember, you 
holds 4.6 Gigabytes of all kinds can never be too rich , too thin or 
of stuff. All the graphics you can have too much disk space. To order or 
create . Run your favorite CD-ROM for a local dealer call : 800.553. 7070 

Awx 4 6 ctitles at I 6X speed . Backup data · 

like accounting records , business plan s, Ac 


P1NNACLE &1cRo
and images with compression up to I 0 GB per 
disk. Store all the high resolution color images, Tel : 714-789-3000 Fax: 714-789-3150 

All Trademarks and Registered Trademarks of The ir Respecti ve Owners. 
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Create Software Demos! 
ABC Software Demo Create professional marketing & 

IFolder I 
I ~ 

I~ 
Delete I 

Into ~~~ 

software demos that run direct 
from a floppy with no jnstallatjon. 
Using simple point-click methods, 
you define and arrange graphics, 
menus, text, banners, screen 
captures, voice, music, video and 
animation. Also create buttons and 

hot spots for navigation. Creates the distribution diskette for you. 
Distribute via floppy, CD or Internet for Windows 3.1, Win-95 or NT. 

DEMOquick Express™ $295 

J=,,eo,~~=""'*' 

= ==== 

DEMOquick creates software app­
lication demos & tutorials which 
guide the user through an exact 
full motion simulation of your app­
lication. The completed demos are 
compact and do not require the 
original application. Development 
is fast & easy. The simulation is 
created as you simply run your 

software. Then edit the simulation to add Pop-Up messages, 
graphics, voice & music. Creates the distribution setup disk 
automatically. Demos run on Windows 3.1, Win95 and NT. 

DEMOquick Simulation Plus™ 
30 Day Money Back Guarantee! Call Today For Free Samples. 

Phone: (904) 913-8354 
.P..IVI~ Fax: (904) 913-8032 

Learning Solutions, Inc. Internet: www.amtcorp.com 

Contents by PlaHorm continued 
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Environment ... .. ........ . . .. .. 3 8 

Java developers get a boost fro m 

Symantcc ' s Cafe. 

Books and CD-ROMs: The 

Future, According to Bill ..... 41 

Search the Net w ith this new CD-ROM. 

Inside the Web PC ............ 4 4 

Some people thin k they' re just a '90s 

version of the dumb terminal. Some 

thin k they' re a revo lutionary Internet 

appliance. Here ' s the technical low­

down o n these lo w-cost boxes . 

Put the Space 

in Cyberspace .. .......... ..... 61 

T he Virtual Reality Markup Language 

could add so me depth to the Web. 

Multimedia Over the 

Network ..... .. .. .. ..... ........ 73 

New ways to deal w ith de lays when 

de li vering multimed ia over the wire. 

Network Project: 

Web Design .... ............ .... 91 

Too o ften, Web pages don' t make sense. 

Here ' s how to keep that from happening 
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Navigating with a Web 

Compass ............. . ... . .. . .. 97 
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NetWare Mirror 

with a Twist .. .. .............. 103 
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fi nds that Yinca ' s StandbyServer 32 
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mirroring a NetWare server. 

The Paperless Cubicle ... .. .. 10 7 

Hewlett-Packard 's uniq ue ScanJ et 4S i 

network scanner de livers document in ­
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Enterprise .... .... . ........... 119 

A review of network-enabled forms 

programs tha t do more than just let you 
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Scheduling and database programs are 

being re tooled to ru n over the Internet 
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COMPAQ 

Has It Changed Your Lif e Ye t ? 

lnielliS'!fe /-lard Dri•'e 

~ 
Praactil'e Tape Backup 

AssetControl----------­

/
Insight Management Agents 

Fau/r Management 

Solu tions Partners Program 

~ 

Security Management 



The problem with trouble is that usually by the time you find out about it, it's too late. Not so with Compaq 

Inte lligent Managea bility. Compac1 Intelligent Managea bility is a superior co llection of preinsta lled feat ures and 

tools found only on the Compaq Deskpro. Together, they work to detect and eliminate a variety of potenti al 

problems on your network before they become rea l ones . Fault Manageme nt feat ures like our lnte lliSafe drive, 

which not only notifies you of impend ing fai lu re but also backs itself up , minimizing loss of miss ion-critica l data 

and PC downtime. And Asset Management, whose Fea tures help you keep t rack of hardware and software across 

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

PC. Compaq Intelligent Manageability also includes a "ide range of security features des igned to keep your network 

secure. Which all adds up to providing the best and most comprehensive solu t ion for managing PCs and pred icting 

trouble on your network . Because when there's trouble, don't you want to knm,· about it-before it happens? 

:\:.w ith :ill Cnmpa q l'C', [h_·,k pro i., nin :rn l hy oLJr fr ..::1· 3-~·..::ar llmih·•I w.urJr11~· · Fur '.11"1..- in!C1rn1.1ti"n on 11ur fu ll linl· nf Cntnp.u1 dv,k tup l'C, , t.:al l ti:. at l - S00 -3+5 - ~518 ur rc.wh _ ~h un 1hv \\'..:: ~1- J.t 

W\\'w. compaci .c om. In C.uud ,l, l\'L" La n he rc.lLh1.·d at 1-S00-567-1616. 1t"H9Wi Comp.1•1 L'om put<'r C11rpu ra1i11n. :\ll righb rvw n ·l· 1I. C11mp.u1 .md I h:~ kpm r~·g i .~ 11 ·r1· d U.S. l'.Hvnt :111.I l r.11 krnark Ollie.:. 
:\nm..: f..:a t11r l: ' a1·aibhl ..:: with Compaq I k :- kpro and ind c pcnd1:nt , 11ft w.ll"1 ' ;1pplk.11 ion .... ( >tlw r fv:i ttm: .. 11nl~· .l\aibh!t.: wit h \Vind11w.. 'l). 

http:C11mp.u1
http:Cntnp.u1
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Keep Your Eye Off the Ball 

To successfully 

plan a strategy, 

sometimes you 

need to focus on 

the bigger picture 

and let the 

details take car e 

of themselves 

A Jot of computers in the BYTE offices run Windows 
95 . You can tel l with your eyes closed-if you wa lk 
around the editori al fl oor, you' ll hear the weird error 
bleeps coming from customized Windows install ations. 

But you' ll also see quite a few Macintoshes (not just in 
the art department) and a number of PCs running DOS. 
Furthermore, if you visit the homes of our editors, you' ll 
find that the personal machines-the machines people 
here actually paid fo r with their own money-cover the 
co mplete hi storical spectrum of computing. Many of 
these machines are still being used. 

Several editors have rather creaky DOS machines still 
being used for E-mail (cc:Mail and BIX) and word pro­
cessing (XyWrite, mostly) . Dave Rowell has an unusual 
Well s American 20-MHz 286. Ed DeJesus has an IB M 
XT he uses for voice mail (though how he can hear phone 
messages over the banshee scream of that machine's old 
hard dri ve is beyond me). And Tom Halfl1ill actua ll y 
travels with a Toshi ba T I OOOS E portable (8086 proces­
sor, I MB of RA M, 720-KB fl oppy dri ve, no hard dri ve) . 
At home, I have an old Hi-Q 386SX machine (upgraded 
with a Cyri x 486 CPU) that I use exc lusively to support 
my pathetic attempts to learn to play piano through the 
Mi racle Piano Teaching system. 

In our "g lass house"-a rai sed- fl oor computer room 
that used to house a VAX but now holds about a dozen 
microcomputer servers-we run cc:Mail gateways on 
old reliable DOS computers, and fil e and print servers on 
4 86s runnin g NetW are . Our Pentiums are mostl y re­
served for NT and our Web servers. 

Why This Matters 
This hodgepodge of systems- some supported by our 
IS department, some not-all holds together, throu gh no 
special architectural des ign or fo res ight on the part of 
software or hardware manufacturers. It ho lds together 
because as new technolog ies come a long, we tend to 
adapt them piece by piece, and fi x their integration prob­

lems as they occur. And it also ho lds together because 
what we need to do here isn' t that complex; we' re not 
putting a lot of stress on the capabilities of the systems. 

Is thi s the ri ght way to do things? I would wager that 
the majori ty of inex peri enced systems admini strators 
would look at our setup and gasp in horror. What is its ar­
chi tecture? Where's the three-year microcomputer plan? 

There isn' t a very detailed one, and there never can 
be. Sure, we have a pl an; we know what we want to be 
able to do with our systems in three months, six months, 
a year. But we' d be kidding ourselves to predict which 
hardware we will need to support these tasks. ISDN? 
ATM? Who knows? Who cares? 

To reall y be successful in planning info rmation sys­
tems, you have to accept the fac t that fo r a variety o f 
reasons (most of them fi nancial), you' re going to be stuck 
with oddball " legacy" hardware and software for years. 
It's not a bad thing, either-Ed' s old PC voice-mail sys­
tem is certa inly less expensive to operate than a fan cy 
new one. Our cc:Mail gateways work just fine. 

Fu1t hermore, beyond some completely obvious areas, 
you simply cannot predict which specific products you' ll 
need to support in order to reali ze your broader plans. 
Netscape or Microso ft Exp lorer? PowerPC or Pentium 
Pro? At BYTE, we try to help you answer these tactical 
questions, but we' re always cognizant that these questions 
wouldn ' t even be worth ask ing were we not also asking 
the more important, larger questions: E lectronic com­
merce or o ld-style banks? Pri vate or public network ser­
vices? Constant technology retra ining or new hires? 

The challenge is to keep one eye on the technology 
and the other on the bigger trends. You say you want to 
invest in the Web? Are you sure? Perhaps what you really 
mean is you want to in vest in the emerging global elec­
tronic community. If so, be sure your pl ans aren' t tied to 
a parti cul ar pl atfo rm. After all , compared to how hard it 
is to change the culture of your business to support cy­
berspace, it 's a snap to change technology platforms. 

And no matter what hardware you have, it 's reall y 
hard to learn to play piano. • 

R APHAEL NEEDLEMAN. EDITOR IN C HI EF 

(rqfe@well.com) 

12 BY TE MARCH 1996 

mailto:rqfe@well.com


PENTIUM® CHIP, 

LITHIUM,

16MB, 
TFT. 
$2999 

IBM• DELL• Compaq• WlnBook• Texas 
ThinkPad Latitude XPI LTE 5000 XPS Instruments• 

7SSCX 161810 16/810* 161810 TravelMate 5000 
16/810* 16/772•• 

Prices quoted over 1·800 lines as of 1/ 11196 for identically equipped models 
with 75MHz Intel Pentium• processor, lithium ion battery, 14.4 fax/modem, 
and 256K cache, from USA Flex for IBM, Dell Computer Corp., WinBook 
Computer Corp., Compaq Direct Plus, and Texas Instruments 

* With NiMH battery - lithium battery not available 
** Includes two lithium ion batteries 

Winner of PC l.ilptop's annual Editors' 
Choice Award - the WinBook XPS 

gives you the features you want in the highest 
quality,best value notebook. At 52999, you get 
an amazing list of standard features including: 
Intel Pentium®processor, lithium ion battery, 
10.4" TFT active matrix screen, 16MB RAM, 
an 810 MB hard drive, and more. 

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

P.entium® warranty package. Call today 
0 0 0 

• " ' • • " about our $2999 offer or for 
information on our other models. 

PC Laptop's 
"Value Notebook of the Year' 
... ~)n,n.1 1a.rY..l9.9.~ 

DOCKING STATION 
with 4x CD-ROM 

$399 

EXTERNAL CD-ROM 
with SCSI adapter 

Avai lableonlyto 
WinBook XP and$199 
XPS owners 

CALL US TODAY, TOLL·FREE 

1-800-293-1639 

WmBool< 

COMPUTER CORPORATION 
a subsidiary of Micro Electronics. Inc. 

WmBook 


N'6 

Featuring the new Intel Pentium• Processor 
• 10.4" TFT Active • 40 Watts per hour 

Matrix Color Display Lithium Ion Battery 
• 16MB RAM • 1 MB Video RAM 
• 810MB Removable •Two Type II or One 

Hard Drive Type 111 PCMCIA Slot 
• 3.5" 1.44MB Diskette Drive • Integrated Dual-button 
• 256K Cache Pointing Stick, Optional 
• 6.1 Pounds Dual-button Trackball 
• 14.4 Send/Receive or Touchpad 

FaxNoice/Data Modem • Parallel, Serial and 
• 32-Bit Local-bus Video PS/2 Ports 

~2999 

other XP/XP5 models and price 

configurations ava ilable, starting at '1999 

Circle 602 on Inquiry Card. 



It's the Intel Pentium® Pro processor. And it's the brains behind some of 

the most powerful new workstations available. 

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

PROCESSOR multimedia title, designing with CAD applications or developing new software, 



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

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


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


© 1995 lnicl Corpo r:ui on. 

http:http://www.intel.com
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is $3.95 in the U.S. and its possessions, $4.95 
in Canada. Foreign subscripti ons and sales 
should be remitted in U.S. funds drawn on a 
U.S. bank. Please allow six to eight weeks for 
delivery of first issue. 
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Samsung monitors. 

Designed from your point of view• 
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CHOICE 

...11we were 
impressed with 
the piclure quality 
anil feature sels 
ofboth units, and 
their relative value 
makes them lop 
choices." 
PC Magazine - Sept.12, 1995, on the TM 

SyncMosterl7Gli ond 17Glsi monitors. September 12, 1995 
Samsung SyncMaster 17Gli 

Performance is only part of the reason 


to buy a new 17- inch SyncMaster™ monitor. 


It has big, brig ht, crisp, clear images that 


you can depend on year after year. 


Simplicity is a lso important. 


The G li Series offers Pl ug and Play' 


compatibility, so you can get right to 


work. Its intuitive controls and on-screen 


programming keep concentration 


w here it belongs - on the job. 


Plus, Samsung delivers outstanding 


Value - in the comfort of a three·year 


warranty, and the sati sfaction of a 


competitive price. 


If you take your work seriously, 


think about a n exceptiona l monitor. 


Think about the SyncMaster 17Gli . 


After a ll, it's your point of view. 


Ca ll 1-800 -933-411 0 or use fax ­


on-demand at 1-800-229-2239 


for more information. 

PC Compotibi!iry 
Moc Compoti~ li~ 


Color TemperolV!e Selection 

UltraCleo1 Cooring1" 
limiled Worront'oj 
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3 Years 3 Years 3 Ye01s 
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CIW5 Soi'l!U1"9 Efec'O'l'C:I ~otO. "-= S.,~.Xn1e1"' ord LttoClooi' Coc-'9'" ore~~~ cJ So"1W"9 E!ecwonic1. "W"t/!1 uled wohWird:J,.,fQ5 OI a F\,g .!. ~ Cj»tl'"9 l't1'em conlou""9 ~ VfSA gv.00'·!1!!1 
K 1.'og:i~~ quol!! o:>d Ec!'.1::111' CfOce !og.:i wled .v>ii pe'"' uO. cl z,!1-0ov.1 Co<rmun:cC'qu, Inc:. 

Circle 603 on Inquiry Card. 



ST486 DX-2 
-4 
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MHz 

·sr6x86 
100••. 166 

MHz 

ws is a r ·stered trademark of Microsoft corporation. OS/2 is a registered trademark of 
lnte natiorial Business Machines. Unix is a trademark of Bell Laboratories, Inc. 



OPEN WINDOWS 

OF 


0PPORfUNITY 

After only 12 months in the competitive 486 
market, SGS-THOMSON have produced more 
than a million 486 microprocessors. We have also 
helped our x86 partner, Cyrix, set production 
records. Now we are opening the Windows of 
Opportunity even wider by extending the 
standard ST486 range upward in performance 
with 586 and 686 architectures, first-class 
products that will offer industry-leading 
price/performance advantages. 

A Commitment to PC 
STx86 microprocessors ·complement a vast family of 
SGS-THOMSON devices that are raising 
performance standards in every area of the PC. For 
example, ST devices can be found on PC 
motherboards, in monitors, disk drives and 
multimedia add-ons. In fact, there are probably 
more SGS-THOMSON chips in more PCs than any 
other x86 mam.1facturer. 

Compatibility without Compromise 
STx86 rnicreprocessors are l 00% compatible with 
the thousahds 0f applications that run on Windows, 
DOS, 0S/2, UNIX! Netware and other x86-based 
operating systems. We. can guarantee it because 
SGS-THOMSON STx86 micrbprocessors have 
received compatiBility certifications from Microsoft, 
IBM aAd Novel. 

Architecture, Technology and Choice 
Consistently superior x86 architectures mean 
consistently better price/performance standards. 
SGS-THOMSON's rapidly evolving leading edge 
semiconductor technology means our STx86 
devices are always ready to run the newest, most 
demanding multimedia applications. We offer 
choice by extending our standard STx86 portfolio 
to include an ST.486 core for embedded 
applications such as Set-Top-Boxes and PDAs 
(Personal Digital Assistants). 

Environmentally Friendly Power 
SGS-THOMSON STx86 microprocessors a re 
designed to make your computer run faster a nd 
more efficiently than ever before - buf not at the 
expense of the environment. In our multi-million 
dollar state-of-the-art STx86 production facility in 
Phoenix, Arizona, the most advanced · equipment 
and methods are used to ensure that all of our 
products are envimnmentally friendly. De-ionized 
water is reclaimed. Waste water is reused. What's 
more, chemicals are reprocessed. Our ecology 
charter is creating standards that aH ow 
SGS -THOMSON to be benchmarked against the 
world's most stringent environmental 
requirements. You cc:m be sure when you invest in 
an SGS-THOMSON STx86 microprocessor, you 
are also contributing to a better environment. 

For further information on SGS·THOMSON's STx86 family or any other product in the 

Company's range of PC products fax us at (602) 867-6227 or e-mail us at x86@st.com 
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Bells and Whistles 

In " How Software Doesn' t Work" (De­
cember l995), I believe you presented a 
balanced view of the problems and exist­
ing approaches to software development. 
More important, I didn ' t see a bias for any 
technique or method. 

Jim Cardow 
Director ofSoftware Development 

Tybrin Co17J., Shalimar, FL 
jimc@hq.tybri11.co111. 

While I never thought that developing soft­
ware programs was easy , "How Software 
Doesn' t Work" helped me to understand 

the complex ity of 
the development11\JIE··· .. ... ·.­ process. On the one 

JHow · ·. ,' "' ~··7 hand , consum e rs 
want reliable soft­

1

SOF~!W~RE 
ware with a ll th e DOESN''f . . 
bell s and whistles. WORf<~ . 

ANL> WHAT On the other hand, 
mu CAN 00 ' 

they want that soft­~~OUT IT / ; ~O: .•..~. 
ware to be afford­
able. The conflict 
between delivering 

a product on time-or ahead of a com­
petitor-and developing a reliable product 
is usually resolved by compromise. 

James Tyrone Cooper 
jamesco@ix.netcom.com 

Frame It 

I just checked out your vi1tual press room. 
Great stuff! But I don' t care for the graph­
ics be ing constantly reloaded as I go from 
page to page. A sugges tion : Start using 
frames, an enhancement found in Netscape 
2.x . This saves a lot of reload ing and at 
the same time saves bandwidth . 

Ed Berlot 
edber@hookup.net 

We're working on aframe implementa­
tion.for the article archive. It' s very 
Smalltalk-browser-like, which is our 
preference. But we also believe strongly 
in remaining open to the broadest spec­
trum ofbrowsers, which complicates 
matters a good bit. 

-Jon Udell, executive editor 

The Importance of Being Text 

I appreciate the clean look of BYTE' s 
World Wide Web pages. I am also glad 
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they're compatible with my browser, Lynx. 
I and other blind computer users are fear­
ful that text information on the Web will 
suffer with the advent of interactive graph­
ics, Virtu al Rea li ty Mark up Language 
( VRML), and Java. Access to the Win­
dows envirnnment has been difficult until 
lately, and the graphical Web could also 
prove difficult for the blind to manage. 
The greatest problems with Windows and 
other GUis are nonstandard icons and but­
tons that are not clearly labeled with text. 
These are still problem areas for makers 
of screen-reading packages fo r Windows 
3. 1; even Microsoft chooses not to follow 
its own standards fo r some applications . 

Bob Logue 
boblog1.1e@}i"ee11 et. ed111011to11.ab.ca 

We 're working on alternate E-mail in­
terfaces to our Web-based services be­
cause we realize that not eve1yone has 
convenient access to the Web. But the 
concerns you raise make our effort even 
more important. Thanks for the f eed­
back. - Jon Udell, executive editor 

Real Performance Peaks 

I read "The World's Fastest Computers" 
(Janu ary) with great interes t, but I was 
quite di sappointed to see that you have 
fallen prey to the 
"peak performance" 
trap. Peak perfor­
mance has li ttle re­
la ti o n to what ca n 
actually be sustained 
on a supercomput­
er. Supercomputers 
should be presented 
in terms of c lasses 
of app lications and 
their susta ined per­
formance. The Intel 
TFLOPS, which you tout as the world ' s 
fastes t, is actually so only on a very small 
set of applications. For most general-pur­
pose scientific computing appli cations, a 
Cray will be faster. 

Peter Yan Roy 
Progra111111ing Systems Lab, DFKI 

Saa rbruecken, Germany 
vanroy@djki.u11i-sb.de 

According to In.tel, the TFLOPS system 
operates with a sustained rate of1 
TFLOPS. As stated in the text box on 
page 62, this supercomputer will run 
some very specific research applications 
for the U.S. Department ofEnergy. The 

Cray T3E, pictured on the Janu01 y cov­
er, is a massively parallel processing 
(MPP) system capable of 1-TFLOPS op­
eration, and it doesn't require a govern ­
ment grant to own and operate. Presum­
ably it will run. many of the applications 
written for Cray systems over the years. 
How well these existing commercial ap­
plications can be made to exploit its 
massive parallelism remains to be seen. 
-Tom Thompson, senior technical editor 

BYTimark Bug Bitten? 

In regard to " BYTE mark Bug B ashed " 
(December), it appears to me that the bug 
is with the compiler vendor' s ma 11 oc () 
rather than with your code. The C Stan­
dard section on memory management 
functi ons states that " the pointer returned 
if th e a lloca ti o n succeeds is suitabl y 
ali gned so that it may be ass igned to a 
pointer to any type of object and then used 
to access such an object or an array of such 
objects in the space allocated (unti l the 
space is explicitly freed or real located)." If 
double requires 8-byte alignment to work 
properly, and double has the strictest align­
ment requirements, then ma 11 oc ( ) should 
return memory aligned to at least 8-byte 
boundaries. 

Fred J. Tydeman 
Member, XJJ 11 (ANSI C Committee) 

rydema11 @tybor. com 

You may be right. We ha ve received sev­
eral letters suggesting that the problem 
lies with the C librwy's implementation 
ofma 11 oc () ,nor with our benchmarks; 
however, we have not yet found any doc­
umentation that explicitly states that a 
ma 11 oc ( ) returning data not optimally 
aligned is in error. It's not quite accu­
rate to say that "double requires 8-byte 
alignment to work. " The algorithm 
works even if the data is not aligned. It 
just works more slowly. 

-Rick Crehan, senior technical editor 

Where's the GNU Hurd? 

The November 1995 articles " NT Roars 
on the 604" and "CPU Scorecards" were 

We want to hear from you. Address correspon­
dence to Letters Editor, BYTE, One Phoenix 
Mill Lane, Pererborough, NH 03458; or you 
ca11 send E-mail via the Internet or BIX to 
editors@bix.com. Letters may be edited. 

mailto:editors@bix.com
mailto:vanroy@djki.u11i-sb.de
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mailto:boblog1.1e@}i"ee11et
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New Paradox 7for Windows 95 and Windows NT 

Adapt to your environment eflortlesslv. 


with new Experts that automate ~ 

common tasks suchas importing '· 
data and creating labels, reports, ~:· 

form letters, tables, and even ~'. 

database applications. ~ 

1.,l
Learn Paradox quickly M 

with new intuitive --------it.11I ­
Paradox User Help­


abook-style 

help system. 


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

·,Boost productivity ______j~~L-t=:::;:m:~;~~~~~rr----- Eliminate toolbar guesswork 

Evolution just 
got easier 

Windows 95 may be a 
new environment, but 
it's comforting to know 
that with Paradox®7, 

your new database will 
blend right in . All the 
cool fea tures from 
Windows 95 are here: 

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

What's New 
NEW! Ready-to-use customizable busine ss and 
personal applications-from ahome assets applica­
tion to an order entry and inventory control system­
get you productive fa st. 

NEw! Dozens of Experts automate common database 
tasks, such as creating form letters, importing data, 
creating database applications, and more. 

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

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

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

-/nfoWorfd, October 16,1995 

Integration with 

your suite environment 


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

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

Easily share data 

with other applications with 

excellent suite integration 


and act-alike toolbars 

and menus. 


Find out more 

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

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

ORDER PARADOX 7TODAY 

FOR D•~sag95* 

See your reseller or call today. 
1·800·336·6464, ext. 50441 
To see the entire InfoWorld article, 

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


CompuServe: GO BORLAND 


Borland 

Making Development Easier 

*Limited-t ime offer after manufacturer's rcbalc. Copyright © 1995 Borland Internationa l, Inc. All rights reserved. All Borland product names arc trademarks of Borland Internationa l, Inc. 
Offer good in the U.S. and Canada only. All prices are in U.S. dollars. Dealer prices may vary. Bl 8712 

http:http://www.borland.com


$9 1.40 per user (server with five licens­
operating systems did not mention GNU 
quite welcome. But the Special Report on 

es, $1495; five-user entitlement, $359; four 
Hurd. This OS is based on the Mach mi ­ IO-user entitlements, $679 each). In addi­
crokernel, and thus it has been essentially tion , IBM's DB2 does offer row locking, 
ported to a wide variety of hardware plat­ which was not properly indicated in the 
forms-nearly as many as NetBSD. To chart. Also, you state that DB2 for AIX 
learn more about Hurd, and espec ially "has relatively little third-paity support. " 
about its binary portability, visit http:// IBM has listed in its solutions catalog more 
www.cs. pdx.edu/-trent/gnu/ hurd/. Con­ than 440 applications available for DB2 
trary to what you say in the text box "Op­ on AIX from 254 vendors, with support 
erating-System Research: Dim or Bright growing at a rate of more than 200 per­
Future?" ( page 11 6), microkernel tech­ cent per year. 
nology has not been exploited to its max­ Tim Negris 
imum capability, as the Hurd philosophy Vice President, Sales and Solutions Marketing 

IBM Sofrware Solutions Division demonstrates. 
Todd Hutchinson 

jasper@terra.Jrdpla11 et.com IBM informed us that the price of the 
DB2 server had changed from $1995 to 
$1495 as we finished the review. While 
that change was reflected in the Product DB2 Pricing 
Information summary, it was not incor­

While your November 1995 rev iew "En­ porated into the chart, which should 
terprise Database Managers" was fa ir, ac­ have shown a per-user cost of$106. We 
curate, and thorough, the comparison chait were not informed at the tim.e o.ffurther 
of fea tures and prices on page 2 16 was reductions in client prices. We also re­
not accurate. The correct suggested retail ported an. in.correct price fo r Microsoft 
pricing for 50 users for IBM's DB2 2.1 is SQL Server; we should have indicated a 

COMING UP IN APRIL 

• 	COVER STORY: IS THERE LIFE 

BEYOND CMOS? 

Silicon has long been the heart of the computer. But what will de­

fi ne the machine a decade from now? BYTE looks to the laborato­

ri es fo r glimpses of the possible future: rhodopsin memory, holo­

graphic storage, and quantum computing. 


• 	SPECIAL REPORT: WINDOWS 95 

TECHNOLOGY ISSUES 

The ultimate success- or fa ilure-of Windows 95 hinges on tech­

nology-implementation issues. We examine OLE integration, 

YxDs, Plug and Play, communications, and key utilities you might need to help 

the OS li ve up to the hype. 


•THE GREAT OS SHOWDOWN 

NSTL evaluates Windows NT, OS/2, and Windows 95 for perfo rmance, fea tures, 

and usability. 


• 	CAN VLIW SPEED UP THE PT? 
Hewlett-Packard and Intel are gambling on very-long-instruction-word (VLIW) tech­
nology to make one version of the P7 superfas t. 

•DEBUGGING WORK FLOW 
Work f low means "process analys is," "business process reengineering," and, worst of 
all , software that still doesn' t quite work the way that people do. BYTE explores prob­
lems and solutions to help you debug work fl ow. 

• 	MIDDLEWARE 
What is it? How do you implement it? Will new client/server technologies-and the 
Internet-send it the way of middle management? 

•	 REVIEWS 
In the Lab Report, we uncover the best CD-ROM notebooks. We take a real-world 
look at the long-awaited Lotus Notes 4.0. And we dissect Sun ' s Java and peek in on 
the competition: OCXes for World Wide Web development. 

per-user cost of $145. To be fa ir, we've 
also learned that Oracle recently 
changed the price of Wo rkgroup Server 
7.1 to $295 per concurrent connection 
and eliminated the per-server fee. 

The reference to page locking came 
from the DB2 technical documentation; 
we reported what we f ound there. While 
support fo r DB2 f or AIX is growing, it 
lacks the breadth of third-party support 
that Oracle fo r AJX enjoys. 

- Ban )' Nance, consulting editor 

FIXES 
Due to an error at our printer, a line of text 
was lost in the January review "Sumo 
Graphics Giants Weigh In." The partial 
sentence at the top of page 130 should read 
"Corel has made some f eatures, such as 
layer control in Core!Draw, easier to use 
by bringing more functions to the firs t lev­
el of a roll-up menu ." 

In " The World 's Fastest Computers" (Jan­
uary), the system pictured in the text box 
on page 52 is the Cray T90 vector-pro ­
cessing system, not the CS6400 para llel­
processing system described in the text. 
The system pictured on the cover of the 
magazine is the Cray T3E, which is Cray 
Reseai·ch' s new commercial TFLOPS ma­
chine. 

In "PDA Vendors Improve PC Links" 
(January) , we printed an incorrect area 
code for AllPen. The correct number is 
(408) 399-8800. 

In "A Data Miner's Tools" by Karen Wat­
terson (October 1995), we inadvertent­
ly omitted the SAS System, including 
OLAP++ ($30,000 and up; SAS Institute, 
Cary, NC, (9 19) 677-8200; fax (919) 677­
4444; E-mail software @sas.sas .com or 
http://www.sas.com). 

In " The Data Gold Rush" by Sara Reese 
Hedberg (October 1995), we inadvertent­
ly omitted CrossTarget Builder ($7500­
$29,500; Dimensional Insight, Burling­
ton, MA, (6 17) 229-9111 ; fax (617) 229­
911 3; E-mail sales@dimins.com). 

The first chip set to implement the PCI 
bus was not the Intel Mercury, as we in­
dicated in the article "Most Important 
Chips" (September 1995), but a 486 chip 
set named Saturn . The Intel Mercury was 
the first chip set for the original 5V Pen­
tium processors.• 
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The Millennia TransPort. 

The Millennia TransPorr 

from Micron bridges the 

performance gap 

between desktop and 

notebook computers. 

Feature for feature this 

notebook gives you 

everything you need­

whether you're working 

on the road or at your desk. 

Moreover, it bears the Micron 

name; a name synonomous 

with award-winning 

technology and reliability. 
. 

ompuhnI I 

Specifications 
Common Features 
• 133MHz or 120MHz Intel 

Pentium® processor 
• Intel PCI mobile Triton chipset 
• 256KB L2 pipelined burst cache 
•EDD memory (48MB max.) 
• 4X modular CD-ROM drive 
• 11 .3" SVGA color 
display, 800 x 600 

• PCI 64-bit graphics accelerator, 
1MB RAM 

• Pick-a-Point™dual pointing 
devices integrate both pointing 
sti ck and touchpad 

........,, 1 
µ 

900 E. Karcher Road, Nampa, ID 83687 • Mon-Fri 6am-9pm 
Sat 8am-5pm (MT) • 24-hour technical support • 208-893-3434 
• Fax 208-893-3424 • Purchase Order Fax 208-893-8992 

<C 1996 Micron Elec!ronics, Inc. All rights reserved. All prices and specifications subject to change without notice. Micron 
Elec!ronics, Inc. cannot be responsible for omissions and/or errors in typography or photography. Micron Power is a service 
mark: Pick-a-Point, MicronDock, MicronExec and FtexOpt are trademarks of Micron Electronics Inc. Intel, Intel Inside, and 
Pentium are registered trademarks of the Intel Corporation. Microsoll is a regislered trademark and Windows 95 and the 
Windows logos are trademarks of Microsoft Corporation. All other company trademarks are trade names of each respective 

~rf~~i:~=~d1i~;~~~~1~.ea~~ff~!n5nfy"foh~~~~~gbr!~dd~r;~~t~;:;f~i'~?1~i~sd~~! ~~h1;~:~~~Jr~~~~~;sn~~~Pr~ 
AMA numbers and must be shipped in the original condition prepaid and insured. Lease prices based on 36-month tease. 
TRN·BYTE·9603 

• 3.5" modular floppy drive 
•Removable EIDE hard drive (1 .3GB max.) 
• Intelligent modular lithium-ion battery 
• SoundBlaster™16-bit stereo sound 
• Built-in stereo speakers and microphone 
• 2Type II and one Type Ill PCMCIA slots 
• S-Video and NTSC video-outputs 
•Headphone, microphone and line-in jacks 
• 2 infrared ports, one front, one back 
• Parallel, serial, VGA and 2 PS/2 ports 
• Dimensions: 11.7" x 9.4" x 2.0", Weight: 6.9 lbs.t 
• Nylon carrying case 
•Microsoft® Windows®95 and MS Plus! Companion 
•Microsoft Office Pro 95 and Bookshelf 95 CDs 
• 5-year/3-year Micron Power'" limited warranty* 

Micron Millennia TransPort P133 
•Intel 133MHz Pentium processor 
• 11 .3" active matrix color display, 800 x 600 
• 32MB EDD memory (48MB max.) 
• 1.3GB removable hard drive 
• 2nd intelligent modular lithium-ion battery 
• Motorola® Montana 28.8 fax/modem 
$5,799 Business lease: $190/month 

•Intel 133MHz Pentium processor 
• 11.3" active matrix color display, 800 x 600 
• 16MB EDD memory (48MB max.) 
• 1.3G B removable hard drive 
•2nd intelligent modular lithium-ion battery 
$4,899 Business lease: $167/month 

Micron Millennia TransPort P120 
•Intel 120MHz Pentium processor 
• 11.3" active matrix color display, 800 x 600 
• 16MB EDD memory (48MB max.) 
• 1.3GB removable hard drive 

$4,499 Business lease: $153/month 

• Intel 120MHz Pentium processor 
• 11 .3" dual scan color display, 800 x 600 
• 16MB EDD memory (48MB max.) 
• 810MB removable hard drive 
$3,999 Business lease: $136/month 

t s.9 lbs. includes 3.5" floppy and one battery. 

• MicronDock™ multimedia port replicator 
Ethernet LAN adapter, SCSl -2 port, 
S-Video and NTSC video outputs, 
built-in stereo speakers, infrared port, 
headphone, microphone, line-in jacks, 
parallel, serial, VGA and 2 PS/2 ports....... ......... .. .. ........$299 

It's Your Call 

800-250-5807 
http: I I www.mei.micron.com 

http:www.mei.micron.com


Spec it out! 

133MHz Pentium Processor 


combined with 256KB of 


pipelined burst cache and 16MB 


of EDO memory prov ide the 


screaming performance you've 


come to expect from Micron. 


Two Type II PCMCIA 


Slots or one Type llI PCM­


ClA slot accommodates a 


wide variety of communi­


cations and storage options. 


4X Modular CD-ROM 


Drive provides fast access to 


a whole new world of infor­


mation. 


Modular Bay #2: 

Lithium-ion battery 

or 

4X CD-ROM drive 

or 

2nd 1.3GB hard drive 

or 

3.5" floppy disc drive 

11.3" Active Matrix 

Display shows you the 

big picture in vivid 

800 x 600 eye-popping 

color. 

Dual Pointing Devices 
The Pick-a-Pointrn offers 

two pointing devices; 

choose either the touchpad 

or the pointing stick. 

Circle 77 on Inquiry Card. 

64-bit Graphics Accelerator 

provides blazing PC! 

graphics performance with 

VGA, S-Video, and NTSC 

video outputs. 

Dual Infrared Ports 

provide convenient 

lrDA-compliant 

wireless connection in 

front or in back. 

SoundBlaster™ 16 

Sound delivers 16-bit 

stereo sound to two 

integrated stereo 

speakers for the 

complete multimedia 

experience. 

Removable 1.3GB 

Drive gives you 

vast amounts of 

storage and allows 

you to upgrade to a 

larger hard drive in 

the future. 

Lithium-ion Battery 

Intelligent modular lithi­

um-ion batteries give you 

the power to complete the 

job. Add a second modular 

battery in bay two and 
double your productivity. 

Modular Bay #1: 

Lithium-ion battery 

or 

3.5" floppy disc drive 



APPLICATION TREND S 

Virtual Reality

Goes to Worl{ 

Virtual reality is not for games and entertainment software only. Here's how it 

will influence mainstream business and Internet applications. 

Doug Schiff, vice president 
of marketing at YR-tool de­
veloper Division (Chapel Hill, 
NC), says a key trend in VR is 
decreasing prices for high-per­
formance graphics platforms. 
"Until very recently , serious 
YR developers needed to spend 
several hundred thousand dol­
lars on a hardware platform," 
Schiff says . "But we're now 
starting to see platforms that 
can support immersive, high­
performance YR applications 
in the $ I O,OOO-to-$50 ,000 
range." PCs using Intel' s Pen­
tium Pro processor, as well as 
workstations from Hewlett­
Packard (Palo Alto, CA), Sili­
con Graphics, Inc. (S GI , 
Mountain View, CA), Sun Mi­
crosys tems (Mountain View, 
CA), and others, will continue 
to deliver increasing power at 
decreasing prices. 

Another key trend: VR de­
velopment software is getting 
eas ier to use and less expen­
sive . Software from vendors 
such as Division, Sense8 

f you think the World Wide Web is changing the way in which you do business, (Mill Val-

wait until you see how virtual reality (VR) will change mainstream comput­

ing. Thanks to new development tools and hardware, digital 

convergence, and the Internet, vendors and an­

alysts predict that VR technologies will become com­

monplace over the next two years. Tra­

CHRIS CHINNOCK 

Future VR applications
ditional arcade-style VR ente1tainment might not even require 

a mouse or a keyboard.
centers-along with military, medical , 	 Using MultiGen's 

SmartScene software,and industrial VR simulators-will 
developers and end users 

improve, while new industries and ap­ can interact with 3-D 

plications will adopt VR. 
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One example of 
how VR is 
changing 
business is at 
Ford Motor 
Co., where 
researchers 
use Division's 
dVise and dVS 
VR software to 
evaluate new 
arrangements 
for instrument 
panels. 

ley, CA), Supe rscape (Pa lo 
Alto, CA), and others let non­
programmers build 3-D worlds 
via menu selec tions. "Thi s is 
extremely important, because 
it means you no longer have to 
be a YR expert to build a 3-D 
virtual world," says Schiff. 

YR development tools are 
also immersing the developers 
themselves . New too ls slated 
fo r release in May on SGI plat­
fo rm s fro m MultiGe n (S an 
Jose, CA) let developers build, 
stretch, and color 3-D scenes 
literally by waving their hands 
around (see the photos). 

Although YR development 
tools can still be pri cey (e.g., 
Mul ti Gen's SmartScene will 
likely sell for over $ I 0,000), 
prices for othe r too lk its and 
components are droppi ng. For 
example, Apple recently elim­
in ated roya lty fees from its 
$495 QuickTime YR author­
ing too l. A turn key deve lop­
ment system from Division that 
costs $75,000 would have cost 

$250,000 two years ago . Dive 
Labs ' (Santa Cruz, CA) $ 150 
C++-based YR deve lopment 
toolkit, call ed Amber, ru ns on 
W indows 95 and NT. A ver­
sion for SGI and other work­
s tatio n pl atfo rms cos ts ju s t 
$ 199. Another Dive toolkit, vr­
Trader, lets business managers 
monitor fin anc ial data in ani­
mated 3-D scenes (see "Assets 
in W o nd e rl and ," J ul y 1995 
BYTE) . Company officials say 
they expect to release a toolkit 
for Visual Basic developers lat­
er this year. A nd Po lhemus 
(Co lchester, VT) now se ll s its 
two- input body- motion track­
ing unit for PCs at $999, down 
fro m $2200. 

Patric ia Glovsky, an eq uity 
ana lyst with Kaufma n Broth­
ers (New York, NY), says that 
dig ital media-the blending of 
graphics, an imation, and vid­
eo-will eventua ll y supp lant 
grap hi cs -o nl y YR env iron­
me nts . "Th ree-d ime ns io na l 
worlds will soon evolve from 

computer-generated , graphics­
onl y-based environments into 
ful l d igita l-med ia wo rl ds . 
These new environments will 
be quite compelli ng fo r devel­
opers and users al ike," she says. 

An especially intriguing new 
development will be the merg­
ing of YR technology with the 
Internet. For example, Virtual 
Rea li ty M arkup Lang uage 
(VRML) a ll ows des igners to 
create entire 3-D environments. 
such as a downtow n shoppi ng 
district, that users can explore 
over the Internet (for more in­
fo rmation, see " Put the Space 
in Cyberspace" on page 61). 
Mic rosoft ' s In ternet Stud io 
(aka Blackbi rd) , a Web and 
multi media toolkit, wi ll enab le 
developers to create virtual 3-D 
worl ds. Java-based develop­
ment environments wi ll all ow 
developers to bu ild applets that 
have the ab il ity to interact with 

objects within these worlds. 
ln addition to navigating 3-D 

In ternet worlds with avatars, 
co mpute r re in carn at ions of 
yourself (for more inforn1ation, 
see "Agents and Avatars," Feb­
ruary BY T E) , yo u wi ll also 
interact wi th other avatars in 
a shared v irtual environment. 
S uc h in te raction m ig ht be 
based on the DIS (D istributed 
In teract ive Sim ul ation) proto­
co l, whi ch enab les thousands 
of entities (e .g., tanks, planes. 
and peop le) to in teract in a 
huge virtual space. Another ex­
citi ng poss ibili ty is distri buted 
ga ming. 

" T hree-dimensional worlds 
on the Internet will be popular 
because it ' s a metaphor that 
everybody can relate to," Glov­
sky says . "Thi s is exactly what 
is needed to bring non-com­
puter-li terate mass markets on­
line." 

New Batteries Will Keep You Running 

N
ew battery technologies that let notebook PCs run longer 

without a recharge might make the transition from the 


laboratory to commercial products this year. However, note­

book manufacturers, wishing to avoid such problems as bat­

tery overheating, remain cautious and say they will incorpo­

rate these new technologies only after careful evaluation. 


One technology, lithium metal polymer, offers the possibil­

ity of high energy density {perhaps as much as double that 

of today's lithium ion). But lithium in its metallic fonn in a 

rechargeable battery poses safety risks: After repeated 

charging, the battery can short·circuit internally. Vendors 

are anxious to avoid the bad press and poor customer rela· 

tions related to notebooks that overheat or catch fire. 


Amore promising technology, from Ultralife Batteries 

(Newark, NY), which may ship in commercial products later 

this year, uses both a solid-state electrolyte and a lithium· 

ion chemistry. Ultralife officials say its battery has a high 

duty cycle (up to 1200 recharge cycles, compared to about 

500 for nickel metal hydride) and high energy density (com· 

parable to today's lithium ion with liquid electrolyte). The 

battery's solid-state electrolyte allows design flexibility (bat­

teries can be made in ultrathin rectangular shapes) and a 

high degree of safety (the solid electrolyte cannot leak). 


Meanwhile, AER Energy Resources (Smyrna, GA) says it will 

soon release to computer manufacturers the first prototypes 

of a new version of its zinc-air battery that can run a full-size 

notebook up to 12 hours between charges. Previous versions 

of the company's zinc-air batteries, such as the PowerPro 

for certain Toshiba notebooks, weighed 4~ pounds. But AER 

says the new version, thanks to a second air electrode that 

doubles the surface area for the battery's chemical reaction, 

will weigh only 1.8 pounds. Commercial products based on 

the new prototype might ship sometime in 1997, the com· 

pany says. -Dave Andrews 


MARC H 1996 BYTE 27 



INTERN E T DEVELOP MEN T 

Multimedia Tools Animate the Web 


COLOR PRINTING 

Simple Color Matching for Everybody 

P urchasers of low-cost color ink-jet printers are learning 

something that graphics profess ionals have known fo r 
years: What you see on the computer screen isn' t always 
what you get fro m the printer. To make color matching 
more accessible to small-business and home users, ven­
dors are prepari ng solutions that make color matchi ng 
easier and more affordable. 

Today's latest entry-level color matching eliminates 
expensive hardware standards that require you to period­
ically attach devices called colorimeters to your monitors. 
These new software solutions use existing systems, such as Ko­
dak' s Precision Color Matching or Apple' s ColorSync, to repro ­
duce consistent colors on monitors and printers. Self-calibrating 
monitors, such as Apple's Apple Vision 1710, which includes 
the DigitalColor internal calibration scheme, can also continual­
ly compare themselves to fac tory settings and adjust themselves 
as needed. 

One low-cost solution is Sonnetech' s Colorific, a software­
based color-matching program that calibrates and adjusts moni­
tor color balance and compensates for ambient light factors. 
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Many monitor manufacturers now bundle thi s software. "Col­
orific lets users match colors between the monitor and the print­

er without bulky devices or extensive training," says Chris 
Ota, general manager of Nanao, which now includes Col­
orific with its products. "It's a simple, one-time-only 
process." 

The ultimate goal is invisible, automatic color match­
ing. "We anticipate that an increase in bidirectional com­

munication will make calibration easier and more auto­
matic," says Tom Paterniti , seni or marketing manager at 

Mitsubishi. "We foresee device-independent color, so regard­
less of the system or hardware, colors created in a certain program 
will travel among different systems without change." 

Customers who shop on the Internet will especially benefi t. 
" [Technology will] someday enable your Internet browser to 
adj ust your color on-screen to compensate for the color biases in 
your moni tor," says Bill Hilliard, managing partner at Sonnetech. 
"Color management can provide the Internet with 'What you 
see is what you buy.' This should help catalog sellers face few­
er returns due to wrong colors." -Wayne Kawamoto 

V endors of multimedi a 
development toolkits are 

preparing a variety of tools that 
can make yo ur W orld Wide 
Web site come ali ve with mu­

~ Nehc:ope - (CNN Int e r active -Shockc1I Hom~ Page) 

Toda)f'•Oale: \lled,Jan10, 1996 

Research subjects glad to be treated like rats 
LOS ANGELES (CNH) - SN.ny Jo1M1 Jw hun~ 
tometJ:Ui.cwana! •"'7 C'Olll'lit or-•1 fo r the pul thrff 

fllOnl~ . Shtpt1htndfwUUwdwi!l1tlbt1, win1,W 

tJ.ct~Midnc.""1,W. ttimili. 


$1- ,..,,., tkd &t lint tM ,Un fH1' lib fin pricb, th.ta pl• 

mon int•-·Tm11 1M c6llt for•lult, Mid tbt p.in.tto pt . &t 

U. p.&in U P•yiirc olTmon.t<Uilr for JoMJ, • ho will pl $200 s 7 cA 10 
fo rthl1Nd.y. 
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Web sites are becoming much more interactive, thanks to new development tools. 

With Macromedia's new ShockWave player, Web developers can use the Director 

multimedia authoring package to create virtual magazines in which headlines, 

photos, and text move across your computer screen. 


,.L...,......___...... 

search Welcome Page Help 

[ .....-llfi. NEWS ,.....WORLD NEWS 
r ::...aus1NU1 ~.,...SPORTS 

1-.....nowa1z ! .....-PBLITICS 
f ,......WfATHER .....-HCHNOLOGY 

r...­..._FOOD & HEALTH .....-s·mE 

sic , animat io n, and video. 
Whil e such co mpani es as 
Symantec are releasing new de­
velopment kits based on the 
Java programming language 

iatr:'H:J 

(see "Code Talk" on page 38), 
others offer altern ati ves that 
don't require you to learn Java, 
which loosely resembles C. 

Mac romedi a's (San Fran­
c isco, CA) new ShockWave 
for Director allows multime­
di a mo vi es c reated with its 
Directo r authorin g package 
to play over the Web. Shock­
Wave wi.11 be supported by sev­
eral Web browsers, including 
Netscape and Internet Explor­
er, and it supports on-the-fl y 
compress ion. Macromedia ' s 
Shoc kWave fo r FreeHand , 
which will provide the capa­
bility to di splay nati ve Free­
Hand vector-graphics fi les wi th 
extreme close-up and zoom­
out capabiliti es within Web 
pages displ ayed in Netscape 
Navigator 2.0, is slated to ship 
thi s quarter. 

Microsoft says it will release 
a new beta version of its Inter­
net Studio Web publfahing sys­
tem in March, with plans to re­
lease the product commercially 

sometime thi s year. With In­
ternet Studio, Web developers 
can create multimedia pages 
without programming. Mean­
whil e, IBM , Microsoft, and 
others have proposed various 
extensions that i.mprove upon 
the Virtu al Reality Markup 
Language (VRML) standard 's 
support for 3-D animation and 
interacti vity . 

Addin g interactivity is a 
good way to advert ise on a 
Web page without insulting 
your readers. "Interactivity pro­
vides a way fo r end users to 
e nj oy an adverti sement and 
not be offended by it," says 
Heather Rose, senior product 
manage r fo r network tech­
nologies at Macromedia. " The 
Web today is very similar to 
print, and your browser today is 
more li.ke a world-wide library 
ca rd . These new too ls g ive 
more of a TV fee l to the Web, 
but without turning end users 
into total couch potatoes." 

-D.A. 



The 3Com lmpac1 ISDN 

Digital Modem de/i\lers 128 K/Jps 

j(Jr high· ,\pecd /111er11e1 access . 


Choosing the ri ght company to 

supply your hard ware connection 

to the hi gh-speed world of ISON 

can really m ake a difference in 

your lifestyle . Which is why you 

shou ld choose the company that 

has connec ted nearl y 25 milli on 

users to networks. 3Com '.1' 

At 3Co m , we ' ve used o ur 

ex tensive network ing ex perti se 

to develop a full line of modems 

and adapte rs to m eet all yo ur 

ISON needs. In fact , o ur 3Com 

Impact digital modem s are th e 

first to deliver Multilink PPP at 

the speed of 128 Kbps , making 

th e m a t least four tim es faster 

th an even the quickest ana log 

modems. The 3Com Impact"' ISA 

adapters have a lso combined 

this same technology along with 

Th e 3Com !111pac1 ISDN 

/SA Adapter provides LAN l' 11111/a1io11. 


idea/ ./(Jr telecommuring. 


hi gh-performance LAN features 

to optimize remote LAN access. 

Plus, a ll of o ur p rod ucts are 

easy -t o -u se a nd in sta ll a nd 

are s ta nd ards-based , in surin g 

compatibi lity . 

So whe n it comes to ISON, 

ca ll the expert and relax. We'll 

send yo u a free CD or diskette* 

that demonstrates the benefits 

of using lSDN versus ana log . 

Just give u s a call today at 

1-800-NET-3Com. Or vis it our 

web site at http://www.3com.com 

to learn abo ut o ur networking 

so luti o ns . 

® 

NETWORKS THAT GO THE DISTANCE 

© 1995 JCom Corp. 3Com. Impact and Networks That Go The Distance arc trademarks or 3Com Corp . *Available while supplies Inst. 

Circle 74 on Inquiry Card. 

http:http://www.3com.com


PC VOICE DICT ATI ON 

I'll Talk to You Soon 

B y the year 2000, the mouse and the 

keyboard might be obsolete for text 
input. The steady increase in affordable 
desktop-computing power, combined with 
improved speech-recognition software, 
could bring unconstrained continuous 
voice-dictation systems to PCs within two 
or three years, vendors and analysts say. 
Meanwhile, sales of current voice-dicta­
tion products continue to increase as prod­
ucts improve and prices drop. 

"Unit sales of shrink-wrapped dictation 
systems are doubli11g or tripling each year," 
says William Meisel, editor and publisher 
of Speech Recognition Update, a newslet­
ter published in Encino, California. The 
consulting firm Venture Development (Na­
tick, MA) says that in 1995, 44,000 dic­
tation systems were sold . Over a million 
units will be sold in 1998, the consultancy 
predicts. 

Vendors continue to improve their prod­
ucts by maki ng them more accurate, fas ter, 
and easier to use. They're also deli vering 

ti ghter integration with key office appli­
cations (see the text box "Battle of the Dic­
tation APis" for more information) . But 
commercial dictation programs still can' t 
handle unconstrained-d ictionary, contin­
uous speech, which is the natural manner 
of talking that we use in conversations. 
"That's the holy grai l," says Neal Bern­
stein, North America marketing manager 
for IBM Voice Recognition. Today's voice­
dictation products require you to speak 
discretely, by speaking carefu lly and paus­
ing between words. 

Some analysts say that today's discrete­
speech English dictation products are suf­
ficiently fas t to improve productivity. And 
dictation can provide tremendous benefits 
to users whose language requires a labori­
ous effort to input characters. Apple says 
that users of its Chinese Dictation Kit for 
the Power Mac can input text approxi­
mately five times fas ter than they can us­
ing the most popul ar Chinese keyboard­
input methods. But discrete speech requires 

BATTLE OF THE DICTATION APIS 

ne way in which speech-recognition vendors0 hope to increase their penetration into the 

market is through speech APls. "The true value of 
speech technology is realized when it 's integrated 
with applications," says IBM's Neal Bernstein. 

At present,two standards are competing. One is M~ 
crosoft's Speech API (SAPI ); the other is Speech 
Recognition API (SRAPI), spearheaded by Novell. 

SRAPI will get its rollout with the release of Word­
Perfect 7 .0 and Perfect Office 7 .0, both of which will 
be SRAPI enabled. Leading voice-recognition system 
vendors, such as Dragon Systems (Newton, MA), 
IBM (Boca Raton, FL), and Kurzweil Applied Intelli­
gence (Waltham, MA), worked on SRAPI. 

SAPI , which went out to developers late in 1995, 
currentlyaddresses command and control (but not yet 
dictation) in its high-level API. Company officials say 
they are not yet convinced of the dictation market's 
potential. -R.D. 

practice and might even contribute to voice 
strain, so efforts continue on the improve­
ment of continuous-speech products. 

Vendors are already preparing com­
mercial continuous-speech programs with 
specific speech dictionaries for the medical 
and legal fields. Philips Dictation Systems 
(San Francisco, CA) says that it will re­
lease its SpeechMagic system for Win­
dows 3. 1 in March at a price to be deter­
mined (officials say it will probably sell 
for at least $1000). However, deli vering 

a continuous-speech dicta­
ti on product for everyday 
language is a greater chal­
lenge, due in part to the 
higher degree of vari abil­
ity of words that occur in 
casual conversati on. 

Estimates vary as to when 
an unconstrained continu­
ous-speech dictation prod­
uct will arrive. "We believe 
that it will be there in two 
to three years," says IBM's 
Bernstein. Others say such a 
time frame is optimistic, but 
not by much. 

Prices for dictation prod­
ucts ra nge from $700 to 
$1000 or more for systems 
with a full-size vocabulary, 
but Dragon Systems also 
sells an entry-level version 
with a 10,000-word dictio­
nary for $395. Venture De­
velopment predicts that by 
1998 dictation systems will 
cost less than $ I 00, which 
the consultancy believes is 
"a critical price point nec­
essary for mass-market ac­
ceptance." -Rob Dieterich 
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Come to the 1996 IBM International 1echnica l ~ 
TECHNICAL Interchange, April 22-26 in Nashvi lle, TN. 

INTERCHANGE There's a lot to experience: Insights into lBM's 
~ latest software sti-ategies. Over 300 unique elective 
sessions, including App Development, Network-Centric and 
Client/Server Computing. Tips and techniques fo r building 
a competitive advantage. More than 200 exhibi tors. Free 
Developer Connection software. And, of course, some nifty 

The IBM home page is locatedat http://NW'n.ibm.com. IBM,AS/400. AIX,OS/2 and S/390 are registered trademarksand Solu!ions !or 
asmall plane!isatrademarkorInternational Business Machines Corporation. © 1995 IBM Corp. All1ights reserved. 

T-shirts. For enrollment information and program brochure, 
call ] 800 872-7109 (U.S. & Canada) or 1 617 893-2056 
(Outside N. America). Or visit our Web site at http://www. 
austi n.ibm .com/developer/conferences/ti_96 for deta iIs. 
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Solutions for a small planet" 
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New Back-UPS Pro™ PnP 

itself the first time you use 

Experts agree: Windows 95 and Windows NT 
Workstation demand APC protection 


If you're using a computer, 
few things are more 
certain than power 
problems. If you haven't

• yet had a blackout, lost a 
hard drive, or toasted a modem, you 
will. It's almost a statistical certa inty. 

No surprise that PCWeek showed 
power problems such as blackouts, 
brownouts, and surges accounted for 
almost as much data loss as all other 
factors combined, or that a 
leading accounting firm 
attributed the largest single 
cause of computer downtime 
to-you guessed it-bad power. 

MULTl-TASKING MULTIPLIES 

YOUR RISK OF "THE BIG ONE" 

LIFETIME 

EQUIPMENT 

PROTECTION 


~) 
Fll..ISlOllGlll'OOOWlllllSPIOOOO, I 
ftQ PIOPllU CO!UlffiO l t(IMJfT Ii 
(lit DWQD IT AM 11.Sl.W.l, l!KlllNIKi 
SUl&WIUTOtnrfllllG,IX'flll.ILPAll 
ot ""rwI ooa noooo Alli uno nuoo 
CfCOIJlOlD(Qll'tD'l~IIUl'IKll 

Drul.l.'lilDllllMIOIWOllf).

Multi-tasking operating 
systems like Windows 95 and Windows 
NT Workstation let you open and 
manipulate multiple fi les and applications 
at the same time. That's why, unfortu ­
nately, as PC Magazine says "When 
Windows 95 does crash, it's a horrible 
mess... " 

Moreover, if you are "wired" to the 
Internet, an on-line service, or dialing into 
the office, you'll discover that phone lines 
are common paths for surges taking the 
express route direct to your motherboard. 

Copyrighl l ~S . Af'C. TrJdcmarks 31( 1hc propmy of 1hcir owrw:rs. 

In short, if you still don't have proper 
protection (that $5 surge strip doesn't 
count) it's time to protect yourself before 
you kick yourself. Experts agree: If you 
choose not to decide on proper protection 
now, the next time you see this ad may be 
too late. 

ROI IN THE BLINK OF AN EYE 

More than 4,000,000 smart com­

puter users protect aga inst the inevitable 


power protection many times over. 

BAcK-UPS PRo PNP UPSs FEATURE: 
• Instantaneous battery backup 

protects your data aga inst a total loss 
of power. 

• Automatic Voltage Regulation 
(AVR) provides the edge you need for 
full protection against extended 
brownouts or overvoltages without 
draining the battery. 

MORE THAN 4,000,000 SATISFIED 

USERS SAY "PROTECT ME! WITH APC" 


Cl.OCK\VISE: " /"111 an electrical engineer. and 
11ndcrs ta11d what's needed to protect a l'entium-class 
machine. I rcco111me11d t/Jese tu everyone I know, ·· 
says Jim IV11t111ick. ,; I especially like tlu: Back-UPS 
Pro because it co111pe11satcs for voltage irregularity 
wit lw111 kicking over to ballery. " 

" \Ve 've had great experience wit/J 1\ J)C," says 
Gordon Zellers . "T/Je Back-Ul'S I'm /Jas great 
fet1 J11rcs: it tells you if the baltcry is getting low, and 
they're user-repla ceable with no hassle. l\ s a small 
business, our computers and phones are vital to us. 
So is i\PC protection ... ~ 

"'J\s a Fort1111e 500 com/Hmy. we'11c used APC for at 
least 6 years," says Mall Lazt1r of Phelps- Dodge 
subsidiary Col11111bin11 Chemicals Co. "The new 
Hack -UPS Pru l111P is easier to use than ever and is 
uow our preferred Uf>S for our corpomlc P C's . ~ 

with the affordable: award­
winning power protection from 
APC, including the UPS that's 
winning praise the world over: 
the Plug n Play Back-UPS Pro. 
Ask them and they' ll tell you: 
One prevented problem is all 
it takes to pay for proper 

• CellGuard'" intelligent battery 
management dramatically extends 
battery life with fast recharge and deep 
discharge protection. Battery diagnostics 

FREE software! 

C.'urre11 tly s1t/JIJorts \Windows, \':(l i11dows 95, 
\Vi11du111s NT, Wli11dows for \Vorkgron /1 s a11d OS/2. 

warn you before problems occur and 
batteries are quickly and safely user­
replaceable without needing to shut your 
system down. (Batteries last 3-6 years 
under normal use). 

• $25,000 lifetime repair/replace 
guarantee against surge damage to your 
equipment (see details). 

• Bui lt-in phone line/lOBase-T 
network cable surge 

11
.... 

protection for a \:;JI 

bulletproof response 
to anything Mother Nature or Murphy's 
Law sends in your direction. 

So don't wait for the school of high 
shocks to teach you an expensive lesson. 
Ask for APC today. 

11 



pays for 
it 

" ... TO TAKE ADVANTAGE OF 


W1NDows 9S's SYSTEM AGENT 


AND DRIVESPACE 


ULTRACOMPRESSION--GRACEFUL 


SHUTDOWN IN THE EVENT OF AN 


EXTENDED POWER OUTAGE HAS 


BECOME INCREASINGLY 


IMPORTANT. APC's PLUG AND 


PLAY BACK-UPS PRO 280... IS 


ONE SLICK PACKAGE." 


PC COMPUTING 


"DON'T TAKE CHANCES. GET THE 

ULTIMATE PROTECTION••• FROM 

APC." PCWORLD 

Designed for "ENSURE RELIABLE 

PERFORMANCE BY 


CHOOSING A 


UPS LICENSED TO 


BEAR THE 


DESIGNED FOR 


WINDOWS 95 


LOGO••• " 

MICROSOFT 

"****...SHOULD BE 

STANDARD EQUIPMENT ON EVERY 

DESKTOP ••• EFFECTIVE, 

AFFORDABLE, DESIGNED TO LAST." 

PC COMPUTING 

"PAIR YOUR PC UP WITH THE 

RIGHT UPS, AND PNP WILL 

SAFEGUARD IT AGAINST SHORT OR 

LONG TERM POWER PROBLEMS." 

WINDOWS MAGAZIN E 

"APC's BACK-UPS PRO SAVED 


THE DAY JUST AS EXPECTED.,, 


WINDOWS SOURCES 

"99 OUT OF I00" 

COMPUTER GAMING WORLD 

iW
WlNDOWS 
~tAGAZINE 


~OQ(IQT l 

C!lO'ce 

6 ' 

© 

5 0 

•~ 

A l' C /1md11 cts /Jave iuo11 I/l ore awards /or 
ex a llc11 ce t/; 11 11 all other brands co 111l;i11cd. Call 

CHOOSING THE RIGHT /ri r r7 Free del/l o Disk and 60-page ca talog. m l' isit 
APC PROTECTION our 1'01ucrl'agc at /Jt tp:!lwiu11'.a11cc.co111 

For advanced PC protection 
including automatic voltage­
regulation, Cel!Guard banery 

Back-UPS PRO Back-UPS management and phone line/ 
ADVANCED PC P ROTECTION: B ASIC PC P ROTECTION:

I OBase-T protection, choose the 
FoR PENTIUM, 486, WIN 95, AND FOR 286, 386, ENTERTAINMENT, AND 

Back-UPS Pro. For longer Bus1NEss APPL/CAnoNs EDUCATION 
runtime choose a higher VA 	 lttjftWiilj,jj!..ljlVolt-Am Ratm List Pnce Runtime"' ! WWW
rating. For basic PC 	 AMERICAN POWER CONVERSION 

280PNP (Includes software) $199 6 min 200 (software not included) $ 11 9 
protection choose from the 

420PNP (Includes software) $ll9 8 min 280 (software not included) $139 7 min 
Back-UPS" fami ly (software not 800-800-4APC650PNP (Includes software) $419 17min 400 (software not included) $199 13 min 
included). For file-server 

1000 (software not included) $589 35 min 450 (software not inclu ded) $254 24 min 	 Dept. A2
protection, ask for our Smart­

1400 {software not included) $759 74 min 600 (software not included) $359 31 min 
UPS" line (not shown) . For 	 fax: 401-788-2797 I PowerFax'" 800-347-FAXX 

900 (software not inclu ded) $529 47 min 
hardware-only surge 	 CompuServe: GO APC SUPPORT

• Runtime shown is for typi cal Pentium desktop system 1250 (software not included) $689 75 min 
protection. ask for APC"s 	 and may vary with your actual load. Note: Back·UPS Internet: APCC@apcc.com 

200 not recommended for Pentium systems 
SurgeArrest" line (not shown). 	 PowerPage'" : http://www.apcc.com 

132 Fairgrounds Rd., W. Kingston RI 02892 USA 

Circle 76 on Inquiry Card. 

http:http://www.apcc.com
mailto:APCC@apcc.com


INTERNET COMMERCE 

On-Line Shoppers: "Just Looking, Thanks" 

S ecurity concerns, clunky 

intetfaces, and other fac­
tors continue to stymie Internet 
commerce. The result: On-line 
users see the Web primarily as 
a channel for information gath­
ering rather than for actually 
buying products. 

According to an ongoing 
survey of over 23,000 Internet 
users done by Georgi a Tech 
and the University of Michi­
gan, one major obstacle to on­
line purchases is security. As 
people learn more about the In­
ternet, they grow less inclined 
to trust it with their financial 
transactions. 

The survey , called the Her­
mes Project, found that people 
are less likely now than they 
were just six month s ago to 
post credit-card information 

Information Gatherers vs. Product Purchasers 

Music 

Movies/video 

Hardware 
(greater than $50) 

Software 
(greotor than $50) 

Vacations 

• sought information only 
• Bought 

0 10 20 30 40 50 60 70 80 

on-line. The reason most often 
cited is security concerns: 60 
percent of those surveyed agreed 
somewhat or strongly that se­
curity concerns are a primary 
reason for not buying. 

This doesn' t mean business­
es aren' t selling products over 

10 REASONS WHY YOU NEED AWINDOWS 95 UNINSTALLER 

Although Windows 95 applications must have a deinstall routine 
to qualify for Microsoft's Windows 95 logo, companies such as 
MicroHelp (Marietta, GA, (7701 516-08991, Quarterdeck (Marina 
del Rey, CA, (310) 309-3700), and others have released their own 
Windows 95 uninstallers. Here's why: 

1 Users have 16-bit and 32-bit ap­
plications and need uninstallers 

to manage and remove 16-bit appli­
cations. 

2 The deinstall routines in Win­
dows 95 applications don't usu­

ally remove data files. Third-party de­
installation programs do. 

3 Third-party software utilities re­
move noncompliant Windows 95 

programs. 

Uninstallers that automatically4 make a compressed backup 
copy of deleted files allow easy file 
restoration if you change your mind. 

S Mobile users need to move ap­
plications and data files from 

desktop PCs to notebooks and home 
PCs. Some third-party programs offer 
transport features that make this pro­
cess fast and easy. 

& Windows 95 applications share 
files, but program-deinstall rou­

tines usuallyhave minimal knowledge 

of other applications. Third-party pro­
grams perform a system scan the first 
time they run, which helps ensure that 
they know about all the applications 
and shared files on the system, in­
cluding those installed before the de­
installation software. 

7 Third-party programs that rou­
tinely scan a system can dein­

stall directories, temporary files , and 
registration entries created by a Win­
dows 95 application after its installa­
tion. 

& Third-party utilities provide 
cleanup tools that eliminate un­

necessary files on precious hard disk 
space. 

9 Archive tools compress infre­
quently used programs, thus sav­

ing hard disk space. 

10Before upgrading to Win­
dows 95, users need to 

free up some hard disk space. It's eas­
ier to clean up a hard disk with an unin­
stal ler. 
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the Web, however. Robert Ol­
son, president of Virtual Vine­
yards (Los Altos , CA; http:// 
www.virtualvin.com) , says 
"the bulk of our orders come 
over the Web." 

But the Hermes Project in­
dicates that far more Net surf­
ers use the Web for informa­
ti on gathering (see the chart). 
"Security is always an impor­
tant con sideration , whether 
you ' re buying from a mini ­
mart on Main Street [or on] the 
Internet," Olson says. "An elec­
troni c-pay ment sys tem will 
make it more difficult for bad 
retail ers to steal from users by 
makjng all transactions more 
traceable." The Hermes Proj­
ect report indicates that a major 
marketing push by a national­
ly known bank or credit-card 
company is required to push 
network commerce into the 
mainstream. 

Experts contend that virtual 
businesses need to pay atten­
tion to other factors as well. 
Officials at Intuit (Menlo Park, 
CA), which offers (or will of­
fer) electronic bill-payment ser­
vices through on-line services, 
banks, and the Internet, say the 
fees that banks charge users 
for electronic-payment services 
are a bigger fac tor in stifling 
on-line banking than security 
concerns. They add that once 
the fees come down, the num­
ber of users paying bills elec­

t:ronically will start to increase. 
Others say that the interface 

design of Web sites is a much 
greater inhibitor to Internet 
commerce than security. Un­
like paper catalogs, which all 
look approximately the same, 
the interfaces that users en­
counter when purchasing prod­
ucts electronically vary widely, 
Virtual Vineyards ' Olson says. 
"Web marketers need to settle 
on a common format," he adds. 
And some companies' Web in­
tetfaces for buying products are 
downright clunky. 

"The problem with the Web 
is that it' s not always a very ef­
ficient shopping experience," 
says Andrew Singleton, pres­
ident of Money.Com (Cam­
bridge, MA), a provider of fi­
nancial -information services 
on the Internet. He says that a 
colleague recently compared 
how long it took to buy a prod­
uct over one company's Web 
site compared to using the tele­
phone to buy the same prod­
uct. "It took I0 minutes to poke 
through the Internet catalog and 
order the product, but it took 
only 212 minutes to do it over 
the telephone," says Singleton. 
"Most people aren't concerned 
about security; they are con­
cerned about convenience." 

Still, vendors bel ieve it 's 
only a matter of time before 
attitudes about electronic com­
merce change. "Once secure 
transactions become more 
prominent, the Web will be for 
people of this century what the 
Sears Roebuck catalog was for 
consumers in the last century," 
says Robett Marczak, president 
of Marczak Business Services 
(Sharon Springs, NY, (800) 
573-8721 ; http://www.reu.com), 
an Internet marketer. Marczak 
says that people laughed at 
the Home Shopping Network 
when it first came out, but it ' s 
now a proven money-winner. 

-Steven J. Vaughan-Nichols 
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INSIDE 
YISUHL [++ ead 
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Inside Visu al C++• , Third Edition 
1-55615-891-2 $45 .00 U.S. 

Hardcore Visual Basie"' 
1-55615-667­7 $39.95 U.S. 

Object Programm ing 
with Visual Basic® 4 
1-55615-899­8 
$39 .95 U.S. 

---­
Take advantage of the faster, better, and 

cheaper way to develop applications for 

Windows· 95-with these Microsoft Press· 

books. Get the straight story from the foremost 

Visual C++• authority. Put OLE in you r bag of 

tricks , and OLE Automation , and OLE custom 

controls. Unleash the powerful tools in Visual 

Basic". Use it to automate objects in Office 
Microsoft" Jet Database Engine 
Programmer's Guide 
1-55615-877-7 $39.95 U.S. OLE Automation 

Progammer's Reference 
' CrullrC~.::...~ 

OLE Automation 
Programme r's Reference 
1-55615-851-3 $24.95 U.S . 

95. Fire up the Microsoft' Jet database engine. 

Do it all. Set your sights high , and help things 

along with Microsoft Press books from your 

favorite bookstore or software store-the 

smartest way to get where you want to go. 

OLE Control s Inside Out 
1-55615-824-6 $39.95 U.S. 

Microsoft® Press 

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

http:http://www.microsoft.com


MOBILE COMPUTING 

Get Smart-Wear a PC 

I n the o ld TV series Get Smart , 

good guy Max well Smart occa­
sionally communicated using 
his shoe phone. Now some 
researchers at the Massachu­
setts Institute of Technology 
in Cambridge, Massachusetts, 
and elsewhere have gone one 
better. Envi s ion a PC that 
goes far beyond Agent Smart's 
wearable te lephone-a PC that ac­
tually fits into the heel of a shoe and 
is powered by electricity captured 
from the mechanical energy of walk­
ing. This and other advancements 

Serial port----1 
come from research in miniaturi za­
ti on and wireless communications Parallel port/ 
revolving around the so-called wear­
able computer. 

486CPUIn its current configuration, a typ­
ical wearable computer consists of a 
small PC and a battery pack, usual­
ly worn on a belt, and a head-mount­
ed display consisting of a 0.7-inch-diagonal active-matrix LCD. 

Companies such as Computer Products and Services, Inc. (CPSI, 

Fairfax , VA), and InterVision Systems (Raleigh, NC) sell com­

mercial versions of wearabl e computers. 


CPSI' s wearable unit, called the Mobile Assistant, consists of 
a belt-worn 486 unit with a 340-MB internal hard di sk, a lith ­
ium-ion battery pack, and a head-mounted 0.7-inch VGA di s­
play that' s manufactured by Kopin Systems using the Smart 
Slide techno logy (see News & Views, April 1994 BYTE). Thi s 
system costs at least $ 10,000, depending on options, which include 
a vo ice-ac tivated Windows interface and a variety of wireless 
options, such as a global-positioning system and a cellular modem. 
These systems are used primarily in industrial and fi eld appli ­
cations for storing documentation, entering inventory data, and 
similar applications. 

Due to the high cost and the currently awkward nature of these 
commercial systems-the head-mounted di spl ay is obtrusive, 
to say the least, and the belt-mounted system weighs 3.3 pound s 
or more-the wearable-computer market remains a small , niche 
market. But as microprocessors , battery packs, and mini ature 
hard drives continue to improve in power and capacity, the design 
of wearable computers will probably change. 

Thad Starner and Steve Mann of MIT Media Labs are working 
on far more sophisticated systems than the cu1Tent belt-mounted 
486 PCs. For example, the shoe PC described above could con­
nect to a one-handed wireless keyboard that fits into your pants 
or coat pocket. The display cou ld be contained in eyeglass frames, 
with laser optics located in the earpiece and projected onto a 
small lens. Because CD-ROM is not very re li able in a wearable­
PC scenario (too much bouncing), a wireless connection to fi les 
on the Internet is the preferred solution for data storage. 
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As video cameras get smaller (certainly 
smaDer than the one pictured), 

YoU'D be able to 
effortlessly capture 
a variety of images. 

_ ~~ The possibilities 
._J ~ are endless. 

Lithium-ion 
rechargeable 
battery 

Type I/iii PCMCiA port 

"The goal," says Starner, " is to have the co mputer di sappear 
in to your clothes so that no one knows you have it." Starner be­
li eves thi s type of system is onl y a few years away . And talk 
about handshake protoco ls: One of Starner's more bi zarre ideas 
is to use human skin as the transport medium for an Ethernet 
network. Starner c laims that in a test o f this concept, one per­
son transmitted the contents of hi s business card to another per­
son's wearab le computer by means of a handshake. 

Starner and Mann are also working on applications that go far 
beyond taking inventory and consulting user's manual s. "The 
rea l strength of wearab le co mputing is not in controlling un­
skilled labor remotely ," says Mann. " It 's better used as cloth­
ing, owned and operated by indi viduals, rather than as uniforms, 
which are turned in at the encl o f the clay." Mann sees wearable 
computers as assistants for the visually impaired or for people with 
memory disabilities. Starner and Mann are developing software 
that helps people keep track o f and remember items that they 
have previously entered into their wearable computers. To learn 
more about wearable-computing research at MIT Media Labs, 
visit its World Wide Web site (http://www. media.mit.edu). 

Wearable computers could change our li ves in a wide varie ty 
of areas, ranging from business to recreational. Imagine one day 
when, instead of buying a postcard and sending it during your va­
cation, you transmit over the Internet an electronic postcard tal<­
en by your wearable video camera. An application for crime en­
forcement could le t police match a live video image of a suspect 
with a record from a database of convicted criminals. Or, instead 
of relying on fi ltered news from major broadcast networks, users 
could access video feeds on the Internet to get another view­
point. Perhaps one day Salvation Army col lection boxes will even 
have a bin for obsolete wearable computers. -Nick Baran 

http:http://www.media.mit.edu


CorelDRAw·· 6 SWEEPS 

COMDEX GRAPHICS AWARDS! 


innovation, 
generous software 
bundling and 
aggressive pricing." 

\Vindotus Magazine 
Sep tember 1995 

"Corel continues to lead the pack 
with native Windows '" 95 
applications and will usher in the age 
of the graphics suite ... Corel has 
made significant Windows 95-related 
feature enhancem ents and additions 
to CorelDRA W 6, including beuer 
inteiface consistency, across all the 
applications included in 
CorelDRA W 6, faster output and 

"CorelDRA W satisfies the productivity hung1y .. . 
While Dra w continues lo be the m ost feature-rich 
and flexible illustration program for Windows (or 
p erhaps for any platform), as well as the best value, 
it's good lo see Corel delivering a more productive 

This advenisement has beenredraw, and multithreading." and accurate tool to their professional users." 
designed exclusively with Core!DRAW b. 

PC Magazine \Vimlows Sources 
September 1995 August 1995 

•USS plus applicable tMes. Prices subject to ch ange. 

Circle 75 on Inquiry Card. 
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Enter lheCorel S 3.000.000 WOllcl~ Coott~l 

1:'1dwft1(SePltf!'bel''95tGJitf'96)~:":~;mn•d ror 
Toreeerve1 llJ.!Gtopyollfltrule5lfld1nt11trylotm~ c~ 
1·613·728-0826ext. 3080,Documtnl 11\25.:::::I IOleiM! l mtsS1Qtple1se~. l -61 3-728-0426t<1.81609.

:::::I Corel Corporal t: Lin nsing Proi,:rnm 
. .. ,..,. .. jll e http://www.corel.com 

Call nowlorfaxed llleraturel 
~

Mlcrosott. Windows and the\'fmdows logo are either 

1egis1eredtrademarksortrac!emar1<s o!Micro sott ln 


Mic rosoft• s~:~",~~:~s~;~~~~~~~~~~~:d 1-613-728·0826 ext. 3080in!or mation.pteasecalll-613-728· 0826Windows·95 the Unlte cl Statesand/orother countries. Document# 1082ext. 30BO andask lorDocumen!# 11 42. 
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WINDOWS 95 SUITES 

Users Lilie SmartSuite's 

Team Computing 
A Ithough Microsoft's 32-bit version of Office was the first 

integrated business suite to ship for Windows 95, Lotus's 
SmartSuite 96, which is now available, leapfrogs the competition 
with impressive team-computing capabilities . BYTE interviewed 
seven beta testers of Lotus's new su ite to find out what their fa­
vorite features were. We also learned what users would like to see 
in future versions of SmartSuite. 

In general, users liked the suite's workgroup-col laboration 
features . They were also looking forward to using the new BA­
SIC-like Lotus Script programming language, but most hadn't 
fully evaluated that yet. Users were disappointed in the lack of 
full 32-bit versions of 1-2-3 and Organizer. What follows is a 
detai led li st of what they liked. 

1 Team-review capa­

! 

lar:19e allows ¥OU to give 
bi lities. Users li ke ~ a presentation to other 

team-computing features users over a network. It 
that allowyou to share doc­ also allows you to save a 
uments and gather com­ p~esentation as a self-run­
ments in an automated ning presentation, send it 
process. For example, in over E-mail , and then let 
Word Pro, you can assign the audience members re­
editing rights for specific view it at their leisure. 

people, as wel l as markup 

options for each reviewer. 
When you get back all the different 
edits and consolidate them into one 
file, you can quickly see who made 
which edit. 

2 Tight integration of 1-2-3 with 
Lotus Notes. Most of the Smart­

Suite beta testers use Notes, includ­
ing some users who were evaluating 
the beta version of Notes 4.0 , which 
was slated to ship in January. Users 
mentioned they like other applica­
tions ' (e .g., the Approach database) 
t ight links to Notes, but 1-2-3 was 
mentioned the most. For example, 
one company that raises investment 
funds uses 1-2-3 as a front end to a 
Notes database. Data is first entered 
in 1-2-3, where employees can do in­
stant what-if analys is and then route 
the data throughout the company in 
Notes. 

3 Tight integration of Approach 
with Lotus Notes. This integra­

tion enables Approach users to gen­
erate mailing labels and reports that 
are based on Notes data, among oth­
er things. 

Remote presentations using4 Team Show in Freelance. Many 
users commented that it' s getting 
harder to gather many people at one 
time for a group presentation. Free-

as BYTE MARCH 19 96 

S Tight integration 
with E-mail. You can 

access E-mail menus for engines such 
as cc:Mail or Notes Mail from with in a 
SmartSuite application. You can route 
a message through a sequence of 
people using Team Mai l, which pro­
vides a mechanism for basic work­
flow applications without requiring 
Notes. 

& Tight integration among Smart­
Suite applications. For exam­

ple, if you want to create a mailing 
label in 1-2-3, you are automatically 
brought into Approach. 

7 Support for the Internet. Users 
liked the ability to open up a 

document in Word Pro over the Inter­
net, as well as Freelance's abi lity to 
allow you to convert a presentation 
into Hypertext Markup Language 
(HTML) format for display on the World 
Wide Web. 

& Support for Notes F/X 2.0. 
Notes Field Exchange lets you 

send information from applications 
into Notes and vice versa. Notes F/X 
2.0 allows users to access Notes ac­
tion menus from within SmartSuite 
app lications , providing a more seam­
less integration with Notes than pre­
vious versions of Notes F /X. 

-D.A. 

i:i~~~~-~- an organ implant, 

Users who've found other Java development 
environments a little too Spartan should investigate 
Symantec Cafe, which wraps the company's C++ 7 .2 
IDDE around a Java compiler. 

Symantec Pours Java into Its Development Environment 

From the outside, Symantec Cafe (called Espresso in its formative 

stages) appears indistinguishable from the company's C++ 7.2 IDDE (in­

tegrated development and debugging environment). However, once you 

get inside the IDDE, you find that Symantec Cafe is a Java develop· 
ment system. 

In what resembles 

Symantec has in­

serted a Java com­
piler into its devel­
opment system. It 
has also added a 
Java browser and 

"Java-aware" edi­
tor (i.e., Java source 
code is displayed in 

different colors, 
depending on the 
syntax and the key­

word). Because Symantec is using the same IDDE it used in C++ 7 .2, 
Cafe acquires piles of features for free. 

For example, the IDDE's class editor and hierarchy editor function with· 

in Cafe just as they do within C++ 7.2. The former is a three-pane 
Smalltalk-like browser/editor that lets you rapidly navigate through 

Java classes and class members, such as functions and variables, down 
to the source code. The latter is a graphical viewer/editor into the in­

heritance hierarchy of a Java application's classes. It bears the dis· 

tinction of "editor" because you can, by grabbing and dragging the 

connections between displayed classes, alter the inheritance relation­

ship between a subclass and its parent class. Such alterations are au· 
tomatically reflected in the source code. 

Symantec Cafe also comes with its own Express helpers, the Syman· 
tee equivalent to wizards. AppExpress guides you through the creation 

of Java skeleton source code for bootstrapping your Java project-be 

it a console (i.e., command line) or Single Document Interface (SDI) ap­

plication or a Java applet. For example, if you step through the AppEx· 
press-led build of a Java SDI project and enter nothing more than the 

name of the application, Cafe will pour out enough code to build a 
working window with an operative file/edit/help menu. 

The weak link in the package is the debugger. Cafe includes Sun's Java 
debugger, which, compared to debuggers such as Symantec's own 

within C++ 7.2, is a step back in time. The debugger is command-line­
oriented, amounting to a text window into which you type your com­
mands. In a sense it's a remote debugger, since it controls the Java appli­
cation under test via TCP/IP (which you must install to run the debugger). 
You can suspend and resume threads, peek into source code, examine 

an individual thread's stack and local memory, and more. Still, I hope 
Symantec works on a visual debugger for the package. 

At the time of this writing, Cafe was available in demo form from 
Symantec's Web page at http://www.symantec.com; you can also get 
more information by calling (800) 441-7234 or (541) 334-6054. It's ac­

tually a patch to the Symantec C++ 7.2 compiler, so you'll need that be­
fore you can use Cafe. Although Symantec plans to provide Cafe sepa· 
rately, the company did not yet have pricing information available. 

http:http://www.symantec.com




HAND-HELD DEVICES 

Finally, Push-Button 
PDA-to-PC Integration A company called 

Nutek (Cupertino, CA) 
said it had developed 
technology for creat­
ing a Mac clone with­
out requiring the use 
of Apple's own Mac 

ROM chips. The company hoped to 
sell its chips and software to other 
companies that wanted to produce 
Mac clones. In later issues, BYTE ed­
itors evaluated prototype systems 
based on the technology but found 
that they weren't totally compatible. 
Ironically, Apple is now sanctioning 
and encouraging vendors that want 
to create low-cost Mac systems. And 
Nutek appears to have closed shop: 
Our attempts to contact the compa­
ny were unsuccessful. 

Raymond Kurzweil, 
founder and chairman 
of Kurzweil Applied 
Intelligence, wrote 
about speaker-inde­
pendent, voice-acti­
vated word proces­
sors that let you write 

by talking. Initial 
price was $20,000. 
Now that PCs are 
powerful enough 
to tackle the 
daunting task of 
speech recogni­
tion, such sys­
tems are now 
available for 
under $1000. 
And as Rob 
Diete rich's 
article on page 30 
indicates , prices will get even 
lower. 

BYTE ran the first in­
stallment in a series 
of how-to articles on 
how to accomplish 
3-D programming. Fif­
teen years later, 3-D 
is increasingly appear­

ing in mainstream computing through 
games, business applications, and 
the Internet. We also reviewed Tandy's 
Color Computer. 

V endors of personal hand-held de­
vices (aka personal digital assistants, 

or PDAs) are constantly improving the 
links between these small portable won­
ders and desktop PCs and Macs . Now 
Palm Computing (Los Altos, CA), a divi­
sion of U.S. Robotics, has released a hand­
held device that makes synchronizing with 
a PC ridiculously easy. 

Palm' s Pilot ($299, (415) 949-9560; fax 
(415) 949-0147) weighs 5Yi ounces and 
easily fits into a shirt pocket. It includes a 
docking station, called the Cradle, that sits 
atop your desk and connects to your PC 
via a serial link. The device works with 
complementary Pilot Desktop software 
(the Windows version is available now; 
the Mac version will ship in the first half of 
this year) that provides contact manage­
ment, calendar, and other information man­
agement functions that you would expect 
to find in a basic personal information 
manager (PIM) program. 

But what distinguishes the Pilot-and 

hand-held device with 
your PC; 

device ' s HotSync button. When you re­
turn to the office, you place the Pilot in 
the Cradle and press the HotSync button, 
and your new contacts and action items 
automatically synchronize with the desk­
top. In a flash , both the hand-held device 
and the PC are up to date. You can also 
HotSync the Pilot over a modem. 

The Pilot tuns for eight to 12 weeks (de­
pending on use) on two AAA batteries. 
The 68000 processor is powe1ful enough to 
drive the built-in applications with ac­
ceptable speed , and other applications 
should be available this year from third­
party developers. For example, Campbell 
Services, developer of the OnTime group­
scheduling application, says it will devel­
op software for the Pilot. 

Palm plans on releasing a developer's 
kit in the second quarter of this year: Ap­
plications will be developed on a Mac in 
C using Metrowerks development tools. 
Developers will also be able to write data 
links between existing applications and 

Pilot ROM ap­
plications using ...... 
Windows tools, 

C++ and Micro­
soft Foundation 
Classes (MFC). 

My initial 
concern about 
the Pilot, its pen 
interface, dissi­
pated rapidly as 
I worked with 
Graffiti, the de­
vice ' s handwrit­
ing-recognition 
application. Af­
ter a bit of prac­
tice, I found my­
self entering data 
as quickly using 
it as I could us­

when you can easily transfer data you ' ve 
input using a full-size keyboard. -D.A. 

what should ap­
peal to users 
who split their 
time between 
the road and the 

.,,,..--------~~-------~e- =• 

uuw: l~Ard- !ti 

r.=c:::-;;:=--'--'-....,..,,..,..':::'-111,-------\Wled-....,,1 such as Visual 

Press t is button, 
and you 
automatically 
synchronize the 

• 

and desktop PCs continue to 
improve. Palm Computing's Pilot 
lets you automatically 
synchronize your latest data in 
the hand-held unit with the latest 
data in your PC by simply 
pressing a button. 

ing other hand-held devices' small key­
boards. And the excellent links to the desk­
top further alleviate concerns about using 
the pen. After all, you don ' t have to wor­
ry as much about entering data using a pen 
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T:
hrough the convergence of sev~ral te.chnologies, the 

PC is enabling users to communicate 1n a brand new 

way-via 30 virtual communities. Users can enter 30 

worlds through detailed graphical interfaces and can com­

municate with other users from around the world. In this 

briefing, we'll explain how today's PC and communications 

technologies are making 30 virtual communities a reality. 

Awhole new wav tor PC users to interact. 
A 30 virtual community is a digital envi­

ronment where multiple users can meet 

and interact with each other as well 

as with the environment itself. Shared 

environments such as text-based , online 

chat rooms are not new, but the addition 

of 30 graphics and 

voice brings a new 

dimension to the multi­

user experience. 30 

virtual communit ies 

al low users to repre­

sent themse lves as 

graphical characters, or "avatars ," to 

explore 30 worlds through simulated 

movement, rea l-time graphics, and 

voice/text communications. 

This is all poss ib le because of 

advances in PC technology. Creating, 

moving, and displaying 30 images is 

extremely processor-intensive. Th e 

microprocessor must perform complex 

mathematical calculations to create and 

manipulate a graphic image. And the 

more detailed and realistic the image, the 

more complex its digital representation . 

But realistic, detailed graphics are not 

the only elements that make a 30 virtual 

community come alive-a communications 

infrastructure is critical as well. 

Virtual community users can communi­

cate w ith each other 

through one of several 

technologies, including 

telephone lines, the 

Internet or high-speed 

digital networks. These 

are the conduits used to 

transmit voice and text communications 

and to periodically update everyone's view 

of the virtual world, whether that world is 

downloaded onto the PCs or is main­

tained on a central server. The latter 

requires an enormous amount of band­

wid th because every time someone 

moves, the entire world must be redrawn 

on the server and sent out to all the PCs. 

But if the world resides on a powerful PC, 

only the new coordinates need to be sent. 



The graphical interface in a 30 virtual 

community includes the environment 

and the avatars within it . Today's 

high-performance PCs allow the 30 

graphical interface to appear more 

realistic with the addition of such 

things as textures, colors and light 

sources. STARBRIGHT World's 

graphical interface con­

sists of three different 

worlds as well as a wide 

var"1ety of avatars. When multiple 

children are in these worlds, they can 

all see and interact with each other 

as they move around. 

High-performance, Intel Pentium® 

processor-based PCs 

with PCI local bus 

technology provide 

the raw processing 

power needed for complex calcula­

tions involved in manipulating and 

displaying 30 images. These tech­

nologies are critical in STARBRIGHT 

World since most of the processing 

is done directly on the PCs to ensure 

faster response times. These power­

ful PCs also have Intel's ProShare™ 

video conferencing, which allows the 

children to see each other in person. 

The Internet, telephone lines or private 

networks can be used to transmit 

voice and text communications as 

well as to update remote users' 

views of the virtual world. In STAR­

BRIGHT World, a 45Mb/s advanced, 

fiber-optic, digital line connects PCs 

in hospitals all over the country to 

a single, remote server. This high­

bandwidth connection ~ 

is primarily to support 11_~· 
the video conferencing. ~ 
Once at the hospitals, the lines feed 

into a router which sends the data to 

the individual PCs via an Ethernet LAN. 



Today's high-performance PCs make the 

task of creating and manipulating realistic 

30 images much easier. This allows 30 virtual 

communities to truly come alive with 

real-time motion and realistic graphics. 

The creation of a 30 image starts with 

a wireframe skeleton, which is comprised 

of polygons and stored as a complex math­

ematical model. Because these models 

are truly three-dimensional, an object can 

be rotated to any point of view and can 

be manipulated in many ways. To make 

the wireframe appear solid, it is then 

"dressed" with color, texture and light. 

Each of these stages requires additional 

processing power because each 

time the model is changed , the 

calculations need to be redone. 

of a 30 drawing is 
called a wireframe. 

To make the image 
appear solid, a layer of 
flat color is rendered. 

FINAL RENDERING 
Texture, ligl1t, reflections, 

© 19961ntel Corpor 
"Other brands and trade nam( 
property of thei r respective ow.infel. 
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The Future, According to Bill 

DAVE ANDREWS 

B ill Gates ' s The Road Ahead provides an interesting summary of the on­
coming changes that the information highway will have on our li ves. How­

ever, if you're looking for a detailed accounting of the author's life and times in 
the world of microcomputers, you will have to look 

BJI:L GATES elsewhere. And if you expect the chairman/CEO of 
Microsoft to provide definitive answers to some of the 
more difficult questions that face us, such as privacy, 
censorship, and equal access, you will also be di sap­
pointed . Gates admits he doesn' t ha ve the answers --f HE ; and-indeed-cannot even foresee all the future prob­
lems and opportunities the information hi ghway willRO X D 
bring. 

I 
Atlf EA D I suspect that the typical BYTE reader won ' t find 

anything too new in The Road Ahead. Gates speaks in 
generalities when he discusses important components of 
the electronic marketplace. But he has penned a good 
general travel guide for people 

who want to know where the information highway may THE ROAD AHEAD 
take us. Government officials, educators, business exec­
utives, and anyone else who has resisted learning about the Bill Gates, Nathan 
information highway and how it may change our lives Myhrvold, and Peter 

would be well served by reading The Road Ahead. Rinearson 
Viking Penguin 
ISBN 0-670-77289-5Da ve Andrews edits BYTE 's News & Views section. You 

can reach him on the Internet or BIX at clave. news 
$29.95@bix.com. 

AMUST FOR MAC PROGRAMMERS 
AFRAGMENT OF YOUR IMAGINATION by Joe Zobkiw, Addison-Wesley, 

ISBN 0-201-48358-0, $39.95 

T his is the best programming book for PowerPC-based Macs I've seen to 
date. It discusses in great detail how to use code fragments , those basic 

code resources of the Power Mac OS. The book starts with a description of the var­
ious species of code fragments (e.g., private and accelerated) and when you use 
them. It mentions how they can appear as "fat resources," which are code resources 
composed of both 680x0 and PowerPC code, and can thus run on any Mac. 

Such information demands lots of source code examples to illustrate the con­
cepts, and Joe Zobkiw doesn' t disappoint. Sample code is provided that illustrates 
how to write fragments that are plug-in modules for Adobe Photoshop and oth­
ers that add functions to HyperCard (XCMDs). Trap patching is explained, along 
with code that implements a " fat trap," a patch made of 680x0 and PowerPC 
code. Finally, there are examples of writing resources that implement custom di­
alog box controls (CDEFs), li sts (LDEYs), and windows (WDEFs). 

This sort of information is scarce and difficult to find , and it 's nice to see it, 
along with useful source code, under one cover. Best of all , A Fragment of Your 
Imagination fulfills my "no toy programs" requirement. That is, most of the 
supplied sample code accomplishes practical tasks. The CDEF sample implements 
a slider, which is one of the most difficult items to program because of the way 
the code must respond to the user's actions. All in all, this book is a great resource 
for anyone doing serious programming on a Power Mac. • -Tom Thompson 

DO IT OFF-LINE 

SUPERHIGHWAY ACCESS CYBERSEARCH 
Frontier Technologies Corp., 10201 North Port 

Washington Rd., Mequon, WI 53092, (414) 241-4555, 

lnfo@frontiertech.com, http://www.frontiertech.com; 

$6.95 per monthly issue 

F inding it on the Internet is easy-if 
yo u already know where to look. 

Sure, browsing wi ll turn up all sorts of in­
teresting things, but 5 hours after you began 
your search, you may find yourself no clos­
er to answering the question that prompted 
your leap into cyberspace than you were 
when you started. That' s the problem robot­
built catalogs like Lycos are meant to solve. 

Frontier Technologies has integrated the 
" small" Lycos catalog (about 500,000 
World Wide Web pages) with its browser 
to enable you to run searches off-line. The 
small Lycos catalog consists of Web pages 
that Lycos has had time to analyze and ab­
stract. The large catalog, the one you search 
when you access Lycos directly, includes 
the small catalog and link information for 
about 9.5 million other uniform resource 
locators (URLs) for which abstracts have 
yet to be created. 

The centerpiece of the browser is an In­
ternet Organizer with 49 folders , which 
have interesting pages, and a search folder, 
into which your own search results appear 
as bookmarks. You can move bookmarks or 
deposit them directly into preexisting fold­
ers, create new folders for them, and copy 
or move them from one folder to another. 
The search form is simple: Type in your 
search terms and go. You can' t do anything 
fancy , though you can play with the "ad­
vanced" options to effect a Boolean AND 
query. (The default search type is OR. ) 
Once on-line, a double-click of the mouse 
sends you directly to the site. On-line ac­
cesses can run in the background, so you 
can conduct multiple searches . 

By the time you read this, CyberSearch 
will work with Windows 95 versions of 
Netscape Navigator, Microsoft' s Internet 
Explorer, NCSA Mosaic, and GNN/GNN 
Works. Off-line searching won ' t give you 
the feel of Web surfing, but it might save 
you time and money. -Rowland Aertker 
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''lfi •The Internet 

·Multimedia 

,) 
L Evel)'th!ngYou 

Always Wanted 
To Know About 

CD -ROM and More! 

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

YTE Guide to 
~ timizing Windows 95 

Don't let Windows 95 run your life. With the 

BYTE Guide to Optimizing Windows 95, you're in 

control. Filled with fresh solutions and optimizing 

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


1//i ·Installing Windows 95 

·Handling old Windows and DOS applications 


·Networking with Windows 


·Troubleshooting... and much more 


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

third-party products. An ideal guide and handy 

reference, you'll turn to the BYTE Guide to 


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

BYTE Guide to CD-ROM, Schildt's Advanced Windows 95 
Second Edition Programming in Cand C++ 
by Michael Nadeau by Herbert Schildt 
Includes One CD-ROM Disc $29.95 USA 
$39.95 USA ISBN: 0-07-882174-6 
ISBN:0-07-882104-5 

0SBDRNEili~ 	 Available now at your local book and computer stores 'iZ 
A Di11 is io11 of '111cMcGraw·Hill Companies 

http://www.osborne.com 	 or call 1-800-822-8158 and use your American Express, 
VISA, Discover, or MasterCard.ICODE=SF36BYLI 

buioe to 

OPTIMIZING 
WINDOWS 95 

Shortcuts and 
Techniques 

for Increased 
Productivity 

BYTE Guide to Optimizing Windows 95 
by Lenny Bailes 

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

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

http:http://www.osborne.com


~1 ~~1\0NWIDE STORES 


ALABAMA 
Madison 
Madison Books & 
Computers 
PH: 205-772-9250 
FAX: 205-461-8076 

ARIZONA 
Phoenix 
Computer Library 
PH: 602-547-0331 

CALIFORNIA 
Berkeley 
Cod y's Books In c. 
PH:800-479-7744 in CA 
PH: 800-995-1180 
Nationally 

Citrus Heights 
Tower Books 
PH: 916-961-7202 

Cupertino 
Computer Literacy 
Bookshops 
PH: 408-973-9955 

Davis 
UCD Bookstore 
University of California 
Davis 
PH: 916-752-2944 

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

Mountain View 
Printer's Inc. 

PH:415-961-8500 


Pala Alta 
Printer's Inc. 

PH: 415-32 7-6SOO 


Stanford Baakstare 
PH:800-673-2348 

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

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

San Luis Obispo I 
Earthling Bookshop 
PH :805-543-7951 
FAX: 805-S43-8488 

Santa Barbara 
Chaucer's Bookstore 

PH:805-563-0010 


UCSB Bookstore 
The University of California 
Santa Barbara 
PH:805-893-2082 

Sunnyvale 
Computer Literacy 
Bookshops 
PH:408-730-9955 

COLORADO 
Boulder 
University Book Center 
CU Boulder 
PH:303-492-64 11 
FAX: 303-492-0421 

Calarada Sprmgs 
The Chinook Bookshop 
PH 719-63S- 1195 
FAX 719-635-0792 

Denver 
B1bl10 Tek 
PH 303-S34-3460 

Longmont 
United Techbook Co. 
PH: 303-6Sl-3184 
FAX: 303-651-3405 

CDNNECTICUT 
New Haven 
Yale Co-Op 
PH:800-ELl-YALE 
FAX: 203-772-3665 

FLORIDA 
Gainesville 
ConstructionBookstore 
PH: 904-378-9784 
FAX: 904·378-2791 

GEORGIA 
Atlanta 
Oxford Bookstore 
PH :404-262-33 33 
FAX:404-364-2729 

HAWAII 
Hanalulu 
University of Ha wa ii 
Bookstores 
PH: 808-956-4338 
FAX:808-956-4323 

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

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

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

Burlingtan 
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 
NewEngland Mobile 
Bookfair 
PH:617-527-5817 
FAX: 617-527-0113 

MICHIGAN 
Kalamazaa 
Western Michigan 
University Bookstore 
Western Michigan 
University 
PH: 616-387-3930 
FAX:616-387-3941 

MINNESOTA 
Mmneapa/1s 
Universityof MN East Bank 
Bookstore 
PH 612-625-3005 
FAX 612-625-1861 

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

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

NEW MEXICO 
Albuquerque 
PageOne, Inc. 

PH: 505-294-2026 


NEW YORK 

Buffa/a 
Village Green Bookstore 
PH: 716-884-1200 
FAX: 716-884-3007 

Huntington 
BooksRevue 
PH :51 6-271-1442 
FAX: 516-271-5890 

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

Coli seum Bookstore 
PH: 212-757-8103 
FAX: 212-489-0925 

J & R Computer World 
PH: 212-732-8600 

McGraw-Hill Bookstore 
PH: 212-512-4100 
FAX: 212-Sl 2-410S 

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 Avenue 
PH: 716-461 -S 380 
FAX: 716-461-9333 

Syracuse 
Syracuse University 
Bookstore 
PH: 31 S-443 -1 6S4 

OHIO 
Cleveland 
Business Outreach 
PH:216-348-1744 
FAX: 216-348-0375 

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

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

Lima 
Read more 
217 Flanders 
PH: 419-22S-5826 
FAX: 419-225-5537 

Readmore's Hallmark 
3JJO W. Elm Street 
PH: 419-225-5B26 

Yaungstawn 
Youngstown State 
University Bookstore 
PH: 21 6-742-3589 
FAX: 216-742-3 145 

OREGON 
Beaverton 
Powell 's Bookstore at 
Cascade Plaza 
PH: 503-643-3131 
FAX: 503-641 -15S4 

Eugene 
Book Mark 
PH: 503-484-05 12 
FAX: 503-484-3130 

Part/and 
Powell 's Technical Books 
PH: 503-228-3906 
FA X: 503-228-0505 

PENNSYLVANIA 
Daylestawn 
Village Green Bookstore 
PH: 215-230-7610 
FAX: 215-230-7615 

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

Plliladelphia 
Bookstore of the University 
of Pennsyl va nia 
PH: 215-898-4900 
FAX: 215-898-6997 

Pittsburgh 
BookCenter 
University of Pittsburgh 
PH: 412-648-2321 
FAX: 412-648-1902 

Scranton 
Paperback Booksmith 
PH: 717-346-9162 

RHODE ISLAND 
Providence 
BrownBookstore 
PH: 401-863-3168 
FAX:401-863-22ll 

TE XAS 
Ar/mgton 
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 

Haus tan 
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: 
sa le s@tc.clbooks.com 

WASHINGTON 
Bellevue 
UniversityBookstore 
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 
FA X: 206-285-2188 

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

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

Milwaukee 
Universityof Wisconsin 
Milwaukee 
PH: 414-229-4201 
FAX:414-229-6194 

KEY=SF65BYL 
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A.
network computers just another fal se alarm, like 
e first personal digital ass istants (PDAs)? 

That 's the down-to-earth question you can' t 
help as king when high-profil e CEOs such as 
Oracle ' s Larry Elli son, Sun Microsys tems' 

Scott McNealy, and IBM's Lou Gerstner describe their uto­
pian vision of a $500 Internet appliance that could replace to­
day's PCs. It 's a questi on that provokes strong reactions 
from both the visionaries (network computers are coming 
soon, and they' ll change everything) and the naysayers (net­
work computers are imprac tical, underpowered throwbacks 
to dumb terminals). 

This much is certain: The idea is sweeping the computer 
industry like wildfire. Acorn Computer, Apple Computer, 
Geoworks, IBM, LSI Log ic, Oracle, Silicon Graphics, and 
Sun Microsystems are just a few of the companies that are ei­
ther developing network computers or li censing their tech­
nologies to other vendors. 

In late January, Oracle unveiled a prototype of its network 
computer in Japan (see the photo on page 50). Bandai, a 
Japanese company, licensed Apple's Pippin architecture and 
plans to ship a low-cost system this month (see " Inside the 
Pippin" on page 54). Many sources predict that network com­
puters will be in mass production by the end of the year. 

Things are moving so fas t that people are still inventing 
new names for the machine. Network computer (NC), In­
ternet appli ance, Web PC, Java termjnal, Internet access de­
vi ce, browser box, net-top box-they' re all minor vari a­
tions on the same concept. 

The concept is a dirt-cheap computer th at di scards to­
day's overweight OSes and bloated, pl atform-specific ap­
plications. Instead, it runs a microkernel OS and platform­
independent software written in an interpreted language 
such as Sun 's Java. Monolithic , kitchen-sink applications 
give way to component-based progra ms and applets that 
you downl oad from a network or the lnternet only when 
you need them. In theory, you could do almost anything 
with an NC that you do with a PC, except it will cost you a 
lot less for the hardware and software. Connectivity costs, 
however, may be significant. 

To transform that theory into reality , NC vendors must 
capitali ze on fo ur key technologies: cheap, speedy micro­
processors; lightweight system software and component­
ware; platform-independent programming languages; and 
fas t, affordable access to networks . 

But the biggest question is: Who needs one? 

Not Just for Neophytes 
NCs aren ' t just for home users who can' t afford or can' t 
comprehend a full-blown PC. In fac t, proponents expect the 
early adopters to be Fortune 500 companies. " The key to 
[the corporate] market is for people to be able to do what they 
do today , but with less hassle," says Andrew L. Laursen, 
vi ce president of Oracle's Network Computing Division . 
(Although Oracle says it has no plans to manufac ture NCs, 
it is licensing technology to other vendors and is hoping 
that NCs will create more demand for server software.) 

Corporations are the firs t target fo r NCs for two reasons: 
They already have high-speed networks in place, and their ad­
ministration costs for conventi onal PCs are soaring. Ad­
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INSIDE THE 


$500 network-centric 

computers will soon roll off 


assembly lines. 

Should we take them 


seriously? 


Tom R. Halfhill 
mini stration costs have become so significant, the low pur­
chase costs of NCs won' t likely be their main attraction for 
corporati ons. According to studies by the Gartner Group 
(S tamford, CT), the fi ve-year cost to a business of owning 
a Windows PC is about $40,000. By moving software main­
tenance to servers and limiting the ability of users to tinker 
with the ir machines, NCs could be easier for MIS depart­
ments to maintain and less susceptible to user errors. 

So fa r, no one has predicted the ownership costs of an 
NC, but X Window System terminals provide a good start­
ing point. The Gartner Group estimates that companies with 
a 24-user X-terminal and Unix-server network can save 
more than $200,000 over five years compared to compa­
nies with a PC-based LAN of the same size. The X Business 
Group- which is a more biased source-estimates that net­
work administration of a 40-seat X-terminal network could 
be $270,000 less expensive over fi ve years than a similar 
PC LAN. 

NCs could also save money by slowing the costly spiral of 
upgrades. Each new release of a behemoth business package, 
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such as Microsoft Office, requires more 
memory, more hard drive space, and more 
CPU cycles. More powerful computers, 
in turn, spur developers to create even big­
ger programs. If programmers broke up 
those monolithic applications into smaller, 
dynamically loaded components, the com­
puter cou ld accomplish (in theory) the 
same tasks more efficiently. 

It would be more efficient because you 
would be loading only the part of the pro­
gram that you need, when you need it. A 
simple example: One sample Java applet is 
a small (27 KB) spreadsheet. It doesn't 
perform linear regression or offer the ex­
tensive graphics of Microsoft Excel. How­
ever, the idea of components is that com­
plex mathematics and graphics would be 
separate modules that you would down­
load when you need them. At 28.8 Kbps, it 
would take about 7 seconds to download 
such a spreadsheet- or about the same 
amount of time it takes to load Excel 7 .0 on 
a 120-MHz Pentium system. 

Although componentware was invented 
for conventional PCs, NCs could benefit 
from it even more. NC proponents envision 
hardware designed for a distributed envi­
ronment in which administrators store and 
maintain the software components on a 
network, not on the client. That network 
could be a corporate LAN, an enterprise 
WAN, the Internet, or a secure intranet. 
Once the NC downloads the software from 
the network, however, the components ex­
ecute locally on the client. NCs are not 
dumb terminals, nor are they X terminal s, 
where applications (called clients in X) 
execute on a central server. 

Some analysts aren't convinced that 
NCs will save corporations significant 
money. Improved system management 
tools could wipe out any cost advantage 
of NCs, and some corporations are turning 
conventional PCs into virtual NCs by mod­
ifying the hardware and software to pre­
vent user tampering. 

" This is a race between tools for better 
desktop manageability and a special ap­
pliance that is effectively lobotomized to 
make manageability easier," says Bill Ker­
win, an analy st for the Gartner Group. 
"While network computers are a much 
more manageable environment, the bot­
tom-line cost might be about the same." 

The second major market for NCs is 
schools. Schools desperately need more 
computers to prepare their students for a 
job market in which PCs are becoming as 
common as telephones. Yet according to a 
study by the Arrington Research Group 
(Monterey , CA), the ratio of students to 
computers in U.S. public and private schools 

46 BYTE MARCH 1996 

Four Key Technologies 

NC Enablers 

Fast, affordable access to networks 

Fast, affordable microprocessors 

Platform-independent 
programming languages 

Lightweight OSes 

(grades K-12) is nearly 7 to 1. Almost half 
of those computers are 8-bi t App le Us, 
Commodore 64s, Commodore PETs, and 
TRS-80s. 

"School districts have told us that $500 
is an important entry point, a price point 
that would allow them to buy computers en 
masse," says analyst Michael Arrington. 
"It could move computers from the me­
dia lab onto the students' desktops ." 

Fina lly, there 's the consumer market. 
Nobody knows how many people would 
be interested in buying a home computer if 
it cost only $500 and gave them access to 
the burgeoning services on the Internet. 
The potential is so lucrative, however, that 
at least a dozen companies-including 
Asian conglomerates that speciali ze in 
high-volume manufacturing of consumer­
electronics products-are rumored to be 
hotly pursuing the idea. 

The push for NCs is also a rare chance 
to outflank Microsoft. As the biggest ven­
dor of monolithic, PC-centric applications 
and system software, Microsoft seems 
most vulnerable to a paradigm shift that 
could make its underlying platform obso­
lete. Some proponents of NCs can barely 
conceal their glee over Microsoft's recent 
defensive moves, such as its licensing of 
Java and its announcement of VB Script. 
The danger is that wishful thinking could 
cloud the vision of network computing 
and lure its supporters over a cliff. 

Dream Machines 
Microsoft CEO Bill Gates is skeptical 
about inexpensive NCs. "When someone 
talks about a tenninal at a ce1tain low price, 
ask them what they dropped from a PC," 
Gates said at a recent Internet Strategy 

Products to Watch 

Cable modems, 

ISDN, 

ATM 


IDT R4640 
NEC VR4300 
Ultra-64 (Nintendo and SGI) 
StrongARM 
Superchips (e.g., MicroUnity's 
Mediaprocessor) 

Java, JavaScript 
Visual Basic, VB Script 

NCOS (Oracle) 
RISCOS (Acorn) 
GEOS (Geoworks) 

Workshop in Seattle. "Did they drop 3-D 
browsing? Did they drop motion video? 
Did they drop local storage? PCs have to 
drop in price, but they also have to ad­
vance in capability." 

Indeed, some observers scoff at the idea 
that vendors can build and profitably sell a 
useful computer for only $500. Yet the in­
dustry sold millions of sub-$500 comput­
ers in the early 1980s, before the IBM PC 
standard raised expectations and prices . 
Perhaps the best-selling computer of all 
time was the Commodore 64, which made 
its debut in 1982 at $595 and soon fell to 
$200. Today, a 486/33 with a small hard 
drive and minimal RAM could probably 
sell for about $500. Such a system might 
represent a low-end NC. 

Of course, a Commodore 64 isn't pow­
erful enough for the kind of applications 
users demand today. However, computer 
technology has come a long way over the 
past decade, and it's possible to build sur­
prisingly powerful boxes at low prices. 
Apple designed the Pippin before the cur­
rent hype over network computing, but the 
Pippin , which uses the Power Mac archi­
tecture, could easily become a $500 NC. 
The latest home game machines from 
Sega, Sony, and Nintendo also come close 
to the design points for NCs, and they 're 
capable of graphics that would put most 
PCs to shame. They all cost less than $500. 

The question isn ' t whether $500 com­
puters are possible; it's whether a $500 
computer can meet the expectations of 
users. Those expectations vary widely, de­
pending on the market and the applica­
tion. A business user who's juggling 
spreadsheets has different needs than an 
eighth-grade student who's researching a 
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repo1t using the Internet, or an adult who's 
interested in home shopping. Therefore, 
it is unlikely that a single machine at a sin­
gle price wi ll fit the needs of the corpo­
rate, education, and home markets. 

"Network computers will not replace 
PCs on the desktop," says John Robb, an 
anal ys t with Forrester Resea rch (Cam­
bridge, MA). " They' re more of a supple­
ment to PCs. They' ll go into places where 
there are ease-of-use issues or cost issues." 

Mobile PCs wi ll prove even more re­
sistant to obsolescence, because it will be 
a while before wireless networks are ubiq­
uitous and fast enough to make mobile 
NCs practical. Eventually, however, pub­
li c NCs could become as widespread as 
public phones. Instead of toting a note­
book and a bag of accessori es, all you' II 
need is a credit card. After you log on to 
the network from the airport, airliner, or 
hotel room, the NC will download your 
working environment and all your fil es . 

Network Catalyst 
The four technolog ies required to make 
NCs practical are all important, but net­
working is the keystone that supports the 
entire structure. The World Wide Web, 
which didn ' t even exist five years ago, is 
the most remarkable networking develop­
ment fo r NC proponents. 

On the smface, the Web is just a visual, 

Graphics, remote-method access, 
other high-level functions 

Low-level functions 

po in t-and-c lick user interface on the In ­
ternet. Seemingly overnight, however, it 
has transformed a bleak, text-based land­
scape into a colorful cyberworld brimming 
with opportuniti es, both artistic and com­
merc ial. As Netscape's initial publi c of­
fering proved, the Web may be spark ing 
the last great gold rush of the millennium. 

The Web and the Internet enable net­
work-centric computing on a global scale. 
However, only a few million users with 
high-end PCs currentl y have access to the 
Web. And few of those users enjoy the 
kind of bandwidth that 's required to fulfill 
the grander ambitions of Web visionaries. 

NCs could get by with the narrowband 
access provided by analog modems (14.4 
to 28.8 Kbps) or basic-rate ISDN (64 to 
128 Kbps). However, a device that drinks 
most or all of its software from a network 
rea ll y needs a bigger straw . That's why 
the ultimate fate of NCs may depend on 
the adoption rate of technologies such as 
asy nchronous transfe r mode (ATM) and 
cable data modems. 

Cable moderns could be the primary 
catalyst; hundreds of millions of homes, 
schoo ls, and office buildings throughout 
th e world are a lready w ired for cabl e . 
Hewlett-Packard and Motorola have an­
nounced contracts to sell more than half 
a milli on cab le moderns this year. A pro­
posed industry standard (IEEE 802. 14) 
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would codify the protocols for data access 
over cable at a speed of about 10 Mbps. 
(Theoretically, 25 Mbps is possible, but 
line noise is a major problem.) 

Further out is ATM, which can range 
from 1.544 to 622 Mbps . If ATM becomes 
wide ly availab le, network-centric com­
puters cou ld become a lot more attractive. 

" Once people get access to the Web at 
broadband speeds, there's no going back­
especially if it can happen at a price point 
that' s competiti ve with narrowband ac­
cess," says Tony Stelliga, vice president 
of product marketing for Micro Unity Sys­
tems, whose innovative Mediaprocessor 
could be the CPU in tomorrow's broad­
band NCs. 

One catch: If cable modems take off, 
can the networks keep up? The Internet 
may bog down under d1e strain of millions 
of new users, and cable TV companies 
will have to invest in new equipment. To 
minimize their investment, cable compa­
nies may link anywhere from 500 to 2000 
customers to a single data network node. If 
I 0 percent of those customers subscribe 
to cable data services, as many as 50 to 
200 users might be sharing the same sl ice 
of bandwidth during peak hours. 

" It's a ni ghtmare in the making," says 
Vincent Schmidt, product manager for 
ADC Telecommunications, which makes 
Tl modems. " Cable data moderns are only 
the tip of the iceberg. The back end cannot 
handle that many hi gh-speed users." 

Schmidt thinks that phone cornpanies­
which have more sophisticated switching 
networks already in place-will intervene 
with their own high-speed alternati ves to 
cable modems. Some analysts expect these 
alternatives to be in place in 1997. "Even­
tually these problems w ill be so lved," 
Schmidt says. " If there is a path to money, 
peop le will find it. " 

Cheap Chips 
High-speed networking won' t save the day 
if NCs are stripped-down boxes that run 
like slugs. For NCs to seriously challenge 
PCs, they must de li ver comparable user 
experi ence and performance. That ' s not 
easy for a product that reta ils fo r $500 or 
even $ 1000. A 120-MHz Pentium ch ip 
alone costs about $350, and some versions 
of the Pentium Pro cost nearly $2000. 

That's OK, respond NC proponents, be­
cause NCs don ' t need leading-edge mi­
croprocessors. Instead, NCs will ride the 
trailing edge of the pri ce /perform ance 
curve, where they can reap the benefits of 
plunging prices. The industry foc uses so 
much attention on state-of-the-art CPUs 
that you can forget how much processing 
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Time: 7 seconds 

power is avail able fo r just a few dollars. 
For example, Integrated Device Tech­

nology ( IDT) and NEC Electronics man­
ufac ture a wide ra nge of 64-bit RI SC 
processors based on R4000 cores from 
Mips Technologies. rDT's R4640 executes 
175 MIPS ( Dhrystone: 2. 1 MIPS)-com­
parable to a lOO-MHz Pentium-and costs 
only $28. NEC' s new 133-MHz VR4300 
executes 120 MIPS (or 80 SPECint92, 60 
SPECfp92) and costs only $35. Versions of 
the new Stro ngARM processor, a joint 
project of Digital Equipment and Ad­
vanced RISC Machines (ARM), deliver 
from 115 to 230 MIPS. The StrongARM is 
expec ted to cost abo ut $30 to $50 (see 
"StrongARM Tactics," January BYTE). 

This kind of bargain-basement CPU 
power makes the latest generation of home 
game machines possible. Ni ntendo' s new 
Ultra-64, designed in partnership with Sil­
icon Graphics, uses a 100-MHz version 
of NEC's VR4300. 

"When we first showed people what the 
Ultra-64 could do, some Silicon Graphics 
engineers were stunned," says John Mc­
Crea, the manager of Silicon Graphics ' 
WebForce unit, which is making tools for 
Web developers. " The Ultra-64 has graph­
ics equal to a $ 100,000 Silicon Graph ics 
workstation of five years ago." The com­
pany is putting that same graphics-ren­
dering technology into its Cosmo Motion 
engine, part of a graphics library for Java. 

By using modem design tools and stan­
dardized modules, today's engineers can 
integrate fast RISC cores with numerous 
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other components on a single chip. This 
saves even more money and res ults in 
hi ghly integrated parts that are tailored for 
specific customers. For instance, Sony ' s 
PlayStation, whi ch is a $299 game con­
sole, has a single AS IC that integrates a 
Mips R3000A CPU core, a speciall y de­
s ig ned geometry transform eng in e, a 
graphics processing unit that can render 
1.5 milli on polygons per second , a sound 
processor, a JPEG decompressor, and mis­
ce ll aneous 1/0 logic. 

LSI Logic custom-designed Sony ' s 
AS IC in on ly eight months. LSI has a new 
fab ri cat ion process that can squeeze 49 
million transistors on a chip. (By com par­
ison, a Pentium Pro CPU has 5.5 million 
transistors.) LSI recently announced a su­
perchip that' s in tended for low-cost NCs. 
Ca lled the Internet on a Chi p, it can in­
clude a Mips R4x00 CPU core of the ven­
dor's choice, a graphics processor, a sound 
processor, a memory controller, and cir­
cui try fo r a Y.34 modem-all for $50. 

Alternati vely, LS I can replace the V.34 
modem with an ISDN interface for about 
the same price. And the CPU cores aren' t 
slouches. For midrange NCs, LSI suggests 
a 40-MHz R4010 that executes 100 MIPS; 
fo r hi gher-end requirements, LSI offers 
an R4020 core that delivers 200 MIPS. 

To make an NC, says LSI, all the vendor 
needs to add is 4 MB of DRAM ($ 110 at 
current wholesale prices), an analog chip 
for the V.34 modem ($2 to $5), and per­
haps some ROM for the OS kernel and 
Java engi ne (the price varies according to 

• Additional spreadsheet 
modules (e.g., advanced 
mathematics, graphics). 

• Other applets 
•Data 

how much, but mask ROM is inexpensive). 
" There has been a lot of negative reac­

ti on in the press because nobody has been 
able to show a bill of materials that would 
make a sub-$500 box possible," says John 
Daane, who is vice president and general 
manager of LSI' s Communications Prod­
ucts Division. "We designed the Internet 
on a Chip to prove it cou ld be done at thi s 
pri ce point." 

The Internet on a Chip is part of a wave 
of highl y integrated superc hips coming 
thi s year from supp liers like Chromatic 
Research , MicroUnity , Nvidia , Philips 
Semiconductors' Trimedia Product Group, 
and Yadem (see "Chip Fashion," Novem­
ber 1995 BYTE). Intel is less like ly to be 
a player in this market. It prefers to sell 
cutting-edge microprocessors, which are 
much more profitable. Those profits pay 
for the billion-dollar foundries that Intel 
needs to mai ntain its leads in production 
capacity and process technology. 

Anothe r company that 's a pioneer in 
low-cost systems is Acorn, which has been 
maki ng inexpensive computers for years. 
In 1995, Acorn introduced the A 7000, a 
machine aimed primarily at the U.K. edu­
cational market. The A7000 is based on 
the ARM 7500 microprocessor, which is 
comparab le to a 486DX2/66. Although 
the A 7000 has on ly 2 MB of RAM, its 
R!SCOS OS is capable of multitasking 
several programs in that space, says Peter 
Bondar, director of Acorn's Applied RISC 
Technologies Division. 

Bondar says Acorn is in "advanced 
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stages of discussion" with U.S ., Japanese, 
and Korean companies that want to build 
NCs with techn o logies licensed fro m 
Acorn and ARM . (Acorn founded ARM 
and owns 42 percent of the company.) 
Acorn is offering its effi cient RISCOS, its 
low-cost board manufacturing, and ARM's 
processors. 

" The debate over the $500 Internet com­
puter is a moot point as fa r as we' re con­
cerned," says Bondar, who adds th at hi s 
company ' s low-cost computers prove the 
NC concept is viable. 

Because $500 computers will be a low­
margi n bus iness , the market probably 
won't attract many U.S. manufacturers. 
More likely, Pacific Rim companies that 
specialize in high-volume consumer elec­
tronics will make NCs. 

Where's the Software? 
Hardware is on ly half of the equat ion­
perhaps the easiest half. In a market where 
many people shun the Mac because it has 
merely thousands of applications instead of 
tens of thousands, NCs are at a real dis­
advantage: They have no software at all. 

"A dedicated Java machine can' t run 
one line of code that's currently for sa le 
anywhere, and that's a major obstacle to 
overcome," says Michael Goulde, an ana­
lyst for the Patricia Seybold Group (Bos­
ton, MA). "Have you ever seen a football 
game in which the receiver starts running 
downfield before he finishes catching the 
pass? He ends up dropping the ball. I think 
that 's what is happening here." 

Everything seems to depend on Java. 
Other programming languages may have 
roles to play-Telescript, VB Script, and 
TCL come to mind-but Java was largely 
respons ible for igniting the mania over 
NCs, and Java is the critical element that 
will make NCs from different ve ndo rs 
compatible with each other. 

Java is a high-level interpreted language 
that runs on a virtual machine. In other 
words, the Java engine is a run-time inter­
preter that insulates applications from the 
nitty-gritty details of the OS and hardware. 
That's why it hard ly matters which OS or 
CPU is inside the NC. Vendors can choose 
what delivers the best price/performance 
advantage, and they can even change the 
OS and CPU when something better comes 
along-without breaking any applications 
software. As long as there's a Java engine 
on the computer, it can run any program 
written in Java or JavaScript (see "Wired 
on the Web," January BYTE). 

This architecture is crucial to the plat­
form independence and low-cost model of 
NCs. It's also the next logical step in the 
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ORACLE'S NETWORK COMPUTER 
Here's the first photograph of the prototype Web PC 
that Oracle CEO Larry Ellison unveiled in January al a 
trade show in Japan. Designed by Frogdesign, this 
multimedia version of the Web PC has room for a 
built-in CD-ROM player and vertical speakers. Oracle 
has trademarked the name Network Computer and is 
negotiating with several Asian companies lo manufac· 
lure variations of this reference design. Oracle also 
has a prototype for a laptop Network Computer. 

evolution of software development. In the 
1970s and early 1980s, programmers wrote 
software in assembly language because it 
was fast and memory-efficient. 

As PCs grew more powerful and the 
pressure for new featu res became more 
urgent, programmers began working with 
hi gh-level compiled languages such as 
Pascal, C, and C++. Compil ed code runs 
slower and requires more memory than 
hand-tooled assembly language code, but 
it's eas ier to write. It runs acceptably fast 
on today's systems. Interpreted languages 
such as Java are even easier to work with 
than compi led languages, and developers 
don ' t have to port their code to different 
platforms. 

The flip side of interpreted programs is 
that they're even slower than compiled 
programs. This could be the Achilles' heel 
of NCs, whose low prices will preclude 
the fastest microprocessors. 

If performance becomes a major prob­
lem, full native compilation could be the 
fallback position. Java programs are com­
piled into a bytecode format that's inter­
preted by the nm-time engine. It's possible 
to create a compiler that turns Java byte­
code into native machine code. To pre­
serve software portability, the compilation 
could happen automaticall y when the NC 
downloads Java objects fro m the network. 
In a business environment, the server could 
store precompiled objects. Some NCs may 
cache the compiled binaries of frequently 
used objects on a local hard drive. (Cach­
ing would also help compensate for slow 
network connections.) 

To attract developers to Java, Sun and 
Oracle are sponsoring a Java Cup contest 
with $1 million in prizes. According to 
Geoff Baelu·, Sun ' s chief networki ng of­
ficer , there will be no shortage of entries. 
"People are actually writing this stuff," he 
says. "Thi s isn ' t one of those things where 
people will be saying, 'Whatever happened 
to Java? ' in a few years." 

Proponents claim that Java wi ll unleash 
a wellspring of entrepreneurial spirit that 
dominant software companies and a re­
strictive distribution system currently sti­
fle. NCs could alter that balance ofpower 
in two ways. 

F irst, a shi ft toward components and 
applets could make room for smaller de­
velopers. Second, because NCs by defini­
tion live on a network, they will encourage 
new models for merchandising software. 
Instead of buying an unlimited-use license, 
as you do now, you may pay a small fee 
every time you download an object. Or 
you' ll pay a small monthl y fee for unlim­
ited use. Or perhaps you' ll pay nothing at 
all -just as most people today don' t pay 
for Netscape Navigator. 

"We're on the brink of havi ng some­
one with a good idea being able to deliver 
that good idea to literall y millions of peo­
ple overnight," says Oracle's Laursen. 

Microsoft Fights Back 
The debate over NCs has led to much loose 
talk about the destruction of Microsoft. 
Can a company with enough programmers 
to populate an infantry division compete in 
this brave new world? At the Internet Strat­
egy Workshop, Gates said he isn't wor­
ried. " We've always competed with free 
software. For about $10, you can buy 10 
CD-ROMs with lots of free software, and 
that software will be available on the In­
ternet, just as it' s been everywhere else. 

" We think most companies would rather 
pay $100 per module to make sure their 
employees have the best spreadsheet or 
the best word processor," Gates contin­
ued. " We think they ' d rather pay 0.1 per­
cent of the employee' s salary to make sure 
they can use that software all they want 
instead of leasing it on a per-use basis." 

Still, Microsoft was compelled to li­
cense Java from Sun. This isn't the cata­
clysmic event some observers think it is, 
however. Microsoft needed Java to keep its 
Web browser competitive with Netscape' s. 
There are no indications that Microsoft is 
shi fti ng emphasis away from Visual C++ 
and Visual Basic. 

In fact , Microsoft announced VB Sc1ipt, 
a subset of Visual Basic that's intended to 
compete with JavaScript, the Java-based 
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scripting language in Netscape Navigator. 
Because VB Script is an interpreted lan­
guage-and because Microsoft will freely 
distribute the run-time engine-it, too, has 
the potential to become a platform-inde­
pendent standard for Web developers. It 's 
likely that all Web browsers and NCs will 
support both JavaScript and VB Script. 

In theory, the regular version of Visual 
Basic could have been Java. Both are high­
level interpreted languages whose pro­
grams are compiled into an intermediate 
bytecode or p-code that in turn executes 
on top of a run-time engine. But Microsoft 
has not ported Visual Basic to other plat­
forms, except for the abbreviated version 
in Microsoft Office. 

Unti l now, Microsoft's idea of "cross­
platform" has been Windows 3.1 , Win­
dows 95 , and Windows NT. However, we 
hear rumors that Java deli vered the jo lt 
that Microsoft needed to rethjnk th is strat­
egy. Don ' t be surprised if Microsoft ports 
the full Visual Basic run-time engine­
though probably not the development en­
vironment-to the Mac later this year. 

Paradoxically , Microso ft ' s greatest 
strengths are the very things that oppo­
nents claim are its greatest weaknesses: 
Windows and Office. Although both are 
behemoths , there's undeniable value in 
those megabytes of code. Writing a col­
lection of Java components and applets 
that duplicate the functionality of Word, 
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NCs could make it possible for us to carry around 
smart cards instead of a notebook. We would use the 
card to log on to the network from a remote office, the 
airport, or a hotel room, and an NC would call up all 
our personal files and applications. 

Excel, PowerPoint, and Access is what's 
known in th e indu stry as a " nontri via l 
task." So don ' t ho ld your breath. Yet if 
NCs are to make inroads into the corporate 
market, the industry must measure their 
worthiness agai nst the prevailing standard, 
and the standard is Microsoft Office. 

Similar reasons motivated Apple to base 
Pippin on the Power Mac architecture. 
"Ultimately, the success of these machines 
will depend on the applications that are 
available for them," says Mark Orr, Ap­
ple's manager of business deve lopment 
for Pippin . "Anytime you launch a new 
platform, you' ve got the classic chicken­
and-egg problem. You need content to at­
tract an installed base, but you need an in­
stalled base to attract developers to create 
content." 

Of course, NCs don ' t necessari ly have 
to battle PCs head-to-head for the same 
kinds of app li cations. Some obse rvers 
think corporations will dedicate NCs to 
other tasks: presentations, self-guided train­
ing, on-line documentation, Internet re­
search, E-mai l, database access, and bght­
duty spreadsheet functions. "There may 
still be many employees in the world who 
don ' t have a computer because their job 
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doesn' t revolve around Microsoft Office," 
says Silicon Graphics' McCrea. 

In Search of a Kernel 
One of the most crucial technical chal­
lenges wi ll be finding a lightweight OS 
that will let NCs compete aga inst Mi­
crosoft Windows. Although the OS doesn ' t 
matter in the sense that Java programs will 
run on any system that supports the Java 
engine, the OS must be small and fast 
enough to run within the reduced resources 
of a low-cost machi ne. 

There are many memory-stingy micro­
kernels around, but they' re generally de­
signed for embedded appbcations and lack 
such lu xuries as hi gh-level graphics li­
braries. The OS in an NC must satisfy the 
needs of programmers, who have grown 
accustomed to the rich APis of Windows, 
the Mac OS, and the various flavors of 
Unix. Also, to make the basic concept of 
an NC feasible , the OS must have some 
mechani sm for dynamically loading di s­
tributed objects over a network. 

Fo1tunately, this problem has attracted a 
great deal of attention in recent years from 
companies that are worki ng on technolo­
gies for interactive TV set-top boxes . The 
futuristic TY networks appear to be a little 
further in the future than experts once pre­
dicted, so set-top-box designers are eager 
to adapt their technologies to NCs. (A 
skeptic mi ght wonder if the whole push 
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Inside the Pippin 

Alexander Graham Bell set out 

to invent a multiplex tele­
graph and hearing aids for the 
deaf, but he found lasting fame 
by inventing the telephone. Ap­
ple Computer set out to design 
an interactive media appliance 
for homes and schools , but it 
may have created the first net­
work computer (NC) instead. 

Strictly speaking, Apple 's Pip­
pin is not a product-it's a low­
cost system architecture based 
on the Power Mac. Apple has no 
plans to manufacture Pippin de­
vices . Instead, it is licensing the 
architecture to other companies. 

The first Pippin device is a low­
cost multimedia system, manu­
factured by Bandai, the Tokyo­
based corporation best known for 
introducing the Power Rangers 
into the world. Code-named the 
Power Player (but marketed in 
Japan as the @t Mark), the sys­
tem is intended for home enter­
tainment, education, and on-line 
communications. Bandai hopes 
to ship the Power Player to Japan­
ese stores this month and intro­
duce it to other world markets 
later this year. 

At the time we went to press, 
Bandai had not determined the 
retail price for the Power Player, 
but estimates it will be about 
$500. Bandai plans to bundle a 

modem in the package and 
launch a new information service 
that provides Internet access. 

Although Apple didn't design 
the Pippin to be the kind of NC 
envisioned by Oracle , Sun Mi­
crosystems, IBM, and others, the 
architecture has the flexibility , 
horsepower , and economy to 
meet all the requirements. Last 
December , Apple and Bandai 
demonstrated a Power Player 
browsing the World Wide Web 
with Netscape Navigator. 

The Pippin 's biggest advan­
tage is that it's not an entirely 
new platform. Developers can 
port thousands of existing Mac 
applications to the Pippin with 
relatively little effort. 

Essentially, developers have 
to modify their software to work 
with a system for which a key­

board, a hard drive, and a floppy 
drive are optional. On the Power 
Player, for instance, the primary 
input device is a hand·held game 
controller with a trackball. De­
velopers also have to put some 
elements of the Pippin OS on 
their CD-ROMs . 

After an application is ported 
to the Pippin , it's upward-com­
patible with the Power Mac. It 's 
even possible to produce a hy­
brid CD-ROM that runs on the Pip­
pin, the Mac, and Windows PCs. 

In place of the familiar Mac 
Finder is whatever user interface 
developers choose for their ap­
plications. For example, if you 're 
using a multimedia encyclopedia, 
the first screen you'll see is the 
encyclopedia's title screen. All 
Pippin t itles run entirely from CD­
ROM. All you 'd have to do is sup­
ply a CD with a Java-enabled 
browser to turn the Pippin into a 
functional NC, and there would 

· never be any soft­
ware to install or 
maintain. 

The Bandai 
Power Player is 
more powerful 
than many desk­
top PCs. It con­
tains a 66-MHz 
PowerPC 603 
microprocessor; 
6 MB of RAM (ex­
pandable to 38 
MB; 2 MB are re­

served for the OS and video); 4 
MB of ROM (which contains the 
Mac OS Toolbox); a quad-speed 
CD-ROM drive; 640- by 480-pixel 
video with 8- and 16-bit color 
depths; NTSC, PAL, and VGA 
video outputs; 16-bit, 44-kHz au­
dio output; two Mac-standard se­
rial ports (one supports Ap­
pleTalk; the other is a GeoPort); 
two Apple Desktop Bus (ADB) 
ports; a Peripheral Component 
Interconnect (PCl)-compatible ex­
pansion slot for adding a hard 
drive or a floppy drive ; and a 
stereo headphone jack. 

What's missing, compared to 
a Power Mac? There's no external 
SCSI port, no Ethernet port, no 
writable storage devices, and not 
as many expansion slots. The 
Pippin version of the Mac OS is 
also missing a few elements , 
such as the PowerTalk and Quick­
Draw GX extensions. " Funda­
mentally, in terms of architecture, 
the Pippin is a Power Mac," says 
Mark Orr, manager of business 
development for Pippin . 

It wouldn't take much to turn 
the Pippin into a formidable NC. 
However, Orr insists that hard­
ware isn't the issue. "The talk 
about $500 is the wrong way to 
look at the problem," he says. 
"The biggest challenge will be to 
create content that is compelling 
enough to attract users to the In­
ternet so they'll want to buy these 
boxes." 

for NCs is merely an attempt to amortize 
the R&D expended on set-top boxes.) 

Oracle is deve loping an OS called 
NCOS for its NC reference design. The 
company has released little information 
about this OS, except that it's based on a 
rnicrokemel that supposedly runs in "con­
siderably less" than 1 MB of memory. One 
reason NCOS is so small is that it di s­
penses with the big APis of conventional 
OSes. Instead, separate subsystems and 
class libraries of Java objects wi ll handle 
high-level functions. For example, Oracle 
claims it has a subsystem fo r remote­
method access that runs in about 64 KB , 
and a graphics subsystem that needs only 
300 KB. "And it's just as rich as the Mac 
OS and the graphics subsystems in Win­
dows," says Oracle's Laursen. 

"There's going to be an ultralightweight 
version of CO RB A [Common Object Re­
quest Broker Architecture] that lets me 
communicate between my Java objects 
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across the network," Laursen says. " The 
name services are pretty straightforward. 
They just have to cache the set of objects 
I've been communicating with, so I don' t 
have to do a name lookup every time I ac­
cess some remote object. So through a hi­
erarchical caching architecture and a light­
weight distributed-object environment, I 
can do everything I do with PCs." 

Laursen poin ts out that today's OSes 
and applications are memory hogs. They 
load the bulk of their code into RAM at 
start-u p, and that code stays in RAM 
whether you need it or not. With an NC, 
the OS and applications could be more 
object-oriented, and the objects won' t load 
into memory until the OS summons them. 

Two other OSes that seem particularly 
well suited for NCs are Acorn 's RISCOS 
and Geoworks' GEOS. Both run well on 
one-generation-old CPUs with as little as 
1 MB of RAM, yet both are rich OSes that 
offer much to developers and users. 

Introduced in 1987, RISCOS is a 32­
bit OS wi th cooperative and preempti ve 
mul ti tasking. It can reside and execute in 4 
MB of ROM, and multiple applications 
can run in as li tt le as 2 MB of RAM . 
RISCOS supports a general-purpose desk­
top GUI and more than 2000 applications. 
It also has the advantage of running on in­
expensive ARM processors. 

GEOS traces its ancestry back to the 
Commodore 64 but currently runs on x86­
compati ble CPUs. Geoworks says it is 
porting GEOS to multiple RISC chips, 
partly because some of its licensees want 
to introduce NCs later this year. (Geoworks 
won' t name the customers who are plan­
ning NCs, but GEOS licensees include 
Brother, Canon, HP, Nokia, and Toshiba.) 
GEOS, like RISCOS, can reside and exe­
cute in 4 MB of ROM, and that includes 
some built-in applications. It can get by 
with as little as 1 MB of RAM. 

Geoworks CEO Gordon Mayer notes 
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that Canon and Brother already sell GEOS­
based dedicated word processors that are 
really thinly disguised PCs. They include 
a full suite of applications plus a floppy 
drive, an ink-jet printer, and a color mon­
itor-all for about $500. "If you add a mo­
dem or a cable modem, you ' ve got a net­
work computer," says Mayer. 

In other words, packaging may define an 
NC as much as technology. Conceivably, 
someone could turn a warehouse of old 
486-based PCs into trendy new NCs by 
stripping the systems down to their essen­
tials. Simply replace Windows with a 
smaller OS, install the Java run-time en­
gine, and bundle them with a cable mo­
dem or a network card. "The talk about $500 is the wrong 

Nintendo, Sega, and Sony could like­ way to look at the problem. The 
wise turn their home game consoles into 
consumer browser boxes with little effort. biggest challenge will be to create 
Nintendo has already demonstrated a Web content that is compelling enough
browser on its Ultra-64 . Microsoft has to attract users."-Mark Orr, Apple shown a Web browser running on a set­
top box designed with NEC. Especially 
for the consumer market, there 's a fine necessarily mean easy to use. Business­
line between a game machine, a set-top people who are already familiar with PCs 
box, and a scratch-built NC. will adapt quickly to NCs, but the holy 

grail is to lure millions of new users. 
Reality Check "I don't want to have to buy a book 
Before hailing the birth of a new era, con­ that's called $500 Network Computers for 
sider two disturbing facts. First, as we go Dummies," says Apple's Orr. " Too many 
to press, nobody is willing or able to dem­ people are assuming that the biggest barTier 
onstrate a functional system that was de­ to personal computing is price, when in 
signed from the start to be an NC. That's fact there 's all kinds of research that shows 
rare for a technology that's supposedly a most people simply. see no relevance in 
few months away from mass production. personal computing." 
IBM, which made a big fanfare about NCs The corporate applications for comput­
at Comdex, refused to discuss the subject. ers ar·e well established, but where are the 

Second, there seems to be an attitude breakthroughs that will make NCs both 
that " If we build it, they will come." The compelling and accessible to the 65 percent 
assumption is that a $500 NC will uncork of U.S. households that don't own a PC? 
pent-up demand that 's cu1Tently frustrated Will NCs simply reinvent the wheel at a 
by the high prices and intimidating com­ lower price? 
plexity of PCs. But easy to afford doesn' t Possible answers: The Web will supply 
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the compelling applications, and the point­
and-shoot user interfaces developed for 
set-top boxes will mollify computerphobes. 

Neither answer is farfetched. The Web 
is evolving rapidly, and the killer applica­
tion seems within reach. It could be home 
shopping, if Web browsers become as easy 
to use as mail-order catalogs. It could be 
home banking, especially if cashless debit 
cards catch on, turning NCs into automatic 
teller machines that dispense electronic 
cash. It could be something nobody has 
thought of yet. 

Even then , NCs-like Apple ' s New­
ton-might be a little too far ahead of the 
curve. Years may pass before the Web be­
comes a secure place for commerce. 
Nathan Myhrvold, group vice president of 
Microsoft's Applicat io n and Content 
Group , thinks that PC s will drive the 
Web 's growth in the foreseeable future. 

Myhrvold estimates that 100 million 
people in the world who have PCs aren ' t 
on the Internet, despite so many free 
browsers. " It's actually more expensive 
for [these people] to get on the Internet by 
buying a $500 terminal," he says. "So 
where are the next 100 million users of 
the Internet going to come from? The peo­
ple with PCs, or some small percentage 
of people who buy $500 terminals?" 

Oracle 's Laursen acknowledges that 
NCs probably won't be an overnight suc­
cess, but he predicts they will be a major 
force by the turn of the century. "I think 
it's a 10-year play," he says. " If you look 
at the changes that happened over the last 
10 years with PCs, I think these changes 
are equally fundamental. Except I don ' t 
think it will be as hard." 

It's Inevitable 
The concept of a $500-or-thereabouts com­
puter is undeniably appealing-just as it 
was 15 year·s ago, when low-priced com­
puters were commonplace. But two things 
have changed since then . First, the Web 
is creating a giant electronic library that 
globalizes information. Second, millions of 
people will need access to that library to 
keep up with a world that 's fueled on in­
formation . Computers aren ' t luxury items 
anymore; they're survival tools, but they're 
still priced like luxury items. 

Without question, the technology exists 
to produce a low-priced volkscomputer 
that could serve those millions of work­
ers , students, and consumers . By year 's 
end, we'll have one. • 

Tom R. Halfhill is a BYTE senior editor based in 
San Mateo, California. You can reach him on the 
Internet or BIX at thalfhill@bix.com. 
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And if it belts out power performance and sound like no other, then it's gotta be a Gateway 2000® 
computer! Gateway's high-end P5-I66XL professional multimedia system gives you extraordinary performance, even 
for your most robust computing needs. Top it off with the Gateway-exclusive Altecrn Lansing ACS-400 speakers, and 
the P5- l66XL ushers you into first-rate stereo sound! And our new PS- ISO Professional system delivers the perfor­
mance your heavy-duty business applications require -for just $2,899! The Intel®166MHz and 150MHz Pentium® 
processors, included on these systems, are the fastest Pentium processors available today. These systems also include 
the new ATX motherboard, giving you enhanced functionality, usability and reliability. 

An Encore 166MHz Performance 
Bravo! Gateway's P5-166XL is "the fastest Windows 95 PC ever," per Windows Sources, February 1996. You'll 


leap to your feet when you experience all the powered-up features of the P5-166XL. This impressive system is built 

with 16MB EDO performance DRAM, Sl2K pipelined burst cache and 2GB hard drive for unbeatable performance. 


Maestro of Multimedia 
Spine-tingling, heart-thumping stereo sound resonates from your Altec Lansing ACS-400 speakers, standard on the • 

P5- I66XL and exclusively from Gateway 2000. Including the Altec ACS-250 subwoofer, these speakers give you 
thunderous bass and extraordinary Dolby®Suffotrnd Sound, breathing new life into all your multimedia applications 
and music CDs! And you 'll be amazed by the ultra-realistic sound achieved with the included Ensoniq®Wavetable 
sound card. Add these performance features to a Matrox®2MB WRAM graphics accelerator with MPEG video scaler . 
and your 3-D graphics and multimedia applications will run with incredibly smooth video playback. 

·The Speedy 6X CD-ROM Drive! 
Now standard on all Gateway Professional systems is the 6X CD-ROM drive. This super-fast CD-ROM drive 

accelerates all your computing experiences to the next level of CD-ROM technology and performance so your applica- , 
tions run ultra fast, and you'll be more than ready for tomo1t0w's complex software applications. 

The Right System For All Your Hit Applications 
All Gateway Pentium processor-based PCs include Microsoft®Windows®95, and our Professional models also 


include MS Office 95, Professional Edition, compatible with 32-bit applications and with backward compatibility for 

16-bit applications. If you prefer adifferent operating system, Gateway gives you achoice of MS-DOS®and 

Windows for Workgroups, Windows NT'," or Windows 95, and we'll preload your operating system so your PC is 


Software Diva 
The grand finale: The P5- l66XL has one of the best software bundles found anywhere with MS Office 95, 

Professional Edition and Gateway's Generations II Software Collection for use with the Windows 95 operating 
system. It's just what you need for business applications in the Windows 95 environment, and for the most complete, 
updated versions of the latest and greatest multimedia applications, most optimized for Windows 95. A gaming pad 
is included for use with all your entertainment software. 

And Introducing Gateway's PS-150 Professional PC! 
For extraordinary levels of performance, Gateway introduces our PS-150 Professional system! It includes the 

ultra-fast 150MHz Pentium processor, 16MB EDO performance DRAM and 256K pipelined burst cache. All 
Gateway Professional Pentium processor-based systems have 16MB EDO performance DRAM, and most are 
standard with pipelined burst cache, adding up to the ultimate in system performance. These features also give you 

, a faster, more cost-effective means to great performance. The PS-150 comes in a new "mini" tower case with 
similar expansion space found in a desktop case. Because the mini tower case is so compact, you can put it just 
about anywhere. Call Gateway 2000 today and find out about all our legendary performance machines! 



IfYou'r In Awe Of Your High· 

Flying Utita& irt Machine... 

The Gateway 2000® G6-200: ALegendary Performance 

And if you just can't function without jet-set workstation power and performance ­
we're talking the top-flight machinery available today - then anew Gateway 2000 G6-200 is 
definitely for you! This new generation of workstations combines a l 50MHz or 200MHz Intel® 
Pentium®Pro processor with Windows NT'"Workstation operating system and aconfiguration that' ll 
send you soaring into the wild blue computing yonder! 

Pilot Your 200MHz Pentium Pro 
The Pentium Pro processor is Intel's latest generation processor designed to provide workstation 


users with ultra-high performance in true 32-bit environments. The Gateway G6-200 is classified as a 

value workstation, perfect for CAD applications, intense desktop publishing, and graphics and design 

applications. If you require a load of memory and storage space to run your heavy-duty network 

applications, you won't find a better value from any other workstation manufacturer. 


High-Flying Performance Features 
To achieve the high throughput and superior performance your intense applications require, 


we've included a 2GB Fast SCSI-2 hard drive on the Gateway G6-200. SCSI technology offers better 

performance in workstation environments. And the SCSI interface allows you to connect up to seven 

internal SCSI devices, so you can expand like never before. The G6-200 also includes an Adaptec® 

2940 32-bit PCI Ultra SCSI Fast-20controller. Combine all this with 64MB DRAM and your 

workstation applications will fly! 


Gearing Up for Great Graphics! 
With the Matrox®4MB WRAM video card standard on our G6-200, you'll get incredible graphics 


support at higher resolutions, along with hardware accelerated 3-D support and increased color depth. 


Workstation Wonderland with Windows NT Workstation 
All right, Windows NT Workstation customers, you know who you are. And we want to get to 

know you! Gateway 2000 now proudly offers you the best value on the Windows NT Workstation 3.51 
operating system in the industry, and standard on Gateway's G6 models. This is one of the most 
powerful operating systems for any organization that depends on a computer for today's most 
demanding data-intensive business applications. And if you value the reliability and security of 
privacy in large workstation environments, Windows NT Workstation is perfect for you. 

Great news Windows NT 3.51 users! Your Gateway 2000 G6 system will arrive preloaded with 
Windows NT Workstation ready to run! Simply determine and enter your individual security codes 
and passwords during initial setup. We'll configure all G6 systems with the appropriate Windows NT 
3.51 drivers, loaded and optimized for compatibility with Gateway hardware and software. 


Along with Windows NT, you get MS Office 95, Professional Edition for the best 32-bit business 

software applications available. And you can upgrade Pentium processor-based and Pentium Pro 


processor-based PCs to Windows NT for a value that can't be beat! 

Call today for more information 

on our new G6 computers. 
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And if your family has apenchant for the latest (and coolest) in multimedia, then it 's just got 
to be aGateway! All Gateway 2000®Family PC™multimedia systems provide everything your 
family needs for education, entertainment and for your home office. And our TelePath®fax/modem 
with aTelephone Answering Device lets you reach out to neighbors next door or across the globe! 

Out Of This World Performance and Features For Your Family! ' 
Along with great multimedia features, the Gateway P5-120 Family PC system includes 16MB 

EDO performance DRAM and a l .2GB EIDE hard drive. A 6X CD-ROM drive, standard on all 
Family PC systems, gives your family the power and performance to get down to serious business 
or to play thrilling multimedia games. 

Holy amplifiers PC buyers! It's Gateway 2000's super stereo sound system: our exclusive Altec"' 
Lansing ACS-40 speakers and 16-bit Gateway sound card on Family PC systems. Your multimedia 
applications will blast off with realistic sound, and music CDs will be like super music to your ears! 

et Hooked Into MPEG Technology 
e wouldn't lead you up an outdated technology tree. No way! Now all Gateway 2000 Family 

.C multimedia systems include MPEG (Moving Picture Experts Group) data compression 
hnology. MPEG provides superior stereo sound, along with incomparable full-screen, full­

otion video right from your CD-ROM drive. Video from MPEG multimedia applications will be 
smoother. And your multimedia images come to life when combined with the MPEG video scaler, 
standard on Family PC systems. 

Reaching Out To.New Worlds With The Gateway 2000 TelePath 28.8 
Your communication needs are satisfied with the TelePath 28.8 fax/modem standard on most 

Gateway Family PC systems! The TelePath fax/modem state-of-the-art with the ability to fax, 
transfer files and access online services. B'ut there's more! It's also acomplete communications . 

' 
tool with aTelephone Answering Device (TAD) for answering machine capabilities. It also includes 
Gateway's exclusive Information Highway communications CD, with auser-friendly interface and 
easy-to-use tutorial of included trial memberships to CompuServe~ Prodigy~ America Online®and 
Reuters Money Network. You also get GNN (Global Network Navigator) for easy Internet access. 

Gateway's Generations II Software Collection! 
There's virtually no end to .your family's educational and entertainment opportunities with the 

Gateway Generations II Software Collection, for use with the Windows®95 operating system. 
Standard on Family PC systems and the P5-l66XL, Generations II includes 45 of the latest versions 
of the world's most popular software applications such as MS Encarta®96 and MS Cinemania®96! 

Industry-Wide, Prize-Winning Service and Support! 
All Gateway systems come .with our superb Gateway Goldrn service program for award-winning 

support, including to11-free technical support for the life of your Gateway computer. When 
surveyed, Computer Shopper readers answered "Gateway 2000!" unequivocally and bestowed us 
with f:omputer Shopper's 1995.Best Overall Hardware Service and Support award. 



P5-166XLPS-100 FAMILY PC"' PS-120 FAMILY PC PS-133 FAMILY PC 
• Intel®lOOMHz Pentium®Processor • Intel 120MHz Pentium Processor • Intel 133MHz Pentium Processor • Intel 166MHz Pentium Processor 
• 8MB EDO Performance DRAM • l 6MB EDO Performance DRAM • I6MB EDO Performance DRAM • I6MB EDO Performance DRAM 
• l.2GB 9ms EIDE Hard Drive • l.2GB 9ms EIDE Hard Drive • l.62GB 9ms EIDE Hard Drive • 5 I 2K Pipelined Burst Cache 
• 	 2MB DRAM, 64-Bit PC! Graphics • 2MB DRAM, 64-Bit PC! Graphics • 2MB DRAM, 64-Bit PC! Graphics. • 2GB EIDE lOms Hard Drive 

Accelerator with MPEG Video Scaler Accelerator with MPEG Video Scaler Accelerator with MPEG Video Scaler • Matrox®2MB WRAM Graphics 
• 6X EIDE CD-ROM Drive • 6X EIDE CD-ROM Drive I 6X EIDE CD-ROM Drive Accelerator w/ MPEG Video Scaler 
• 16-Bit Gateway Sound Card • 16-Bit Gateway Sound Card • 16-Bit Gateway Sound Card • 6X EIDE CD-ROM Drive 
• Altecrn Lansing ACS-40 Speakers • Altec Lansing ACS-40 Speakers • Altec Lansing ACS-40 Speakers • 16-Bit Ensoniq®Wavetable Sound Card 
• TelePath®28.8 Fax/Modem with TAD* • TelePath 28.8 Fax/Modem with TAD* with ACS-250 Subwoofer • Altec Lansing ACS-400 Speakers 
• Gateway Information Highway CD • Gateway Information Highway CD • TelePath 28.8 Fax/Modem with TAD* with ACS-250 Subwoofer 
• 3.5" Diskette Orive • 3.5" Diskette Drive • Gateway Information Highway CD • TelePath 28.8 Fax/Modem with TAD* 
• 	 Crysta1Scan®15 .28dp Color Monitor • Vivitron"" J5 .26dp Color Monitor • 3.5" Diskette Drive • Gateway Information High way CD 

(13.9" viewable) (13.9" viewable) • CrystalScan 17 .28dp Color Monitor • 3.5" Diskette Drive 
• 7-Bay Desktop Case • 7-Bay Desktop Case (15.7" viewable) 	 • Vivitronl7 .26dp Color Monitor 
• 104+ Keyboard &MS Mouse 2.0 • 104+Keyboard &MS Mouse 2.0 • 7-Bay Desktop Case 	 (15.9" viewable) 
• Microsoft®Windows®95 • MS Windows 95 • l04+Keyboard &MS Mouse 2.0 • 12-Bay Tower Case 
• • Generations II Software Collection • a Generations II Software Collettion • MS Windows 95 • I04+Keyboard &MS Mouse 2.0 
• Gateway Gold"' Service &Support • Gateway Gold Service &Support • • Generations II Software Collection • MS Windows 95 

• Gateway Gold Service&Support • MS Office 95, Professional Edition**PS-100 $2099 $2499 • • Generations lI Software Collection$2899 with Gaming PadPS-75 $1749 
• Gateway Gold Premium Service(75MHz Pentium processor, JMB DRAM, *TelephoneAnswering Device (TAD) gives youcomplete voice messaging capabilities. 


850MB HD, TelePath 14.4 fax/modem, $3899 

Crysta/Scanl4 w! 13.4" viewable screen) 


JJp•(W/.f?i1&'0(WfiiJJ.1 IJ.tj1di~'th&_---'-----------------------
P5-75 	 PS-120 P5-133 P5-150 

• Intel 75MHz Pentium Processor • Intel 120MHz Pentium Processor • Intel I 33MHz Pentium Processor • Intel I50MHz Pentium Processor 
• 16MB EDO Performance DRAM • 16MB EDO Performance DRAM • !6MB EDO Performance DRAM • 16MB EDO Performance DRAM 
• 850MB IOms EIDE Hard Drive • 256K Pipelined Burst Cache • 256K Pipelined Burst Cache Ill! 256K Pipelined Burst Cache 
• 	 IMB DRAM, 64-Bit PC! Graphics • I .2GB 9ms EIDE Hard Drive • l.2GB 9ms EIDE Hard Drive • I.62GB 9ms EIDE Hard Dri ve 

Accelerator • 2MB DRAM, 64-Bit PC! Graphics ii 2MB DRAM, 64-Bit PC! Graphics • 2MB DRAM, 64-Bit PCI Graphics 
• 6X EIDE CD-ROM Drive Accelerator Accelerator 	 Accelerator 
• 3.5" Diskette Drive • 6X EIDE CD-ROM Drive • 6X EIDE CD-ROM Drive • 6X EIDE CD-ROM Dri ve 
• 	 CrystalScan15 .28dp Color Monitor • 3.5" Diskette Drive • 3.5" Diskette Drive • 3.5" Diskette Drive 

(1 3.9" viewable) • Vivitron15 .26dp Color Monitor • Vi vi tron 15 .26dp Color Monitor • Vivitron 17 .26dp Color Monitor 
• 7-Bay Desktop Case (13.9" viewable) (I 3.9" viewable) 	 (15.9" viewable) 
• JQ4+ Keyboard &MS Mouse 2.0 • 7-Bay Desktop Case • 7-Bay Desktop Case • 7-Bay Mini Tower Case 
• MS Windows 95 	 • I04+Keyboard &MS Mouse 2.0 • J04+Keyboard &MS Mouse 2.0 • I04+Keyboard &MS Mouse 2.0 
• MS Office 95, Professional Edition** • MS Windows 95 • MS Windows 95 	 • MS Windows 95 
• 	 Gateway Gold Service &Support • MS Office 95, Professional Edition** • MS Office 95, Professional Edition** • MS Office 95, Professional Edition** $1899 • Gateway Gold Service &Support • Gateway Gold Service &Support • Gateway Gold Service &Support 

Y(f}'fi'}\$'dJ~bi~lf$____$_2_2_99_____ $2399 	 $2899 
** MS Office 95, Professional EditionG6-150 	 G6-200 includes Word, Excel, PowerPoint® 

• Intel ISOMHz Pentium Pro Processor • Intel 200MHz Pentium Pro Processor presentation graphics program, Schedule+, 
• 32MB DRAM 	 • 64MB DRAM Access database and Bookshelj® '95. SOFTWARE CO LLEC TION 
• 256K Internal Cache • 256K Internal Cache • Microsoft Encarta®96 • MS
• 2GB !Oms EIDE hard drive • 2GB Fast SCSI-2 9ms Hard Dri ve Gateway 2000 Cinemania®'96 •MS Julia Child: Home
• Matrox2MB WRAM Graphics • Adaptec®2940 32-bit PC! Ultra SCSI Manufacturing, North Cooking with Master Chefs • MS Bob,'"Accelerator w/ Video Scaler Fast-20 Control ler Sioux City, South Dakota, 

For Gateway 2000 •MS Works 95 •MS• 6X EIDE CD-ROM Drive • Matrox 4MB WRAM Graphics is ISO9002 certified. 
Publisher 95 • MS Money 4.0 • MS Golf• 3.5'' Diskette Drive 	 Accelerator w/ Video Scaler 
2.0 •MS Music Central"' 96 • MS CD• Vivitron 17 .26dp Color Monitor • 4X SCSl-2 CD-ROM Drive 
Sampler• MS Entertainment Packs l-4(15 .9" viewable) • 3.5" Diskette Drive 	 GSA Schedule 
(3 1fun games!) • Ca$h Graf Home Office• 12-Bay Tower Case • Vivitron2 I Color Monitor (19.9" viewable) # GS-OOK-94-AGS-5150-PSOl 
Plus"' • Mayo Clinic®Family Health Book 

•MS Windows NT Workstation 3.51 • I04+ Keyboard & MS Mouse 2.0 • Mediamatics Arcade"' MPEG Player• 
mMS Office 95, Professional Edition** • MS Windows NT Workstation 3.5 1 The Masters®: Interactive Journey Through 

• 	 JQ4+ Keyboard &MS Mouse 2.0 • 12-BayTower Case 

• 	 Gateway Gold Service & Support • MS Office 95, Professional Edition* * Its 60-Year History, for MPEG 
• 	 Gateway Gold Service &Support$4299 $6999 
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.. _,,,.:====.....,,._ .~ Toll free from Puerto Rico 

~ 800-846-361 3 
 Microsoft

8 0 0 4 2 4 3 0 8 1 Windows 95 

610 Gateway Drive • P.O. Box 2000 • N. Sioux City, SD 57049-2000 • Phone 605-232-2000 •TDD 800-846-1778 •Fax 605-232-2023 • FaxBack 800-846-4526 International 
FaxBack Access 605-232-256 1•Component Add-On Sales 800-846-2080 •Sales Hours: 7am-1 Opm Weekdays, 9am-4pm Saturdays (CST) 

© 19%Gateway 2000. Inc. G~ueway 2000. Crysta!Scan,TclePath. black-and-white spot design. ·'ff' logo. Gateway 2000 DuoLinc .ind .. You\·e got afriend in the business.. slogan:ire registered trademarks. and Family PC. Gateway Gold, Kid's BackPack aiid Vivitron are 
lrademar.ks of Gateway 2000, Inc. The Intel Inside Logo, Intel. Pentium :ind OverDrive arc registered trademarks of Inte lCorporation. All other brnnds and product n:1mcs nre trademarks or rcgi5tcred trademarks of their respective companies. All prices and configurations 

are subject to d1angl' without notice or obl igation. Prices do nm inc lude shipping or applicable sa les tax. 

http:lrademar.ks








Industry-leading values from Gateway 2000'.'l $@j\,\1'a.f':.~· (Available to both existing and new Gateway customers) 

,..r· 11. · • .11 • MS Windows® 9S Upgrade
l.• 1.l!Ytf-t 1l ': w-118\ (Sold only with the purchase of asystem)
Audio Multimedia Kits 	 Only available to our valued customers! Windows 95 will make your system 

faster and easier to use. Order your copy today! $79 (On diskettes $89)
Choose aGateway 16-bit CD-quality sound card or an Ensoniq®Soundscape"' 

16-bit wavetable sound card. Both are Sound Blaster"' compatible and include 10th Anniversary Software Bundle 

two AltecT" Lansing ACS-40 speakers. Includes BioForge"'; Wing Commander®III: Heart ~f theTiger"'; Ma_rc Carpet™ 

$9S (Gateway 16-bit sound card and Altec ACS-40 speakers) II: The Netherworlds; and aGateway 2000 10th Anmversary T-sli1rt. ;ii49 
$1SS (Ensoniq So1111dscape 16-bit wavetable and A/tee ACS-40 ~peakers) (Bio Forge may not be suitable for yo11nger children.) 

Multimedia Speaker Upgrades Kid's BackPack"' II 
Add the all-new Allee ACS-250 subwoofer for up to 40 watts of additional bass. Includes What is a Bellybutton?;The Tales of Peter Rabbit;Cinderella,The 

$75 (11pgradefrom systems which include A/tee ACS-40 speakers) Original Fairy Tale; Freddi Fish"'and the Case of the Missing Kelp Seeds™; 
PocahontasReading Adventure, and aGateway cow-spotted backpack. $59 

The Dolby®Surround Sound Gateway-exclusive ACS-400 speaker system will 
make yimr multimedia applications come alive with true theater-like surround n ••1 """"""'Gateway Gamer's Pack 
sound. . Gomplete with two Altec ACS-400 satellites and ACS-250 subwoofer. 

$120 (11pgradefrom systems which incl11de A/tee ACS-40 speakers) 

4X Three-CD Changer 
Enhance the value and usefulhess of your PC with a 4X three-CD changer. You 'll 
have access to three times the amount of information of a single CD-ROM drive. 

$40 (upgrade from systems with 6X CD-ROM drive) 

~\>h ~1,u1h~ :r~'ll®Lts· & $~1®1-'8..~\~· 
(Sold only with the purchase of a system) 
TelePath®28.8 Fax/Modem with TAD 
Internal fax/modern, 28,800bps modem,V.34, with 28,800bps fax capabili ty. 
Sends and receives data and faxes, and includes Telephone Answering Device 
(TAD) for full voice mail capabilities. Includes trial memberships to Compu­
Serve®,AOL and Prodigy® and more! $149 (TelePath 14.4 Fax/Modem $79) 

Colorado Memory System Jumbo 1400 TBU 
CMS Jumbo 1400 internal tape backup unit with up to l.36GB compressed 
(680MB native) storage capacity per tape. Comes with MS Windows and DOS® 
software, one tape and cable. $199 

]

0 	

@drt~]" ' (Sold only with the purchase of a system) 

Gateway Vivitronn.' Color Monitors 
Non-interlaced color monitor using Sony®Trinitron®tube technology, 
capable of 1280 x 1024 resolution. 

Gateway VivitronlS Color Monitor, .26 dot pitch (13.9" viewable) 
Upgrade from aCrysta!Scan®l4 (13.4" viewable) to Vivitronl5 $150 
Upgrade from aCrysta!Scanl5 (13.9" viewable) to Vivitronl5 $6S 
Gateway Vivitron17 Color Monitor, .26 dot pitch (15.9" viewable) 
Upgrade from aCrystalScanl5 (13.9" viewable) to-Vivitron 17 $355 
Upgrade from aVivitronl5 (13.9" viewable) to Vivitronl7 $290 
(Upgrade prices good only at time ofsystempurchase.) 

rl\ :tl"M~'@it1'_&,~Jlil~ (Sold only with the purchase of a system)
"t ~ 

3Com®Ethernet Adapters 
High-performance 16-bit Ethernet cards. 
16-bitTripleMedia Card withBNC, AU! and RJ-45 connectors $99 
16-bit Card with only RJ-45 connector $79 
SMC®ISA Ethernet Adapters 

• 16-bit Triple Media Card with BNC, AUJ and RJ-45 connectors $79 
• 16-bit Card with only RJ-45 connector $59 

Includes Command & ConquerT~Virtu al Pool'": Straight/8, The Journeyman 
Project 2®: Buried in Time~' Terrninal Velocity';" Primal Rage':' and aGravis"' 
GamePad": $79 

Finance Pack 
Includes Quicken Deluxe 5, Quicken®Financial Planner';' QuickenFamily 
Lawyer~' Quicken Parents' Guide To Money':' and acoupon to receive TurboTax® 
Deluxe upon release at no extra charge. $79 
Starter Pack: the Sequel 
Anew twist on our favorite software bundle! Includes Tuneland";'Cyberia';' Rand 
McNallyTripMaker7 70 Million Households Phone Book, Hometime®Weekend 
Home Projects, SimCity"'; Consumer Survival Kit, and The 7th Guest"'. $99 
Call and ask about our other value-pric~d software bundles! 

U1 
11' ' E1:t :.~'11'&1 (Available to both existing and new Gateway customers) 


Epson®Stylus'" Color Ils Ink Jet Printer 

Photo-quality printing in color and black-and-white. Easy-to-use drivers are 

compatible with virtually all MS applications. $259 (plus $30 rebate) 


Epson Stylus Color II Ink Jet Printer 

Perfect for the small business or home office, providing vivid color and crisp 

black-and-white printing at 720dpi. Plus it's quiet and compact! $399 

Hewlett®Packard DeskJet 600C Inkjet Printer 

The HP 600C ColorSmart technology produces clear, vibrant color with 16.7 

million colors to choose from! Black 600dpi printing on plain paper or up to 

600 x300dpi color printing. Includes 34 scalable typefaces. $259 


Hewlett Packard LaserJet SL Printer 

Add a professional edge to your outputs with 600dpi and HP Resolution Enhance­
ment technology. Fast laser printing at four pages per minute. $479 

Hewlett Packard LaserJet SP Printer 

Full-featured HP LaserJet printer for your business printing needs. Provides up to 

600dpi resolution at six pages per minute. $849 

All printers include parallel cable. Call formore printer options! 

$:~11·\'foAt & $'l(.'!.l(_r'<ffil 'is 
Gateway Goldrn Premium 
• 	Extended Three-Year On-Site Agreement 

• 	Priority800 Number For Access To Technical Experts
$99 at point of system sale
$129 upgrade within current on-site service agreement 

"You've gor a friend in rh e business."~ 

ateway accepts most major credit cards and 
C.O.D. temzs, with net 30-day tenns and leasing ~ 
options available to qualified commercial NO PAYMENTS 

customers. You can also apply for theGateway 8 0 0 424 3081 -AskAbow Our 
"90 Days0DuoLine"' MasterCarrfi' card, issued by Dial Call the Gateway 2000 special component add-ons division at 800-846-2080 for our 

National Bank, Des Moines, Iowa. 
No Payment" 

Program! complete lineofextras for Gateway customers. Sales hours: 7am-10pm Weekdays. 







J-lighesl performance PC XServer. 
Pully XI I R6 compliant and the 
fastest on the market today.Common Desktop Environment (CDE) . 

Xtrace Protocol Tracer. 
Captures X network protocol for 
greatly simpli fied troubleshooLing 

and applica tion debugging. 

Support for up Lo Vr 320 Emulation. 

key sequences. 

Including rant resizing aml 
scripting capabilities. ~ 

Exceed Basic Scripting Language. 
Par customizing applica ti ons and 

automating repetitive tasks. 

Unique Launch Pad and Virtual Desktop. 
User-programmable menuing facilit:y 
with graphica l in terface simplines 

window management and 
applica tion launching. 

Enhanced Xpress Serial LineAccess. 
Ta kes adva ntage of modem 
co mpression ca pabilities. 

Uniquefull-featured X Development 
Kil. Leis you port, design and run X 

clients right on the PC. 

NPS. New Hummingbird 
client for seamless sharing 

of network resources. 

Xsess ion Drag­ and-Drop Multiple 
Program Starter. Par concurrent 

startup of X, non-X, and 
Windows app lications. 

E-Mail. Supports MIME sta ndarxls 
for fil eattachments. 

News Rea der. 
Provides simple access to 

USENET newsgroups. 

PPP and SLIP support. 
Provides IP over serial 

line connectivity. 

XIE support. 
Offers high performance 

image handling. 

NewHummingbird VxD TC P/IP stack, 
plusM i crosa~·s TCP/IP slack. 

Both support NPS and 
associated utilities. 

Gives you the same look and feel across UNIX 
platformsas endorsed by SUN, HP, IBM, 

Novell, DEC, SGI, TriTeal, and other vendors. 

Graphica l Keyboard 
Conngurator. Enables simple 

remappingof keys and 

RConftg and SConng. 

Even more powerful centralized 


network adminislrat.ion, 

conllguration and 


installation facilities. 


We Just Exceeded exceed 

Introducing Exceed 5 - the leading PC Xserver with a new suite of internetworking tools. 
m It wasn't easy.But Hummingbird just topped itsown 
rat world standard PC Xserver, the one that outsells 
the closest competitor by more than three to one. We did it 
by givingExceed 5 evenhigher performance. Plus an 
extensive new set of internetworking tools. And ended up 
with a package that goes even fmther to meet your 
connectivity needs. 

Exceed 5still featureseverythingyou needfor robust 
PC-to-UNIX integration, including an upgraded TCP/IP 
stack, Exceed/Xpress dial-up connectivity, powerful network 
administration facilities. and Hummingbi rd's exclusive 

X Development programmingtools. And now you also get 
numerous additional TCP/IP applications. Includingthe 
highest performance NPS client availabletoday. And Exceed 
is theonly familyof PC Xservers availablefor Windows, 
Windows NT, Windows95, OS/2, and DOS. 

So for theintemetworking solution that keeps exceeding 
your expectations, turn to Exceed. It's the world's leading 
PC X server and a wholelot more. Por more information or 
the nameof thereseller serving you, call (416) 496-2200 
or visit our web siteat 'iO\\ mailable rol' \\indO\\S, 
www.hummingbird.com \\ indO\\S \T & \\'indO\\S 93. 

HUMMIN~BIRD® 
COMMUNICATIONS LTD. 

1Sparl<s Avenue,North York,Ontario,Canada M2H 2W1 Tel: (416) 496-2200 Fax: (416) 496-2207 •Offices in: Washington DC,MountainViel'/ CA &Raleigh NC,USA •Geneva, Sl'litzertand •Paris, France •Munich, Germany• Maidenhead,UK 
Exceed is aregistered trademark of Hummingbird CommunicationsLtd. All other brand or product names are trademarks or registered tradema~s of their respective companies. ©1995,Hummingbird Communications ltd.Applications included may va~ dependingon the PC plattorm. 

Circle 84 on Inquiry Card. 

http:www.hummingbird.com


Put the Space in Cyberspace 
UDO FLOHR 

T he wor ld isn ' t fl at, so why 
should the World Wide Web 
be? The Virtual Reality Mark­

up Language ( YRML) enables you to 
create and navigate through 3-D worlds 
on the Web. 

What ' s it good for? Try this: Imagine 
a travel agency's home page. Instead 
of a boring li st of choices or photos of 
destinations, you find yourself in a 3-D 
scene-a virtual travel agency. While 
waiting for the "agent," you step up to 
a poster of a resort. A mouse-click takes 
you into the scene in the poster, com­
plete with trees, mountains, and a coun­
try c lub. Ordinary, flat Web pages wi ll 
seem snore-inducing by comparison. 
In addition, the " no-interface" inter­
face wi ll appeal to the neophyte ne t 
surfer. 

VRML (it rhymes with thermal) is 
a specification for defining 3-D envi­ g 

c 
ronments-wor lds-on the Web. It Gl 

i;; 
(/)aims to create a Web environment re­ .,, 

quiring no training, no metaphor, and :Il 
)> 
(/) 

:Ilno interface. In Mark Pesce's ground­
m 

6 
breaking book VRML-Browsing and "' ~--------------------------------~~Building Cyberspace (New Riders Pub­

li shing), Web creator Tim Bemers-Lee Create and explore VRML forever-arb itrary interactive be­

reasons that nav igating 3-D space is havior is critical to VRML's long-term suc­

more natural than clicking through hy­ 3-D Web worlds cess . Therefore, the plan is to include it in 

perlinked text pages. You can explore version 2.0. 
with the Virtual Realityvirtual cities or museums and view 3-D Although it 's not an extens ion to the 
representations of data. Like hot-linking Hypertext Markup Language (HTML)­Markup Language
through the Web, you can jump from 
one 3-D VRML world to another. 

A language of Space 
VRML 's designers (Pesce, Gavin Bell, and Tony Pari si) had 
three requirements for VRML 1.0: It had to be platform-inde­
pendent, suited for low-bandwidth network connections, and ex­
tensible. They sacrificed other features, including interactivity. 
You can see that virtual basketball and move around it, but you 
can ' t dribble it-not yet, anyway. 

They postponed interactivity to avoid a language war. People 
don't get excited about the syntax of a language for describing 
polygonal objects, says the VRML specification , but they do get 
excited about syntax for manipulating "real" objects. They know 
they can't avoid the issue of adding "real" language features to 

and HTML browsers cannot interpret it-
VRM Lis simi lar to HTML in a few ways. 

Like HTML, VRML is a platform-independent, document-cen­
tered ASCII language. Un like HTML, it tells the computer how 
to create 3-D worlds. Developers construct complex objects­
nodes in YRML parlance-from polygons and solids. However, 
YRML is more than geometry: You can specify light sources, the 
object material s, and effects such as fog . 

Besides polygons and 3-D items, a node can contain a JPEG 
image or even MIDI sound data. A VRML page can also include 
links (which are call ed anchors) to other VRML documents, 
HTML documents-whatever. A VRML object (or part of an 
object) can link to any other item on the Internet. All this in for­
mation goes into an ASCII text file that typically has the exten­
sion .wrl. When you point your VRML-enabled browser at a 
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PUT THE SPACE IN CYBERSPACE 


AWorld with aView 

Not all Virtual Reality Markup Language IVRMLJ viewers are the 
same, or even equivalent. Distinguishing features include the speed 
and quality of the rendering software that displays VRML worlds on 
different platforms. Here are some of the most notable viewers: 

• 	WebSpace. Not surprisingly, Silicon Graphics, whose Open Inventor 
graphics library provided the basis for VRML, announced the first 
VRML browser, WebSpace . Template Graphics developed Web­
Space, and it's available (http://webspace.sgi.com/ ) for multiple 
platforms, including Silicon Graphics' workstations and Windows NT. 

• WebFX. Paper Software's viewer for Windows is a helper application 
within popular World Wide Web browsers (including Quarterdeck 's 
Mosaic and Netscape). According to Paper Software 's president 
Michael Mccue, the company 's Web site (http: //www.paperinc 
.com/ worlds .html) registered 13,000 hits on the first day that 
WebFX became available. 

• 	WorldView. lntervista is a company that involves VRML originators 
Mark Pesce and Tony Parisi. Its WorldView viewer is compatible 
with all flavors of Windows. WorldView (http://www.intervista.com 
/ worldview.html) uses RenderMorphics ' RealityLab, which Microsoft 
acquired , for rendering. 

• 	Fountain. Caligari's stand-alone browser (for Windows) supports 
both the Hypertext Markup Language (HTML) and VRML. It was a 

... 
• 

finalist in BYTE's Best of Comdex Awards . Fountain (http://www 
.caligari .com/ ws/ fount.html) can also build and edit worlds. 

• 	Whurlwind. For a while, there was a shortage of viewers for the Mac, 
but then came Whurlwind (http:// www.info.apple.comqd3d/Panel 
/ page1_3_1.html). Created by Bill Enright and John Louch, it requires 
Apple's QuickDraw 3D, which doesn 't fly short of a Power Mac with 16 
MB of memory. 

•Voyager. Virtus (http://www.virtus .com/ virtuspro.html), maker of the 
3-D modeling package WalkThrough Pro, created this Mac browser. It 
works without QuickDraw 3D. 

• VRweb. The Hyper-G team at the University of Graz (Austria), cooperating 
with the National Center for Supercomputing Applications (NCSA) and 
the University of Minnesota, has developed VRweb, a VRML viewer for 
Unix and the three Windows platforms. 

• Internet Explorer. At press time, Microsoft was offering a beta VRML add­
in for its browser at http://www.microsoft.com/windows/ie/ie.htm. 

To find information on VRML browsers , builders , tools, documentation, 
and sample VRML worlds, check out San Diego Supercomputer Center's 
VRML Repository at http://www.sdsc.edu/vrml. 

A VRML programming library, with source code for virtual-reality ren­
dering tools, is freely available in the public domain at http://www 
.eit.com/ vrml / qv.html) . 

VRML page, you enter the world that's 
described by the fi le. 

As the World Downloads 
VRML operates within th e bas ic We b 
browser-server paradi gm. Servers inter­
pret browser requests and , with any luck, 
return the requested document, preceded 
by the document's tag, or Multipurpose 
Internet Ma il Ex tensions (MIME) type. 
The MIME type for YRML documents is 
x-world /x-vrml. You can view them with 
a VRML viewer and a browser configured 
to use that viewer. It 's simple. 

On the server side, you may di stribute a 
VRML world across several servers. Part 
of a scene may come from one place, and 
links may connect to a different server at a 
different location. YRML files use a nested­
object representati on, sending the overall 
picture informati on firs t and the detail s 
later. In prac tice, thi s means scenes and 

ParaGraph lnternational's Virtual Home Space 
Builder lets you build, view, and navigate 3·D 
scenes in VRML. 
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objec ts first di spl ay as a rectangle (the frames, and arti fac ts (e.g., jagged edges). 
bounding box) and the detail increases as Developers can use a few VRML fea­
more information arrives . Consequentl y, tures to lessen these performance horrors. 
you can start nav igating with 
your VRML viewer while not­
yet-visi ble details and objects 
load. This makes YRML more 
bearable on slow connections 
and machines . 

The viewer' s navigation in­
terface typically includes di­
rectional buttons or a joystick 
or handl ebar. It can also use 
just mouse-clicks and drags . 
As the mouse pointer passes 
over a link (e.g., an elevator 
button in the scene), that ob­
ject changes color. If you click 
on a lin k, a new document 
loads: another VRML world, 
an aud io or video document, 
or a dull , old 2-D Web page. If 
the VRML viewer comes 
across a link to a non-VRML 
data type, it brings up a helper 
applicati on. 

Hunger for World Power 
YRML is definitely not for the 
fainthearted CPU . Animated 
3-D scenes are heav y co m­
putin g appli cati ons, even if 
you' re not fussy about photo­
realistic rendering. If you have 
insufficient computing power, 
you should expect to see slug­
g ish naviga ti on, stutte rin g 

contin ued 

World Processing 
You probably don't want to plan on writing the Virtual Reality 
Markup Language IVRMLJ in your text editor. Even though 
VRML's designers wanted to let nonprogrammers create their 
own virtual spaces quickly and painlessly, it's not quite as 
simple to describe a 3-D scene as it is to describe a page in the 
Hypertext Markup Language (HTML). Fortunately, many ex­
isting modeling and CAD tools now offer VRML export, and 
VRML-centered tools are arriving. Animation, texturing, and 
photo-realistic rendering are among the qualities that distin­
guish VRML authoring tools from one another. Here are some 
of the top tools: 

• 	Open Inventor (Silicon Graphics): This object-oriented 3-D 
toolkit for Silicon Graphics workstations provided the basis 
for much of VRML. Think of it as the original. 

• 	Virtual Home Space Builder (ParaGraph International}: Based on 
the Virtual Home Museum System for children, this Windows 
VRML modeler is less complex than others, but it's easy to 
use, inexpensive, and less demanding on the hardware. 

• 	Genesis World Builder and G Web (Virtual Presence): These 
tools are used for building worlds and VRML publishing, 
respectively , for Windows and various Unix workstations. 

• 	WalkThrough Pro (Virtus): A high-end Mac and Windows 3-D 
scene designer with VRML export, WalkThrough Pro even 
supports stereo glasses. It creates stand-alone models to 
distribute with the freeware Virtus Player. 

• 	StudioPro (Strata): A high-end modeling and rendering ap­
plication, it provides output for both VRML and QuickTime 
VR . StudioPro makes full use of QuickDraw 3D and re­
quires a Power Mac. 

http://www
http://www.sdsc.edu/vrml
http://www.microsoft.com/windows/ie/ie.htm
http:http://www.virtus.com
www.info.apple.comqd3d/Panel
http://www
http:http://www.intervista.com
www.paperinc
http:http://webspace.sgi.com
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PUT THE SPACE IN CYBERSPACE 

For example, VRML's point of view is a 
camera. Normally, as you navigate through 
a VRML scene, you move th e camera 
around-which is a compute- and band­
w idth- intensive process. So , often a 
world's creator will define vi sta points­
predefined viewpoints that you can jump to 
directly-to speed motion to important 
points of view. 

Another trick is to vary the level of de­
tail. If you' re far away from an object, you 
don' t need the same level of detail as you 
would if you ' re close to it. The VRML 
definiti on cleverly uses thi s opportunity 
for optimization by employing a nested 
form at for obj ects . The level of detail 
(LOD) feature switches between different 
representations of an object automatically, 
from low to high detail, depending on how 
close the object is. 

Even with these tri cks, it makes sense 
th at Silicon Graphics is bi g on VRML: 
Virtual reality and 3-D rende1ing still work 
best on high-end graphics workstations. 
For the res t of us, a 100-MHz Pentium 
machine with 32 MB of memory and Win­
dows acceleration hardware or a Power 
Mac will do. 

Ample bandwidth is a necessity. Even 
though VRML describes 3-D objects effi­
ciently , a complex scene has many poly­
gons , and tex tures require much data. 
Some experts suggest that ISDN is the 
minimum to ex plore the 3-D Web seri ­
ously . Unless you enjoy watching virtual 
grass grow, a 28.8-Kbps modem is the 
minimum. 

Worlds to Come 
Future VRML objects will know about 
physics, for animation and user interac ­
tion. You will be able to rearrange the fur­
niture or bounce a ball. Apparently, VRML 
developers are contemplating using Sun 

Caligari Corp. Silicon Graphics, Inc. 
Mountain View, CA Mountain View, CA 
(800) 351-7620 (800) 800-7 441 
(415) 390-9600 (415) 960-1980 
fax: (415) 390-9755 fax: (415) 961-0595 
http://www.caligari.com http://www.sgi.com 

Strata, Inc. 
St. George, UT 
(800) 869-6855 
(801) 628-5218 
fax: (801) 628-9756 
http://www .strata3d.com 

Virtual Presence, Ltd. 

ParaGraph International 
Campbell , CA 
(408) 364-7700 

London, U.K. 
+44 171 252 2922 
fax: +44 171 237 1360 

fax: ( 408) 374-5466 Virtus Corp. 
http://www.us.paragraph Cary, NC 

(800) 847-8871 
(919) 467-9700 
fax: (910) 460-4530 
http: //www.virtus.com 

Exploring the Worlds 

With your hardware and software in order, it's 
time to explore the brave new worlds of the Vir· 
tual Reality Markup Language (VRMLI. As is 
usual on the Internet, there's a tremendous 
variety of material. Here are some of the most 
interesting sites: 

• 	http://bug.village.virginia.edu 
Filmmaker David Blair, with artists and virtu­
al-reality gurus , is turning his movie WAX: or 
the Discovery of Television Among the Bees 
into a 9000-virtual-room 3-D experience, with a 
soundtrack in English, Japanese , French , or 
German. 

• 	http://www.addict.com/ATN 
/Sonic_Lodge/ register.html 
The Internet Underground Music Archive (IUMA), 
a popular site to download off-mainstream 
tunes, is now working with Mark Pesce. It con­
tains a Sonic Lodge living room with a virtual 

Microsystems' Java programming lan­
guage, which downloads small ap­
pl ets, to execute fun ctions. Future 
VRML will a lso support video and 
sound data streams, bot11 ambient and 
tied to specific objects. 

After all that comes user-user in­
teraction. Researchers at the German 
National Research Center fo r Infor­
mati on Technology are developing a 
multiuser extension to VRML. It will 
control how and when users appear 	 From far away, it looks like a cone (LODCONE.PCXJ. 

From the middle distance, it looks like a bumpy sphereto others in a virtual environment. 
(LODSPHER.PCXJ. From close up, it looks like a cubeIBM is also getting involved, al­ (LODCUBE.PCXJ.

though it 's been vague in its state­
me nt s. In Au gust 199 5, IBM an­
nounced a VRML extension ca lled 
VRML+. According to IBM multi­
medi a director Willi e Chiu , it will 
make "a lot more services available." 
So far , the impact of IBM's initiati ve 
has not been apparent. 

Where To? 
It' s not as if YRML viewers are going 
to replace existing HTML-based Web 
browsers. HTML will remain the stan­
dard for text pages with hyperlinked 
graphics and text. Is it true then that 
YRML brings us the Web without the in ­
terfac e? Not exactly. Walking or flyin g 
through a scene mi ght be more natural 
th an scro lling through a Web page, but 
you still have to learn how. Also, authoring 
tools are complex to use. 

So what is it good for? As a new me ­
dium within a new medium, it's difficult to 
predict. Initially, Web sites will probably 
use it as they use RealAudio and Shock­
Wave-for extra glitz. But it can do far 
more. Already, architecture and industrial-

sofa , virtual magazines (that tap into existing 
IUMA World Wide Web pages) , and a virtual 
CD player to play music. 

• http://www.hyperion .com/planet9 
/vrsoma.htm 
Virtual SoMa links the Web pages of busi ­
nesses in the South of Market neighborhood of 
San Francisco in a 3-D street scene. 

• gopher://boombox.micro.umn.edu:70 
/ 11/ gopher /Macintosh-T urboGopher 
The University of Minneapolis gopher team of­
fers TurboGopher VR, a client a,pplication that 
shows "Gopherspace " as virtual buildings rep­
resenting files and directories, and advertis­
ing their content on billboards. 

• 	http://www.sgi.com/ products 
/ webforce/stockl .wrl 
A Web-server script can generate VRML im­
ages on the fly. For example, Clay Graham of 
Silicon Graphics has a script to display the 
company' s current stock price as a financial 
thermometer. 

This code 
provides a 
test for level 
of detail (LODI for a very 
strange, imaginary object. 

-­

VRML Sample Code 
llVRML Vl.O a sc i i 

II test file for LOO (level of detail) 


Material I di ffuseCol or 0 1 0 I 

LOO I 

center O 0 0 II center of children 

range [ 5 , 10 J II increasing ranges 

II for n ranges there shou l d be n+ l c hil dr en 
II 	 too few children : use last one 
II 	 too many children : ignored 

Cube I I II fo r [O , 3) 
Sphere I II for (3 , 5) 
Cone I I II for (5 , inf) 

II Cy l i nder 
I 

design firms are using YRML to construct 
static models to display to customers and 
the general public. Some companies are 
experimenting with using 3-D effects to 
aid in navigation around their Web sites. 
And it won' t be long before we see sites 
using moving 3-D representations of dy­
namic data. • 

Udo Flohr is a BYTE contributing editor 
based in Hannover, Germany. To reach him 
on the Internet, send E-mail to j lohr@dfn.de. 
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Opening PBX Doors 
SALVATORE SALAMONE 

I ' m going to conference-in Bob 

now. If I lose you, I' U call you 1ight 

back." An excuse to hang up on 

you? Or is setting up a confe rence call 
really that confusing? Probably the lat­
ter, consideri ng that a typica l office 
phone has a few doze n features and 
maybe 20 keys . You might complain 
abo ut compute r user interfaces, but 
nothing tops a te lephone . Imag ine if 
your banker said , 'T m going to try to 
withdraw the money for you now, but I 
may just stop ha lfway throu g h and 
leave you standing there." 

Conference ca ll s may see m like 
small potatoes, but they' re part of the 
larger issue of getting PBXes to talk to 
computers. There is hope. We ' re start­
ing to see the first of many data-friend­
ly PB Xes. Major players in the PBX 
market, including AT&T, Fujitsu, Mi­
te!, NEC, Nortel (formerly known as 
No rth e rn Te leco m ), and Siemens 
ROLM, are offering better connectivi­
ty between th e PBX and th e LAN . 
They' re also opening up the architec ­
ture of the PBX so it ' s easier to tap a 
PBX 's functions and servi ces. And 
they' re making the PBX a better net­
work citizen by add ing support for tra­ Once the mainframes real- time operating system control the switch. 
ditional data network management. Recently , PBX vendors have added the ca­

of telephony, PBXes pability to handle data directly from PCs and 
How It Works LANs. There are two approaches to handling are making their wayBefore you start plugg ing cards into data traffic in a PBX. One is to dedicate PBX 
your server and installing software on channels to data traffic and circuit-switch that onto PC networks 
your PBX , you should probably know traffic; basically, the PBX handles voice and 
what's going on in there. A PBX is easy data the same way (see the figure "Dialing fo r 
to understand , at least from a high level: it ' s a switch . It has a bus Data" on page 64NA 2) . The other approach is to switch voice 
into whjch you plug cards that provide various functions , such as traffi c through the PBX but use LAN-based packet switching 
ISON and Switched 56 service, or for plugging telephones (or oth ­ for the data, essentially creating a hybrid PBX/LAN hub (see 
er dev ices) in to the ou tside world. the fi gure "Bringing It Together" on page 64NA 2). 

These dev ices, which all have their own unique addresses, set Today it makes sense that you could run data and voice over a 
up virtual circuits with other devices. When you pick up your PBX. It 's just a digital signal, after all. PBX vendors even creat­
telephone and dial an internal extension , the PBX basically hands ed digital PBXes that could handle both voice and data as many 
your phone ' s address to a memory location th at' s reserved by as IO years ago. But it 's not that simple. The problem lies in the 
the other extension ' s telephone, and vice versa, then sends a ring PBX's closed architecture. 
signal to the other phone. Easy enough. The switch part of the The first PBXes had closed hardware and software architectures 
PBX keeps track of all the exchanged memory locations and that were tightly integrated. Hardware was usually proprietary­
routes signals to the appropriate ones. A central processor and a the processors were often designed specifically for a vendor's 
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OPENING PBX DOORS 

PBX. Since the hardware was pro­
prietary, so was the OS. And since 
the OS was proprietary, all the ap­
plications were, too. Consequently, 
PBX func ti ons like call process­
ing were closely tied to a specifi c 
PBX model (or, if you were lucky, 
to a PBX family). With all thi s pro­
prietary design, softw are vendors 
were a litt le concerned about de­
veloping for a PBX that would be­
come extinct. Consequently, they 
dido ' t develop the software that 
would have faci li tated the joining 
of PBX and computer or network. 

Today, most vendors bu ild their 
PBXes around commonly ava il­
able processors running common 

Data modules connect stand-alone PCs and LANs operating systems (typically Uni x) to PBXes where data traffic is carried over dedicated 
and use common programm ing circuit-switched channels. 
languages (C and C++). Modu lar 
architectures have replaced mono-

Dialing for Data 
PBX 

lithi c, and all functional aspects, 
such as systems management, applications, 
and applications management, are decou­
pled from each other (see "Building Blocks 
Stack Up" on page 64NA 6). 

This architectural change makes it much 
easier to develop, troubleshoot, and add 
new applications to a PBX. Granted, you 
probably won' t go off and develop a qu ick 
telephony app, but you ' re no longer stuck 
waiti ng for the PBX vendor to modify its 
softw are for a new service or fun cti on. 
You can now choose from many telephone 
V ARs and systems integrators to write ap­
plications for you . 

The modul ar so ftw are approach a lso 
makes it easier to take advantage of new 
telecommunication services, such as wire­
less networks, as they become available. A 
PBX manufacturer would have to provide 
only wireless network inte1faces and wire­
less call-management so ftware in order 

fo r you to connect to a wireless service. 
Additionally, the modular approach de­

couples the call-process ing functions of a 
PBX from the actual switching fabric. That 
means the same admini strati ve and man­
agement functions can be appl ied to dif­
ferent switch fabrics . In essence, you can 
upgrade a PBX's switching fabric to a new 
techno logy, such as asynchronous trans­
fe r mode (ATM ), without hav ing to redo 
all the software. 

PBX Glasnost 
Thanks to open hardware and software ar­
chitectures, PBX vendors can now offer 
more fea tures and newer WAN services 
faster than they could in the past. Sudden­
ly, PB Xes look pretty attracti ve to data 
networki ng folks. And additional modifi­
cations will enhance the PBX's statu s as a 
data network element. 

Bringing It Together 
PBX with LAN hub 

Some hybrid PBXes include an integrated LAN hub 
that allows data to be packet-switched (at higher 
speeds) while voice traffic is circuit-switched. 
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Telephone with 
built-In data module 

PC adapter card data module Stand-alone 
data module Bridge or router 

LAN 

For example, it ' s now easier to connect 
a PC or a LAN to a PBX. Older PBXes 
have low-speed, proprietary connections 
between the PBX and any data device--64 
Kbps was typ ical. 

Much has changed. PBX vendors have 
added hi ghe r-speed data interfaces and 
embraced standard approaches to connect 
the networking environment with the PBX. 
These approaches inc lude TCP/IP co n­
nections and support fo r new APls. 

AUniform Language 
Probably the most im portant development 
in the las t two years is the near uni versal 
support by PBX vendors of two program­
ming interfaces: AT&T and Novell 's Tele­
phony Services API (TSAPl) and Intel and 
Microsoft's Telephone APl (TAPI). These 
two APTs provide standard ways for PCs to 
give PB Xes orders and receive informa­
ti on back. Hi stori call y, integrat ing com­
puters and PBXes was ex pensive- it was 
something you did with several hundred­
thousand doll ars' worth of hardware and 
software. Today you can buy VBXes and 
OLE Controls that you can plug into any 
Visual Bas ic application. You can gener­
ate a telephony-enabled applicati on fo r 
about a hundred do ll ars, and ready-to-roll 
appli cati ons would cost you only a few 
hundred do llars per seat. 

TSAPI creates a logical connection over 
a LAN between the computer and the tele­
phone on a person ' s desk (see "Logical 
Lin ks" on page 64NA 8). It defines the 
function calls the cli ent and server appli­
cati ons use to manage and execute tele­
phony services. Th is has been possible for 
a whil e, but o lder systems used a physi­
cal connection between the computer and 
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You go swimming only minutes 
after eating. 

You walk under ladders. 

You use abutter knife to remove 
toast from the toaster. 

Then you go and test your 
client/server design at an IBM 
Open Systems Center. 

So much for your daredevil image. 
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Even those who live on the edge know they shouldn't take chances when designing a client/server 


system for their business. With so much to be gained, you have to be sure that everything goes just right. 


Think of an IBM Open Systems Center (actually, there are 42 of them around the world) as a 


proving ground for client/server applications. Here, no stone is left unturned. 

For starters, skilled consultants will help 

you design and test your system before you 

build it. From developing proof-of-concept 

prototypes to integrating new technologies to 

anticipating long-term performance, they'll 

help make sure the system you design today is 

nexible enough to meet your needs tomorrow. 

Does your current system use hardware 

and software from a variety of vendors? At 

an IBM Open Systems Center you'll find a 

wealth of experience in designing multivendor 

environments. And, just as important, a 

willingness to look for solutions wherever they 

might exist. So you can design a system that 

lives up to everyone's expectations . 

Of course, you'll also find the skills you 

need to better evaluate technology alternatives, 

explore interoperability options, address 

Can your 
computer 
company 
do this? 

security concerns, even 

identify ways to expand 

your system down the road. 

All to make sure your investment remains 

secure and your system intact. 

To find out how your company can 

realize the rewards of client/server, call us at 

1 800 IBM-3333, ext. JA005. Or visit us on the 

Net at http://\vww.csc.ibm .com 

And please, be careful out there. 

--- · -~ 

Solutions for a smal I planet'" 

http:vww.csc.ibm.com


OPENING PBX DOORS 

the telephone-a computer with an adapter 
card that incorporates a jack for a phone 
handset, for example. 

A common use of TSAPI is automatic 
call distribution (ACD), where a call can be 
routed based on the time of day, day of 
the week, information the caller enters in 
an interactive voice response system, or 
the caller' s telephone number. Most ACD 
systems link calls to data that they make 
available on someone's PC. For example, 
in a bank's customer-service department, 
the ACD system would display the caller's 
account information on the PC screen as 
the bank employee picked up the phone. 

To achieve such integration requires 
that the PBX and the LAN server (to which 
the PCs are connected) work closely to­
gether. The PBX must support the Net­
Ware Telephone Services (NTS) . Most 
major PBXes, such as those from AT&T, 
Fujitsu, Mite!, and NEC, do. 

TSAPI also requires several software 
components on the server. Specifically, a 
NetWare file server must run a set of Net­
Ware loadable modules (NLMs) that es­
tablish and maintain the logical connec­
tion between each phone and desktop 
computer. These NLMs include Novell's 
TServer, a PBX driver, and a PBX link 
driver. TServer is the TSAPI NLM. It de­
fines how a PBX and a computer commu­
nicate. It's through this interface that a 
client sends requests to a PBX to do things 
like dial a telephone number. 

The PBX driver takes client requests 
and translates them into the proprietary 
command language the PBX understands. 
It then passes the instructions to the PBX 
through the PBX link driver, which simply 
passes the commands across the link con­
necting the PBX and the server. The PBX 
vendor supplies these two drivers. 

When you put it all together, it works 
like this: The client sends its requests for 
telephony services over the LAN to the 
TServer NLM using the SPX protocol. 
The TServer NLM talks to the PBX driv­
er, which routes the TSAPI request to the 
PBX via the link driver. When the PBX 
receives a request, it carries out the action . 

In the case of the customer-service de­
partment, for example, a TSAPI-enabled 
ACD application would direct an incoming 
call to the appropriate associate, ring that 
person's phone, and pop the caller's ac­
count information up on the associate's 
computer screen. 

There are many third-party developers 
writing TSAPI-enabled applications. Call­
Ware Technologies, for instance, offers 
several telephony NLMs that provide fea­
tures such as voice mail, auto attendant, 
and audiotext (which allows a user to 
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record frequently requested information). 
One NLM, VoiceView, allows users to 
manage all their voice messages through a 
simple PC-based graphical inte1face. 

Another CallWare NLM supports Net­
W are Directory Services. It lets a network 
manager administer both the data network 
and the CallWare voice-messaging sys­
tem from one point. For example, from a 
single NDS user object, an administrator 
can set access rights to all network files , 
enable CalJWare to notify your pager when 
you receive voice mail, and add or change 
CallWare voice-mailbox assignments. 

Applied Voice Technology offers a 
TSAPI-enabled interactive voice-response 
product called Cal1Xpress3 Automated 
Agent. The system can use either caller 
ID or automatic number identification 
(ANI) to direct a call to a customer-ser­
vice associate or order-entry agent. If caller 
ID or ANI are not available, Call-Xpress 
enables you to write automated agent 
scripts to ask the caller who they are and 
why they are calling. Regardless of the 
way it identifies a caller, CaJIXpress routes 
the call to an appropriate person and brings 
up the caller's files on that person's com­
puter screen. 

Aurora Systems offers TSAPI-based 
middleware tools to endow any Windows 
application, such as a database manage­
ment or contact management program, 
with telephony capabilities. The tools let 
you route incoming calls based on caller ID 
or ANI and open an application screen dis­

playing the calling customer' s informa­
tion. Users could transfer the call to an­
other person, who would receive the cus­
tomer ' s records along with the call. For 
outgoing calls, Aurora's software enables 
a user to access any telephone function 
with the computer's keyboard instead; for 
example, a user could set up conference 
calls by clicking on names in a database. 

The TAPI Alternative 
PBX vendors and developers of computer 
telephony integration (CTI) applications 
are also conside1ing TAPI. TAPI's strength 
is its tight integration with Windows. A 
user can dial, forward , and transfer calls 
from any TAPI-enabled application. And 
any off-the-shelf application running on a 
Windows PC can access T API services. 
That means , for example, you can place 
calls from your existing customer data­
base by double-clicking on a customer' s 
phone number displayed on your screen. 

Last year, many leading PBX vendors, 
such as Mite!, NEC, and Nmtel, announced 
they'd suppo1t T API in their PBXes. How­
ever, unlike the case with TSAPI, most of 
the TAPI activity by third-party develop­
ers has focused on desktop applications 
and not on LAN-based TAPI-enabled ap­
plications. The reason is simple: The serv­
er part of T API is not available. (Sources 
at Microsoft tell us it should be by the time 
this issue is out.) 

Last March , Microsoft announced it 
would port T API to Windows NT. And 

Building Blocks Add Up 
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Architecturally, PBXes use a modular hardware and software approach that allows you 
to quickly add support for new telephone 5'r:vices as they become available; 
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to a LAN, providing applica­ they ' re taki ng a processor in 
tions with call-status information. any device to their networks that doesn't the PBX and running NT or NetWare on it. 

appear on their management consoles. Eas­ PBX features, such as call-forwarding, be­
Faster Links il y done: Vendors are making PBXes so come avai lable to data applications. With 
TSAPI and T APT help open the software they can be managed by SNMP. PBXes the tight integration of PBX services and 
that talks to a PBX. PBX vendors are also have always had extens ive diagnostic and network operating systems, standard tele­
addi ng support for standard interfaces , management systems , but they've been co m functions can more easily be made 
such as ISON and Ethernet, to address the proprietary: All the informatio n about the available to LAN app li cations. 
physical openness, and they ' re adding open system and call status has not been acces­ But the real buzz has to do with the fu­
network protocols to get PBXes talking to sib le from your standard network man­ ture of the PBX. ATM is a key part of 
LANs. About two years ago, InteCom of­ agement platforms, such as HP Open View most PBX vendor ' s strategy. By open ing 
fered TCP/IP connectivity for its PBXes. or Sun Net Manager. up the arch itecture of their PBXes, many 
Last year, AT&T and Mite! did, too. SNMP changes that. AT&T's OneVi­ vendors are poised to move quickly. In the 

Having TCP/IP is great, but enterprise sion Definity Fault Management system, process of modularizing software and hard­
network managers are not li ke ly to add fo r example, employs SNMP to pass PBX ware within PBXes , many ve ndors de­

coupled the switching functions from 
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OPENING PBX DOORS 

last fal l, Microsoft said it 
would give vendors the nec­
essary code to develop T APT 
drivers. Such drivers, like the 
TSAPI drivers, would trans­
late the TAPI commands and 
requests for services into the 
proprietary co mm and la n­
guage of each PBX vendor's 
switching system. 

The anticipation of TAPl­
enab led serve rs and PBXes 
has primed the CTI appli ca­
tion pump. At last fall ' s 
Comdex, severa l vendors 
showed or announced LAN­
based CTI applications bui lt 
around T APL Nortel demon­
strated its T API toolkit that of­
fers many call-processing and 
routing utiliti es from which 
you can build LAN CTI ap­
plications. Dialogic late last 
year introduced a T API-based 
ve rsion of its CT-Connect 

· software, which hooks a PBX 

Logical Links 
NetWare file server PBX 

Novell's telephony 
se!'Vlces architecture 

b1cludes cllent llbraries 
and seiver NLMs that 

create a logical link 
between the telephone and 

TSAPI library on each client the personal computer 
on a user's desk. 

status information to a net­
work administrator. The sys­
tem uses hardware and a 
software proxy agent to con­
vert Definity's proprietary 
management data protocol 
into SNMP Management In­
formation Base II (MIB II) 
data th at is accessible 
through HP Open View. 

Bright Future 
The efforts by PBX vendors 
in the last two years to make 
their products more data­
friendly are starting to show 
results. We're seeing the first 
wave of standards-based CTI 
applications and a tighter in­
tegration between LANs and 
voice networks. The PB X is 
now a conununications serv­
er in a LAN environment. 

Some PBX vendors are 
adding server functions to 
the ir products . Basically , 
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COMPUTING 
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ultimedia, long a star of the entertainment in­
dustry, is now auditioning as a supporting ac­
tor in the corporate world . Many companies 
see it as a way to increase revenues by deliv­

ering stronger messages about goods and serv ices. Or they look 
to it to cut their training costs with interactive computer-based 
training programs. 

The process of developing a multimedia app lication falls into 
five basic stages. The first is program design: The team discuss­
es exactly what the application is going to do and what the user 
interface will look like. The second is storyboarding, in which you 
create a blueprint of the application. Third comes script devel­
opment, in which writers create the words that a narrator will 
speak or that will appear on the screen. Fourth is production , 
when artists, directors, and actors take the storyboard and fill in 
its blanks, creating backgrounds and scenes. Finally comes au­
thoring, when programmers put everything together. 

Robert A . DelRossi explores the subject of multimedia au­
thoring in "Learn the Lingo." In Salvatore Salamone's "What' s 
the Story?," we look at the second stage, storyboarding, and 
some of the methods and tools you can use to ensure things run 
smoothly. In "Multimedia over the Network ," Nathan J. Muller 
examines what it takes to run multimedia applications over ex­
isting networks and what networks you should be thinking about 
for your multimedia future. 

Is It Worth It? 
If you see multimedia development as a cost center, you may be 
right. The major issue isn't usually programmers; rather, it's the 
cost of licensing different forms of media to incorporate into 
presentations . 

Companies seeking to add music and video clips to a multi­
media presentation find that print, music , and film industries 

ILLUSTRATIONS: GIACOMO MARCHESI © 1996 

ULTIMEDIA 
From storyboard to development 
tools to network delivery, here's 
what you should know about 
multimedia developmentAPPEN 

have vastly different ideas about selling the rights to their prop­
erty. For example, there 's no going price for a 1970s Top 10 
song. The most common solution is extensive negotiation. 

ff you don't want to spend the time or effort in such negotia­
tions, there 's a solution: licensing-rights clearinghouses. One of 
the first firms to offer licensing services specifically for multi­
med ia material is Total Clearance (Mill Valley, CA), a company 
with experti se garnered from the entertainment industry. 

With the right contacts and experience, you might even be 
able to leverage your well -developed multimedia group into a 
profit center. That's what happened to the World Tutor Group 
(WTG), the multimedia training division of the AMR Training 
Group, itself a part of AMR, which operates American Airlines 
and the Sabre airline-reservation system. About six years ago, 
WTG turned to computer-based training and has since spun its tal­
ents into a service organization used by outside clients. • 

-Salvatore Salamone, News Editor 

What's the Story? Multimedia over 
Storyboarding: Getting the Network 
from aconcept to the Isochronous Ethernet, 
final program ..........& 7 PACE, ATM, or all of 

the above? ............7 3 


Learn the Lingo 
Applications development 
tools bring life to 
corporate presentations 
and training ............8 5 
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Storyboarding speeds development by organizing everything from concept to finished product 

SALVATORE SALAMONE 

E very multimedia project is like a 
miniature United Nations summit. 

You have artists, actors, w1iters, directors, 
producers, and programmers. They all 
speak their own languages and have their 
own priorities. And somehow you need to 
get them all working together. 

Take a hint from the motion picture in­
dustry : use a storyboard. Artists sketch 
every scene of a movie, and the director, 
costume designers, set designers, and cin­
ematographer use the storyboards to set 
camera angles, figure out what costumes 
they need , design scenery, and make de­
cisions about sound and lighting . 

But there ' s a difference between a mul­
timedia application and a movie: lineaiity. 
Movies are linear-one scene flows into 
another, the same way , every time you 
play the movie. Multimedia apps are often 
nonlinear-users may choose the path they 
take through the application. You could 
storyboard with pencil and paper, but 
charting multiple paths through an appli­
cation will probably result in paper glut. 

Multimedia developers use basically 
three types of tools to overcome paper's 
limitations: flo w-charting and presenta­
tion software, simple storyboarding soft­
ware, and tools that combine storyboarding 
with CASE-like functions . 

Flowcharts and Presentations 
The very simplest solution is a flowchart­
ing tool (such as the one in CorelDraw). A 
flowchart enables you to lay out process­
es, decisions, and endpoints. The main 
problem is that there's no link between the 
flowchart and the content you're putting to­
gether. The flowchart can represent what's 
going to happen, but not how it's going to 
look. Therefore, it 's most useful for the 
project manager and the programmer who 
are trying to keep track of what the appli­
cation is supposed to do when. By itself, a 
flowchart doesn ' t give an artist any sense 
of what graphics to create, nor does it give 
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the wri ters or actors any sense of what to do. 
You can solve some of these deficien­

cies with multimedi a presentation tool s, 
which enable you to not only organize the 
flow of the application but to start creating 
the application 's look and feel. For exam­
ple, Adobe Persuasion lets you create re­
lationships between multimedia objects 
by ass igning them to different layers of a 
single presentation slide. With Persuasion, 
you bring text files , graphical e lements 
(e.g., TIFFs or BMPs) , audio tracks (e.g., 
MIDI files or WAV fil es), and animation 
clips (e.g., MPEG or A VI files) together in 
a single slide. The slide consists of views 
overlaid on each other. When you run the 
presentation, Persuas ion fires up the vari­
ous media players-a QuickTime viewer 
or a MIDI sy nthes izer, fo r instance-to 
play all these elements simultaneously. 

Once you have thumbnail s of what the 
main screens in your app li cation are to 
look like, you can organize the content. 
You can even run a simple demo of the 
application . But there are two basic issues 
with this approach. First, presentation tools 
are usually best at presenting, not story­
boarding . Consequently, they use tem­
plates and rules that work wonderfully for 
a presenter who drives the con tent, per­
haps with occasional branches. A story­
board you create in a presentation tool will 
probabl y look more like a presentation 
than a storyboard . Second, you have little 
control over the indi vidual elements in a 
presentation. For example, you typically 
cannot adju st the volume of an audio clip 
from within the presentat ion appli cation. 
You'll have to adjust these functions in 
the individual players or content-building 
programs themselves. 

Storyboard Software 
You can use flowcharts and presentation 
tool s to develop your storyboard, but they 
aren't specifically designed for that. You 
should consider some of the new programs 
that vendors have developed specificall y 
fo r multimedia storyboarding. 

"All the storyboarding tools came out 
of linear thinking," says Paul Clatworthy, 
a partner at PowerProduction Software. 
"We developed Story Board Artist to han­
dle a nonlinear format." StoryBoard Artist 
for the Mac uses clip art and stock char­
acters that you pl ace into a storyboard 
frame, then manipulate, for example, by 
rotating them to represent a ce1tain camera 
angle. You set the flow of the appli cation 
by linking each frame to its destination 
frames. "We designed a tool for directors 
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Allen Communication's Quest software lets you toggle between views so you can see the 
associations between various frames as well as all the elements in a particular frame. 

who can't draw," quips Clatworthy. 
StoryBoard Arti st's stock-i tem con­

structi on methods are unique, but the idea 
of combining and flo wing images togeth­
er isn 't. Programs such as Media Com­
mander for Windows, HiJaak 95, and Im­
age ' N'Bits let you create thumbnail s of 
each element and assign an appropriate la­
bel to each thumbnail. 

These tools make it easier to track the 
different data types that go into a multi­
media application. Additionally, they allow 
you to create storyboard frames by drag­
ging and dropping the thumbnail into a 
frame . Such tools typically use OLE and 

let you create OLE links from the presen­
tation program to the data associated with 
the thumbnail s. In that way, you might 
link a button on the screen with the playing 
of a video stream. 

Tools for Authors 
More sophisticated tools blur the line be­
tween story boarding and development. 
Storyboarding with such programs often 
results directly in an application . These 
products are also authoring tools and typ­
ically rely on an icon-based design lan­
guage or a scripting language. For exam­
ple, PowerProduction 's Digi tal BoxOffice 
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111th up to 32,000 variables (8 Mb) per record • Unlimited size of files; extend­
ed ("quadruple") precision; unmatched speed • Exch:mges data :u1d graphs 
with other app li cations via DDE, OLE, or an extensive selecti on of fil e 
imporVexport facili ties (incl. OIJBC access to 1111mdly;di data bases :md main­
[r;une files) • Hundreds of t)1ies of graphs, incl . categorized multiple 2D :md 
3Dg1~tphs , ternal)' 2D/3Dgraphs, matrix plots, icons, ;md unique multivariate 
(e.g., 4D) graphs • Faci lities to custom-design new graph ti1ies :u1d add them 
permanemly to men us or toolbars • On-screen graph customization with 
adv:u1ced drmving tools (e.g., scrolling :md editing of complex objects in 32x 
real zoom mode), compound (nested) OLE documents, M11/tij1/e-Grapb 
A11tolayo11t Wizar1/, templates, speci;d effects, icons, page la}'out comrol fo r 
slides :md primouts; unmatched speed of graph redraw • Interactive rotation , 
perspective and cross-sections or 3D displays • Large selection of tools for 
graphical explornlion of data: extensive brushing tools with animation, fitting, 
smoothing, overlaying, spectral planes, projections, layered compressions, 
marked subsets • Price $995. 

Quick STATISTICA (for Windows) • Asubset of S7il'l/S'l/CA ; com­
prehensive selection of basic statistics and the full anal)'lic mid presentation­
qu:ditygraphics capabilities of Slil'l/S71CA • Price $495. 

STATISTICA/QC - Industrial statistics add-on package (requires Slil 71S­
71C!I or Quick .\'lil'l1S71CA for Windows) • The largest selection or industrial 
statistics in a single pac!Gtge; qmdity control charts (compatible 1vith re:d-time 
data acquisition systems) , process capability analysis, R&R, sampling plans, 
and an extremely comprehensive selection of experimental design (DOE) 
methods • Flexible tools to customize and automate :di ;uudyses and reports 
(incl. ''tum-key" S)~tem options, and tools to add custom procedures) • Price 
$495. 

STATISTICA/Mac (for Macintosh) • Price $695 (Quick - $395). 

Domestic sh/h $12 per product; 30-day money back guarantee. 

§llStatSott· 
2300 E. 14th Street· Tulsa, OK 74104 • (918) 749-1119 
Fax: (918) 749-2217 ·WEB: http://www.statsoftinc.com 

Overseas Offices : StatSolt of Europe (Hamburg, FAG), ph: 040/ 4200347, fax : 
040/4911310: StatSoft UK (London), ph: 014621482822, fax: 0 1462/482855; StatSoft Pacific 
tMelbourne. Australia), ph: (03) 663 6580, fax: (03) 663 6117: SlatSoft France ph: (1) 45 66 
97 00 , lax: (1) 45 66 06 51: Available from other Autho ri zed Representatives worldwide: 
Sweden: AkademiData Scienlific ph: 018-210035, fax: 0 18-2 10039: Finland: Stalcon Oy ph: 
24-334678, fax: 24-333867; Belgium: Texma NewTech ph: 010 61 16 28, fax 010 61 69 57; 
South Africa: Osiris ph: 12-663-4500, fax 12-663-6114; Japan (Macintosh): Three's Company, 
Inc., ph: 03-3770-7600, fax 03-3770-7784: Japan (Windows) : Design Technologies. Inc., ph: 
03-3667-1110, fax: 03 -3668-3110: Italy: Prompt SRL ph : 49-893-3227, lax: 49-89 3-2897: 
Poland; Companion Oprogramowanie ph: 12-369680, fax : 12-360791: Tai wan: Intelligent 
Integration Corp. ph: 2-759-1 791, fax: 2-759- 1790. Sta!Solt, the StatSort logo, STATISTICA, 
and Scrollsheel are trademarks of Sta!Sofl, Inc. 
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is a storyboard-to-code tool-CASE for 
producers and artists. BoxOffice enables 
you to create a storyboard, then use menus 
to make Engli sh- syntax scri pts to link 
frames. When you' re done storyboarding, 
you have a mul timedia appl ication. 

Allen Communication's Quest for Win­
dows also has strong tools for developing 
indivi dual frames and associating frames. 
For example, you can togg le between a 
view showing the re lati onship between 
frames and a view showing a ll the e le­
ments of a particul ar frame. Quest is par­
ticularly good for developing computer­
based tra ining (CBT) applicati o ns, 
es pec ially when you couple it with the 
company 's Designer's Edge program. This 
$2995 package includes a comprehensive 
checklist that helps you analyze your pro­
ject's needs, identify your audience, de­
ve lop an overview, assemble yo ur in­
structional elements, and put together your 
storyboard. Designer's Edge borders on 
CASE: As you work through the check­
list, the program creates your app' s struc­
ture-all you need to do is add the content. 

Other high-end authoring-and-more pro­
grams include Avid 's editing too ls within 
its Real Impact program and AimTech's 
CBT Express fo r Windows. One of Real 
Impact's key features is Dial-a-Quality, 
which changes the quality of images by 
balancing your di stribution medium and 
system performance. It comes with a me­
dia library. CBT Express is frame-based 
and template-driven, and it enables you to 
create tra ining applications quickly by us­
ing prefab backgrounds, buttons, and tem­
plates for just about every common CBT 
task (e.g., glossaries and tests) . CBT Ex­
press has a big sibling called IconAuthor, 
which offers transition effects, sample ap­
plications, and database integration. 

Database integration may seem an odd 
fea ture to add, but using a database as a 
centra l information repository can really 

Where to Find 
Adobe Systems 
(Persuasion) 
1585 Charleston Rd. 
Mountain View, CA 94039 
(800) 833-6687 
(415) 961·4400 

Aimlech Corp. 
(CBT Express, lconAuthor) 
20 Trafalgar Sq., Suite 300 
Nashua, NH 03063 
(800) 289-2884 
(603) 883-0220 
http://www.aimtech.com 

Allen Communication 
(Designer's Edge, Quest) 
5225 Wiley Post Way 
Lakeside Plaza II , Suite 140 
Salt Lake City.UT 84116 
(800) 325·7850 
(801) 537-7800 
http://www.allencomm.com 

Avid Technology 
(Real Impact) 
Metropolitan Technology Park 
One Park West 
Tewksbury, MA 01876 

The Hierarchy of Storyboarding Tools 

FUNCTION OF 
STORYBOARDING TOOL 

Associates different 
multimedia elements 
in one frame 

Creates thumbnails 
and helps organize 
different multimedia 
data types 

Integrates with other 
tools including editing 
and authoring programs 

ease development, es­
pecially when working 
on large projects. Mi­
croMentor, a company 
that develops instruc­
tional multimedia ap­
pli cations, uses too ls 
li ke th e o nes we've 
di scussed bu t some­
times takes a diffe rent 
approach. Rather than 
pulling the multimedia 
pieces together in the 
application, develop­
ers, writers, and artists 
put them in a database, then write a Visu­
al Basic applicati on that pull s the fil es 
from the database. 

During design, you use the database's 
fo rms to enter descriptions of the kinds of 
information you' re going to need as well as 
how it's linked together. Then you can just 
generate reports for the different members 
of the project-for example, artists get a 
list of the graphi cs they need to produce. 
The team members go off and generate 
the content they need, and that, too, goes 
into the database. Then the programmer has 
to w1ite a program to put it all together. 

(800) 949-AVID 
(508) 640-6789 

PowerProduction Software 
(Digital BoxOffice) 
1233 Hermosa Ave., 
Suite 302 
Hermosa Beach, CA 90254 
(310) 937-4411 

ADVANTAGES 	 DISADVANTAGES 

Easy to use 	 Limited control 
over elements 

Visual depiction 	 A particular tool may 
of various elements 	 support only a limited 

set of data types or 
formats 

Full control of Often requires high Interactive training 
content skill level to use programs 

Storyboarding Takes lime 


14% Other 
(includes wrilin!!J objectives, 
creating audience profile, 
drafting mission statement) 

Source: U.S. Department of Defense 

There are several reasons for creati ng 
an application this way. First, the database 
can generate reports tailored to each team 
member. Second , more programmers 
know Visual Bas ic than know scripting 
languages. Third, if you are creating a se­
ries of similar products, you can build one 
database and easily update the application 
to pull out slightl y di ffe rent material. 

Looking for a Match 
You can still do storyboarding with pencil 
and paper, but a computer-based tool will 
make the job much easier. If you simply 
need a way to quickly pull together dif­
ferent mul timedia elements, a lower-end 
storyboarding tool might be all you need. 

If you have to keep track of many data 
files, a tool that provides thumbnails and a 
way to archive the elements would be a 
good bet. If you' re working on an inter­
active tra in ing presentation that requires 
handling lots of conditional branches and 
juggling many forms of multimedia data, 
a storyboarding tool that integrates tightly 
with the authoring software is essential. • 

Salvatore Salam.one (ssalamone@bix.com) 
is a BYTE news editor based in New York. 

28% Authoring course 
material 

lYPE OF APPLICATION 
THIS TOOL IS GOOD FOR 

Simple multimedia 
presentations 

Simple and interactive 
multimedia present­
ations; some simple 
interactive training 
programs 
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ur storage devices can endure long hours, 
natural disasters, and other fonns of abuse. 

[ ot unlike aday at the office.] 


daw. Ir's compatible wirh cm 
extemive variery of sumdard removable storage s11bsyscem 

SCSI or /DE/EIDE drives. available on rhe marker coda)'. 


When it comes to protecting valuable data, on ly Kingston's rugged 
storage de vi ces have shown th ey ca n brave the e lements. 
T hough they were des igned to perfo rm in the most demand ing 

The DE Ioo··is a removable 

model is 
the mosr 
compaci 

The DS500'" is an excemal rack An ideal storage 
disk/raf>e suhs)'S rcm char allows mourn chm houses nine luilf chnssis for work~ 

you co easi; heiglu ba)'S, srarion.s , nerwork 
ly remove, allows users servers, and PCs, 
rmnsfer, ro irnegra re che DSI00 pro­:11 • -·and score any SCSI ,;des /le.\ibilicy 

fJt!rifJheml for users w mix and 
combinarion, cmd includes 11/> co march 11p w fo ur 
iwo 300~wa11 pourer s11JJ11lies. SCSI periphera~. 

venti lat ion system fo r cooling today's h igh -performance drives. 
Used in computer rooms, workstat ions, and network servers, th ey 
support more SCSI connections and have more options than any 

o ther storage subsystem on the market . If that doesn't impresscommercial enviro nments, they're a lso tough enough to sur­
you, our unbeatable fi ve-year warranty will. So call Kingstonvive in army bunkers, submarines, and even in spacecraft. O ur 
or your neares t dealer fo r more info rmation . Because in theData Silo" enclosures and Data Express'" removables are con­
world of storage systems, only the strong survive.structed of rugged stee l with a carefully des igned and tested 

KinJI~!~J! 

Call (800) 435-0670 or find us at http://www.kingston.com 

Kingsron Technology Corporarion, 17600 Ncwhopc Sm~et , Fountain Va lley, CA 92708 USA, (714) 438- J8j0, Fa:...: (71 4) 433, 1847. 
© 1995 Kini;sron Technology Cnrpor.llion. Kingston Technology is :l rc!!is!cn:J tr;1d~·nmrk ofKi n~'tnn Technology Cmpor;1t ion. All rights rcscrvcd. 
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Each year, the illegal use of software 
consumes nearly 50% of your potential 
revenues. With the flames of piracy 
eating awayat your profits, can you 
afford not to protect your software? 

$666,440,105 
392,687,055 

$3,963,527,364 
4,350,981 ,640 

$4,900,882,960 
~!i'!!li'__________,6,002,681 ,255 

$821 ,992,751 
1,334,894,665 

$2,487,360,944 
3,131 ,455,600 

Source: BSA 

HASP®is widely acclaimed as the 
world's most advanced software 
protection solution. Since 1984, 
thousands of leading developers have 
used nearly two million 
HASP keys to 
protect billions 
of dollars worth 
of software. 
Why? Because 
HASP 'ssecurity, 
reliability, and 
ease-of-use led them to a 
simpleconclusion: HASP is the most 
effective softwareprotection system 
avail able. 
Today, moredevelopers are choosing 
HASP than anyother software 
protection method.To learn why, and 
to see how easilyyou can increase your 
revenues, call now to order your HASP 
Developer's Kit. 

1-800-223-4277 
http://www. a ks com 

Intl Office 

United 
Kingdom 

The Professional's Choice 

Aladdin Software Security Inc. 
Tel: (800) 223 4277, 212-5645678 
fax:2 12-564 3377 
E-mail: sales@ hasp.com 

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

Aladdin Knowledge Systems UK Ltd. 
Tel 01753-622266, Fax: 01 753-622262 
E-mail : sales@aldn.co.uk 

• AladdinBenelux 024 6419777 • Aladdin France 140859885 • Aladdin Japan 0426 60 7191 • Aladdin Russia 095 9230588 • Australia Conlab 398985685 • China Shanghai URI 
021 4372070 • Chile Miciologica 2 2221388 • Czech Alias 2 766085 • Denmark Beiendsen 39 577316 • Egypt Zeineldein23604632 • Finland ID-Syslems o870 3520 • Germany 
CSS 201 278804 • Greece Unibrain 1 6856320 • Hong Kong Hastings 02 8571339 • India Solulion 11 2218254 • Italy Partnei Data 2 26147380 • Korea Oae ·A 
2848 4481• Mexico S1Sott 55439770 • New Zealand Training 45666014 • Poland Systherm 61 480273 • Portugal Futurmatica 14116269 • Romania lnleractw 64 153112 • Southltrunswith . . • 00

NetWare ·,,:,,,;;;; COMllllllllE ac Africa 0 Le Roux 118864704 • Spain PC Hardware 3 4493193 • Switzerland Opag 61 7169222 • Taiwan Teco 2 555 9676 • Turkey Mikrobeta 312 467 0653 
!~~ml) 
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MULTIMEDIA OVER THE ETWORK 

Isochronous Ethernet, PACE, ATM, or all of the above? 

NATHAN .J. MULLER 

D istance learn ing. Video interactive 
co ll aboration. Distributed simula­

tions. Compute r te lephony in tegrat ion 
(CTI). Under the rubric of multimedia, ap­
plications li ke these can prope l us into a 
new way of working. 

But before we can reali ze the potential 
of mul timedia, we fi rst have to address a 
more mundane cha llenge: how to effec ­
tively deliver multi media applications over 
LANs and W ANs. 

Multimedi a traffic has one distingui sh­
ing characteristic: It' s time-sensiti ve. Dif­
fe rent data types , especially voice, must 
arri ve at their des tinati on at the right ti me 
or the mul timedia application loses its ef­
fectiveness. For example, if the audio por­
tion of a videoconference is out of sync 
with the video components, you get "dubs 
d isease," the illness that affl icts fo reign 
actors when a producer decides to use dub­
bing instead of subtitles. 

Vendors are addressing the problem of 
synchronizati on by assigning a qu ality of 
service (QoS) to a multimedia application. 
QoS identifies an application as time-sen­
siti ve and requirin g priority over other, 
less time-sensiti ve ones. But where is the 
best place to hand le QoS ? The network 
(i.e ., ro uters, hu bs , and switches)? The 
OS? Or some combinati on of hardware 
and OS working together? 

Leveraging Today's Infrastructure 
If you already have an Ethernet LAN, it' s 
imprac ti cal and expensive to replace it. 
Instead, you need an economical method of 
extend ing your network to accommodate 
mul timedi a appl icati ons. Enter isochro­
nous Ethernet (aka IEEE 802.9a, ISLAN­
16T, or isoEthernet). 

The premise behind isochronous Ether­
net is that voice-not audio or video-is 
the cri tical component in multimedia com­
mun ications. During a conversation, even 
the sli ghtest delay creates a maj or di srup­
tion. Echoes caused by delays can confuse 
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even the most articulate speakers. A split­
second delay can disrupt a simple two­
way conversation by causing one partici­
pant to repeat a question, only to interrupt 
the other's answer. If you've ever expe­
rienced a telephone conversation via a 
round-trip satellite link, you know the an­
noyance of delay. 

Isochronous Ethernet adds multirate 
ISDN to standard Ethernet. The marriage 
of Ethernet and ISDN guarantees QoS for 
voice in networked multimed ia applica­
tions. In addition, isochronous Ethernet 
works with H .320, T . 120, and MPEG 
videoconferencing, document conferenc­
ing, and video-distribution standards . 

A network is isochronous when it oper­
ates in real time, with time defined by the 
worldwide-standard 8-kHz clock used fo r 
nearly all voice communications. Today's 
Ethernet networks are asynchronous and 
do not provide the 8-kHz clocking signal 
that the voice component of a multimedia 
application- delivered through an H.320 
codec , for instance-requires. 

The IEEE 802.9a standard is the on ly 
LAN technology that extends 8-kHz clock­
ing to the desktop. All others, including 
25-Mbps asynchronous transfer mode 
(ATM), require buffering to smooth out 
traffic bursts and adaptation techniques to 
transmit and receive synchronous traffic, 
such as H.320 voice and video. 

Isochronous Ethernet is a hybrid net­
work that integrates standard I0-Mbps 
Ethernet (IEEE 802.3 I OBase-T) LAN 
technology with 6.144 Mbps of isochro­
nous (ISDN) bandwidth , for a total of 16 
Mbps available to any user (hence the 
IEEE designation of Integrated Services 
Local Area Network , or ISLAN 16-T). 
Isochronous Ethernet uses an encoding 
scheme, call ed 4B:5B, that enables the 
total bandwidth to be 16 Mbps using the 
same 20-MHz clock that provides only I 0 
Mbps wit!J t!Je Manchester encoding 
scheme of traditional Ethernet (see the fig­
ure "Ethernet+ ISDN = IsoEthernet"). 

Isochronous Ethernet provides 96 64­
Kbps ISDN B channe ls over the same 
ubiquitous Category 3, unshielded-twist­
ed-pair wire that IOBase-T uses . That 's 
enough bandwidth for a multipoint video­
conference with six participants, each us­
ing 384-Kbps speeds, with room to spare 
for interactive whiteboarding and presen­
tation graphics. And there 's still enough 
bandwidth left over for the participants to 
receive Group 4 fax, E-mai l, and voice­
mail messages over separate channels. 

If isochronous Ethernet is a power user' s 
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125 microseconds 

ISDN signaling 

In essence, the IEEE 802.9a standard allows two networks to operate over the same 10Base·T 
wiring. Since Ethernet and ISDN transmissions don't share the same bandwidth, they don't 
affect each other's perfonnance. Isochronous Ethernet intersperses Ethernet and ISDN 
signals at 125-microsecond intervals. 

dream come true, it' s an MIS manager's 
delight. It 's also one of the most attractive 
and affordable multimedia network solu­
tions currently available. For starters, it' s 
easy to integrate into an existing 1 OBase­
T environment: All you have to do is put 
an isochronous Ethernet hub into your 
wiring closet. Multimedia workstations, 
outfitted with isochronous Ethernet adapter 
cards, connect to the hub . An attachment 
unit interface (AUI) provides connectiv­
ity between the isochronous Ethernet hub 
and existing I OBase-T hubs. 

According to the Isochronous Network 
Communication Alliance (or incAlliance), 
a loosely organized group of vendors that 
promotes the adoption and use of isochro­
nous network technologies and products, 
about two dozen companies offer prod­
ucts that take advantage of isochronous 
Ethernet. National Semiconductor, the 
original developer of isochronous Ethernet, 
provides chip-level components and board­
level subsystems for inclusion in products 
from such companies as Ascom Nexion, 
Ericsson Business Networks, Incite, and 
Luxcom. 

A Proprietary Solution 
3Com offers an alternative solution for 
networking multimedia applications over 
existing Ethernet networks. The compa­
ny's Priority Access Control Enabled 
(PACE) technology is simple and inex­
pensive to implement: You just add a work­
group switch to connect the workstations 
running multimedia applications. You 
don 't need to make any changes to existing 
cabling or Ethernet adapters, nor do you 
need to have any know ledge about any 
technology except Ethernet. Among the 
companies supporting PACE are Apple, 
Dell , Novell, Oracle, Silicon Graphics, 

Starlight Networks, and Sun Microsystems. 
While isochronous Ethernet adds a 

timed channe l to Ethernet , PACE ad­
dresses Ethernet' s delivery timing and 
priority. To produce integrated, high-qual­
ity graphics and sound, multimedia appli­
cations need regular, predictable data de­
li very. But Ethernet delivery timing is 
unpredictable; under a full load, it experi­
ences latency and jitter. latency is the de­
lay between the time transmission and re­
ception of data. Jitter is the uncertainty in 
the arrival time of a packet. 

PACE overcomes excess packet delay 
by using star-wired switching configura­
tions and enhancements to Ethernet­
which are all backward-compatible with 
existing Ethernet adapters. The technol­
ogy uses traffic-control algorithms that en­
able each Ethernet segment to operate at 
more than 98 percent efficiency. These al­
gorithms provide predictable LAN trans­
mission by regulating the flow of traffic, 
thereby minimizing jitter. Best of all, be­
cause IEEE 802.3 Ethernet is essentially 
speed independent, the same enhancements 
work at Fast Ethernet speed (i.e., 1 OOBase­
T), which allows you to migrate from 10 
Mbps to 1 00 Mbps. 

Currently, however, PACE stops short 
of applying true QoS to multimedia traffic. 
In other words, Ethernet isn ' t perfect for 
multimedia transmission because it offers 
no p1iority-access scheme. All traffic must 
contend for access on a best-effort basis, 
which can cause delays in getting data onto 
the network in the first place. 

PACE defines a method of prioritizing 
traffic over Ethernet to deliver true QoS . 
Although this technology is already built 
into a 3Com workgroup switch-the Link­
Switch 1000-as this aiticle went to press, 
it was not yet in use. By the time you read 



At 4, 700 110 per second, it gives UNIX"' users speed to burn, whether they're on AIX, Safaris, 

SunOs, HP-UX or Digital UNIX The 4 JO's read/writeback cache helps make it the highest 

performing open data storage around. Likewise, automaticfailover, hot swappable drives and 

redundant components offer dependability you might not associate with such a speed demon. 

And what would any high-performance machine be without exceptional wanmtties 

WHATEVER IT TAKES SM and service? To get in the storage fast lane, calf 1-800-STORWORK or wire 

http://www.storage.digital com. Asfor that advice we promised our com.petition, it's simple. Eat our dust. 
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this, 3Com should be implementing PACE, 
but it won ' t include a standard priori ti za­
tion method. 

The IEEE 802. l working group has only 
recently agreed to begin addressing QoS is­
sues-specifically , the handling of priori­
tization in bridges-and it isn' t expected to 
have anything for another 12 to 18 months. 
Meanwhil e, 3Com will use-and pub­
lish-its own prioritization scheme, which 
offers two levels of service: high and low. 

Multimedia over the Internet 
Isochronous Ethernet and PACE deal with 
plumbing. That's fine if you have control 
over the hardware. But what if you don' t? 
What if you're dealing with all sorts of 
physical media located all over the globe? 
In other words, what if you' re dealing with 
multimed ia appli cations running on the 
Internet, where the only thing you know 
for sure is TCP/IP? 

One stumbling block for running mul­
timedia applications over TCP/IP is the 
problem of delay. IP doesn't allocate a 
specific path or amount of bandwidth to 
a parti cular sess ion. The resulting delay 
can vary wildly and unpredictably, wreak­
ing havoc with real-time applications. 

There are several proposed so lutions to 
perform resource-setup functions similar 
to that of Q.93x signaling in a circuit­
switched network. The most promising of 
these is the Resource Reservation Protocol, 
or RSVP, developed by the Internet En­
gineering Task Force (IETF). 

RSVP runs on top of IP to provide re­
ceiver-initiated setup of resource reserva­
tions on behalf of an app li ca ti o n data 
stream. In other words, when an applica­
tion requests a specific QoS fo r its data 

ATM's Touch of Class 

CLASS OF 
SERVICE 

Constant bit 
rate ICBR) 

Variable bit 
rate IVBR) 

Unspecified 

APPLICATION 

Come Together 


With AT&T's Multimedia Communications Exchange Server IMMCXI, team members can get 
together in a virtual "meeting room." Along with providing a visual representation of the 
virtual meeting, MMCX combines multimedia calling features with collaboration tools to 
allow users to add or drop services and media as they choose. 

stream, RSVP delivers the request to each 
router along the path(s) of the data stream 
and maintains router and host states to sup­
port the requested level of service. In sum, 
RSVP essenti ally all ows a router-based 
network to mimic a circuit-switched net­
work on a best-effort basis . It even pro-

BANDWIDTH DElAY THROUGHPUT 

GUARANTEE VARIATION GUARANTEE 


Provides a fixed virtual circuit for applications that 
require a steady supply of bandwidth, such as voice 
and video traffic. 

t/ t/ t/ 

Provides enough bandwidth for bursty traffic, such as 
transaction processing and LAN interconnection, as 
long as rates do not exceed a specified average. 

t/ t/ t/ 

Uses any available bandwidth but doesn't guarantee 
bit rate IUBR) when or if data will arrive at its intended destination. 

---··----·-------------·- -- - ---­
Available bit Makes use of available bandwidth and minimizes t/ t/ 
rate IABRI data loss through congestion r:otification. 

ti= yes:-= no. 

vides transparent operation through routers 
that do not support it. 

At each router, the RSVP program ap­
plies a local decision procedure, called ad­
mission control, to determine if it can sup­
ply the requested QoS. If it can, the RSVP 
program in each router passes incoming 

CONGESTION 

FEEDBACK 


t/ 

data packets to a packet clas­
sifier that determines the route 
and QoS class for each packet. 
The router then queues the 
packets in a packet scheduler 
that allocates resources for 
transmission on the link. If 
admission control fails at any 
node, the RSVP program re­
turns an e rror to the applica­
tion that originated the request. 

The advantage of RSVP is 
that it works with any physi­
cal network architecture. It 
runs over Ethernet, token ring, 
ARCnet, or Fiber Distributed 
Data Interface (FDDI), as long 
as IP is the underlying network 
protocol. This makes RSVP 
suitable for use with compa­
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nywide networks as well as for the Internet. 
RSVP meshes well with IPv6 (previ­

ously known as IPng), so users can set up 
end-to-end connections with a specified 
amount of flow control for a g iven time. 
Time-sensiti ve services, such as real-time 
video and voice, get the special handling 
they require along the route path . How? 
1Pv6 can label packets in traffic patterns, so 
applications can identify packets that be­
long to particular traffic fl ows for whi ch 
the sender requests special hand ling. 

Although !Pv6 standards are nearing 
completion, it could take a few years for 
the technology to be wide ly implemented 
throughout the Internet. Major network­
ing vendors, including Bay Networks, Cis­
co , and 3Com, have indicated they w ill 
add support for IPv6 to their products in 
the third or fourth quarter of thi s year. 

Finally: ATM 
Although all the resource management and 
flow-control techniques di scussed thus far 
are implemented on a best-effort basis, if 
widely deployed they tie up lots of net­
work bandwidth. In other words, we need 
more bandwidth. Enter ATM . 

ATM uses 53-byte cells to carry voice, 
data, and video signals. By using a stan­
dard cell size, it can switch data via hard­
ware, which is more effi c ient and less ex ­
pensive than using software, the way X.25 
and frame relay do. Hardware-based switch­
ing is also faster: A TM speeds are scal­
able and can exceed 2.5 Gbps over fiber. 

In addition , A TM provides the feature s 
necessary for successful mu ltimedi a ap­
plications. Specifically, it has the abi li ty 
to define different traffic types, with each 
traffic type delivering a different QoS. 

The traffic type that supports multime­
dia appl icat ions (see the table "A TM ' s 
Touch of Class" on page 76) is called con­
stant bit rate (CBR) service. CBR supplies 
a fixed-bandwidth virtual circuit that ad­
dresses the special handling needs of delay­
sensitive multimedia applications-those 
that contain real-time video and voice, for 
example. fn ideal circumstances, the ap­
plication negotiates QoS with the network. 
Applications do the negotiat ion through 
native ATM interfaces. If an application 
can't do this, interraces such as ATM LAN 
emulation and classic IP over A TM (RFC 
1577) do it instead. 

QoS guarantees a certain level of per­
formance: maximum ce ll rate, available 
cell rate, cell-transfer delay, or cell-loss 
ratio. The network reserves the full band­
width that the application requested. There 
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are no data-rate limits fo r CBR connec­
tions, nor is there a limit on how long a 
connection can transmit at the maximum 
cell rate (technically called the peak cell 
rate, or PCR). The PCR is the maximum 
data rate the connection can support with­
out risking data loss. Any traffic above the 
specified rate risks being dropped. 

These and other advantages of A TM­
i ncl uding low latency, hi gh throughput, 
and scalability-will one day make it the 
network of choice for supporting new, 
hi gh-bandwidth multimedia applications, 
as well as legacy LAN and TCP/IP traf­
fi c. This realization has vendors and stan­
dards bodies looking to support upward 
mi gration to A TM networks. 

National Semiconductor, fo r example, 
already offers an on-board segmentation 
and reassembly (SAR) component fo r 
isochronous Ethernet cards to support traf­
fi c over ATM links. 3Com plans to offer 
ATM connectivity through hi gh- speed 
backbone switches-its own , or those of 
other vendors. However, when PACE traf­
fic hits an A TM network, the advantages of 
PACE are left behind , leav ing just ordi­
nary Ethernet. 

Multimedia OS? 
With ATM looming as the dominant net­
work architecture in the not-too-distant fu­
ture, the next logical step is to develop an 
OS that allows applications to take full ad­
vantage of it. This is what Fi rs t Virtual 
Corp . (Santa Clara, CA) is advocating. 

FVC' s Multimedia Operating Software 
is middleware that enables Windows ap­
plications to run over ATM. MOS runs in­
vis ibl y under the applicati on layer and 
above the network layer (see the fi gure 
"Middleware Simplifies Networked Mul­
timedia" on page 80), bridging the gap be­
tween ATM and Microsoft Windows. Un­
1 i ke o the r ATM solutions , whi ch re ly 
so le ly on LAN emulati on, MOS brings 
ATM QoS directly to applications (result­
ing in high-quality voice, video, text, and 
images on the desktop) whil e leveraging 
the inherent management, security, and 
authentication features of the existing net­
work OS (NOS). 

Users running ATM-attached PCs still 
run the same applications and access the 
LAN server as before, except they can also 
run network multimedia. MOS automati­
cally handles QoS, based on the type of 
traffic. MOS has predetermined delay and 
bandwidth parameters fo r applications ac­
co rdin g to the ir bandwidth and del ay 
needs. For example, MPEG traffi c gets 
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1.5 Mbps of bandwidth, while an aud io 
fi le gets 5 Mbps. H.320-based videocon­
ferencing gets 384 Kbps, with a delay of 
200 to 300 ms. All these services-in­
cluding applications running over TCP/IP, 
IPX, and NetBIOS-can be deli vered with 
guaranteed end-to-end qu ali ty using the 
ex isting desktop wiring infrastructure. 

To implement videoconferencing, each 
PC must be equipped with a 25 -Mbps 
ATM adapter with a direct connection to 
an H .320-based codec interface board . 
FYC's H.320-compli ant Medi a Gateway 
Server (MGS) connects local A TM work­
groups to remote sites via ISDN for video­
conferenc ing across the WAN. 

MGS is an integrated hardware and soft­
ware package that upgrades a PC to an 
ATM/fSDN gateway with Basic Rate In­
terface (B RI) or Primary Rate Interface 
(PR[) connections. You make your ISDN 
connection via MGS, which initi ates ex­
ternal calls over the WAN through ISDN 's 
Q.93 1 call -setup and management-signal­
ing pro tocol. 

Videoconferencing PCs communicate 
with each other or with the gateway via a 
25-Mbps ATM connecti on to FVC's Me­
di a Switch. The ATM adapter and MOS 
provide ISDN redirection, setting up call s 
from one computer to another for video­
confe rencing. 

The portion of MOS that resides on the 
PC sits between the applications and the 
LAN-emulation software, where it sets up 
real-time calls for voice, video, and audio. 
The softw are redirects Windows appli ca­
tions' real-time data streams from the local 
dri ve to a destinati on across the ATM net­
work. fn essence, this redirection spoofs 
applications into thin king they' re execut­
ing locall y. 

When a DOS or Windows program re­
quests a fil e, MOS consults a map to de­
termine whether the fil e is stored on the 
LAN server or on the media server. If it 's 
stored on the LAN server, the request goes 
through the appropriate protocol stack nor­
mally. The LAN-emulation software on 
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the adapter sets up an 
ATM ca ll to th e 
LAN server and seg­
ments the IP or IPX 
packets into 53-byte 
cells and sends them 
off. At the other end 
of the connection, the 
ATM-to -E th e rn e t 
adapter located at the 
re mo te port of th e 
switch perto rms cell-

NOS [ 

ATM 

LAN + H.320 + MPEG 
videoconference 

FVC's Multimedia Operating Software (MOS) enables Windows applications to nm over 
ATM. A predetennlned class of service is assigned according to the type of data stream 
detected by MOS; in this case, LAN data, MPEG, or an H.320 videoconference. 
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to-packet resassembly and then passes the 
packets on to the local LAN server. 

When the c lient req uests a fil e th at's 
stored on the media server, MOS sets up an 
A TM call and passes the request along to 
it. A component of MOS also res ides on 
the medi a server, where its primary fun c­
tion is to handl e client requ ests and re­
tri eve data. At the core of thi s MOS com­
ponent is a rea l-t ime ke rne l ca ll ed the 
ATMOS, which performs call scheduling. 
This fun ction enables the server to sup­
port up to 80 users simultaneously. 

Do We Go to ATM from Here? 
With the technologies, standards, and prod­
ucts fo r deli vering multimedia solutions 
rapidly fa lling into pl ace, ATM looks like 
the Jong-term winner. Technologies such 
as isochronous Ethernet and PACE are vi­
able solutions des igned to fulfill emerg­
ing requirements for the isochronous band­
width required by multimedia applications 
without fo rcing too much change to ex ist­
ing networks . However, th e ex tent to 
which ATM is finally accepted-and wi th­
in what time frame-are topics of contin­
uing debate. 

While many indu stry ana lys ts have 

pegged the time frame for widespread de­
ployment of ATM at 3 to 5 years, Mike 
Sodergren, Nati onal Semi conductor's di­
rector of strategic marketing, offers a con­
tra ry vi ew. Although he is hi ghly sup­
porti ve of the technology, based on the 
present course of events, he projects a I0­
year scenari o for A TM deployment. 

According to Sodergren, ATM appears 
to be technology-focused instead of ap­
plicati on-focused, with vendors offering 
various upgrades of voice, video, and data 
networks on a stand-alone bas is. There 
doesn't seem to be a concerted effort in 
the industry to address QoS issues and the 
convergence of voice and data or to ex­
tend the massive investment in existing 
infras tructure. 

"Until these things occur," says Soder­
gren, " lots of money will be spent with­
out deli vering to end users anything tan­
gible in the networked enterprise . This 
accounts fo r the emphasis on isoEthernet, 
which blends wide bandwidth-Nx56/64­
Kbps ISDN and Ethernet-in their nati ve 
fo rms and offers fu ture support for A TM 
fo r an integrated voice/data solution." 

Sridhar Kri shnaswamy, a senior archi­
tect at MCI's Intelligent Network Group, 
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notes that there are no new requirements 
that carriers have to meet for isochronous 
Ethernet. According to Krishnaswamy, 
"The carriers already support ISDN for 
high-quali ty isochronous transmission over 
digital circuits and employ Q.93 1 signaling 
for fas t call setup. A TM, on the other hand, 
requires that major changes and additions 
be made to the network infras truc ture . 
When it comes to developing and deploy­
ing multimedia applications, it would seem 
that isochronous-Ethernet-based solutions 
would be eas ier than those that require 
ATM end-to-end." 

Two other developments support these 
views. The ATM Forum recentl y aban­
doned its plan to develop an API for A TM, 
making it unl ikely that a single, common­
ly accepted interface for ATM appl ica­
tions will emerge anytime soon. In addi­
tion, the IEEE 802.9 working group will be 
asked in March to take up the develop­
ment of a standard for a 100-Mbps ver­
sion of isochronous Ethernet. This wou ld 
not only elevate isochronous Ethernet in to 
the "long-term solutions" category for mul­
timedia applications but could put a choke­
hold on ATM. 

As you can see, A TM will not be the 
ultimate solution that satisfies the needs 
of every o rgani zati on or situati on. In a 
way , that could be benefic ial. It means 
there' s no need to hold off deployment of 
multimedia applications until something 
like ATM becomes more widely available. 

Of course, it also means that si nce ATM 
is not the ni rvana that will satisfy all mul­
timedia-delivery problems, managers will 
still have to use a combinat ion of tech­
nologies to ensure the timely delivery of 
multimedia data streams over their corpo­
rate networks. 

Fo1tunately, the combination ofdata-Link 
and network- layer technologies, such as 
isochronous Ethernet and PACE, combined 
with OSes that take advantage of higher­
layer serv ices (like the QoS offered with 
ATM and ISON), should give most com­
panies enough leeway to design a total sys­
tem for carrying their multimedia traffic. • 

Nathan J. Muller is a writer and aurhor who 
lives in Huntsville, Alabama. He has writ ­
ten over 800 technical articles and 1 J books 
on a variety of computer, communications, 
and management topics. Among his latest 
books is The Guide to Network Planning, 
Procurement and Management (McGraw­
Hill, 1996). He can be contacted on the In­
ternet at nmuller@ddx.com or on BJX c/o 
"editors. " 
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Beijing Da Heng Image Vision Co, Ltd. Tel.: +86 I 25 42059 Fax : +86 
I 25 42058 •Denmark Tri-Star Tel. : +45 4673 3200 Fax: +45 4673 
3306 • Finland Fuztech Group Oy Tel. : +358 5943293 1 Fax: +358 59 
432367 •France Wimech Tel. : +33 I 694 65908 Fax :+33 I 692 5037 1 
• Germany Cameron Elcktro ni schc Tel.: +49 7117 75730 Fax : +49 
711 7 73336 • GreeceTccor Tcl. : +30 129 25135 Fax: +30 129 15672 • 
Holland Compudata Tel. : +31 73 440700 Fax : +31 73 440778 •Italy 
Elcomi Tel. : +39 2 61 95066 Fax: +39 2 61 34836 • Japon Macnica 
Tel. : +8 145939 6140 Fax: +8 145 939 6141 • Norway Andresen Data 
Tel. : +47 22 08 31 70 Fax: +47 22 19 72 50 • Portugnl Bio Data Tel. : 
+35 12 388829 Fax: +35 1237 11 502 •Saudi Arabia OFOQ Tel. : +966 
2669 6187 Fax: +966 2669 6272 •Spain Ciba! MuhiMedia Tel. : 
+347 1 713523 fax: +347 1722600 •Sweden Amtech AB Tel. : +46 8 
928065 Fax: +46 8 928077 •Switzerland MP! Tel. : +4 I 5683 5555 
Fax: +4 1 5683 4860 • Taiwun O'Sted Imcmati onal Hi-tech Corp. 
Tel.: +88 629 12 8633/+ 88 629 10 1407 Fax: +88 62 912 8632 
• UK Visimctrics Tel. : +44 1436 677557 Fax: +44 1436 
672 131 • USA Belmont Data West Tel. :+ I 415 570 
7792 Fax: +I 415 570 4204. I-Cube Tel.: +I 301 
464 7070 Fax:+ I 30 I464 0650. Itron ics Tel.: + I 
818 865 0005 Fax: +I 818 865 1227. Long 
Island Instmme nt Corp. Tel.: +! 516 78 1 4373 
Fax: +I 516 78 1 4105. Microdisc Tel. :+ ! 609 
4860330 Fax: +1609486 7877. 
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VideoPort ProfessionaIM 

-the complete video imaging system 


all! It 's quick and easy I 

MRT micro as. 

VideoPort Profes­
sional lets you 
work in full colour, 
with no compressi­
on, and with a re­
solution limited 

· only by the video 
signal itself. 

The professional imaging system 
If you have a portable or desktop PC with a 
PCMCIA card slot and access to a video 
source such as a VCR, camcorder, TV, mi­
croscope with video output, laser disc etc ., 
- then all you need is the VideoPort Profes ­
sional from MRT (If your PC have no 
PCMCIA card slot, ask for the low cost 
MRT PCMCIA adapter to ISA). A profes­
sional tool on hand wherever you need it, in 
the office, lab, studio or even on the move. 

The video capture sys ­
tem consists of a 
PCMCIA ca rd type I, 
a video adaptor cable, 
the VideoPort Profes­
sional softwa re packa­
ge and an easy-to-fo llow 
user manual. 

Powerful software inside 
You will be amazed at what you can do 
with the VideoPort Professional Imager 
so ftware. Thi s is a Windows-based image 
enhanchement tool which allows colour 
correction and retouching in an amazingly 
easy-to-use package. You can blend, ligh­
ten, darken, sharpen, remove blemishes, 
change colours and cut-and-pas te. All to a 
full video signal resolution of 800 x 600 pi ­
xels and 24-bit true co lour. You have com­
plete contro l over the fin al result . Best of 

VideoPort Professional hardware spesifications 
Card type: 


PCM CIA Type I 

Video inputs: PAL or NTSC, S-video, 


Composite or monochrome 

Resolution: Adjustable up to full video sigoa1 

resolution, true colour, 24-bit, 800 x 600 pixels 
Capture time: 1/25 sec. (PAL), 1/30 sec. 


(NTSC). Complete image in one frame. 

Image siz~: Horizontal: 66-922 pixels (PAL), 

54-754 pixels (NTSC). Vertical: 42-576 pixels 
(PAL), 35-486 pixels (NTSC). 
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THE LINGO 

Whether you need a presentation program or an authoring toolkit depends on the type of project 

ROBERT A. DELROSSI 

Y ou stand poised at the edge of a I 0­
foot-long flexible board 50 feet 

above the pool. The water looks cold. And 
hard. People are behind you on the lad­
der, yelling for you to get going. You have 
two choices: Jump or figure out how to 
climb back down through all those peo­
ple. You jump. 

Now imagine that the water is multi­
media development. The situation is still 
intimidating. The benefits of multimedia to 
education and recreation are innumerable. 
Nearly every personal computer sold today 
is multimedia-capable. Either you jump 
into the future, or you climb down and 
fight your way into the past. 

Really, the only question is how you are 
going to jump. We're going to make your 
landing softer by describing the top mul­
timedia-development tools, from simple 
to super, and some of the financial pitfalls 
you should watch out for. 

From Presentation to Authoring 
There are different tools for the different 
types of multimedia development (see 
"The Right Tool for the Job" on page 90). 
Simple, easy-to-learn tools include pre­
sentation-graphics programs, such as 
Adobe's Persuasion, Lotus's Freelance, 
Microsoft's PowerPoint, Gold Disk' s As­
tound, and Asymetrix's Compel. 

Such programs let you incorporate audio 
tracks and video clips into each frame of a 
presentation. When a frame displaying the 
company's logo appears, for example, the 
appropriate music plays simultaneously in 
the background. 

The nice thing about these programs is 
that they are fairly easy to use. Typically, 
they include built-in audio and video play­
ers. And they include animation features so 
you can control when and where on the 
screen text or images appear. 

The downside is that these types of pro­
grams are limited when it comes to the 
type of multimedia presentations they help 
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you assemble. Basically, you can embed an 
object, such as an audio or video clip, with­
in a single presentation frame, or you can 
give the appearance of animation by loop­
ing frames one after another. You can have 
an item in a frame-such as a bar in a 
graph that represents sales data-grow or 
shrink by playing successive frames with 
different-size bars. 

Slightly more sophi sticated are tools 
such as Stirling Technologies' DemoShield 
and HSC Software's InterActive . Like a 
presentation tool , they don ' t use a scripting 
language. Instead, they enable you to 
achieve much the same effect using menus, 
buttons, and dialog boxes. The advantage 
is that you don't have to learn a scripting 
language. The disadvantage is that the in­
terface to achieve some effects can be ob­
tuse, with references buried under several 
layers of menus or dialog boxes. ing and loopbacks. The icons are objects 

To develop truer animation and inter­ for text, graphics , sound, and video. 
active presentations, you have to work You run the sequence to see if the pre­
with more powerfu l multimedia develop­ sentation is working as you planned. You 
ment tools. The most common higher-end can put empty icons in place when devel­
programs include Macromedia' s two prod­ oping the application, which enables you to 
ucts, Authorware and Director, and All en develop a presentation before all the ele­
Communication's Quest. ments are avai lable. For instance, you may 

The general approach to constructing be creating an interactive training program 
multimedia programs using these tools in­ but have not yet filmed all the scenarios . 
volves dragging content icons from a Once you've finished developing the pre­
palette onto aflowline (see "Minimal As­ sentation, you generate a run-time version 
sembly Required" on page 88). The flow­ that is a stand-alone program for end-users. 
line is basically a timeline of events in That' s the general method. Each of these 
your presentation. It determines the se­ higher-level tools takes its own approach to 
quence in which different events will hap­ actuall y creating an application. 
pen and includes such things as branch- Macromedia' s Authorware is probably 

CBT EXPERIENCE 
Perhaps more than any other, it is the world of computer-based training 

ICBTJ that has best seized upon the opportunities offered by muttimedia. 

Just ask Robert Blalock, director of Technologies Research for the World 

Tutor Group (Fort Worth, TX). 


World Tutor Group has an interesting heritage. It is the multimedia 
training arm of AMR Training Group. AMR, in tum, owns American Airlines. It was at the airline 
that the Group got its start. Faced with a mandate to train 30 percent more employees each year 
at no additional cost, WTG turned to CBT for relief. That was six years ago, when the state of the 
art for multimedia development was primitive compared to the software you can use today. 

The development tool WTG used in 1990 was based on aC·like programming language. Creal· 
ing materials with it, Blalock explains, required not only aspecialist who knew the material to 
teach, but a programmer as well. So WTG set about finding software that could leverage the 
knowledge of its specialists in away that empowered them to design some of the training prod· 
ucts themselves. 

WTG chose Macromedia's Authorware, one of several high-end tools for developing computer· 
based presentations that mix and match all types of media sources. Tools like Authorware and 
Asymetrix's Multimedia Toolbook make it possible to design screens that present text or graph· 
ics and let you add the punch of synchronized sound, animation, and video. 

·As Easy asl-2-3 

the best-known of these tools. Macromedia 
originally designed it for creating interac­
tive training and educationa l programs. 
The software uses an icon-based design 
approach that reduces the amount of man­
ual scripting you need to do. The icons 
link to Authorware flowlines that show 
how the information moves and how dif­
ferent elements relate to one another. 

By dragging different kinds of icons on 
to the flowline, you can arrange the various 
pieces of the presentation. You then cus­
tomize what the icons do by clicking on 
them and changing their properties. For 
example, an icon that represents a picture 
will need the name of the picture file to 
display . One that plays music needs to 
know the name of the sound file, along 
with characteristics such as the speed at 
which you want the music to play and 
whether it should nm once or continuously. 
The latest version, Authorware Profession­
al 3.0, has a new framework icon that serves 
as a template, so you can specify that par­
ticular elements appear on every frame. 

Asymetrix Multimedia Toolbook's ap­
proach is slightly different, relying instead 
on a book metaphor, where each page rep­
resents a slide in the finished product. On 
to each page you can drop the various ob­
jects that make up your presentation. Like 
Authorware, Multimedia Toolbook pro­
vides ways for you to include synchro­
nized music, sound effects, and video. But 
unlike Authorware, Multimedia Toolbook 
has a simple programming language. To 
program in Authorware, you use special­
ized programming icons that you add to 
the timeline. Both packages offer a series 
of adjunct tools for modifying and other­
wise refining the various source elements 
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from tbe office. 

Ifyou thml~ file transfer is all we do, 

you need some time away from the office. 


~ Sta rt To appreciate how much more 

LapLinl<® for Windows®95 has to offer, all you 

have to do is l1it the road. 

Wherever you go-across tbe hall, across 

town or across tl1e coW1hy-if you've got LapLinl<, 

you have everything you need to access anytliing 

you want on your desl<top or your networl<. 

With this single piece of software, you 

can read and send e-mail, run databases and 

custom applications, synclu·onize data and, yes, 

even transfer files . 

Since there's no need to change apps to 

do all these things, there's no need to hang up 

and redial. And since LapLinl< worl<s the same 

way over modems, IPX and TCP/IP nelworl<s, 

serial cables, parallel cables, wireless, even tbe 

Internet, there's no need to laboriously reconfigure. 

And tbere' s no need to wony about 

compatibility. Our 16-bit version is built right 

into LapLinl< for Windows 95, so com1ecting 

to Windows 3.1 systems is no problem at all. 

By now, you probably can't wait to get your 

l1ands on the latest LapLinl<. So you'll be glad to 

bnow that upgrading-from an earher LapLinb, 

or from another product altogetber-is ridiculously 

inexpensive. Call 800-224-7704. Better yet, see 

your reseller. It'll give you an excuse to get away 

© 1996 Traveling S oftwa re, Inc. La plink is a reg istered trademark of Traveling Software. http ://wMv.travsoft.com 
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that go into your multimedia presentation. 
Allen Communication's Quest Multi­

media Authoring System has a slightly dif­
ferent user interface. Like Authorware, it 
uses a timeline with content icons, but it 
also provides wizards that prompt you 
through the design process. An add -on 
product, Designer' s Edge, helps develop­
ers who are new to multimedia authoring. 
Designer' s Edge includes a set of wizards 
and built-in expert advice. Users we spoke 
with said they ' ve found the Allen software 
particularly good for developing instruc­
tional programs. 

Let's stop to consider some authoring 
tools of a different type. Visual Basic and 
Y-Graph's 0-Zone are examples of de­
velopment environments that enable you to 
design content with OLE or OpenDoc and 
multimedia extensions. In other words, 
component-based multimed ia develop­
ment. With this kind of environment, 
you' ll typically have a separate module 
for each multimedia function (i.e., video 
playback and audio playback wi ll be sep­
arate modules, like OCXes) and you set 
the properties of these modules for each 
multimedia object (e.g., video or audio 
clip). The advantage to this kind of devel­
opment, especially with a general-purpose 

KNOW THE PRICE 
Though the tools for building multimedia appli· 
cations are easier and more powerful to use 
than ever, prices can still be high. Besides the 
cost of the necessary software to develop a pre­
sentation, there is the issue of the hardware re­
quired to run the presentations you make. Fortu· 
nately, most multimedia software no longer 
requires royalties to the vendor, though you 
should check with the developer of the product 
you are using. 

Since multimedia presentations often include 
large clips of video or animation, they tend to 
grow quite large. Distribution on CD-ROM is not 
uncommon for all but the most trivial applica· 
tions, meaning development teams will need 
burners for creating distributable copies. For 
bulk copies, look to outside finns to handle du· 
plications inexpensively. 

Abigger cost you have to consider is that of 
developing the content itself, says Robert 
Blalock, director of Technologies Research at 
World Tutor Group. If, like WTG, you would like 
to develop computer-based training [CBI') mate­
rial for your company, Blalock recommends find· 

SS BYTE MARCH 1996 

tool, is versatility : You aren ' t 
limited to developing j ust mul­
timedia applications. 

The capability to program­
no matter how you do it-is an 
essential element of multimedia 
tools and differentiates them 
from simpler business presen­
tation packages such as Mi­
crosoft PowerPoint. Program­
mability is a lso the key to 
computer-based training (CBT) 
applications, which often must 
deliver not only course material 
but testing material , too. Pow­
erfu l LAN-based CBT applica­
tions can present and grade tests 
right away, giving the user im­
mediate feedback. They can also 
package the results and send 
them to a test administrator straightaway. 
What ' s more, admi nistrators can monitor 
how far a student has progressed through 
the course material. 

The Future of Multimedia 
Most people in the multimedia business 
agree with World Tutor Group's Robert 
Blalock (see "CBT Experience" on page 
86) that the multimedia industry sti ll has a 

big future. With increasing acceptance and 
demand, and better and faster computers, 
the tools for delivering high-quality mul­
timedia presentations will improve, too. 

One area that wi ll change is the way 
multimedia is distributed. The Internet wi ll 
be an explosive distribution tool for mul­
timedia presentations, agrees Kevin Ellis, 
product marketing associate for Macro­
media Director. With Director and an add­

ing astrategic partner, one that ods. But there's more to it, Blalock 
uses CBT itself as well as develops it argues. Good CBT programs, he 
for others. Especially for afirst pro­ says, can actually be more effective, 
ject, Blalock explains, ''the magic 
behind success is not the computer but the rig­
orous design phase that precedes the project." 
Developing acoherent plan for any presentation, 
whether it's a pitch to apotential client or some­
thing as complex as afull CBT cuniculum, can 
require extensive planning. 

Yet another cost is associated with the mate­
rials you use for the content of your presentation 
or courseware. Some music, pictures, and video 
clips, for example, are copyrighted, meaning 
that you may have to pay royalties to their cre­
ator. This can be true even if you download the 
content from systems like CompuServe or Ameri· 
ca Online. You cannot simply assume that you 
can use someone else's material for free. 

What's more, studies on multimedia develop­
ment show it can take hundreds of person-hours 
to develop just one good hour of training materi· 
al. Nevertheless, the payoff can be big in tenns 
of savings over traditional instructional meth· 

and cost.effective, than traditional 
training. And often users like them, too, embrac· 
ing the idea of worldng at their own pace and 
having the flexibility to review at their leisure. 

Even if you're not building training programs, 
using multimedia effectively even for simple 
business presentations can take time and prac­
tice. There are lessons from the desktop pub­
lishing craze of six or seven years ago that to­
day's multimedia developers should study. Back 
then, companies spent thousands of dollars 
equipping PCs to handle resource-hungry DTP 
programs. Thousands more went toward high· 
quality output devices like color printers. The re­
sults were often litUe more than very expensive, 
garish documents. 

Over time, of course, most desktop publishers 
developed design discipline as they learned what 
works and what doesn't. It's likely that today's 
multimedia-development neophytes will travel a 
similar costly road to success. 
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America Online®$2.g~h~urr 
to connect to the lnrtf!rnet1

perhaps we can inter~st you

in this nice bridgei 1 

Thanks to IDT Internet, you no longer 
have to be a scientist or superspy to log 
on to the world's greatest resource of 
interactive information . 

What's more, only IDT Internet lets you 
access it all - yes all - for just $15/month. 
(That's $15 for IDT Unlimited Internet™or 
$29 for IDT Unlimited Internet Plus™ with 
free Netscape.) 
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Save up to 99°/o monthly with IDT! 

Internet IDT AOL Prodigy» Compuseiv~ IUsage Unlimtted/Unltd.Plus 

$15 /$29 $73.701.5 Hours/day $74.20 $127.95 

$15 /$29 $161.45 $206.95 3 Hours/day $260.70 

$2,065.45 $1,389.95$15/$29 $2,11 9.20 All Day 

This means only $15 - instead of 
$54.20 if you spend 20 hours online with 
AOL. Only $15 - instead of $y3. 70 
if you spend 45 hours online with 

•or asimilarly exorbitant sum to Compuserve or Prodigy 
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$2,065.45 if you 're online all month long 
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Simply put, IDT Internet can save up 
to 993 on yo r monthly online charges. 
And there's no censorship! i

1As if that'? not enough, IDT Internet 
is nearly always a local call , and tech sup­
port is free and unlimited (plus, we ~on't 
keep you waiting ~orever to get help). 

By now you're probably very interested 
in switching to IDT Internet. 

If not, perhaps we can interest you in 
a nice bridge? I 
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on tool called Shockwave for Director, El­
lis explains, developers can create multi­
media obj ec ts th at yo u can view on a 
World Wide Web page. Unli ke the tradi­
tional multimedia di stributi on medium, 
CD-ROM, Web pages are far easier to cus­
tomize and update. 

Some progressive companies have al­
ready adopted multimedi a strategies fo r 
advertising and attracting new customers. 
Multimedia catalogs of clothing and cars, 
fo r example, are already avail able. On­
line and CD-ROM-based magazines are 
out there, too. 

Blalock says he expects the typical CBT 
program of the fu ture will be smarte r, 
evolving into an electronic performance 
support system (EPSS). An EPSS carries 
the utility of tra ining software to new 
heights by tightly integrating with the ap­
pli cation it is teaching you to use. With a 

INFORMATION, PLEASE 

The Right Tool for the Job 

TOOLS PROS CONS 

Adobe Persuasion, Microsoft Easy to use; built-in media Limited functions allow 
PowerPoint, Lotus Freelance players for audio and video development only of simple 

clips. applications. 

Stirling Technologies' 
DemoShield and HSC 
Software's lnterActive 

Macromedia's Authorware and 
Director, and Allen 
Communication's Quest 

Geared to more sophisticated Interface sometimes 
presentations; use buttons, 
menus, and dialog boxes to 
create presentations. 

too cluttered for power users. 

, Offer high-end features 
including scripting, built-in 
video editing, and use of C 
and C++ programming to 
develop applications. 

Not for all users; require 
developer to have a certain level 
of sophistication. 

we ll-des igned EPSS, j ust about anyone 
should be able to sit dow n at an airl ine 
reservation terminal, for example, and step 

Multimedia is great for information kiosks. These interactive stations 
present information in avisually attractive way, sometimes using sound 
as well. Ahotel, for example, could have akiosk application that takes 
guests on avirtual tour of the property. 

Tools like Macromedia's Authorware and Asymetrix's Multimedia 
Toolbook can generate applications that recognize "hot spots," so guests can touch the screen 
to punch up details on nearby attractions. The kiosk simply interprets the selections and 
branches to the part of the presentation that addresses the guest's request. TourGuide from 
American Training International goes one step further. It enables you to update akiosk's soft· 
ware over amodem, making it easier to keep the application up to date. Just as voice mail 
hasn't replaced operators and office assistants, akiosk is not likely to replace ahotel 
concierge, but it can address aguest's questions at all hours of the day or night. 

Product Information 
Adobe Persuasion for Windows (415) 252-2000 
$495 per user: $3160 fax: (415) 626-0554 
(10-user) http://www.macromedia.com 
Adobe Systems, Inc. Circle 1149 on Inquiry Card. 
Mountain View, CA 
(800) 833-6687 Compel . . . . . .. . . . . $295 
(415) 961-4400 Asymetrix Corp. 
fax: (415) 961-3769 Bellevue, WA 
Circle 1151 on Inquiry Card- (800) 448-6543 

(206) 462-0501 
Astound! for Windows . $250 fax: (206) 637-1504 
Gold Disk, Inc. Circle 1152 on Inquiry Card. 
Santa Clara, CA 
(800) 982-9888 DemoShield . . . .. . . . $495 
(408) 982-0200 Stirling Technologies, Inc. 
fax: (408) 982-0298 Schaumburg, IL 
Circle 1154 on Inquiry Card. (800) 374-4353 

(708) 240-9111 
Authorware Professional for fax: (708) 240-9120 
Windows . .. . . . . .. $4995 Circle 1159 on Inquiry Card. 
Macromedia. Inc. 
San Francisco, CA Director .. .. .. . ....$699 
(800) 945-4061 Macromedia, Inc. 
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San Francisco, CA 
(800) 945-4061 
(415) 252-2000 
fax: (415) 626-0554 
http://www.macromedia.com 
Circle 1157 on Inquiry Card. 

Freelance Graphics 
$395 (single-user) ; 
$495 (network) 
Lotus Development Corp. 
Cambridge, MA 
(800) 343-5414 
(617) 577-8500 
fax: (617) 693-3512 
Circle 1156 on Inquiry Card. 

HSC lnterActive . ... . $295 
HSC Software Corp. 
Carpinteria, CA 
(805) 566-6200 
fax: (805) 566-6385 
Circle 1155 on Inquiry Card. 

through the process of booking a fli ght. 
As your expe1tise grows, the system grows 
with you, watching how you work and 
suggesting ways to do things more effi­
ciently. When the learning load is light, 
the user can start training on new materials 
or reviewing his job skills. 

With the continued growth in the mul­
timedi a market, it's a good time to learn 
what it will take for you to add mul timedia 
to what you do. Look into the software, 
know the costs, think about a strategic prut­
ner fo r your fi rst big venture, and then get 
ready to make a big virtual splash. • 

Until recently, Robert A. De/Rossi was di­
rector oftechnology for Boston-based Liberty 
Real Estate Group, In c. His articles ha ve 
appeared in several magazines. You can 
reach him by sending E-ma ii to 71510 
. I 726@compuserve.com. 

MuHimedia Toolbook .. $695 http://www.microsoft.com 
Asymetrix Corp. Circle 1158 on Inquiry Card. 
Bellevue, WA 
(800) 448-6543 Quest ......... .. $3995 

(206) 462-0501 Allen Communication, Inc. 
fax: (206) 637-1504 Salt Lake City, UT 
Circle 1153 on Inquiry Card. (800) 325-7850 

(801) 537-7800 
0-Zone . ... .. ... . ..$495 fax : (801) 537-7805 
V-Graph , Inc. Circle 1150 on Inquiry Card. 
Westtown , PA 
(800) 852-6284 Visual Basic for Windows 
(610) 399-1521 $199 (standard); 
fax: (610) 399-0566 $495 (professional) 
Circle 1160 on Inquiry Card. Microsoft Corp. 

Redmond , WA 
PowerPoint for Windows $495 (800) 426-9400 
Microsoft Corp. (206) 882-8080 
Redmond, WA fax: (206) 93-MSFAX 
(800) 426-9400 http://www.microsoft.com 
(206) 882-8080 Circle 1148 on Inquiry Card. 
fax: (206) 93-MSFAX 

http:http://www.microsoft.com
http:http://www.microsoft.com
mailto:726@compuserve.com
http:http://www.macromedia.com
http:http://www.macromedia.com
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JON UDELL 

WEB DESIGN 
D uring Fall Comdex we unveiled the first ma­ need to echo the area's icon in 


jor redesign of The BYTE Site. Does it ap ­ every title but would violate the 

peal to yo ur sense of form and fun ction? semantics of buttons. On our site, 


That's for you to decide, but either way, the lessons we clicking on an area's header but­

learned might be useful to you. Our goal was to improve ton means, "Go to the root page 

the look and fee l of the site- easy to say, hard to do. of that area." If you're already 

Here are the six rules that guided us. deep inside that area, clicking on 


the header button produces the 
RULE 1: same action-bouncing you to the 
Map the Site on Every Page <u·ea 's root-without changing the 
Like Ptolemaic minds at the dawn of the Copernican rev­ button's state. That classic user­
olution, Web users often fee l rootless and disoriented. interface no-no leads to Rule 2. 
Your own web, if it 's woven to a consistent pattern, can 
offer comfort. We map The BYTE Site with a standard RULE 2: 
header made of a row of buttons that link to the site 's Be Consistent 
main areas. Below that, we include the page's titl e, pre­ To ac hieve a consisten t look, a first major 
ceded by an icon that matches one of the buttons. The row Web site must appeal to the an- redesign 
of buttons is a standard device that says, "You can go to cient traditions of publi shing. Ta-
these places." The matching ti tle adds an importan t fac t bles of contents and chapter heads remain as useful as 
that many sites omit. It says, "You are here." they were in Gutenberg's day. But to achieve a consistent 

Another way to achieve the same effect might be to fee l, a site must also embrace the modern traditions of in­
show the button fo r the current area in an altern ate, teractive software. Whatever looks li ke a button should 
"pushed-in" state. That approach would eliminate the also act li ke one. Whatever doesn ' t, shoul dn' t. 

Wi thout a high level of automa­
tion , however, thi s kind of consis­1- u===I September 1995 I News & Views tency is a luxury yo u simply can't 
afford. Life' s too short to ed it hun­

----------- --· ---- ---------- --------. dreds or th ousa nds of Hypertext 
Markup Language (HTM L) pages 
by hand, much less reedi t them when ~P6 Weakness Revealed 
you decide to reorganize your but­C2I P6 Faster in Raw P erformance. but Slower for l 6-b1t Applications 

Lessons 

learned 

from The 

BYTE Site's 

~Why Legacy Code Snags the P6 

~PC Power Comes to the Calculator 


rB The TI-92 Migrates High-End Math Capabilities 

~Delphi and VB Tum 32 


c:::J Visual Development Tools Tum 32 

g Whatever Happened To . 

~New 486 Chips Deliver Inexpensive Power 


~ AlvID 's 120-lv.ffiz 486: Bargain Power 
~ Interactive Music Videos Arrive for Macs and PCs 


[ill) Web Addresses for Interactive CD Infonnation 

IH Todd Rundgren: A Rugged Individualist 


~ CD-ROM Notebooks Proliferate 

/-~==~ BYTE and vpr search results for 603e 

Jmil apiil 1995 I core technologies 

motorola announces powem c 603e pricing 1md availability 

motorola announces 1ic· o and availabili for the 100- and 120mhz 


I§ iune 1995 /news & views! powerpc tidal wave 

m may 1995 I news & views! ll SC invades the home and schcol 

lfi1 april 1995 I core technologies I new powerpcs for notebooks and pdas 


tons. Our homegrown HTML gen ­
erator so lves that problem for the 
BYTE archi ve, which contains 99 
percent of the site 's 5000 pages. But 
standardizing the last I percent-a 
few dozen handcrafted and highl y 
visible pages-became a burden. 

One solution to standardizing the 
last I percent, call ed the server-side 
include, entail s marking the places 
in your HTML files where the Web 
server should insert boilerplate text 
as it sends the files to browsers. An­
other solution, and the one I favo r, 
also requires marking where to in­
sert boilerplates , but instead it re­
lies on a preprocessor to do the in­
sertion . I prefer to use thi s method 
because not all Web servers support 
on-the-fl y inclusion and because 

Using small icons as data-type cues: 

Small icons that serve as list bullets can 

define the types of the list elements (above). 

They can also define the sources of data 

on a search-results page (below). 


MARCH 1996 BYT E 91 



THE BYTE NETWORK PROJECT 


Tabbed indexes in HTML: 
Repeat a row of text links, 

varying the position of a single 

"dead link" to mark the 
location of the current page. 
We use this technique to 

manage a series of text boxes 

in an article (above) and to 

present views of vpr (below). 

Intel Cyrix AlvID N exGen DEC lvlips Sun HP PowerPC ~ 

Next generation: Nx686 

Dossier: Little is knoVlltl about the Nx686, because the chip hasn't been 
announced yet and N exGen doesn't want to tip its hand to rivals .A1v.ID, Cyrix, 

l ABC D EFGHIJ K L lv.1NOPORSTUVWXYZ 

KeySteps, Avening, Glos, GL8 8NT, UK, Fast use ofnew software. 95-1 0-20 
Kids Count Entertainment. Inc., Jack's House Special Edition CD-ROM, 95-11 -06 
Kyocera Electronics, Inc., FS-1600A 1v1AC printer bundle, 95-1 1-01 

they already have enough work to do. 
Our preprocessor is a Perl script (see 

http://www.byte.com/art/netcol/netproj 
.htm) that replaces what's between this 
pair of HTML comments: 

<!- begin stdhdr - > 
<!-end s tdhdr -> 

with boilerplate. It also expects a title-of 
the form <hl> <im g src ... -and stan­
dardizes the border, alignment, and spac­
ing applied to the title's icon. To use this 
system you have to enumerate the set of 
files it manages in another script, which 
doubles as an inventory li st for the non­
automatically generated part of the site. 

RULE 3: 
Use Small, Discrete Images 
Small GIFs that introduce elements of 
bulleted lists, a common decorative en ­
hancement, can also play a key function­
al role. Our table-of-contents pages use 
them to document relationships among 
art icles, text boxes, figures , photos, and 
tables (see the figure on page 9 1). Our 
search-results page uses them to distin­
gui sh between two types of data-BYTE 
articles and vendor-supplied press releas­
es-drawn from different areas of the site. 
These small GIFs load quickly and, once 
cached, reload instantly. Deployed con­
sistently, they can create visual patterns 
that map underlying structures of data. 

Full-screen image maps, on the other 
hand, are a disaster. Putting one of these 
on your home page invites entry yet re­
pe ls it with a force inversely proportional 
to the speed of the vis itor's link. 

Bandwidth aside, the image map is a 
questionable device because it violates 
another convention of software behavior. 
In a hyperlinked environment, users rely 
on interactive feedback to distinguish 
among the sensitive regions of the screen. 
When you point to a textual or graphical 
link, your browser reacts with two kinds of 
feedback: It changes the cursor, and it re­
ports the name of the link destination. 

When you point to a spot on an image 
map, the cursor changes, but the browser 
can report only coordinates on the image 
map, not the link target that those coordi­
nates imply. Some image maps delineate 
hot spots more clearly than others, but 
there' s no getting around the absence of 
the crucial feedback that confirms transi­
tion from one hot spot to another. This 
glitch affects both the user-hostile full­
screen image map and its friendlier cousin, 
the banner image map that appears in the 
header or footer position on many sites' 
pages. 

What to do? The BYTE Site avoids im­
age maps entirely; when we use images 
as links, each image refers unambiguous­
ly to a single link target. If we were to 
switch from the row of buttons to a banner 
style, we'd build the banner out of a series 
of discrete chunks. 

There 's yet another solution at hand: 
client-side image maps. With thi s tech­
nique, HTML tags define particu lar re­
gions of an image and explicitly associate 
those regions with link targets. But while 
Netscape Navigator 2.0 and the Microsoft 
Internet Explorer both support thi s fea­
ture, the majority of the browsers visit ­
ing our site don ' t, yet. 

RULE 4: 
Create "Tabbed" Indexes 
I've found a nifty way to emulate index 
tabs in HTML. We use this technique to 
manage a series of text boxes in an article 
(e.g., http ://www.byte .com/art/special/ 
95 l lsota/506023a.htm) and to index the 
company, product, and date views of the 
Virtual Press Room (vpr) (e.g., http://www 
.byte.com/vpr/compall l .htm). The device 
uses a repeating row of textual links that 
map a series of pages (or regions within a 
page). When you click on one of these 
links, it goes dead-that is, it becomes 
unhi ghlighted (and preferably font-en­
hanced) to announce, "You are here." 

You can achieve this effect by hand for 
a small series, but the HTML coding is 
tedious. For v pr, I use a Perl script (http:// 
www.byte.com/art/netcol/netproj .htm) 
to iterate over lists of index items-ei­
ther letters of the alphabet or dates-and 
generate the necessary HTML. 

RULE 5: 

Create Many Paths to lnfonnation 

Each row of index tabs in a vpr view also 

carries an iconic link to a search screen. 

That 's one of the ways in which The 

BYTE Site maximizes its internal inter­

connectedness. Here's another: On table­

of-contents pages in the archive, refer­

ences to figures and tables link to the 

locations in articles where these elements 

appear. Other links to these same elements 

occur in the text of the articles. 


Why duplicate them? Magazine design­
ers are always looking for ways to pro­
vide "multiple entry points" to informa­
tion . On the Web you can literally do that. 

continued 
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with your audience? Discover the 
power of Proxima. 

With a Proxima Desktop 
Projector;" you can make a bigger 
impact with your presentations. 
Communicate your ideas more 

The Proxima DP5100 and the best-selling 
DP2810 lead the way in brightness, image 
quality, and price/pe1formance. 

TO 
KEEP 
YOUR 
AUDI· 
ENCE 

Want a better way to connect clearly. And be 
more productive. Without the limi­
tations of slides and transparencies. 

Just plug a Proxima Desktop 
Projector into your PC or Mac, and 
you'll be able to project images 
from your computer screen onto a 
large screen or wall. It's that simple. 

Want to add audio and video 
to your presentations? Make last­
minute changes on the fly? No 
problem. Proxirna gives you the 
flexibility and performance to take 
your multimedia presentations to 
a higher level. 

FIND OUTMORE 
about Proxima today. And keep 
your audience wired. 

. --~ 

I 
"Get Wired With Proxima" Kit! 

Get the facts on the latest Proxima 


products . Call for your free "Get Wired 

With Proxima" Kif tod ay! 


1-800-655-5155 extl02 

PROXI~ 
T H E D E S K T 0 P P R 0 I E C T I 0 N C 0 1'-1 PA N Y 

Main Ol!cce: 9440 Carroll Park Drive. San Diego. CA. 92121 -2298. (6 19) 457·5500. FAX (6 19) ,:57.95,:7 European Olt1ce. Horsterweg 2.4 . 6191 RX B.eok. The Metherlands. <t- 31--13·650 248. FAX .... 31-43-649 220. 

P1oxima and Cyclops are registered trademarks of Prox1ma Carporat1on. Desktop. Proiector and Desktop Pro1ect1on are trademarks al Prox1ma Ccrpora11on. Other 1rademarks ar~ the property of their respective owners. 


U.S. and 1ore1gn pa1ents are pending. Copyright 1995 Prox1ma Ccrporat1on All rignts reserved Spec1!ica11oris sub1ec1 to change wo!hout notice. 
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As usual, you need automation to im­
plement this rule in a cost-effective man­
ner. It was easy to make the Perl script 
that builds vpr views tack an iconic search 
\i.nk onto each row. For the table-of-con­
tents links to elements inside articles , it 
was a bit trickier. The Epsilon Extension 
Language (EEL) program that generates 
the table-of-contents pages has to scan ar­
ticles for link targets of the form 

<a name=l i nktarget > 
<h3 >Title </ h3 > 

and build matching link sources like this: 

<a href=pathname#linktarget> 
Tit l e<!a> 

Here's another example: an uplink from 
each table-of-contents page to its parent 
(the Web equivalent of cd . . . ). Initially I 
omitted these, relying on the native back­
tracking ability of browsers. If you start 
on the archive's main page and follow the 
path August 1995 ->News and Views -> 
Apple's New Multimedia Macs, you can 
climb back up the tree by clicking on your 
browser's "Go back" button. 

But what if you arri ve at the article 
"Apple's New Multimedia Macs" by way 
of a search, either from the BYTE search 

TOOLWATCH 
MHonArc 
(http://www.oac.uci.edu/ indiv/ ehood/ mhonarc.html) 

Point Earl Hood's masterful Perl script at a file of 
E-mail messages in Unix format, and it creates a 
threaded HTML archive, complete with decoded 
MIME attachments. There are other excellent mail­
to-HTML converters (e.g., Kevin Hughes ' hyper­
mail, http://www.eit.com/ software/ hypermail) . 
MHonArc doubles as a great Perl tutorial. 

The Essential Distributed Objects 
Survival Guide, $29.95 
by Robert Orfali , Dan Harkey, 
and Jeri Edwards 
John Wiley and Sons, 1995 
ISBN 0-471-12993-3 

This worthy sequel to The Essential Client/Server 
Survival Guide explores two competing distributed­
object architectures-CORSA and OLE/ COM. The 
authors prefer CORSA, but they frame the debate 
in ways useful to anyone curious about the tech­
nical underpinnings of a global computing fabric . 
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August 1995 News and Views 

E:J Editorial 
E:J Letters 
E:J News & Views 

IllVideoconferencing's Achilles ' Heels 
IiiOn-Line Services/Internet Comparison 
IllHot Chips. Tough Choices 

li==JHot Chips, Tough Choices 
Dtll'e.Andrews 

Rich color, realistic 3-D, multichannel audio, and full-motion video are just some ofthe benefits that 
chip vendors are touting for a new wave ofmultimedia accelerator processors. However, these 

chi~~-~t1suc~es~-~~. ~~ ~e-~vily~ the ~~~~~~~~~~~~-;~~~ ~,s~~_:__._[[!l 

Multipane browsing with Netscape Navigator 2.0 frames: With this exciting HTML extension you can consolidate 
large sets of pages-here awhole issue of BYTE-into a single multipane browser. 

page or an external one? Now the "Go 
back" button takes you back to that search 
page. There's no easy way to explore the 
context stmounding "Apple's New Mul­
timedia Macs"- that is, the other August 
1995 News & Views articles. An uplink 

on every table-of-contents page sup­
plies the crucial missing path. 

RULE 6: 
Degrade Gracefully 
The tabbed indexes in vpr views rely 
on two visual cues to foc us attention 
on the current tab: font enlargement 
and absence of highlighting. If your 
browser doesn' t support the nonstan­
dard <font > tag, the effect diminish­
es but still works. This is an example 
of graceful degradati on. Other ad­
vanced HTML features, notably ta­
bles , degrade disastrously when they 
are viewed via Lynx or a firs t-gener­
ation GUI browser. For that reason, 
we use tables sparingly. 

How much do you care about less­
capable browsers? That' s your call. 
Knowing how many Lynx or Mosaic 
l. x users visit your site (see "Damn 
Lies," February BYTE, to learn how 
to collect that infonnation) helps you 
to scope the problem. But remember 
that even a small share of the Web 
population can represent a lot of peo­
ple. For example, the 3 percent of our 
visitors who use Lynx form a group 
that is 3500 strong- and grow ing. 

And some of those visitors, I was recent­
ly reminded, are blind. 

To serve up tabular data to the full spec­
trum of browsers, the ultimate solution 
starts with cell-tagged data-in HTML 
or any other format that fully specifies 
rows and columns. Then it mechanically 
derives a plain, ASCII-formatted version. 
Finally, it delivers either the rich or plain 
version according to the capabilities of 
each incoming browser. I commend sites 
that do this. Ours doesn' t- yet. 

Practice What You Preach 
As I wrote these rules, I found our site 
guilty of several violations. Buttons didn' t 
always behave as buttons should (see Rule 
2); archive pages didn ' t offer redundant 
access to the search function (Rule 5); and 
some graphical links lacked text alternates 
for Lynx users (Rule 6). 

As I correct these flaws , I' m exploring 
the design opportunities- and the chal­
lenges- of Netscape Navigator 2.0. Using 
its <frameset> tag, I have prototyped a 
Smalltalk-style article viewer (see the fig­
ure above) that promises to vastly enrich 
navigation of the archive. 

How will my six design rules play out 
in thi s environment? Beats me; I onl y 
know that somehow they must. Watch the 
site and let me know what you think. • 

Jon Udell is BYTE 's executive editor for 
new media. You can reach him on the Inter­
net or BIX atjudell @bix.com. 

mailto:atjudell@bix.com
http:http://www.eit.com
http:http://www.oac.uci.edu


Your hard drive i& getting 

bigger, much, much bigger. 

Large hard drive.s make megabyte.s di.sappear! 

Believe ir or nor, your new high-capaciry hard disk may only be an 

illusion. You see, preconfigured hard drives can (and do) wasre hun­

dreds of megabyres of srorage space because of inefficient clusrer sizes . 

Now watch tho.se wa.sted m egabyte.s reappear betore your very eye.s. 

PERCENT OF WASTED HARD DISK SPACE 

256 MB-511 MB pnrtition 
with 8 K cfwters 

5 12 MB-1023 MB partition 
with 16 K clmters 

1024 MB-2047 MB p11rtitio11 _...---i 
1virh32Kclusras ~ 40% 

ACTU"'l ,.1.MQUNi OF WASTED SPACE DEPEND S UPON IHE NUM8E~ AN O SIZE OF vou~ FJLES 

Now wirh ParririonMagic 2.0, you have rhe power 

ro easily reclaim up ro 40% of your hard-disk's 

wasred srorage space insranrly.* Wirh a wave of 

your mouse, you can visually resize hard-disk par­

ririons (which auromarically resizes inefficient FAT 

clusrers) ro oprimize your hard drive, secure dara, 

and organize applicarions and operaring systems in a more efficienr way-even when using disk 

compression sofrware like Stacker and DriveSpace. 

VERSION l . 0 Award-winning techno logy that .steal.s the .show! 
EDITORS' 

OS/2 Professional Magazine selecred PartitionMagic 1.0 as rhe Best i~~ 


New 0512 Utility for 1995. OS/2 Magazine gave ir rhe presrigious I : 

Editors' Choice Award But 1.0 was jusr our warm-up acr. ParririonMagic w1 N NE R I 9 9 5 


2.0's user-friendly inrerface, combined wirh irs non-destrucrive partition and clusrer resizing helped 


ir win BYTE Magazine's Best ofCOMDEXAward at Fall COMDEX 1995. The experts agree, ir's 


hard-disk magic you'll use again and again. 


I 

Discover how easy iris ro pur your hard disk under yo ur spell. To order PartitionMagic 


2.0, call PowerQuest roday ar t -800 -379-2566 and mention code #PQBYM36. 


ParririonMagic for Windows 95 & DOS is jusr $49 .95 ; for OS/2 & DOS, only $69.95 . 


Also, ask abour our special 30-day money back guarantee. Patents pending. For more information 


(and magic) visit our home page ar: hrrp://www.powerquesr.com. 


PartitionMagic· 
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The industry's highest quality 
Rainbow is the world's only software 
protection supplier with ISO 9002 
certified quality standards. 

Manage network licenses 
NetSentinel1 

" is the only protection 
to undergo rigorous testing by and 
receive approval from Novell. 

A substantial investment in R&D 
In 1995 alone, Rainbow invested over 
$4,500,000 in R&D to make the world's 
leading software protection even better. 

Global service & support 
Rainbow supports its customers 
with offices and distributors 
in more than 40 countries. 

Reliability to depend on 
In 1995, Sentinel improved its 
industry leading reliabi lity to over 
99.985% - far more reliable than any 
other software protection product. 

Compatible with your software 
Our partnerships with Apple, 

Microsoft and IBM mean Sentinel 
protects software for any hardware 

or operating system. 
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\l'e'·:P proprietary ASIC technology, multiple 

EEPROM cells or even a microcontroller ­
giving you the world's best software protection. 

ISO 9002 

IA\ 
~ 
Certified 

y Sentinel protects more software 
titan all other dongles combined! 

Over 8 million Sentinel" keys 
protect software worldwide. 
In fact, 55% of all protected 
software has a Sentinel key, 
from Rainbow Technologies. 

Today, software piracy is at an 
all-time high. If you're selling 
software without protection, 
you're losing sales and revenue. 

Sentinel stops piracy and protects 
your revenue. Only Sentinel gives 
you leading-edge technology, ISO 
9002 certified quality and over 
99.985% reliability. 

Sentinel is easy to implement and 
transparent to your end-users. When 
you need on-time delivery and 
global support, you need Sentinel. 

Call today for a FREE Sentinel 
Software Protection Guide or 
order a Sentinel Developer's Kit, 
complete with 
a Sentinel key, 
software, and the 
Sentinel CD-ROM. 

(800) 852-8569 
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Tuning Tools Optimize for Pentium PAGE 9GDM 3 

Bugs:Find 'Em, Squash 'Em PAGE9GDM 3 

32-bit Delphi Delivers Power, Speed PAGE 96DM 4 

Netscape Programming PAGE96DM 18 

Secrets Revealed 

• 

Track That Code Net-Surfing with Notes 
Edition 

Configuration management packages keep big, Want to have your cake and eat it, too? Here's how 

sprawling development projects organized and to use Notes as your Web development tool. 

manageable, even with multiple teams at multiple PAGE 9GDM 13 

sites. PAGE 9GDM 7 

ILLUSTRATION: MICHAEL KRESSLEY © 1996 MARCH 1996 BYTE 96DM 1 
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We're Free 

for the next 


30 days, 

if you are. 


System Arclntect is 

tlie award winning 

client/ server soft­

ware engineering 

tool tliat delivers 
higher performance - at a lower 

price. And to show you, we'll send you 

a copy of System Architect~ to evalu­

ate for 30 days - absolutely free. 

0BJECT-0RlENTED A&D 
Implement your 00 design using SA 

Object. Some of the features include: 

• Support for Booch, Shlaer/Mellor, 
Co dJY d d C

OMT, a our on, an Use ase 

• User-extensible repository 
• Automatic creation of data models 

from class models 

• Roundtrip engineering with C++ 
• Generates Small talk 

A DVANCED DATA .MODEUNC1 

Develop your server des ign using SA' s 

data modeling capabilities: 

• Comprehensive support for the DBA 

function 

• Generates DDL from data models for 

Oracle, Informix, SQL Server, Access, 

SYBASE and many others 

• Support for physical/logical data 

modeling 

• Specify referential integrity rules 

• Trigger & Stored Procedure editors 

SA'fomio/ oftools stores BPR, Structured 
Analysis & Design, Object-Oriented Analysis 
&DesignandData Modeli11gi11fon11ation 

inamulti-wer,sharedrepository. 

Develop your client/server design using: 

• Information Engineering 

• Yourdon/DeMarco (event-driven) 

• Gane & Sarson 
• Ward & Mellor (real-time) 

• Decomposition diagrams 

•SSADMJV 

BP I~ 
Popkin Software has introduced a business 

process reengineering tool. Call for details. 

55,000 USEJ~ S 
CAt\l'-r B1.: \Vr(ON G 

That's the number of satisfied SA users 

worldwide, and it's growing every day. 

TRY IT FREE F OR 30 D AYS.* 

T o Q UALIFY F oR AN 

EVALUATION COPY OF SA, 


CALL.. 800-732-5227, EXT. 695 

OR FAx 212-571-3436. 


• O ffer good in US and Canada o nl y. See disn ibutor 
reiephone numbers below ro r inrernadona1 res po nse. 

C"-l'STE• 
J J. I M 
A n 'CHITECrr:'.. 

.l'l..N .l~ 
P o pkin Softwa r e & Sys t e m s, In c. 
I I P ar k Pla ce, New Yor k , NY I 0007 
REAL T OOLS FOR TH E REAL WORLD. 

Australia (1-800) 658660" Benelu x +3 1-3 0-666 SS 30 .. Braz il 55 -11 -546-0246 • Chile 56-2-334-1869 • Colombia 57- 1-4 10-1 303 •Denm ark 45-45-999300 

Eng l and~:1~~~i:66b~~-s;5s7:I~~~n:·~~~9z~~l:~d8~~:~;~3~~~~;n.ds3:.;~5;~:~-~21~:7~,~~ ·3~~~:-,s:~~~:-~;J~:t;os.1 s~~i~:::i~~,:2:1:6~~~~~; '.~6~5 1 - 1 109 
Circle 612 © 1996 Popkin Softwa re & Systems , In c. The Sysccm Arc hi tecc logo is a trademark o f Popkin Sof1warc & Systems. Inc. 
on Inquiry Card. All o cher brand and product nam es arc trade marks or rcg isrcred trademarks of ch eir respect ive holde rs. 
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Pentium 
Performance 
Unlocked 
Avisual tool goes beyond profiling to provide instruction­
level tuning tips for 486 or Pentium platforms 

ROBERT L. HUMMEL 

R isi ng user expectations of sizz ling app li cations perfor­
mance have put programmers back in the code-optimiza­

tion hot seat. Fortunately, this doesn't mean you ' ll have to dust off 
your assembler. Intel has introduced VTune, a Windows-based 
visual-tuning environment for the x86 architecture. 

The tool provides a visual display of the CPU resources being 
consumed by all active software on Wi ndows 3.1 and Windows 
95 systems. It identifies the sections of code that are using sub­
stantial CPU processing time, not only in the application being 
tuned, but in the OS and device drivers as well. Time spent in sys­
tem and user modes and for 32-bit, 16-bit, and V86 applications 
is also displayed. VTune can display details of the 

With VTune, you can identify Pentiu m's dual-pipeline architecture, 
and troubleshoot code hot spots. showing actual instruction pairing 
Double-clicking on a reso urce and penalty information. 

spike brings up the Hotspots 
window, a low-level view of 
the sections of code within that 
module. If you double-click 
again, the Source Viewer brings 
up your source code. The tool 
requires no source code changes. 
lf source code isn' t available, a 
built-in disassemb ler creates 
listings from object fi les. 

Regardless of the program­
ming language, including as ­
sembly language, VTune dis­
plays the line numbers and 
percentage of CPU time spent 
executing each active code 
statement. VTune flags possi­
ble trouble, incl uding instruc­
tio n sequences that result in 
penalty conditions and poor in­
struction pairing. 

YTune goes beyond simply 
reporting trouble. Context-sen­
sitive tuning tips are available 
as on-line help. The program 
is language-independent and 

works with industry-standard 
compi lers. But if you program 
in C, the C Tuning Coach iden­
tifies tuning opportun ities in 
your source code and validates 
your current optimizations. 

Improvements can be dra ­
matic. "After two days of work 
with these tools, we were able 
to boost display performance 
[of our Windows application] 
12 times higher ," says Udi 
Noach, R&D Manager at Am­
pol Technologies , an Israeli 
company. "[VTune has] helped 
us detect precious idle system 
time that we cou ld exploit." 

Using the bu ilt-in scripting 
interface, you can perform au­
tomated performance analysis 
of a ll the software executing 
on your system. 

VT une supports 486 and 
Pentium processors. Intel plans 
suppo rt for the Pentium Pro 
(P6) processor. 

nsn
2m: 
1.711<
2on 
o.m: 1 

an: 2 

1.26% 1 

.. 

mov 
add 

mov 
~ 

mov 
mov 

E....gU. E 


E....gl). E 


E>q>\gi)_ 


• • 

High-Tech Tool for Low-Down Bugs 


T he complex ity of today 's opment team to ship bug-free casional bugs that occur only app lications . BoundsChecker 

large applications seems software. Seemingly small de ­ in odd configurations? Can you Professional automatically de­


destined to foi l the attempt of fects can ripple through a prod­ be sure you've gotten them all ? tects 72 categories of Windows 

even the most thorough <level- uct, branding it with a reputa­ The cost of fixing bugs at a e1rnrs- three times as many as 


tion for be ing unreliable and late stage of product develop­ the standard edition detects­

bug-ridden. Ultimately, the cost ment is high, requiring patches, while your program is running.


&prudon U.u Outgllrig Polrrltet 

CJoo;t.i.- c~-~-~ of bugs to the developer and updates, and technical support. These include dynamic mem­
the company can far exceed The optimum and most cost­ ory overruns, resource leaks, ::.:""'·--t:ff••_......,_.J..'°""""'''..... ~''" - their original impact. effective time to detect and cor­ pointer checks, and Windows • A-ltcl<af,,,_ofJ'~olri_,INlh•~M...... 

• A-IH~ol~ltiw ••'>l.lllM-OllllltllM~ •OU<M IKtM' Automatic testing of release rect bugs is as they' re coded. API fu nction fai lures. Along 
"""'~·---11--

cand idates coupled with a Well known for its Soft-ICE with flaggi ng errors , the pro­
n.i.-..,ce<tt..,- .i...n oWodcot-!'Jlnl •lo<o>td , ltooo 
...... ..... .,,...._,.cn:.r.1~. 11.t~l•• r."'"r,"".- large-scale beta-testing pro­ family of debugging products, gram provides comprehensive ~'.:::'.::!':r::"i.,.a.-r. 

gram will generally uncover a NuMega recently announced a explanations and code exam­
\\ '('•~ b(:01~c1ri.u ~ >...,U«UOJ: 

majority of the most common new edition of its Bounds­ ples of the errors, and instruc ­
h, Ui~· ::b! "· bugs. But what about those oc­ Checker automated error-de­ tions on how to correct them. 

BoundsChecker Professional detects tection and analysis product for According to Jim Moskun, 
ll : ) 

A....,it<.lc11o<t ,. .,_ ,11.. , __ ,.a.,,.,,....,,..:1111ot 
il:dC••• IDth.&e~llt-""tfl{t( 72 types of Windows errors. Wi ndows 95 and Windows NT chairman of NuMega, " The 
h.,.~ 1..... 11w .-11,w.i11.•hodlli• .... ol•*-lllft>l«l 
- ~m(H"-"0.tlit- ..H .....)l~ Sffl~w.. ~<!(-llj' !:J • 
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NEWS&VIEWS 

ability to 'check earl y, check 
often' will accelerate e1rnr de­
tection and make it fas ter and 
easier to isolate and fi x pro­
gramming errors." NuMega 
claims that you can cut up to 

20 percent of a proj ect's de­
ve lopme nt 
BoundsChecker Profess ional 
to speed debugging. 

If you develop applicati ons 
using Microsoft Visual C++, you 

================= == 

char*b ; 
char a[ 10 ] : 
b • ( char *)malloc( 10 ) ; 

except ( EXCEPTIIDI EXECUTE JWU)LER )
•IC- - -

Check early, often, and smartly. BoundsChecker's extensive 
help screens suggest bug fixes. 

Delphi 2.0: Visual, Fast, and Now 32-hit 

B orland's introducti on of Developers look ing to fully that capitali zes on the ex per­ interpreted p-code. Speed, says 

De lphi 2. 0 , the 32- bit ex plo it 32-bit environments tise deve loped fo r Borl and ' s Lance Devin, who is the senior 
version of its popular Windows such as Windows 95 and Win­ C++ compiler. Compiling of­ product manager for Delphi , is 
rapid application development dows NT will apprec iate Del­ fe rs developers some perfo r­ a critical advantage of Delphi. 
(RAD) tool, fans the flames of phi 's support fo r mul tithread­ mance enhancements, includ ­ " In client/server applications," 
software's hottest too ls cate­ ing and its 32-bit fl at address ing small er EXE fil es, fas ter he notes, "people have an ex­
gory : vi sual applicati ons de­ space. Arrays, strings, records, perfo rmance in code-bound ap­ pectation that going to or from 
velopment fo r client /server ap­ and other data structu res can pli cati ons, and the ability to a server should be as fas t as ac­
plications. With powerful new now be up to 2 GB in size. share code using a common cess on a local machine." 
features, Delphi 2.0 deserves a However, Delphi ' s most sig­ OBJ fo rmat. Christopher Flores , who is 
close look from even the most ni ficant advantage over other Borland's adverti sing trum­ the director of technical mar­
dedicated users of Visual Basic environments, particularl y Vi ­ pets the fact that Delphi pro­ keting for Vi sual Basic, di s­
4 .0 and other such tools. sual Bas ic, is its 32-bit opti ­ grams are compiled, while Vi ­ mi sses th at claim. " Borland 

OLE support in Delphi 2.0, mi zing nati ve code compil er sual Basic programs are simply emphas izes compilati on," he 
for example, includes the abil­ observes. " We say that [inter­

111 lhi lphl OnvialolnJr 2.0 ' · ' '· ' ' r ll!!!l~fi:J 

ity to install and use OLE cus­ preting code] is not a bottle­
tom control s (OCXes) as well neck in client /server program 
as create OLE automation con­ operation." 
tro ll ers and servers. You can Perfo1mance is an issue when 
use the program to create both you use these tools to develop 
in-process and out-of-process enterprise and mission-critical 
servers. A 32-bit Delphi appli­ applications. Delphi 2.0's com­
cation can then control OLE pil er architecture offers easy 
applications. access to imp01tant system fea­

Delphi automatically creates tures, such as multithreading, 
an object wrapper when yo u a flat-mem01y model, and OLE 
install an OCX, providing an automation and controls. These 
obj ect-ori ented view of that features give developers a new 
control. This g ives the pro­ way to maximize their devel­
grammer the ability to use ex­ opment possibilities in such en­
is ting third-party OCXes as vironments as Windows 95 and 
well as the ability to customize Windows NT. 
OCXes through inheritance. -RLH 

AmountPeid Terms ~ 

$0.00 !FOB 

~!l'miiimfiiiiil:ci .. ss. soa:oaJ~os.. 
SO.OD 'Net 30 
-so:Oii1N~tJii ~ 

- -­ .2C 

Delphi 2.0 supports OLEcustom controls (OCXes! and 32-bit applications for 
Windows 95 and Windows NT. 

time by usin g 

can take advan­
tage ofBounds­
C h ecke r P ro­
fess i o n a l 
withoutdepart­
i ng yo ur in te­
gra ted deve l­
o pm e nt 
e nviro nme nt 
(IDE). The pro­
gram appea rs 
on the tool bar, 
in the pull ­
do wn menu s, 
and as a fo lder 
tab. Boun ds­
C hecker Pro-

Bound s ­
Checker Pro­
fessional auto­
m a tic a 11 y 
inserts error­
checking code 
into your pro­

directly from Microsoft gram, saving,,,.. 
.1:1.fCTrteer VlsualC++. yo u hours of 

~ojio. .........,..... 
B~S~~ 

8~8~ 
B~RlbuldAI 

8~Stoo81.61 

ou can use 
BoundsChecker 

81.11MSONlbfl1 
~~IC.t)l'l'IOtdftMSOU Lb.-, 
fnlhMSON Lb_,. 

fess ional mimics the user inter­
faceof Vi sual C++, allowing you 
to use it as eas ily as the standard 
commands to build, run , and test 
your programs. 

The program a lso features 
NuMega's Compil e-Time In­
tegration technology, which en­
hances debugging while leav­
ing your ori ginal source code 
unchanged. At compile time, 

editing and re­
compiling and 
e nco urag in g 

frequent bug-checking. 
To meet the increased de­

mand for software quality as­
surance, developers must as­
sume a greater responsibility 
fo r thoroughl y tes tin g th e ir 
code. With tools like Bounds­
Checker Profess ional, you can 
do so in a convenient and non-
in trusive way. 

-RLH 
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Power Objects. 

Because every line ofcode you write 


ends up on your face. 


Unique drag and drop technology dramatically simplifies applications development. 

Unnecessary and repetitive code takes its roll. On your business, on your mine!, ancl, yes, even your 
face. Bur rel<l'< .Apple®, the experts in easy to use technology, has reamed up with Oracle, thedatabase 
experts, to bring )'OU a winning business solurion. Oracle Power Objects"'. 
Avisual programming tool, Power Objects 

automates complex darabase functionsby let­
ting you 1·euse code quickly via d1"<1g­ancl-clrop 

object technology. With Power Objects, you can 
insert and clelere data locatecl on a server DBMS with 
fu ll transaction support ancl no coding whatsoever. The 

Power Visual 
Objects Basic 

Drag-m1d-{h'Op database progruimling Yes No 
Integrated SQL database Yes Yes 
lndustI)' SL'U1chU'CI BASIC language Yes Yes 
SeM1Jess scalabili~1 to Oracle 7 & SQLSeiver Yes No 
NativeOracle 7 & SQLServer intetfaces Yes·; No 

' ' w 
Mac OS For Windows 

same task in Visual Basic would require many redun­
dant lines of code. You can even run Windows app's 
unmodified on a Macintoshrn ancl vice versa. Ancl 
Power Objects uses ascripting language you alt·eac.ly 
know, stanclarcl BASIC. 

1o eliminate unnecessary lines of code from your 
programming, ancl perhaps elsewhere, buy Oracle 
Power Objects today, before it 's too late. Available for 
borh Macinrosh and Windows in the Personal or 
Client/Server Edition. 

ORACLE 

Enabling the Information Age 

'frueobjecr-orienrecl code reusabili~1 Yes No 
OCX and OLE 2 suppott Yes Yes 
Multiplatlonn: Windows, Macintosh, OS;2*~' Yes No 
" S1tuu/md in 1/Je die111h·ef/'er /'ersion 

" Sd1er/11/erlfo r release i11 earlr '96 

Limited time offer. Order today by calling Apple direct at 
1-800-950-5382 ext. 906,

visit the Oracle Store·· at 
http://www.oracle.com 
or see the Apple reseller nearest you. 

cwcr111!11!1hm11gh .l/111\'/i.il. l1J% 

h•l<dwn»''""' ''""""'·''"''d ,,,,,, . .,,,,,/ 
the \/11, rJ\ /1~..;11. 11111/ \latil!l1i.1h111" '•".!,/111'/'l'd t1w /e111w l." 1•/ .\JI/ii<' 1.11111/!/llcr /11c 1111/w I \ r1111( o/!rl.'1"lOlll//ri(':i f!m,/e fl111,•rOlift'1.l•llllll flratlt' 'Ml' 

11111· ll{fcrm/Jrl ""fr 111 1/ ~· I 1· t111d 11111 m/11{ /!/ (11/Jllt•<tiw1 11 ·ithmnother1!fft·r~ 0 flt1.;.,•t! () /J //~· 1i.')..!11/nr( '>"/1111111et! r1•111ilJim~· 

http:http://www.oracle.com
http:alt�eac.ly


STOP! 

Have Your Windows® 95 Applications 

Been Checked For Quality? ~"' 

With the advent of Windows 95, 

new applications are coming with increased 

complexity and sophistication . As is true of all 

complex products ... whether it's a car or a software 

package ... the bugs need to be worked out. 

Nu-Mega Technologies pioneered automatic error detection . As the industry leader, we 

are now introducing the next generation ... BoundsChecker™ Professional Edition . It revolutionizes 

automatic bug finding and takes it to new depths. In the next few months, you'll see the 

BoundsChecker Professional Edition difference. Some of the largest software development companies 

are using BoundsChecker for their Windows 95 applications . Wouldn't you like to know who? 

Nu-Mega: Improv ing Software Qua lity . .. 

If You ' re An End-User, We'll Tell You Why . 


And If You're A Developer, We'll Show You How . 


Call 1-800-4-NU-MEGA u.s. oNLY 

For International Calls (country code) + 603-889-2386 

rTE~~~~~" 

P.O.Box 7780 Nashua, NH 03060-7780 

Tel (603) 889-2386 • Fax (603) 889-1135 • info@numega . com • http://www.numega.com/ 

Circle 610 on Inquiry Card. 

http:http://www.numega.com


Traci\ That Code 
KIP MCCLANAHAN 

I 
f yelling, "Where's the floppy 
with the so urce code?" is your 
idea of version control, then you 
may be sac rificing productivity 

and quality. More rigorous version con­
trol is now available in several forms , 
ranging from utilities integrated into 
popular deve lopment environments to 
cross-p latform , multitool , distributed 
confi guration managers . 

We' re talking about too ls that go be­
yond the traditi onal low-end vers ion­
control (VC) tools-such as the RCS 
(Revision Control System) and SCCS 
(Source Code Control System) pack­
ages- that were built around the con­
cept of a vault. With these tools, an 
indi vidual developer creates a work en­
vironment by ex tracting so urce files 
from a central repository and copy ing 
them to a private workspace outside the 
YC system. Typically, all source files 
must be copied-even those that the 
developer doesn't plan to change. 

As he or she completes the changes, 
the developer checks the revised source 
code back into the vault. In an ac ti ve 
project, this results in many copies of 
each source file. Because programmers 
change the files outside of the vc sys- Complex development More robust VC tool s allow de­
tem, they cannot coordinate s imulta­ velopers to track all changes made problems require powerful
neous updates to the sources. This lim­ to every file in a project. Further­
itation often results in such problems more, they manage access to dif­solutions. Modern version­
as developers overwriting each other's ferent components of a project, en­
changes, and it limits the opportunities control systems may be abling controlled sharing of code 
for concurrent development. among the (possibly several) de­

Contemporary development de- the answer you need. velopment teams that are involved. 
mands have put even more pressure on In a large-scale effort, where pro­
thi s older approach. For one, teams no longer work on a single gramming teams might be at different geographical sites, a com­
source base ; parallel development, where many development prehensive YC system enables each team to view the others ' 
teams work on the same source base for both maintenance and fu­ changes while maintaining control over access to the source files. 
ture product development, is common. A configuration management (CM) system includes the func­

In additi on, the chance of a sing le software manufacturer' s tions of an advanced VC system and expands them in several 
producing products that can work together on Unix and PC plat­ important areas. Instead of simply allowing a developer to create 
forms alike is much higher today . Similarly , the availability of a workspace by checking out source files, a CM system man­
scalable OSes that can run on RISC and lnte l platforms alike, ages that workspace to the benefit of the entire project. A devel­
such as Windows NT, has encouraged manufacture rs of hi gh­ oper working on one section of code, for example, might want 
end enterprise tool s to produce vers ions that accommodate both to test current changes for compatibility with the latest code revi­
types of pl atforms. sions from one team while remaining isolated from the changes 
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How Version Control Works 

Dispersed programmers get the code they need .. . while team leaders manage complex project time lines ... 

Each team 
checks out 
code it's Code repository 
working on 

Teams can 
download 
code that their 
code depends 
on but can 't 
modify it 

Track completion 
of major node modules are modules are 

Beta 2 
You can set complete?" 
up automatic 
replication for 
dial-in as 
needed 

blocks released for 
beta test. " 

not finished 
by July 1." 

"Notify me if the "Are all 
revisions to 

January February March April May June July August Septemb 

A successful VC/CM system might need lo synchronize files al multiple remote sites among different development teams, create interim builds that can be replicated, and 
monitor work flow lo ensure timely delivery of an end product. 

J!!!!I 
!:j ico,alexl_dev 

~ lco/sn: 

Objeds lo Check In: 
draw . c 

SIC\le: ~;!;-,.:-
A!l:socfoJ.c with huk: 

Comment : 

_'"_'"_'._'_lon__m•_•_hn_'_"_"_'._"'_'m_----------~' ' • • "

Check In Cancel Help 

Conlinuus/CM notifies a user that there are parallel 
versions of a particular file (here, draw.cl in existence. 
Any or all versions are available for merging with a 
user's current changes. 

that are being implemented by another team. 
In additio n, a vigorous C M system in­

cludes such build management features as 
minimal rebuilding, documenting the com­
ponents that make up each software build, 
and mak ing avail abl e the entire fil e envi­

96DM S B YTE MARCH 1996 
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Conlinuo . Merge C1mul 

.!__J!!::=========:;;;;;::= 
f£dit 

I! ---------------· ­-Parallel vel'31Dn' availd.ble for merge:I Vet"Sl On Stat.us Qwne-r R~ l llHQ 

1.1 &l9xl 

2 olaxl 

3 &}QX l ... ~ 
:::;;:::::===================--;::: 

g CM system. Because such a syste m 
holds key in formation about a project, 
including the status o f and re la ti on­
ships amo ng its indi vidua l compo­
nents, it 's unique ly abl e to generate 
status reports, identi fy and track prob­
lems earl y in the development cycle, 

and project fo rward to milestones. 

The New Frontier 
The imp011ance of VC as a part of the soft­
ware develo pment process has evo lved 
dra matically fro m the earlies t "who's got 
the source fl oppy? " stage. Yet many soft­
ware developers continue to use ho me­
grown VC systems that grew along with 

ronment of any build. The 
re li ability and reproduc ibil ­
ity of the build environment 
are critical fo r quality con­
tro l and fo r tracing the gen­
esis of any bugs that are dis­
covered later in the tes ting 
process . 

Support and enforcement 
o f o rga ni za ti o n-s pec i f ic 
polic ies and procedures are 
the fin al tasks of a modern 

their products. In a recent survey, o nly 5 
percent of the softwa re companies polled 
worldw ide reported that they used a com­
merc ial VC/CM product. 

T hi s may be in part because compilers 
and visual des ign e nvironments, parti c­
ularl y in the Windows environment, in ­
creas ing ly inc lude their own somewhat­
limited VC capability. The simplicity of 
these built-in and acid-on faci li ties makes 
th e m more a pproachable th an full C M 
packages . However. simplicity comes at 
a price: lack of process contro l, lack of an 
automated workspace setup, and limited 
scalability. 

Clearly, times have changed and the de­
velopment process has evolved . Powerful 
new fea tures are appearing in the current 
c rop of VC/CM tools in an effort to keep 
pace w ith today's software develo pment 
req uirements. Although many fea tures of 
VC/CM tools are touted by their providers, 
a few key areas of VC and CM products 
are cruc ia l. 

Development Environment Integration 
Version control must be readil y avail ab le 
and easy to use from the com fo rt of the 



and can control multiple builds 

Beta 1 

~target 

October November December 

" Applications Development Issues 

VC/CM solutions promise to help 
you overcome these common 
development problems: 

• Reduced time to market 

• Increased application size and complexity 

• Large numbers of development and delivery 
platforms 

• Increased team size 

• Geographical separation 

• Quality-assurance requirements 

• Emphasis on code reusability 

• Impact of programmer turnover 

development environment. Nearl y every 
VC/CM solution provides (or is scheduled 
to provide) integration with common devel­
opment environments. Inte rso lv's PYCS 
and Mortice Kern Systems ' Source In­
tegrity, for example, support many of the 
popular integrated development environ­
ments (IDEs), inc luding De lphi, Vi sual 
Basic, and Visual CIC++. 

To encourage integration, many YC/CM 

High-End Watershed: 
Multisite Support 
A s software companies struggle 

to pump up their productivity 
on large-scale projects, it' s becoming 
common for th em to divide the re­
sponsibility for software development 
among several teams located at dif­
fere nt sites. These teams might be in 
adjoi ning rooms, in diffe rent places 
across town , in neighboring states , or 
scattered over the g lobe. 

Even if an infrast ructure ex ists to 
support these teams, it ' s not necessar­
ily ava il able to contract programmers 
working from their own offices or off­
shore deve lop ment shops. In some 
cases, a programmer might need to ac­
cess source code while performing on­
site support or customi zed develop­
ment at a client 's faci lity. 

In each of these situations, version­
control and confi guration management 
(YC/CM) tools built around a single­
server paradi gm fai l to de live r th e 
needed capab ility. Changes made at 
remote sites must be merged into the 
sources at the main site. But perform­
ing thi s process manually is time-con­
suming and can be prone to etTor, es­
pecia ll y if users at severa l sites a re 
mak ing changes to the same sources. 
Also, different sites might be in control 
of various software components, which 
makes it difficult to locate the master 
copy of a parti cul ar code component. 

To be effecti ve, a mu ltis ite YC/CM 
system should sup port th e manage­
ment of a di stri buted development en-

prov iders publish a set of AP ls that third­
party app li cations can use to incorporate 
YC/CM fealllres into thei r appli cations. If 
your development project intends to use, 
o r co uld be nefit from. such feature s, a 
published API should be high on your fea­
ture-set checkli st. Xcc Software ' s RCE, 
fo r example, is deli vered as a set of APis in 
library (DLL or LIB) fo rm. 

Low- level integrati on of VC and CM 
opens up ot her doors th at mi ght move 
YC/CM tools into common usage. For in­
stance, a developer charged with creating 
a YC system for software mi ght leverage 
that work by developing a modified system 

vironment. It must maintain parallel 
repositories at multiple si tes without 
manual intervention. These sites should 
be synchronized automatically as de­
termined by the project coordinator, 
either periodicall y or in response to 
such events as the release of code. 

Of course, support should exist for 
distributing updates via an enterprise­
wide ne twork. But the use of other 
channels, including direct-dial , Internet 
transfer, and using such media as tape, 
should be supported as well. Brute­
force methods of synchronization are 
wasteful. An effic ient system mini­
mi zes the volume of data transfer by 
exchanging on ly changed files or even 
just the changes within files. And, fi ­
nall y, the system must be available on 
all pl atfo rms on which the develop­
ment is taking place. 

According to Yan Simmons, prod­
uct manager for YNP Software's Dev­
Man , "Distributed development tools , 
combined with the widespread avai l­
ability of affordable Internet connec­
tions, can produce very impo1tant gains 
in thi s regard . Scattered sites all over 
the world can work together as a team 
on one project. " 

Mu ltis ite YC/CM support will like­
ly become a hi gh priority for many 
YC/CM-solution providers. Before the 
widespread adoption of multisite sup­
port occurs, however, customers must 
demand that security issues and cross­
platfo rm limitations be addressed. 

to track drawings in a CAD/CAM system 
or documents in a marketing group. For 
these applications, an APl-based system 
may provide the most fl ex ibility. YC/CM 
manu facturers see this situation emerging. 
By building task flexibility into a system, 
they can market their tools as a single en­
terprise-wide management system. 

Cross-Platform Support 
Now that PC compatibles, Macs, and Un ix 
workstations can all serve as common de­
velopment pl atforms within the same cor­
porat ion, VC/CM solutions must address 
the needs of a heterogeneous environment. 

co11ri1111ed 
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SIZING UP THE FEATURES 
Advances in version-control and configuration management (VC/ CM) software are cur­
rently concentrated in three important categories. Here's a brief description of what you 
should expect from products that claim to support these features. 

DEVELOPMENT ENVIRONMENT INTEGRATION 

This feature should give you seamless access to VC/ CM features from within a 
common development environment, such as Delph i, PowerBuilder, Visual Basic, 
or Visual C/ C++. VC/ CM features should appear as icons or menu items within 
the integrated development environment (IDE). This way, you don 't have to exit 
your IDE, check out a file , and then reload the IDE. Publication of APls by the 
VC/ CM program also allows other appHcations to integrate VC/ CM features into 
their base functionality. 

MULTISITE SUPPORT 
Atria's ClearCase displays detailed historical and 

This feature enables you to work on a particular project from different geo­
change-tracking infonnation for any particular file 

graphical locations. This implies intrinsic support and control for modem and 
within a project. 

network access to the project. Initially, you might want to have one central serv­
er that can be remotely accessed; ultimately, you might need multiple distrib­

Consider the range of computer systems 
uted servers that automatically synchronize with each other. 

attached to the Internet: For the most part, 
the hardware detai ls are completely trans­

CROSS-PLATFORM SUPPORTparent to the user. 
A lthough an enterpr ise network sup ­ This feature should allow you to work on a project from a variety of heteroge­

pmts a number of heterogeneous platforms, neous platforms, including Windows, Windows 95 , NT, OS/ 2, DOS, Unix, and 
cross-pl atform support for development Mac OS . True cross-platform support ensures that you can exchange and ma­

tools is a re latively new concept. Whether nipulate source code independently of your current platform. 

a developer is us ing W indows, W indows 
95, Windows NT, OS/2, DOS, Uni x, or ment co ntinue to make thi s an elusive PYCS, from Intersolv, and M ortice Kern 
M ac OS, development tools should func­ goal-but one that is brought closer by Systems' Source Integr i ty cover the PC 
ti on in harmony. advanced YC/CM systems. Atria's Clear­ domain thoroughly. 

Diverse platforms will increasingly have Case and Continuus Software's Continu­
to interoperate. However, the di fferent us/CM are two examples of YC/CM prod­ The Future 
compilers, linkers, and OSes that are used ucts that support a wide range of Unix and YC/CM system providers are working dil ­
in a heterogeneous development environ- PC development env i ro nments ali ke. igently to deliver on their promise to pro ­

v ide increas ingly fl ex ible tools that in­

Atria Software, Inc. VNP Software IBM Corp. tegrate transparently into the software 
Natick, MA Cambridge, MA Somers, NY deve lopment process. Because of its in­
(508) 650-5100 (802) 496-7799 (800) 426-3333 herently heterogeneous nature, the Internet 
fax: (508) 650-3573 fax: (802) 496-7790 http://www.software. ibm.com 
info@atri a.com sa les@bandw.com will play an important ro le in removing 
http://www.atria.com http://www.vnp.com/DevMan Microsoft Corp. barriers to YC/CM solutions by encour­

Redmond, WA aging the development of tools for mul ti ­
Continuus Software Corp. Xcc Software 	 (800) 426-9400 

site and cross-platform environments. In­Irvine, CA 	 Karlsruhe, Germany (206) 882·8080 
(714) 453-2200 +49 721 96179 14 fax: (206) 936-7329 deed, the need to track and manage the 
fax: (714) 453-2276 fax: +49 721 96179 79 http://www.microsoft.com/ rapid evolution of documents that are pub­
in fo@continuus .com rce@xcc-ka.de ssafe 

lished on the World Wide Web may provehttp://www.continuus.com http://www.xcc-ka.de 
Progress Software Corp. to be the next mainstream application for 

lntersolv, Inc. The following vendors also offer Bedford, MA VC/CM systems. 
Rockville , MD version-control software: (617) 280-4000 The best YC/CM solution for your par­(800) 547-7827 	 fax: (617) 280-4095 
(503) 645-1150 Diamond Optimum Systems, Inc. http: //www.progress.com ticular development environment depends 
fax: (503) 645-4576 Wood land Hills, CA on a number of fac tors: feature set, price, 
pvcsinfo@interso lv.com (800) 362-8271 P3 Software product support, future plans, and sup­http://www. intersolv.com (818) 224-2010 Alameda, CA 

fax: (818) 224-2009 (510) 865-8720 ported platforms. Soon-if not already­
Mortice Kem Systems, Inc. DiamondOS@aol .com fax: (510) 595-8437 a successful YC/CM system will give your 
Waterloo, Ontario, Canada http://www.DiamondOS.com p3@p3.com competitors an advantage in the develop­
(800) 265-2797 	 http://www. p3.com 
(519) 884-2251 Forte Software, Inc. ment process. Thus, the time to consider 
fax: (519) 884-8861 Oakland, CA SunSoft, Inc. YC/CM is now. • 
inquiry@mks .com (510) 869-3400 Mountain View, CA 

http://www.mks.com fax: (510) 834-1508 (800) 786-7638 


info@forte.com 	 (415) 960-3200 Kip McClanahan is a systems software de­
http://www.sun.com/ signerfor Motorola. He has been a PC pro­
developer-products grammerfo r I 3 years. You can contact him 

on the In ternet or BIX at editors@bix.com. 
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?rebuilt OLE controls let 

you add power to solutions 


without having to 

write all the code yourself 


l Tools for incorporating 

enhanced replication 


management i11 your solutions. 


_M~osoft· y
ii. 1bOldt1-1 tt'Nrd>d 95 

Royalty-free license 
enables you to distribute 

Microsoft Access solutio11s 
to all your users . 

Tools can do many things. 

Unfortunately, completely 

e liminating work is not one of 

them. Still, tools do make work 

less laborious, whether you 're 

building a house or a relational 

database. 

Should you be building the 

latter, the Microsoft®Access 

Developer 's Toolkit delivers the 

tools you need to get the most 

out of the new, more powerful 

Microsoft Access for the 

Windows® 95 operating system. 

Tools like a new Setup Wizard 

and additional OLE controls, pre­

built software components you 

can plug into your app lications. 

•

I 

Data Replication lets you easily synchronize data between multiple· copies of a database. 


Visual Basic" for Appllcatlons gives you an improved integrated development environment. 


New wizards make importing, analyzing, and creating databases even easier. 


Plus, a language reference guide 

and a royalty-free license to dis­

tribute soluti ons to all your users. 

By adding enhanced capabilities 

to Microsoft Access applications, 

the Microsoft Access Developer 's 

Toolkit lets you develop and 

distribute better solutions. 

The way we see it, your job is 

to create. Let the tools take care 

of the tedious stuff. After all , they 

don ' t mind. They ' re tools . 

To find out more about the 

Microsoft Access Developer 's 

Toolkit and Microsoft Access 

for Windows 95, cal l us at 

(800) 259-7242, Dept. 7GY, for 

your free Developer Roadmap 

CD, or visi t us on the World 

Wide Web at http://www. 

microsoft.com/accessdev. 

Microsoft· 
W HERE 00 YO U WANT TO CO TODAY ~ .. I 

PROGRAMMERS SHOP EGGHEAD STREAM 
(800) 446-1185 (800) 741-4395 (800) 692-2117 

© 1995 Microsoft Corporation. All rights reserved. Microsoft. Visual Busic. and Windows arc registered trudcmarks and \Vh cre do you wm1t ro go today? is a trademark of Microsoft Corporation. 
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Access the power of the 

IMSL Charting Module for C++! 

.. ............. The IMSL Charting Module for C++ from Visual Numerics is a 32-bit 
object-oriented class library of 20 and "true" 30 charts. This powerful 
library makes extensive use of object-oriented concepts including 
inheritance, aggregation, and polymorphism. It's highly-portable, 
easy-to-use, and substantially reduces your coding time and effort. 

• Abstract interface classes provide portability across multiple windowing 

environments including MFC, Windows SOK, and Motif. 


• Lightning-fas t performance without hardware acceleration. 

• High-performance 30 rendering, utilizing G ouraud, 

Phong, or flat shading models with single or multiple lights. 


Scanorcd Dnln Se1s 

•, , . I 

• N o runtime fees ! 

Chart classes: 
• 20/30 bar charts • 20/30 function plots 
• 20/30 pie charts • 30 block charts 
• 20/30 scatter plots • Surface plots 
• 20 line graphs • 20/30 contour plots 
• 20/30 area charts • "Shadow" contour plots 
• Hi-lo-close charts with surface overlay 

Other ObjectSuite Modules available: 
IMSL Math Module for C++: 
A powerful class libra ry of reusable mathematical 
componen ts that includes classes in a variety of precisions 
fo r complex arithmetic, vec tors, matr ices, matrix 
facto rizat ion, splines, and random number generation. 

IMSL Signal Processing Module for C++: 
A class library of reusable components to solve signal 
processing problems involving complex numbers, vector 
and matrix computa tions, signals and systems, filter 
approximation, fil ter rea li za t ion, and much more! 

Supported Systems: 
• Intel-based PCs running W indows NT ", W indows® 95, and Win32s'". 
• Sun Microsystems Sun OS and Solaris® and I-lewlett-Packarcl® 

workstat ions. 

Fortran and C/C++ ~ IMSL Application Development Tools PURIFY'd. 

Visual Numerics and IMSL are registered in the U.S. Patent and Trademark Oflice by, 
and ObjectSuite is a trademark of Visual Numerics, Inc. All other brand or company names are 
trademarks or registered trademarks of their respective companies. 

Call today to order! .. 
0 ' 

1-800-364-8880 

Visual~s® 
phone (713) 954-6785 fax (713) 781-9260 


e-mail : marketing@houston.vni.com 

http ://www.vni.com 


London +44 (0) 1753· 790600 • Paris +33-1-46-93·94·20 
Stuttgart +49-7 11-1 3287-0 ·Taipei 886 (0) 2-727-2255 ·Tokyo +81 ·(0)3·5689-7550 
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Net-Surfing with Notes 

ROBERT L. HUMMEL 

L 
otus Notes advocates were 
the Young Turks of the early 
1990s, unleashing the then­
new techn o logy o f docu­

ment-oriented groupware to deli ver real 
benefits to business. Now the Younger 
Turks of the Inte rn et have ra ised the 
question of whether Notes is a needlessly 
expensive and proprietary way of do ing 
what the World Wide Web already does. 
Developers would do well to recogni ze 
the strengths of both approaches and to 
learn how to make them work together 
to max imum effect. 

Like all traditi onal groupware plat­
fo rms, Notes offers stabili ty, matu rity, 
and security in a single package. It sup­
ports a broad class of business-process 
applications that require ongoing ac ti on 
by participants. Notes is designed to en­
able enterpri se-wide co ll aboration and 
the sharing of work-flow applicati ons 
over LANs and WANs. 

By its nature, Notes is an excell ent 
vehicle fo r developing e laborate work­
fl ow and controlled-di stributi on infor­
mation systems. It provides mul tiple lev­
els of security, an excellent model fo r 
interaction and response, add-in too ls Put Notes and the World lnterNotes Publisher. This application 
for extensive customization, and the abil ­
ity to pass objects easily. Wide Web together text Markup Language ( HTML), so a 

translates Notes documents into Hyper­

The broadcast nature of the Web, on 
the other hand , makes it a good arena to overcome each 

Notes application can produce Web doc­
uments as output. 

fo r developing applications that involve 
the public publi shing of documents. The 

technology's weaknesses InterNotes Web Navigator. A Web 
browser with a difference, thi s fea ture 

Web has one unusual feature for a client/ works within Notes. You can control it 
server system: The clients are extremely d iverse and detached with the usual Notes macros and scripts. 

fro m the server deve lopment process . With these tools, you can construct and manage applications 


It 's tempting to view the document-publi shing functions in that include unique features of both Notes and the Web. Thus, you 
Notes as being in competition with the Web. But Andrew Mahon, can benefit fro m the integration of the two technologies . 
communications product marketing manager at Lotus, disagrees. 
"Notes doesn' t compete with the Web," he says . " It competes The Web at a Glance 
with other application platforms that run on the Web." The latest The Web works on a "pull" model of document management. 
version of Notes, release 4.0, has powerful features fo r integrat­ That is, Web clients, or browsers, specify the uniform resource lo­
ing with the Internet. These are listed below. cator (URL) for a document name and request a copy of that 

ln terNotes Server. This is a gateway to the Internet running on HTML page. The page is transmitted across the network and 
a Notes server. You gain two va luable capabiliti es by using it: then di splayed on the client workstation. 
Notes security limi ts inbound traffic fro m the Internet, and you Web in formation is document-based. The documents employ 
don' t have to run TCP/IP to each desktop- the InterNotes Serv­ rich-medi a presentation, as weli as a hypertext linking structure. 
er acts as a TCP/IP gateway. The Web appears to be an ideal way to provide marketing, cor-
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Information Access 
Both the Web and Notes have server en­
vironments des igned for information di s­
t:ribution. However, to view data on a Notes 
server requires both a Notes client and 
permission to view the desired documents. 
Thi s rigid control can make it difficult to 
create public domain documents or to share 
information with members of the general 
computer public, some of whom mjght not 
have the required client software. 

The broadcast nature of the Web lends 
itself to the use of independent client and 
server applicati ons. And the proliferation 
of free and shareware browsers has had 
the effect of making client software, and 
thus Web data, uni versally available. 

But being an information provider on 
the Web is a good dea l more demanding 
than being an information user. Setting up 
and maintaining an enterprise-level Web 
server requires a commjtment to addition­
al personnel and equipment that many 
compan ies might not wish to undertake. 
Collecting and translating documents man­
ually into HTML is time-consumjng. And 
you must update links to the documents 
or references to other Web sites . 

One solution is to provide organizations 
with the ability to publish to the Web from 
within Notes. Lotus's InterNotes Publish­
er does exactly that by automatically con­
verting Notes databases and documents 
into HTML. This so lves the problem of 
managing HTML documents. 

Putting information from Notes on the 
Web a lso so lves the problem of giv ing 
access to non-Notes users . Anyone with a 
Web browser can access the Notes docu ­
ments you choose to put on the Web. And 
as the content of the documents changes 
and new contributions are added, the In­
terNotes Publi sher automatically updates 
th e Notes overv iews and Web ho me 

porate, and service/support information 
that is readily available for public access. 
In addition, the broadcast nature of Web 
publishing works well in a one-to-many 
situati on . 

The Web is also becoming increasing­
ly popular as a means of enterprise-wide 
communications withjn organizations (the 
so-called intranet). The main appeal of the 
Web seems to be its apparent ease of use. 
Many organjzations falter, however, when 
it comes to maintaining a Web server. As 
documents are produced, they must be pre­
pared in HTML and linked. Each time you 
add or delete a document, you must up ­
date the links, as well as the pages that re­
fer to those Jinks. 

The Notes System 
Notes is a cl ient/server platform for de­
veloping and deploying groupware app li­
cations. Like the Web, it ' s document­
based. The basis of any Notes application 
is a database of documents that appear to 
the user as form s that can be viewed with 
a browser. Complex document topologies 
are s tructured using an outline-like ex­
pand-and-collapse metaphor. 

Because documents can have arbitrari­

ly structured or unstruc­
tured content, Notes is 
able to store and manage 
co ll ections of data that 
do not readily lend them­
se lves to re lati onal or 
other database systems. 
Notes can easily support 
fac ilities that prove use­
fu l in a business envi­
ronment, such as passing 
informati on as formatted 
text, tabul ar data, graph­
ics , or linked or embed-

With Lotus's new 

lnterNotes Web Navigator, 


users can access the World 

Wide Web from within Notes. 


ded objects. Multimedia objects, such as 
scanned images and faxes, voice, sound, 
and video, can be passed as well. 

In addition, Notes incorporates a full­
text search engi ne to allow users to index 
and search documents. It can also imple­
ment vers ion co ntrol to track multipl e 
changes that different users make to a sin­
gle document. 

_ (Home) · Navigator · 

NOTES AND WEB SYNERGY 


FOR THIS WEB PROBLEM 

TCP/IP must be installed and supported 
on every desktop 

Unrestricted access can waste resources 
and sap productivity 

Browsing requires an on-line connection 

Access to popular sites is often slowed 
by high traffic 

No notification of page updates, new 

sites, or other changes 


Interactivity is limited 

Custom applications require independent 
development and support for each platform 

Exposure might compromise security 

FOR THIS NOTES PROBLEM 

Access to Notes database requires all 

users to have a Notes client 


Replication of large databases to many 
servers at remote sites can be slow and 
costly 

Access to information outside of 
Notes databases requires leaving Notes 
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NOTES OFFERS THIS SOLUTION 

Client access to the Web is via the.­
Sites can be locked out using Notes ' 
access-control features 

Internet database can be replicated and 
read off-line 

Notes can cache popular Web sites and 
save pages as Notes documents 

New information or other changes in the 
Web can initiate a work-flow application 

Incoming Web information is easily 
channeled into work-flow applications 

Notes applications run on all supported 
platforms 

Serve r security extends to the Web 

WEB OFFERS THIS SOLUTION 

Web browsers offer access to HTML 
documents produced by Notes 

Users can eliminate delays and the 
need for a server by viewing the latest 
documents published on the Web 

Notes' new integrated browser allows 
direct access to the Web via Notes server 



pages, as well as all links that refer to the 
new doc uments, witho ut manual inter­
vention . 

Interactivity 
As mentioned earlier, an organization can 
publi sh in formation on the Web to capi­
tali ze on its graph ical nature and ready 
public access. Thi s increase in visibi lity 
can aid marketing , sales , and tec hnical­
support efforts . But the We b's abil ity to 
integrate itself in to a company ' s core busi­
ness app lications is weak. 

The Web is volati le in nature. Each day, 
fo r example , five firms that yours com­
petes with might post new data on the ir 
Web pages . But track ing those upda te s 
manuall y mi ght take more effort than it 's 
worth. Also, on most Web pages, interac­
tivity or feedback is limited to fi lli ng in a 

LOTUS NOTES RELEASE 4.0 
IMPROVES PROGRAMMABILITY 

Developers are certain to notice the new inte­
grated development environment (IDEJ in 
Notes 4.0. Its three-pane interface (Design, 

Action, and Properties) improves access to all pro ­
gramming facilities. Other enhancements include: 

Simple Actions, which provide easy access to 
common document management functions, such 
as copying a document, changing a field value, or 
moving a document to a folder. Programming is 
reduced to simple point-and-click development. 

Over adozen new or enhanced @functions have 
been added to Lotus's classic macro language. 
These include functions to interface with agents 
and manipulate uniform resource locators (URLsJ 
on the Web. 

Agents, which are background macros, run ap­
plication logic that's either expressed as Simple 
Actions or macros or written in LotusScript. They 
allow developers to automate tasks such as data 
handling, replication, and message services. 

LotusScript 3.0, a cross-platform, object-ori­
ented superset of the BASIC programming lan­
guage, gives you control structures, looping mech­
anisms, and data-structure management. 

A robust debugging environment for develop­
ing and testing Notes applications. The debugger 
supports breakpoints, object inspection, flow trac­
ing, and syntax checking. 

form to send an E-mai l message back to a 
single contact. Integration of feedback and 
inq ui ries into a company ' s work fl ow can 
be a difficult, ro ll-your-own proposition. 

On the other hand, you can easily pro­
gram Notes to search for and retrieve data 
from a variety of sources . With Notes 4.0, 
that includes the use of the InterNotes Web 
Nav igator with macros or scripts to cre­
ate applications to mon itor the Web. For 
example, you can monitor your favorite 
Web sites for changes and tell Notes to 
send you a daily summary as E-mai l with 

links to altered pages. The InterNotes Web 
Navigator can also easily place information 
gleaned from the Internet into a Notes ap ­
plication. Responses from a help-wanted 
posting, for example, can be forwarded as 
mai l messages within Notes to the com­
pany 's hiring center. 

You can translate into Notes all stan­
dard HTML documents on the Web, in­
c luding fo rms, tab les, photos, graphi cs , 
links, and URLs. You can also browse and 
retrieve in formati on from other Internet 
sources. such as ftp , gopher, and Usenet. 

Security and Access 
No organi zation wants to expose its con­
fidentia l infomiation and internal systems 
to unauthorized viewing or possible tam­
pering by persons or programs on the In­
ternet. But techniques fo r implementing 
sec urity on the Internet are still evolving, 
as the recent problem with Netscape 's en­
cryption system has demonstrated. 

Notes, on the other hand, is known for 
its robus t sec urity. The lnterNotes Web 
Navigator works through the Notes server 
and inher its all its password-authenti ca­

Oeiporatinmbmt6-eirtlata 
toCOherameSshmte. 

Ohey~miettntsisdleirckta 
b>ftaimtfs~~ 

Why? 

Becj\use they want to know their customers' data 

is secure and can be restored quickly. 


And beca they've compared client/server 

da se engines and fo und Velocis' 


eliability are second to none. 


Call: 1-800-ASK-4-RAIMAAvailable Platforms: 
Server Client 

Netware 3 & 4 DOS 
 Contact Raima for a nser profile R 
Windows NT Windows NT of Cheyenne Software and ;; 
Windows 95 Windows 95 other demanding Raima users. ~ OS/2 OS/2
sco sco 
AIX AIX 
HP-UX HP-UX RAIM~ Sole.ris Solaris 

If it's fast - it's Raima. 

Raima Corporation, 1605 NW Sammamish Rd. #200, Issaquah, WA 98027 USA 

Inside the USA: 1-800-275-4724, Outside the USA: 206-557-0200, 


Fax: 206-557-5200, Internet: sales@raima.com 


Germany: 49 7022 9256 O Singapore: 65 334 006 1 Italy: 39 49 80 77 140 Argentina: 54 r 954 1414 

Spain: 34 3 225 39 95 Raima UK Ltd. : 44 1 273 8 19 292 France: 33 I 30 67 25 00 
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Colombia: 57 1 62 IO 070 Taiwan: 886 2 503 3006 Norway: 47 22 110 950 Sweden: 46 13 111 588 


Finland: 358 0 8045 130 Japan: 8135548483 1 Russia: 7 812 316 1965 

Distribution 0 'J 'JOrtunities Available 

Circ le 613 on Inquiry Card ( RESELLERS: 6 14) . MARCH 1996 BYT E 96DM 1 5 

mailto:sales@raima.com


The PKWARE Data Compress ion Library products allow you to include 
state-of-the-art, patented data compress ion technology within your software 
applications . Data produced by the PKWARE Data Compression Library 
products is compatible across multiple platforms! 

The PKWARE Data Compress ion Library products offer an all-purpose data 
compression algorithm that compresses ASCII or binary data quickly. An 
adj ustable dictionary size allows software to be fine-tuned for maximum 
speed or compression efficiency. The use of application-defined callback 
functions allow maximum flexibility. No runtime royalties . The format used 
by the compression routine is completely generic and not related to the 
PKZIP® file format. 

Versions avai lable for DOS, OS/2, Windows, Win32, DOS32, and UNIX 
(call for latest pl atform avai lability) . 

• Compatible with 

IBMCset/2 & 

Borland C++ for 

OS/2. 


for OS/2 $350 for Windows $350 

• Separate versions • Compatib le with 
for Intel , Alpha popular 16-bit lan ­
object, and Power guage compi lers. 
PC. 

tor Win32 $375 ea. for DOS $275 

• Separate vers ions • Compatible with 
for SCO, AIX, most 32-bit DOS 
Solaris I .x Spare, extenders. 
Solari s 2.x Spare, 
Solari s 2.x X86, 
Unix Ware and 
Linux. 

for Unix $450 ea. for DOS32 $350 

Please add $5 .00 Shipping & Handling 
per package in the U.S. & Canada; 
$ 11.25 overseas. Wisconsin residents -:"~The Data Compression Experts0 

please acid applicable state & county 
9025 N. Deerwood Drive sales tax . No COD.
Brown Deer, WI 53223-2437 

Phone: (414)354-8699 Fax: (414)354-8559 

WEB: http://www.pkware.com 
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tion and access-control procedures . Be­
cause direct client access to the Internet 
is eliminated, your security risk is reduced. 

Conversely, not all access to Web sites 
is productive. By restricting Internet/Web 
access through a Notes server, admi ni s­
trators can deny access to specific sites us­
ing Notes ' access-control features . 

Replication Overhead 
The need for prompt access to changing 
information can be critical. In some cases, 
Notes replication can introduce unaccept­
able delays. A remote office, for example, 
mi ght need the latest price sheet immedi­
ately but not receive it until the next sched­
uled replication. In other cases, small of­
fices or single workers might not be able to 
justify the expense of setting up a full-time 
server. Simi larly, mobile or conu·act work­
ers mi ght need access to information on 
an unschedu led basis. But licensing and 
installing a personal server or having these 
workers constantly dialing in to a central 
site mi ght not be time- or cost-efficient. 

However, when an organization pub­
li shes documents on the Web, these work­
ers can use readily available browsers to 
access the latest information. The need to 
acqu ire a Notes client for each user or to 
replicate entire sets of document databases 
on numerous servers is eliminated. In ad­
dition, the central site isn' t fo rced to main­
tain a large inbound communications serv­
er to handle frequent and lengthy dial-up 
Notes access . 

Room to Grow 
The broadcast nature of Web publishing 
and its readily avai lab le client software 
make it popular with developers. But Notes 
remains a powerful platform for develop­
ing document management and work-flow 
app lications. 

Lotus' s Mahon acknowledges that both 
Notes and the Web have room to grow. 
"We've already got the function ; now our 
challenge is to get more open," he says . 
" They ' ve got the openness and need to 
get the function. " 

It ' s important not to underestimate the 
impact of the Web and other developing 
on-line services on the way in which busi­
ness will evolve in the next few years. The 
extensions and capabi liti es planned for 
Notes will ensul·e it remains an effective 
platform for managing information. • 

Robert L. Hummel is an electrical engineer, 
programmer, and consultant. He has writ­
ten. extensively on assembly language pro­
gramming fo r Intel processors and on data 
andfax co111mu11icatio11s. You can reach him 
on the Intern.et or BIX at editors@bix.com. 

mailto:editors@bix.com
http:Intern.et
http:http://www.pkware.com


VISUAL BASIC 4OLE 
PROGRAMMING T 
The book Visual Basic 4 OLE, 
Database, and Controls Super­
Bible ($44.95) by Michael Hat­
maker, et al, combines an easy ­
to-use re ference form at with a 
CD packed w ith so urce code. 
Profess io na l progra mmin g 
lessons illuminate 

pressor/pl ayer and resource kit 
($299) le ts you add full- screen, 
full -motion video to your appli ­
cations. The codec is asymmet­
ric, handling the bulk of the work 
in the compression stage, letti ng 
the player program produce full ­
motio n video o n 486DX2 ma­
chin es us in g a 4X C D-ROM 

dri ve . The p ro­
s uch tri c ky co n ­ gra m ca n com­~2 ·Vlsuil.'luis'1C: ·4 cepts as multime­ press video fi les .:-..::: OLEdia MCI co nt ro l, captured at sizes 

DATABASEWindows 95 con­ o f up to 640 by 
trol s, E-ma il , ad­ CONTROLS 4 80 pi xe ls a nd 
vanced debugging, ~ SUPERBIBLE prov id es full ­

: ffKJGRAM\VNGN-lOIANQJi\Cl Hf£ft(!..C( 
CO\-~CONIF.0..SNID DATAAC([S:, ft',ir:_m~codin g fo r 32-bit sc ree n res 1z 1n g 

environments, and ';;'.",;· - . · ~ during playback 
globalization. The :~.:::: YI' . . ' a t ra tes of up to 
book also inc ludes 30 fra mes per ~ E:l "' 
some guidance to second. .W. - • t 

11..-f-..l ....,.._J., ~ ·~; · ,. , ' "" :. •· •·I I• Ihe lp yo u c rea te td•., 1.•...." :'. ·· '"•;i·'\r- Th e P640/95 
your ow n Vi s ua l in c ludes th e 
Bas ic add-ins. APl s , header fi les , and doc u­
Contac1: Wai1e Group Press, mentation required to create and 
Corte Madera, CA, (800) 368- distribute video using Windows 
9369; 74754. 1403 3.x/95. Other versions are avail ­
@compuserve.com; abl e fo r Windows NT on both 
http://www.waite.com. Inte l a nd no n- Inte l pl atfo rm s. 
Circle 1112 on Inquiry Card. The progra m offers a roya lty­

free distribu tion license fo r the 
sonwARE VIDEO pl ayer whe n used with a fixed 
COMPRESSOR/PLAYER med iu m. 
A software-based codec for Win­ Con 1act: Mo1 io11 Pixels, Inc., 
dows, the MP640/95 2.5 co m- Scollsdale, AZ, (602) 95 1-3288; 

GAME PROGRAMMING UNDER WINDOWS 
The techniques and tricks of creating games under Windows 

are discussed in Black Arl of Win· 
dows Game Programming ($34.95) 
by Eric R. Lyons. The book em· 
phasizes using Microsoft C/C++ 
and the WinG toolkit to create 
high-performance games that run 
under Windows. Tutorials on man­
aging memory, handling user in· 
put, using sprite bit maps, and syn­
chronizing sound and graphics are 
included. A CD that comes with the 
book contains a sprite engine that 
you can use to develop arcade 
games from scratch along with bit 
maps and sound resources. 

Contact: Waite Group Press, Co rre Madera, CA, (800) 368­
9369; 74754.1403@compuserve.com; http://www.waite.com. 
Clrcle 1110 on Inquiry card. 

ht1p://www.motionpixels.com. 
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BUG-CHECKER 
FOR BORLAND C++ T 
CodeGuard fo r Borland C++ 4.5 
($ 149 .95) is a 
deb ugg ing too l 
th a t a u to ma ti­
cally locates and 
d iagnoses mem­
ory bugs in 16 ­
bit Windows ap ­
p 1 i ca ti o n s 
deve lo ped in 
Bo rl a nd C++. 
The program in ­
tegrates into the 
Borland C++ 4.5 
IDE a nd re­
qu ires no source code changes. 
It e liminates the need fo r you to 
swi tc h between too ls or to re ­
build your applicatio n while de­
bugging. CodeGuard locates and 
reports memo ry leaks, inva lid 
me mo ry re fe re nces, me mo ry 
overrun s, and access to unini­
ti a li zed data. The program also 
validates API function arguments 
and returns values fo r those func­
ti ons mo t often responsible fo r 
memory corrupt ion. 
Co11racr: Borland International, 
lil c., Sco tts Valley, CA , ( 800) 
233-2444 or (408) 431-1000; 
ht1p://www.borla11 d.com. 
Circle 1113 on Inquiry Card. 

MULTIPLE OSES ON ASINGLE PC 
System Commander 2.2 ($99.95) 
makes it easy to install as many 
as I 00 OSes on a single PC. The 
program, fro m Y Communica­
tions, allows you to quickly test 
an application under a variety of 
OSes, prov ide simultaneous tech­
nical support fo r diffe rent envi­
ronments, or protect your system 
integrity when working with beta 
software. 

When you boot up , the pro ­
g ra m p rese nt s a me nu fro m 
which you can select the desired 
OS. Switching OSes is as sim­
ple as reboot ing and making an­
other selection. When you install 
a new OS. the program automat­
ica ll y detects thi s, archives key 

tiles, and adds the new OS to the 
boot menu . 

The program doesn' t use res­
ident memory or device dri vers. 
It is compatible with DOS, Net­
W a re, Windows, OS/2, Uni x, 

and other Intel-compatible OSes. 
Contact: V Comm unications, 
Inc., San Jose, CA, (800) 648­
8266 or (408) 296-4224. 
Circle 1107 on Inquiry Card. 

INTERNATIONAL 
WINDOWS DEVELOPMENT 
Containing critical reference ma­
terial on international standards, 
Developing /11terna1ional Sof1­
ware fo r Windows 95 and Win­
dows NT 
($3 5 ) by 

~MlOPIH6Na dine 
- IHHRNRTIO NRlKa no w ill 

lOHWRRE~,:~ he lp you 

write glob­

al code and 

locali ze ap­

pli cati o ns. 

The book is 

meant for programmers and in­

te rface des ig ners w ho have 

kn ow ledge of Windows and 

C++. Programming issues cov­

e red include handling multilin­

gual 1/0, Far Eastern writing sys ­

tems, and character-set encoding. 

Reference topics include DBCS/ 

Unicode mapping tables, multi­

lingual API functions and struc­

tures, and platfo rm support for 

the Win32 NLSAPI. 

Contact: Microsoft Press, Red­
mond, WA, (800) 677-7377 or 
(206) 882-8080; 
h1tp:!!www.microsoft.co111. 
Circle 1108 on Inquiry Card. 
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MASTERING NETSCAPE APPLICATIONS 
Netscape and HTML Explorer ($39.991 by Urban A. LeJeune 
covers World Wide Web publishing design tips and techniques. 

Introducing Rave Systems: 

Full Featured 
RAID-Capable 

SPARC™ 
Technology 

In A New Box. 

POWER Rack ™ 

POWER Tower TM 

Rave Systems offer the m ost innovative and 
flexible SPARC technology at economical 
prices. 

"Engine By Sun" means your Rave Systems 
is powered by an original Sun Microsystems 
motherboard. "Body By Rave" means you 
receive Rave's unique chassis design that 
integrates high quality, reli abili ty and func­
tionali ty. 
Rave Systems POWERTower converges a 
Sun SPARC 5 or SPARC 20 motherboard into 
a full featured RAID-capable POWER Tower. 
The POWER Rack incorporates the flexibility 
of Sun's M-Bus or microSPARC II technology 
into a convenient rack or desktop design. 

Optimal SPARC Technology for Today's Enterprise 

Rave Computer Association, Inc. 
~ 36960 Metro Court 
/~~\ Sterling Heights, MI 48312 

Fax: (810) 939-7431 
E-Mail: info@rave. com 

http://www. rave.net 

Sun 
MARKETPLACE 

Reseller 

1-800-966-7283 
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The book provides a complete HTML 
guide that features the Netscape HTML 
extensions and step-by-step techniques 
for creating Web pages with HTML+ 
and CGI scripts. It also presents un­
documented ways to configure and cus­
tomize Netscape. An included CD con­
tains a collection of images, icons, 
symbols, audio clips, and video clips. 
Contact: Coriolis Group Books, Scotts­
dale, AZ, (800) 410-0192 or (602) 483­
0192; http://www.coriolis. com. 
Circle 1114 on Inquiry card. 

EASY SETUP FOR YOUR 
WINDOWS APPLICATIONS 
With the Wise Installation Sys­
tem 4.0 (profess ional version, 
$129; developer version, $ 179), 
yo u can eas il y crea te profes­
sional-looking installation pro­
grams fo r Windows, Windows 
95 , and Windows NT. You cre­
ate the insta ll ations as a single 
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self-extracting EXE fil e (one per 
di sk for multiple-di sk install a­
tions) using a high level of com­
pression. The program's instal­
lation expe11 prompts you for key 
in fo rmation. It then writes and 
edits your install ation scripts. 

The program's script language 
supports DLL calls, dependency 
checking, bit-map graphics, com­
ponent-l evel installation, serial­
ization, and editing of configu­
ration files. The developer version 
supports password-protected in­
stallations and uninstall support. 
Contact: Great Lakes Business 
So lutions, Inc., Canton, M1, 
(800) 554-8565 or (419) 433­
4777; http://www.glbs. co111. 
Circle 1109 on Inquiry Card. 

OBJECT-ORIENTED COBOL 
FOR MULTIPLE PLATFORMS 
COBOL developers can take ad­

vantage of object-oriented tech­
nology with IBM ' s Vi sualAge 
fo r COBOL fo r OS/2 ($ 895), 
COBOL Set fo r AIX ($895), and 
COBOL for MYS (price based 
on processor size). IBM plans a 
32-bit Windows version. The 
availability of an object-oriented 
COBOL lets you leverage the 
huge installed base of COBOL 
code while creating advanced 
client/server applications for the 
desktop. Each product supports 
IBM's SOM, giving you the abil­
ity to reuse object classes among 
di ffe rent SOM-compli ant lan­
guages. These COBOL products 
adhere to a version of the emerg­
ing 1997 COBOL standard pro­
viding object-oriented extensions. 
Contact: IBM Co1p ., Somers, 
NY. (800) 426-3333; 
http://www.sofrwa re.ibm.com. 
Circle 1116 on Inquiry Card. 

OS/2 DEVELOPER 
CONNECTION CD-PACK 
The Developer Connection Vol­
ume 9 ($ 199 for a four-issue sub­
scripti on) gives you an easy way 
to preview many of IBM's soft­
ware technologies through pre­
release programs and documen­
tation. Notable software on the 
four-CD set includes toolkits for 
OS/2 and OpenDoc, the Smart 
Analys is and Reporting Tool, 
and the OS/2 Technical Library. 
You also get a limited license for 
OS/2 Warp 3 and the BonusPak. 
The set also includes Developer 
Connection for LAN Systems, a 
cross-platfo rm three-CD set that 
contains informati on relevant to 
OS/2, Windows, DOS, and AIX 
workstations. continued 
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MAXIMIZE YOUR MARKETING DOLLARS 

WITH BYTE REPRINTS! 


BYTE Reprints serve as high-quality, 

inexpensive promotional 

tools for: 


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


personnel 

• Presentations at conferences/ 


seminars 


And tltere's morel 
• BYTE reprints can be customized 
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Susan Monkton 
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WizRl!LE FOR WINDOWS 
• Apowerful data mining tool 
• 	Provides tremendous insight into your database by 

revealing hidden patterns and relationships 
• 	Purge your database of costlyerrors 

AREVOLUTION IN DATABASE AUDITING! 
WizRule for Windows reveals rules and 
errors in the contents ofa database 

WizRule for Windows: 
• 	 Reads databases created by all 

popular applications (Access®, 
Clipper®, dBASE®, FoxPro®, Paradox®, 
etc.)through ODBC 

• 	 Independentlydiscovers known and 
unknown rules which govern the 
contents of a database 

• 	 Identifies records deviating from the 
rules: such deviations indicate 

"suspect" errors in tl1e database 


WizRule for Windows is based on a unique matl1ematical algoritl11n 
(patent pending) by which it independently discovers qualitative irnd 
quantitative rules within a database. There is no need to specify the rules 
in advance - WizRulefor Windows automatically detects the governing 
rules of the database. 800-272-4559 

Wizsott Sil&inl 
WizSo.ft Inc., 945 Concord Street, Frantinghmn, MA 0170 I 

Phone: 508 620 4554 Fax: 508 879 0698 

Contact: IBM C01p .. Boca Ra­
ton, FL, (800) 633-8266; 
http://www.austin.ibm.com 
/developedprog rams 
/DevCon. html. 
Circle 1119 on Inquiry Card. 

CRAFTING MULTIMEDIA 
IN VISUAL C++ 
Visual C++ Multimedia Adven­
ture Set ($39.99) by Peter Ai tken 
and Scott Jarol describes the pro­
cess of creating multimedi a ap­
pli cat ions unde r Windows 95 
using Visual C++. The book pro ­
vides an explanation and tutorial 

for th e Windows Multimedi a 
API. 

The book inc ludes such un ­
documented programming tech­
niques as quickly displaying Hi­
Color images and direct bit-map 
anim ati on us ing the Cre ate ­
0 IBSect i on () function. An in­
c luded C D co nta in s a Vi sua l 
C++ hypermedia engine with 
royalty-free source code, ani­
mation tools, a WAY-fi le edi­
to r , and oth e r multimedi a 
tools. 
Contact: Coriolis Group 
Books, Scottsdale, AZ, (800) 
410-0 192 or (602) 483-0192; 
http://www.coriolis.com. 
Circle 1118 on Inquiry Card. 

PENTIUM PRO DISASSEMBLY 
Wi th the addition of full support 
fo r the Pentium Pro instructi on 
set, Sourcer 6 .5 ($ 149.95) lets 
you create commented source 
code and listings from memory 
and executable fil es for Intel' s 
latest processor. The program' s 
data analyzer and code simula­
tor identify segments and resolve 
data across multiple segments. 

The Windows Source add-on 
($ 129.95) g ives you the ability 
to generate source code for Win ­
dows EXE fil es, DLLs, VxDs, 

Circle 620 on Inquiry Card (RESELLERS: 621). 
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dev ice drive rs , and OS/2 NE 
fil es. The BIOS Pre-Processor 
add-on ($49.95) generates com­
mented listings for the main-sys­
tem BIOS, video BIOS, and other 
BIOS ROMs. The program sup­
ports the entire Intel x86 family , 
including 32-bit protected-mode 
code for 386, 486, Pentium, and 
Pentium Pro processors. 
Contact: V Communications, 
In c., San Jose, CA, (800) 648­
8266 or (408) 296-4224. 
Circle 1117 on Inquiry Card. 

32-BIT FORTRAN 
FOR WINDOWS 95 
Mi crosoft FORTRAN Power­
Station 4.0 ( professional edition, 
$799; standard edition, $599) lets 
you create and run FORTRAN 
programs of virtuall y any size 
and degree of compl ex ity on a 
PC running Windows 95 or Win­
dows NT. The progra m's full 
support of ANSI FORTRAN 90 
as well as many VAX, IBM, and 
MIL-STD- 1753 exten sions en­
ab les you to port appli cations 
from mainframes to PCs easily. 
The 32-bit fl at-memory model 
lets applications access up to 4 
GB of addressa bl e me mory . 
M ixed-l anguage programming 
is possible because the code pro­
duced is compatibl e with both 
Vi sual C++ and Visual Bas ic , 

letting you migrate legacy code. 
The program can also create 

Windows 32 -bit DLLs fro m 
FORTR A N so urce code. The 
profess ional edition includes the 
Microsoft International Mathe ­
matical and Statistical Libraries, 
which contain nearly 1000 coded 
and tes ted math , statistical, and 
spec ial-function routines. 
Contact: Microsoft C01p. , Red­
mond, WA, (800) 426-9400 or 
(206) 882 -8080; http://www 
.mic rosoft. com. 
Circle 1115 on Inquiry Card. 
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Navigating with a Web Compass 

Quarterdeck harnesses leading-edge ..metasearch" technology 

to create a smart agent that searches the Web and organizes the results 

REX BALDAZO 

S earching for a spec ific subj ect 
or topic on the Internet' s World 
Wide Web is a lot li ke dri ving 

cross-country without a road map: You' d 
better enjoy the journey because you may 
never reach your destin ation. Index sites 
s uch as Lycos (www . lycos .com) a nd 
OpenText (www.opentext.com) are a good 
starting point. But no one index can cover 
everything, nor can any search site always 
be up to date; you o ften end up searchin g 
several of these services in turn . Quarter­
dec k's new Windows utility called Web­
Compass g reatly simplifi es th e task of 
searching multiple indices. 

Deve loped by Limbex Corp., W e b­
Compass is actually not a search tool but a 
metasearch tool (see the Technology Focus 
on page 98). That's a fa ncy way of say­
ing that WebCompass does not perform 
any searches itself. Rather, it runs othe r 
search resources such as Lycos and Ya­
hoo (www.yahoo.com) and the BYTE Site 
(www. byte.com) . When th e editors of 
BYTE magaz in e saw WebCompass 
demonstrated at Comdex/Fall '95, we were 
so impressed we gave it our Best of Show 
award. And now that we ' ve had a chance 
to g ive it an extended test dri ve, we are 
more impressed than ever. 

Use Your Own Browser If You Want 
The eng ine that run s WebCompass is a 
Common Gateway Interface (CGI) appli­
cation , which means you must have a Web 
se rv e r running on yo ur loca l machin e 
(WebCompass includes a vers ion of Quar­
terdeck 's WebServer). You then use the 
Web browser of yo ur choice to contro l 
WebCompass (see the top sc reen on thi s 
page). Though Quarterdeck's QMosaic is 
packaged with WebCompass, configura­
tion problems with our Microsoft Network 
Internet connection prevented its use . So 
we tried the Microsoft Internet Exp lorer 
2.0 as our interface, which proves just how 
remarkably fl ex ible WebCompass is: l t 
doesn' t care whi ch browser you run. 

WebCompass a lso comes with a Mi­
crosoft Access 2.0-format database- as 
well as 32-bit ODBC drivers-to store and 
index search results. When you install Web-

Find documents related to using IGeneral Resources IE!: 
by pressing I $ifj.ij:i 

~ 

2 Active Topics fio Ji:cll y;..w jlo Fffe<Wlet !:!~ 
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Search results for query 'Bosnia' using All resource Compass, yo u have the 
o pt io n of in stallin g a 
database that has been 
prepop ul ated with va ri ­

lmlex to 36 matching docwnents from 10 resources ous topics to aid in orga ­
ni z ing and cross-refe r­ 1 docwnent from resow·ce CNN Spo1ts 

10 docwnents from resow·ce Byte Magazine 
N o response from resoW'ce Gopher Galaxy 

enc ing data. 
Add up these compo­

No response from resource CNN 

.-­

nents and WebCompass 
has an impos ing foo tprint. Quarterdec k 
recommends around 30 MB of disk space 
fo r a typ ica l in stallati on, about ha lf of 
whi ch is the prepopulated dat abase. Once 
you start storing and index ing your search 
res ults, the database will on ly get bigger. 

Resource Management 
The key to WebCompass is its abili ty to in­
teract with vari ous search eng ines, which 
it te rms resources. The package comes 
with several resources configured , includ­
ing CNN, CNN Sports, Yahoo, Lycos, and 
Exc ite. In turn , each resource is grouped 
into a category, such as General Resources 
or Tech ni cal Resources. 

When you run a WebCompass search , 
you spec ify both the search term s and the 
resources you wish to use. WebCompass 
then goes out ac ross the We b and runs 
those resources fo r you. In stead of you 
hav ing to visit each sea rch site in turn , 
WebCompass does the d irty work of 
querying the resources, co llecting all the 
responses, and presenting them on a single 
page (see the bottom screen). 

You ca n use re so urce ca tego rie s to 
group similar resources . For example, if 

0 Quarterdeck's WebCompass 
search agent lets you launch a 
search from any Web browser 
(for example, Microsoft 
Internet Explorer 2.0). 

~ The agent queries Internet 
search sites and groups the 
results on a single page. 

you' re running a que ry on Montana but 
you want the quarterback and not the state, 
you can te ll WebCompass to search onl y 
the Sports resources. If you want to search 
all the resources for Montana, you can do 
that as well. The search results would then 
incl ude references to Joe Montana, the Big 
Sky confe rence, and perhaps Yellowstone 
National Park. 

If the configured resources don' t fit your 
bill , you can add new resources and reas­
sign ex isting ones to d ifferent categories. 
Adding a new r~source is a two-step pro­
cess. You first enter the URL along with 
descriptive information and the des ired 
category. Then, WebCompass reads in the 
search resource at th at URL. You must 
then specify which fie ld on the resource 
page will be used to enter search text, and 
you also have to set up the resource page 
by entering search criteri a. 

You set up the search page the way you 
would want to use it if you were running it 
direc tl y . From then on , whenever yo u 
choose a WebCompass category that in­
cludes thi s new search reso urce, Web­
Compass can automatically run that search 
page fo r you . con tinued 
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Undercover Agent 
WebCompass has two search modes: in­
teractive and agent-based. Interacti ve is 
the tradi tiona l mode: You type in yo ur 
search terms, select a resource category, 
and activate the search. WebCompass then 
does the hunting and gathering and pre­
sents all the results, or hits , fro m the vari­
ous resources on a single page. 

You can in ves tigate each hi t in turn and 
add it to your local database by checking 
the box nex t to it. You then can add the 
hit to a topic th at is usually related to the 
search term you used to find the hit. The 
WebCompass Agent will then retrieve and 
index the document in your local database 
so you have it fo r future reference. In 

Searching from Among Searchers 

WebCompass is a metasearch tool, which means it can pass requests to other 

search resources and then process the results. Thus WebCompass adds value to 

search engines, but it is not dependent on any particular one. 

The first part of metasearching-interacting with search resources such as 

Yahoo-is straightforward. WebCompass does essentially what a human user of 
Yahoo would do: Enters a search term and submits the search to Yahoo. It's only 

in processing the search results that WebCompass gets complicated. 
The WebCompass Agent downloads (as a background process, without human 

intervention) the documents whose URLs were returned by the search. It then 
uses a variety of Al techniques to analyze the documents, including natural-Ian­

guage parsing for extracting noun phrases. The Agent next uses a combination 

of statistical and heuristic rules to rank the noun phrases in the document. For 

example, it might note the frequency of a phrase (a statistical method) or pro-

fac t, thi s loca l topi c database is one of 
WebCompass' search categories , so 
you can search it just as you wo uld 
any other resource category. 

The Age nt is one of th e unique 
strengths of WebCompass . It runs as a 
separate application outside the brows ­
er, th ough yo u ac ti vate it from the 
main W ebCompass page. The Agent 

Steps Performed by Metasearch Agent 
Run search engines (Yahoo, lnfoseek, etc.) . 

... 
Retrieve documents using URLs returned by search engines. 

... 
Parse documents using natural language techniques 
to identify noun phrases; derive summary using noun phrases. 

... 
Rank sentences using statistical and heuristic rules. 

... 
Group documents using conceptual clustering; generate an 
abstract describing each group of documents. 

has two roles: It retr ieves and indexes 
articles you have selected as a result of 
a previous search, and it automatically per­
fo rms searches fo r you. 

Once you 've spec ified which articles to 
add to the local database, the Agent can 
go off and retrieve them, index them, and 
organize the documents fo r later rev iew. 
The index ing scheme is fairly reliable, usu­
a lly getting re lated articles together. In our 
tes ts using WebCompass, the Agent some­
times pu t unrelated articles together, bu t 
the software generally took a reasonable 
first stab at grouping the articles it fo und. 

When you run a search interac tive ly, 
you can add it to a new or ex isting topic . 
We ran a search on the word Bosnia and 
created a new top ic a lso call ed Bosni a. 
(Topics are keywords that help organi ze 
data in the local database .) If you spec ify 
a particular topic as acti ve, the WebCom­
pass Age nt w ill a uto mati ca ll y run th e 
searches related to that topic. The software 
then adds these new search resul ts to the 
loca\ database fo r late r rev iew. Agent 
search es can run whil e yo u use yo ur 
browser to view something else. 

WebCompass 1.0 . . ......... $100 

(anticipated street price) 

Quarterdeck Corp. 

Marina de/ Rey, CA 

(310) 309-3700 
(800) 683-6696 
fax: (813) 523-2335 
http://www.quarterdeck.com 
Circle 1049 on Inquiry Card. 

WebCompass usesAl techniques to massage Internet search 
results and group related hits. 

mote a phrase because it falls in the 
first sentence of a paragraph (a 

heuristic method). 

The Agent uses the noun phrases to 

derive a summary, or abstract, of 
each document. This summary (not 

the whole document) is stored in the 

local database for future reference. 

You can remove the abstract from the 

database when it is no longer useful. 
WebCompass employs the sentence 

rankings to group similar documents, 
another Al technique called conceptual clustering. Once the Agent has decided 

which documents are similar, it analyzes the similarities to produce a title that 

describes that group of documents. This title appears as a hyperlink that you 

can use to jump between related groups of documents. 

An artificial intelligence that passes the Turing test may be some time in the 
future. But the efforts of Al researchers are clearly bearing fruit in agent-based 

products like WebCompass. 

A Few Nits Found 
Hav ing the Agent repeatedly run the same 
query every clay quickly adds up to a lot of 
a rti c les indexed in the loca l data base . 
T hankfull y , WebCo mpass comes w ith 
tools fo r managing the database, but since 
these are also Web-based, they feel clun ky 
at times. For example, you can de lete a 
group of arti cles with a single c li ck, but 
to delete a single art icle you have to jump 
to a separate form. And you can move ar­
ticles fro m one topic to another, but since 
the interface is Web-based, no drag-and­
drop commands are available . Yo u have 
to step through a Hypertext Markup Lan­
guage (HTML) form to acco mpl ish the 
task. You also have to use HTML to con­
figure new resources and set up the Agent. 

Furthermore, whil e being ab le to use 
different browsers is a strength of Web­
Co mpas s, i t is a lso a weak ness . T he 
caching schemes of some browsers can 
cause a mi smatc h between w hat yo ur 

browser shows and what WebCompass is 
actu all y do ing. For in stance, the browser 
mi ght ind icate that the Agent is inac tive 
when in fact it is out there busily running 
an index ing task. You can fi x this incon­
s istency by reloading your browser when­
ever you suspect it might be out of sync 
with WebCompass. 

What's more ann oy ing is th at Web­
Co mpass is a s ing le- user applicati on, 
whi ch means you can' t set up an instance 
of WebCompass on your network and let 
di ffe rent people maintain their own topic 
databases using the common install ation. 

These are minor flaws , some of which 
will no doubt be ironed out in the next re­
lease. What matters is that WebCompass 
has quickly made itself an invaluable part 
of our Internet tool set. • 

Rex Ba/dazo is a technical editor in B YTE's 
New Media department. You can reach him. 
at rbaldazo@bix.com. 
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Extracad III is an exceptional instrument for 
producing professional graphics and so it is 
particularly appropriate for mechanical, 
electrotechnological, civil engineering and 
planimetrical drawings and any time it is ne­
cessary to produce quality technical dra­
wzngs. 

Extracad III is: 

Powerful 
thanks to its numerous drawing functions 
available which have been developed in order to 
satisfy the widest range of needs. 

because it has been developed for the DOS envi­
ronment (but it can also work in WindowsTM without 
any problems) and has proved to be one of the 
fastest two-dimensional CADs available today! 
Moreover, thanks to this characteristic, it can also 
work correctly with low performance computers. 

since the Extracad III philosophy is to supply a 
complete instrument keeping the naturalness and 
the possibilities of pencil drawing, thanks also to 
a highly intuitive graphics interface. The clear 
and linear structure of Extracad III offers well 
organised and easily accessible functions, thus 
accelerating the learning phase while. allowing 
you to develop complex projects in a limited time. 

D ~

•t.-_ 

~0 .0KING FOR 
~S~T 'R I BUT 0 RS! 

~.~ 
~~~ 

Just some of Extracad Ill 's features: 
- Manage the foll owing primiti ve graphics: points, lines, c ircles, 

a rcs, e llip se s, Bez ie r curves, tex t , fi e ld s, qu o ta s g roup s 
- Operate with the followin g geometri cal modifiers: free, mean, 

centre, extre mity, intersection , quadrant, point , e lement , tangent , 
perpendi cular 

- Perfo rms heights semi auto mati cally for lines, circles, arcs, etc. 
- Move, copy, dele te, rotate, stretch, extend , break, e tc. any object 

inserted into the des ign 
- Import and export the Dxf graphics format 
- Ex po rt in format Hp g l, Pos tsc ript , in c ludin g in co lo ur 
- Work with 256 laye rs w ith differe nt colours, thi cknesses and 

secti ons 
- Unlimited zoom
i.. Print ( in co lours , too ) with o ver 200 printers and pl o tters 
- Design with different units of measurement in both absolute and 

relati ve coordinates 

Available libraries: Analog electronics, Digital electronics, 

Electrotechnics, Home furnishing, Hydraulics. 


Minimum configuration: Pc Ms-Dos 100% compatibl e, CPU 80286 
or higher, 4 Mb of RAM , Hard Di sk with 4 Mb available, mouse, VG A 
gi·aphi cs card or hi gher (Ahead Systems, AT! , Avance Logic, C irru s 
Logic, Compaq QVision, Oak Technologies, Paradi se, S3, Trident , Tseng 
Labs, Video Seven, Weitek, Western Digital , or any VES A compatible) 

Produced and distributed by 
FINSON srl • Via Montepulciano, 15 • 20124 Milano ( ITALY) 


Tel. +39·2-66987036 • Fax +39·2-66987027 

INTERNET: MCB46B@MCLINK.IT 


UK FINSON representative: 

Tel. +44-1372-464438 • Fax +44-1372-464438 


Circle 234 on Inquiry Card (RESELLERS: 235). 
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DocuPrint 4 517 

17ppm 


1200x600 dpi 

edge-to-edge printing 
... 


add an offset 

catch tray, 


add a duplexer; 

and a paper· tray 
... 


..,..._,_...... ....­~...._... ,_ 

Xerox 


DocuPrint 


laser 


printers. 


More 


to w ork 


with. 


THE DOCUMENT COMPANY 

XEROX 
Circle 103 on Inquiry Card . 

One printer, many solutions: The new DocuPri:nt 
4517 network laser printer. Like every Xerox desktop 
product., it brings you The Document Company's 
unsurpassed k.imwledge of' o!li ce productivity - and 
the power of high-end Xerox laser technologies . 
Its innovative, modular design provides unmatched 

flexibility for meeting today's ever-changin g work­
group needs. Now you can ensure that everyone in 
th e workgroup is as productive as possible. Options 
include 1,350-sheet maximum paper capacity for 
non-stop printing; a low-cost duplex module that 
users can easily install th emselves; an offset catch 
Lray for faster and easi er job retrieval, and a lockable 
mailbox/collator for p rivacy. 
All with a full year of' on-sile service and our one­

of-a-kind promise in w ri tin g. The three-year Xerox 
Total Satisfaction Guarantee. 

For details , call 1-800-34-XE ROX. When it comes 
to creating a more productive workday, you'll find 
that nobody gives you more Lo work vvith. 
XF. l\OX0

, Tile Document Co111pa11y", l11 e stylized X, and DocuPrint 45 17 
arc registered trademarks or XE HOX CO lll'OllATION. 

or add a lockable 
mailbo:r;/collator ... 


add another 
paper tray ... 


add an envelopefeeder 

cor~figu.re it for any need 

http:cor~figu.re
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Big, Bright, and Beautiful 

IBM's latest top-of-the-line notebook has a display to die for. 

Who needs an external monitor? 

RUSSELL KAY 

\N hat strikes you mos t about 
IBM 's ThinkPad 760CD is 
its 12 .1-inch active-matrix 

display. It ' s simply gorgeous. Bri ght and 
clear, the 800- by 600-pixel pane l provides 
16-bit color depth (65,536 colors) and the 
same viewing area as a standard 14-inch 
monitor. Since it sits closer to you than an 
external monitor usually does, the 12 . 1­
inch LCD panel is at least equi va lent to a 
15-inch CRT. That makes the 760CD the 
first undisputed candidate for a true desk­
top-system replacement. The $7449 price 
tag ($8 134 as tested) is also striking, but 
thi s is IBM ' s flag ship notebook . 

Once you tear your eyes away from the 
di splay , you reali ze thi s multimed ia note ­
book has other goodies to enjoy. The CPU 
is a 90-MHz Pentium with a 256-KB ex ­
ternal cache-powerful , if not state of the 
art. The non-CD 760 models can be had 
with a 120-MHz processor. The standard 
memory configuration is 8 MB of DRAM; 
our test unit came with 16 MB, and it can 
be expanded up to 40 MB with dual in ­
line memory modul es ( DIMMs) . 

The system comes with a quad- speed 

Excel7 . 

Word7 ~··· 
0 	 0.2 0.4 0.6 0.8 1.0 

Index 

• 	 IBM ThinkPad 760CD • Dell Dimension 
XPS P90 desktop 

Testing under Windows 95 with Microsoft Word 
7 and Excel 7 scripts developed by Nm shows 
that the ThinkPad 760CD doesn't match desktop 
performance. Less-than-desktop performance, 
which is typical for portables, stems from weak­
er graphics speed. The Wintach graphics test 
showed that the comparison Dell desktop system 
had 67 percent better graphics speed. We test· 
ed at 800· by 600-pixel resolutions with 256 
colors. Both the Dell Dimension XPS P90 and 
the ThinkPad 760CD had 90-MHz Pentium 
processors and 16 MB of RAM. The XPS P90 
had an STB Powergraph 64 Video graphics card. 

C D-ROM drive built in 
(it ' s swappab le w ith th e 
in cluded 3 Yc-inch fl oppy 
drive) , a lithium-ion bat­
tery, a 1.2-GB EIDE lwd 
drive, IBM 's Mwave 
digital s ignal process­
in g (DS P) sys tem 
(whi ch gives you a 
28 .8-Kbps fax 
modem with 
telephony 
fea ture s) , 
and hard­
wa r e-as­
s isted. full-screen 
MPEG-2 video playback 
( half-h o ri zo nta l re so lu­
ti on). The system has two 
PC Card slots. 

Wh e n yo u press back 
the two lock ing buttons on 
the side o f the unit and lift 
up th e fr o nt of th e key­
board , you get a lesson in 
la ptop packaging. Take 
away the CD-ROM drive. 
battery , ha rd driv e , a nd 
Mwave s ub sys te ms, a nd 
you' re left with a package 
about 2 by Y, by 6 inches 
in size: That ' s the entire CPU , chip set, 
graphics controller, and I/O circuitry. With 
all these neat things, the ThinkPad is no 
li ghtwe ig ht at 7.4 pounds, but it ' s not a 
backbreaker, either. 

Good Design, Bad Design 
The ThinkPad 760CD is a curi ous mi x­
ture of thoughtful design and sometimes­
awkward implementation . Our tes t system 
came with Windows 95 installed (OS/2 
Warp is another option), but we still had to 
do a fa ir amount of configuration work. 
For exampl e, the parallel and serial ports 
came turned off, which mad e initi a l at ­
tempts to use an external mouse frustrating. 
(Restartin g Windows 95 became an all­
too-co mmon experience.) 

The DSP-based 28.8-Kbps fax mode m 
provides telephony fun ctions and can de­
tect incomin g act ivit y to awake n th e 
760CD from sleep mode, but again , the 
modem (and MPEG decoding) had to be 

1 The ThinkPad 760CD has 
more to offer than a 12.1­
inch color screen. Lifting 
the keyboard reveals a 
quad-speed CD-ROM drive, 
a lithium-ion battery, a 1.2­
GB EIDE hard drive, and a 
DSP subsystem that provides 
28.8-Kbps communications 
and telephony. 

spec ifically enabled in so ftware. Thi s isn' t 
a machine we' cl recommend to a novice. 

Physically, the ThinkPad is well made. 
The keyboard elevates at the rear for a dif­
ferent typing angle or totally lifts up at the 
front to reveal the battery , hard drive, and 
what IBM call s the " ultrabay." Thi s bay 
normally contains the CD-ROM dri ve. but 
it can instead hold the floppy d1ive, an ex­
tra battery , or a second hard dri ve. 

That ' s a lot of fl exibility , but the im­
pleme ntation of these exchangeable parts 
is awkward. You remove any of the ex ist­
ing installed batteries or drives by pulling 
up on flexibl e blue plastic tabs at each de­
vice's rear. Presumably strong enough for 
the job, they don ' t inspire confidence, and 
slippery hands complicate the task . 

Worse is the bezel that you must install 
when you exchange the CD-ROM for the 
flopp y drive. The bezel covers an open­
ing in the front of the ThinkPad, but you 
cannot put it into place unl ess you fi rst 
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remove the battery-something the in­
structions don ' t mention. There are actually 
two different bezels included with the com­
puter, one for the floppy drive and one for 
the battery or hard drive, and they ' re an 
outright nuisance. We ended up omi tting 
the bezel , which meant the floppy drive 
wasn' t held in place as firmly as it should 
have been . 

Frankly, the bezels seem like just more 
fiddly little plastic bits to get in the way, to 
lose, or to break. The creative folks at 
IBM who dreamed up the Butterfly's 
expanding keyboard can surely come 
up with a better solution to plugging a 
hole. In this regard, Toshiba laptops do 
a much better job of dealing with periph­
eral dri ves. 

Considerably more thought went into 
the power-supply brick. To reduce weight 
and bulk, the AC power cable is on ly 6 
inches long. The length is in the thin cable 
that carries the DC to the computer. The 
brick has a molded ramp where the cable 
exits so that it won' t take a sharp bend, as 
well as a socket to hold the other end of the 
cable when you're packing it. You sim­
ply wrap the cable around the brick and 
then plug the end into the top . But now 
there's slack in the cable and it wi ll un ­
wind, right? No, IBM has thoughtfully at­
tached a Velcro strap that lets you tighten 
and neaten things up. 

A Multimedia Standout 
With MPEG playback, on-screen video 
quality was excellent and smooth. We also 
enjoyed the internal quad-speed CD-ROM 
drive. You can play audio CDs using the 
front-panel button , and a s li din g control 
lets you adj ust the volume through head­
phones (not included) or the two front­
mountecl stereo speakers, wh ich so un d 
about as tinny as you' cl expect with I-inch 
transducers. The drive also reads Kodak 
Photo CDs and plays Philips CD Interac­
tive (CD-I) game and instructional discs. 

The test unit came with Windows 95 , 
including the Microsoft Internet Explorer 
and Microsoft Network. Add itional bun­
dled software included Asymetrix Com­

What's the Resolution? 

Now that notebooks like the ThinkPad 760CD support resolutions higher than 

standard VGA (640 by 480 pixels), there's a complication with DOS applications 

that still display at 640 by 480 on an LCD screen. On a desktop CRT display, 

there's no problem because there's no hard-and-fast connection between logical 

resolution and the red, green, and blue phosphor Pixels and Phosphor Dots 
triads that make up the image. The spacing of 

pixels is determined by modulation of the elec­

tron beam that writes the image on the inside 

surface of the screen (see the figure). 

It's an analog system. 

But LCD displays are digital. 

Each pixel is a physical element: 

a transistor-controlled set of 

three LCD cells, each with its own 

color filter (again, red, green, 

and blue). To get 640 by 480 

resolution on an 800 by 600 

screen, either you wind up 

with a smaller image that 

occupies only the center 

part of the display or the 

graphics processor tries to scale the image up to frt the screen. This process 

works adequately for video images, but it makes text look funny because the 

scaling can't be smooth. Some lines are doubled, but some aren't. 

With aCRT display, the size and placement of pixels are not related to the 
array of colored phosphor dots that produce the image. With an LCD, each 
pixel is aphysical structure. 

pel PE and Mind Path multimed ia presen­
tation software; a Fax Works faxing pack­
age; TranXit file transfer software, whi ch 
can use serial, parallel, or the built-in (two­
port) infrared lin ks; Digital Video Pro­
ducer, for capturing video; a Video CD- ! 
player; and a group of Lotus app lications, 
including ScreenCam, cc:Mail Mobile , 
and Lotus Organizer 2.0. 

On the Road Again 
The uni t's fu ll-size notebook keyboard is 
good, though not remarkably so. The built­
in TrackPoint Ill pointing dev ice is by 
far the ni cest implementation of thi s type 
we've yet encountered. It 's reasonably fast 
and accurate yet lll1intrusive. Both mouse 
buttons , located at the base of the key­
board , can be physical ly locked in place 
to make drag operations easier. 

In tes ts with BYTE's Thumper 2, a ro­
botic device that simu lates actual use, the 
ThinkPacl 's lithium-ion battery lasted 3.0 
hours with the CD-ROM drive inactive . 
Heavy CD use wou ld cut this time drasti ­
cally. (With a fresh ly charged battery, the 
ThinkPad 's battery-gauge program indi­
cated that we had 2 hours, 30 minutes of 
processing time.) 

IBM ' s literatu re c laim s battery li fe 
ranges from 3 to 9 hours, presumably with 
all power-saving options adj usted to thei r 

most economical (and most intrusive) set­
tings. Installing a second battery doubles 
the run time. Nickel-metal-hydride batter­
ies are also avai lable. 

Thi s well-equipped machine is for the 
power user who wants to consolidate his or 
her activ ities into one computer. To mea­
sure performance, we ran Windows 95 ap­
plication test scripts (Microsoft Excel 7 
and Word 7) developed by NSTL. When 
compared to a simil arly configured 90­
MHz Dell Dimension XPS P90 desktop 
system, the ThinkPad pe1formed only two­
thirds as fast due to a slower graph ics sub­
system, a bottleneck with most portables. 

Gimme, I Wanna 
It' s not easy being a BYTE reviewer. Al­
though we get to play with the latest tools, 
we have to deal with products th at are 
sometimes mysterious and dumb. 

The ThinkPad 760CD is nei ther of 
those. It's a ve1y nice unit. About the worst 
thing we can say of the 760CD is that , 
compared to the competition , it ' s some­
what overpriced. But the display really 
changes the way you think about a laptop. 
I don't want to give it back to IBM.• 

Russell Kay is a BYTE technical editor. He 
can be contacted on the Internet or BIX at 
russel/k@bix.com. 
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NetWare Mirror with aTwist 


BILL LAWRENCE 

Y our network users want increased 
perfonnance and storage capac­
ity, while management demands 

lower cost. Everyone wants I 00 percent up­
time. In the end, budget constra ints may 
force you to sacrifice constant uptime for 
performance and capacity . In such a sce­
nario, server reliability enhancers that re­
quire you to double your server hardware 
investment, such as NetWare SFT III and 
Compaq ' s Recovery Server Option, often 
don' t make the financial cut. 

Vinca' s Standby Server 32 allows you to 
mirror your NetWare server at a consider­
ably lower cost than does Net Ware SFT III, 
and its fa ilure-recovery process gives you 
close to I 00 percent uptime, which is good 
enough for many businesses. When you add 
Vinca's new SnapShotServe r Ne tW are 
loadable module ( NLM ) to the mix , you 
get snapshot backups that don' t affect server 
availability. 

Testing on a small NetWare network, 
we found that both Vinca products work 
well , although installation and instructions 
are rough enough to requi re considerabl e 
NetWare expertise. We tested the $2599 
version of StandbyServer 32, which comes 
with two ISA adapter cards. EISA and Mi­
cro Channel architecture ve rs io ns cos t 
$2999. A LAN Server version for OS/2 is 
also avail able. SnapShotServer costs an 
additional $ 1299. 

By buffering data blocks before they l 

With its SnapShotServer option, Vinca•s StandbyServer 32 provides 

inexpensive server mirroring and snapshot backups 

Vlnca's 
Standby· 
Server 32 · 
lets you cost­
effectively.milTilr 
a NetWare server., 
Two adapter cards and 
a 25-foot cable provide a 
high-speed link between 

Recording aPoint in lime 
Network connection 

change, Vlnca's SnapShotServer.can 

maintain a data snapshot for off-line 


backup without affecting either -
StandbySener 32's mirroring fiinctions 
or primary-server availability. · ' 

-

Tape 

"" · ,)< ­

Disk Mirroring Goes the Distance 
Unli ke other server-mirroring solu­
ti ons (see the Technology Focus on 
page 104), StandbyServer 32 doesn' t 
require the secondary server to be an 
identical twin of the primary server. It 
requires onl y enough memory and 
CPU power to take over when the 
primary server fails and to limp along 
until it' s fi xed. You can use a less ex­
pensive server and disks to mirror the 
informati on on your primary server, 
and you can opt to mirror onl y those the primary and secondary, 


servers over which ml1TOred disks are synchronized.
volumes storing critical information. 
When the Sentry NetWare loadable module INLMI

You also save money by not hav­ running on the secondary server detects a server failure, 
its AutoSwitch feature reboots the secondary server and 
brings it up as the primary server. 

ing to bu y an additi ona l NetW are 
license. However, if you install a sep­
ara te NetW are li cense on the sec­
ondary server, it can mount volumes of its 
ow n and accept user connecti ons whil e 
mirroring data on the primary server. The 
secondary server doesn' t have to be dedi­
cated to mirroring the primary server. 

Standby Server 32 achieves server mir­
roring simply but effecti vely. Two adapter 
cards (one each for the primary and sec­
ondary servers) provide a high-speed link 
over a 25-foo t connecting cable (a 50-foot 
cable is optional). When you install and con­
nect the cards and load Vinca' s software, 
the di sks in the secondary server appear as 
local di sks to the primary server. You then 
use NetWare' s disk-mirroring capability to 
dupli cate info rmati on fro m the primary 
server' s local di sks to di sks in the secondary 

server. 
The secondary server 

uses a run-time version of 
Ne tW are (inc luded with 
StandbyServer 32) with an 
NLM that manages the mir­
rored disks. A second NLM 
mo nito rs th e prim ary 
server. lf the primary server 
fail s, the secondary server 
re boo ts and mo unt s it s 
copies of the mirrored pri­
mary-server volumes. In 
doing thi s, it assumes the 
name and internal IPX ad­
dress of the failed primary 
server. 

Users experience a brief 
interruption during the re­

boot, and they have to know how to re­
connect once the secondary server is up. 
Thus, StandbyServer 32 doesn' t match the 
seamless and nonstop fa il-over service that 
NetWare SFT III provides (see the fea­
ture-comparison table on page 104). It also 
doesn ' t require two identical Novell-cer­
tified servers that are configured with equal 
amounts of RAM and disk storage, as does 
NetWare SFT III . 

Not Idly Standing By 
Vinca's use of NetWare ' s disk-mirroring 
capability has its pros and cons. Introduced 
in the mid- l 980s, the technology is well es­
tabli shed. Disk writes can take longer be­
cause they must be completed to two disks 
instead of one, but NetWare' s caching in­
sul ates users from delays except in ex ­
tremely write-intensive scenarios. 

However, using an older secondary server 
can have performance drawbacks. To min­
imize performance consequences, the sec­
ondary server should have disks, a disk chan­
nel, and an I/O bus that compare favorably 
to the primary server. During normal oper­
ation, the CPU and memory performance 
of the secondary server matter little because 
the primary server handles all processing 
and disk caching. Obviously, when the sec­
ondary server takes over during a primary 
server 's failure, its CPU speed and RAM 
quanti ty become significant. But ifthe sec­
ondary server needs to run only long enough 
to enable you to repair the primary server, 
you don' t need to go first-class. continued 
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rn(tJW11ti NetWare Mirror with aTwist 


While NetWare SFT Ill is truly fa ult­
to lerant, and thus prov ides the best de­
fense against hardware failure, it may pro­
vide less protection than StandbyServer 
32 against software or OS fa ilures . With 
NetWare SFT IlI, both servers run con­
fi gurations that are duplicated. If an errant 
NLM causes the OS to fa il and crash the 
server, both sides of the mirrored-server 
pair are likely to crash. With Standby ­
Server 32, the secondary server does not 
have to be configured to run the same driv­
ers and NLMs when it reboots to become 
the primary server. 

Freeze-Framing Your Data 
SnapShotServer, an add-on to Standby­
Server 32, elegantly solves one of the more 
vex ing challenges of operating a server on 
a nonstop basis: backing up fil es that may 
be open. Lt does this by maintaining a snap­
shot of server data at a given moment. 

The program is an NLM that runs on 
the secondary server. Once it takes a data 
snapshot of a mirrored-server volume, you 
can mount the snapshot as a regul ar Net­
Ware volume and archi ve it using yo ur 
regular backup software. 

SnapShotServer doesn' t interfere with 
Vinca's mirroring process. It tracks di sk 
blocks that change after the snapshot and 
stores an unchanged copy of each changed 
block in a spec ial buffer volume. The size 
of thi s buffer is typicall y 5 percent to I0 
percent that of the vo lume you' re backing 
up . A snapshot vo lume consists of the un­
changed blocks from the ori ginal vo lume 
plus any blocks fro m the snapshot buffer. 
Because all the acti vity takes place on the 
secondary server, backing up doesn' t im­
pact perfo rmance, nor does it threaten the 
stability of the primary server with a soft­
ware crash. 

While Vinca's snapshot method is more 
reliable than backing up a live copy of open 
files directly from the primary server, it isn' t 
risk-free. You could take the snapshot at the 
mo ment a database 
tra nsac tion is incom­ StandbyServer 32 

Mirroring: Different Strokes 

Each of the three available NetWare mirroring products deploys a unique mecha· 

nism to synchronize the mirrored servers and to start the secondary server when 

the primary server fails. StandbyServer 32 makes the disks in a secondary server 

appear as local disks to the primary server through two interface cards and a ca­

ble. NetWare's native disk mirroring duplicates primary-server data on the sec­

ondary server. When the secondary server senses primary-server failure over the 

network, it reboots and comes up as the primary server. 

NetWare SFT Ill provides the only server mirroring that is nonstop fault-tolerant. 

You connect two identical servers by Mirrored Server Link (MSL) network adapters, 

which provide a dedicated high-speed communications channel between the 

servers. NetWare SFT Ill's Multi Server Engine module synchronizes the two servers 

so that the disk contents and memory image of each remain identical. The mirrored 

servers must be identical. When the primary server fails, the secondary server be· 

comes the primary server without any interruption in handling user requests. 

With Compaq's Recovery Server Option, two identical servers attach to the same 

SCSI disk array. If the primary server fails, the SCSI bus switches to the control of 

the secondary server, 

which reboots using the 

OS files and volumes 

found on the shared disk 

array. Users experience a 

brief interruption during 

the reboot and must re­

connect to the server. 

Disk fault tolerance 

comes from the mirror­

ing and RAID features 

provided by Compaq's 

SCSI controller. 

automaticall y keep multiple poin t-in-time 
snapshots of the same volume. Youcancon­
fi gure SnapShotServer to make a snapshot 
at intervals of as short as every 15 minutes, 
but you must archi ve them with your backup 
software to preserve each iteration. 

Not for Novices 
Vinca 's products worked as adverti sed in 
our tests, with one exception. StandbyServer 

32 couldn ' t detect the 
.....$2599 with fa ilure of a server that 

plete, for exampl e. To 
reduce thi s ri sk, Snap­

ISA cards; $2999 with EI SA or Micro 
Channel architecture cards 
SnapShotServer ..........$1299 

was running NetWare 
4.x unless bindery em­

ShotS erve r will take Vinca Corp. ul ati on was enabl ed . 
snaps hots o nl y a ft e r 
there have been no disk 

Orem, UT 
(800) 934-9530 
(801) 223-3100 

Vinca' s technical-sup­
port staff res pond ed 

wri tes fo r a spec ifi ed fax: (801) 223-3107 pro mptl y and know l­
number of second s, so 
yo u can catch the vo l­

info@vinca .com 
http://www.vinca.com 
Circle 1093 on Inquiry Card. 

edgeab ly when we re­
ported thi s problem, and 

ume at an idl e moment we rece ived a previ ew 
when transactions are likely to be complete. copy of the nex t re lease, which fixes the 

We fo und that SnapShotServer works problem. 
well , but it whetted our appetite for more Install ation and configurati on of Stand­
capability. There is no way, for example, to byServer 32 are complex tasks, and Yin-

FEATURE COMPARISON: SERVER-MIRRORING PRODUCTS 

VINCA STANDBY­ NETWARE COMPAQ RECOVERY 
SERVER 32 SFT Ill SERVER OPTION 

Unattended fail-over Yes Yes Yes 

Nonstop fail-over No Yes No 
(no user interruption) 

Requires identical No Yes Yes 
secondary server 

Requires second No Yes No 
NetWare license 

Allows partial server Yes No Yes 
mirroring (selected 
volumes) 

NOS support NetWare 4.x NetWare NetWare 4.x and 
and 3.x 4.x 3.x, Windows NT 

ca 's attempts to automate the procedure 
with an install ati on utili ty caused more 
problems than the utility was worth. We re­
sorted to manually installing Vinca' s driv­
ers and NLMs in the appropri ate subdi­
recto ri es and ca refull y co nfi guring the 
AUTOEXEC.NCF and STARTUP.NCF 
fil es of the two servers ourselves . Ac­
cording to a Vinca spokesperson, the com­
pany is rewriting the documentation and 
retooling the install ati on procedure. 

Meanwhile, you' ll need experti se on 
NetWare start-up fil es to make Vinca's 
products work. Set as ide plenty of time 
for tri al and error, and keep Vinca 's sup­
port number handy. [f you need low-cost 
and fl ex ible server fa ilure recovery , the 
result will be well worth your effort.• 

Bill Lawrence manages LAN and PC com­
pw ing fo r a ll l(!ior Western power utility. He 
is th e autho r of Us ing NetWare 4.1 and 
Us ing NetWare 3. 12 (bo th published by 
Que). You can reach him on the Internet or 
BIX at blawrence @bix.com. 
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PRESENTING T H E 


Breakthrough Technology 

tor Embedded Systems 


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 microGUL'" 
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 451< 
microkernel and modular 
processes, so you can easily add 
or remove graphics functionality 
to fit your target. 

The cornerstone of Photon's 
event-driven architecture is the 

Breakthrough Connectivity 
Imagine being able to see 
into yo ur embedded device ­
and contro l it - from a remote 
QNX box. Or from an 
X workstation. Or from 
a Windows-based PC. 

Photon's jump-gate 
connectivit:y'" even lets you 
"beam" or transport an 
application from one 
QNX node to another! 

Breakthrough Performance 
Imagine the power of 
a high-end (Traphics system, 
but with •. · ~i :y of a 
real time exe, .e. With 

Photon's impressive 
drawing speeds 
(even across phone 
lines!) and intuitive 
UI design, your 
embedded PCs 
will look and feel 

like turbo-
Breakthrough Efficiency 

. . 
...a v.11ndow 111to rour 

embedded system even from 
within MS-Windows. 

charged 
Photon can deliver high­
end, workstation-class 
graphics even on low-cost 
PC hardware. It uses memory 
wisely. And it comes with a low 

QNX realtime 
OS. Which 
means Photon -' ~ i i ~ 

i:-~ 
~- -
~ - ---·-- --

world. 

runtime price tag. 

You can also expect to save 
development time, thanks 
to Photon's easy-to-use 
APl and extens ible 

generating Photon 
Application Builder, 

you won't have to spend 
any time coding your 

interface by h and ­
and it won't cost 
you an arm and 
a leg either. 

unique jump-gate connectivity. .. 
there's no telling how far you 
can go. And since Photon supports 

The J>/loton Application Builder 
beats tedious hand-coded GUI 

building l!ands down! 

® 

The Leading Rea/time OS for PCs 
At last, a window into the black box . 

Photon lets you monitor and control your 
embedded system from remote computers ­

even from non-QNX platforms. 

workstations. 

Photon Takes You Places 
With Photon's phenomenal 
performance, incredible efficiency, 

Unicode, you'll 
be able to take 
your realtime 
solutions 
anywhere 
in the world. 

To find out more about the leading realtime OS for PCs, 
call 800 676 0566 or 613 591 0931. (EXTENSION 1022) 

Or reach us via email at info@qnx.com or on the web at http://www.qnx.com. 

QNX Softw;ire Systems Ltd ., 175 Terence rvlatthews Crescent , Ka rwta, O nta ri o, Canada K2M IW8 Vo ice: 6 13-59 1- 093 1 Fax : 613-59 1-3579 Email: info@qnx.com Web: http :/ / www.qnx.com 

Europe: 17 Bishops Co urt, Church Road, Bi shopstoke, Hampshire, :SOSO 61'E, England Voice: (+44) 1703 6 11 800 Fax: (+44 ) 1703 6-111 53 Ema il: QNXeurope@qnx.com 


© QNX Software Systems Ltd. 1995 . QNX is a registe red trademark and Photon microGU I and jump-gate connectivity are t rademarks of QNX Software Systems Ltd. All o ther trademarks belong to their respecti ve owners. 
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The Paperless C uhicle 

Personal document scanning is big. Will Visioneer's PaperPort Vx and 

Hewlett-Packard's HP Scan.Jet 4Si handle our personal paper crisis? 

STANFORD DIEHL 	 Logitech' s PageScan Color (see the 

I 
tex t bo x " ScanMan Sca ns 24-b it 


f you're tired of waiting for the pa­ Color" on page 108). 

perless office, you can at least create 

the paperless cubicle with a low-cost Personal PaperPort 

personal document scanner. A device cat­ The Visioneer PaperPort is a simple, 
egory that was jump-started by Yisioneer' s no-frill s solu tion that does a specific 
innovative PaperPort, the personal docu­ job and does it well. It manages your 
ment scanner doesn ' t requ ire a radical re­ personal paper. When you feed in a 
vamp of corporate work flow, data-input page, the scanner cra nks up, pulls the 
systems , or cultural habits. Trim , inex­ page through , and scans it. The on ly scanners should be easy t o 

use and easy on preciouspensive sheet-fed scanners sit on personal mechanical adj ustment is 
desk space. Visioneer's desktops, suck in reams of paper, and es­ a sliding cover that 
upgraded PaperPort Vx

tabli sh an efficient electronic filing sys ­ changes the paper (above) fits snugly between 
tem at a single workstation. Think of it as path from a loop (to your keyboard and monitor. 

a grass-roots paperless revolution. drop the paper out 	 Hewlett-Packard's HP 

As BYTE editors, we go through piles in front) to a direct 	 Scanlet 4Si doesn't sit on 

your desk at all. You plug it of personal paper each day. By using per­ pass -th rough (to 
into your NetWare network sonal sca nners to manage our own paper drop the paper out 
and share the hardware 

crisis, we've gauged their strengths and the back-good for across a workgroup. 
weaknesses in handling paper overload. business cards and 
We evaluate the trailblazing PaperPort as other small items). Also, you can drop 
a representative example. Yi sioneer re­ It tak es abo ut 6 the image on the cc:Mai l link and 
cently released the PaperPort Yx upgrade. seco nds to scan in a send it to a coworker. The coworker 

Hewlett-Packard has a newer approach full page. The image then ap- wi ll then need the PaperPort software, 
to the same problem: its unique HP Scan­ pears on the PaperPort 3.5 desk ­ or a PaperPort Viewer utility, to read the 
Jet 4Si network scanner, which comes with top. You can drag the scanned image document and acid annotations. Annotations 
an older edition (3.0) of the PaperPort soft­ onto PaperPort links at the bottom of the include sticky notes, highlighting, overlay 
ware. An entire workgroup shares a sin­ screen . If you drop it on the Word icon, text, freehand pencil , and straight lines . 
gle ScanJet 4Si , with each workstation PaperPort transparentl y converts the im­ From the desktop, you can drag the elec­
running a local copy of the software. age into a Word document using the bun­ tronic doc uments (or images) into fo lders 

If you want to include color elements in dled vers ion of OmniPage Lite OCR and that li ve along the left side of the screen. 
your document/image repository, consider then fires up Word with the new fi le. Unfortunately, PaperPort doesn't support 

OCR: A Lomg Way fr@m the O!d Dajs 

Over the past 10 years, OCR has come a long way. Early less of the font, works well across a broad range of typefaces. 

desktop-based OCR solutions required tedious user training. Technology developed by Caere (maker of OmniPage Pro 

The software would build a database, assigning an ASCII 6.0, WordScan Plus 4.0, and OmniPage Lite OCR, which comes 

value to the bit-map image of each character it came across. bundled with the PaperPort software) not only recognizes sin­

Once trained, the OCR engine compared scanned character gle characters but evaluates entire words to make better pre­

images to the images in its database, returning an ASCII dictions. The technology is based on the hidden Markov model, 

character that represented the best match. Besides consum­ a complex mathematical model used in predictive technolo­

ing time and resources, trainable packages did not work well gies such as speech recognition and DNA matching. 

when faced with a variety of fonts. The OCR engine looks at all the pixels that make up a word 

Instead of bit-map matching, omnifonttechnology uses and then uses probability algorithms, including contextual 

feature extraction to distinguish characters, breaking down evidence and language rules, to select the most probable 

a character into its component parts and recognizing an im­ word. Trigram analysis and dictionaries further improve ac­

age based on its unique combination of shapes. Omnifont curacy. Trigram algorithms consider the probabilities of 

requires no training, consumes less disk space, and, be­ three words appearing together and can adjust the predic­

cause a character retains the same basic features regard- tion of a single word based on the trigram probabilities. 
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rn\IJl\~lti The Paperless Cubicle 


hierarchical organization (i.e ., a fo lder 
within a folder). A single level of fo lders is 
a real drawback when it comes to orga­
ni zing al l that electronic paper. 

Usi ng PaperPort's 2.0 fil e format, the 
stored im ages are fa irl y compact. We 
fo und that an 8.5- by I I-inch text docu­
ment typically cons umed from 35 to 55 
KB of disk space (turning on the Sharp­
Page feature generates larger fi les but makes 
OCR more accurate). A 3- by 5-inch, 8-bit 
gray-scale photo took up abo ut 40 KB , 
and a business card about 15 KB. 

Yisioneer' s PaperPort Yx is a refresh­
ingly simple idea clone ri ght. We intend 
to put it to good use clearing out our piles 
of personal paper. Now if it co ul d onl y 
file boxes of software . ... 

If you' re fami liar with PaperPort, here's 
what 's new with Vx: 

• 8-bit gray-scale 	images, fo r 256 leve ls 
of gray (up from I-bit monochrome) 

• OmniPage Lite, fo r transparent OCR 
• CardScan SE Business Carel Reader soft­

ware, for scanning business cards 
• PictureWorks Copy Machine software, 

for making PaperPort and a printer func­
tion as a copy machine 

• New 	lin ks and fi le types: Lotus Notes 
and cc :Mai l, Microsoft Mai l and Ex­
change, No ve ll InForms, Xerox Text­
Briclge Pro, Corel Photopaint, Adobe Ac­
robat, JPEG, and GIF. 

Workgroup Scanning 
Hewlett-Packard 's new network scanner, 
the HP ScanJet 4Si, extends the PaperPort 
model out to the workgroup. lt connects 
directly to a NetWare network (3 .1 x and 
up) and includes a 20-seat user license fo r 
the PaperPort 3.0 software. It' s a 15-page­
per-minute, 300-clot-per-inch, 8-bit flatbed 
(8 .5- by 1I .7-inch scan area) scanner with 
a 50-page document feeder and a I OBase-T 
or Token Ring connection. 

The ScanJet 4Si compresses scan ned 
documents, using G4 and Packbits com­
pression, to its own 135-MB hard drive 
before sending it over the network for tem­
porary storage on a NetWare server. We 

HP ScanJet 4Si PageScan Color 

co nfirmed HP's claimed 
performance of approx i­
mately 2%! mjnutes for a 15­
page tex t-mode (1-bit)job. 

HP's Windows 3.x soft ­
wa re makes NetWare in­
stallation and admin istration 
easy. You run the install a­
tion program from any Win­
dows cl ient to install the Net­
Ware load abl e mod ul e 
(N LM ) and adm ini stration 
uti li ty on a server. From the 
adm ini stration utility, you 
configure the scanner, con­
nect it to other servers, build 
use r li sts, and se t up print 
queues to enable copy in g. 
Work station use rs can 
down load drivers, a cli ent 
version of PaperPort, and a 
utility fo r monitoring the 
scanner's status. 

To scan, you scro ll to 
your workstat ion 's name 
from the ScanJet 4S i's LCD panel , load 
up to 50 pages in the feeder, select a mode 
(text, photo, or mi xed) , hi t the start but­
ton, and wa it fo r the images to appear on 
yo ur loca l PaperPort desktop. PaperPort 
loads if it's not already runnin g, and the 
scanner remembers incliviclual user set­
tings. From that point, you can OCR, fax, 
print, or drop the image on app li cati on 
links. Version 3.0 of the PaperPort soft­
ware does not include CarclScan SE Busi­
ness Carel Reader, PictureWorks Copy Ma­
chine, or desktop fo lders . 

That ' s ri ght: This PaperPort vers ion 
doesn' t let you organi ze your images into 
fo lders. All the images share the same 
PaperPort desktop, so there is no way to 
organ ize your stuff beyond stacking pages 
on top of each other. It 's sort of like selling 
a bookcase and charging extra for shelves. 
You ' ll want to upgrade to version 3.5 of 
PaperPort ($599 for a 20-user upgrade) 
for any serious archiving needs. 

With a network scanner, your entire 
workgro up req ui res on ly a single hard­
ware device, saving hardware costs and 

.. .. .$399 PaperPort Vx for Windows or 
Ethernet, $2999; (estimated street price) PaperPort Vx 
Token Ring, $3199 Logitech, Inc. for Macintosh ... ....$369 
Hewlett-Packard Co. Fremont, CA (estimated street price) 
Santa Clara, CA (800) 231-7717 Visioneer, Inc. 
(800) 722-6538 (510) 795-8500 Palo Alto, CA 
(208) 396-2551 fax: (800) 245-0000 (fax back) (800) 787-7007 
http://www.hp.com Circle 1131 on Inquiry Card. (415) 812-6400 
Circle 1130 on Inquiry Card. fax: (415) 855-9750 

http://www.visioneer.com 
Circle 1132 on Inquiry Card. 

SCANMAN SCANS 24-BIT COLOR 

0 nee you have a personal 
scanner on your desktop, 

you'll probably find yourself need­
ing an occasional color scan: a 
color photo or a color-coded 
graphic. Logitech's new PageScan 
Color adds some solid features to 
the sheet-fed personal-scanning 

.fr! . 

category, including 24-bit color. Also, you 
can remove the PageScan Color from its base to hand-scan 
larger items or bound material without removing pages. The 
estimated street price is $399. 

The PageScan Color comes with Xerox TextBridge OCR, 
PaperMaster SE document management software, a low­
end image editor, fax and copier components, and a TWAIN 
driver, so you can scan into almost any Windows imaging 
application. PaperMaster SE supports file drawers as well 
as file folders for an extra level of organization. However, 
because it uses a proprietary file format, you can't get elec­
tronic documents into or out of PaperMaster SE. To get im­
port/export capability, you'll need to upgrade to the full 
version of PaperMaster for $49. 

centrali zing maintenance. And best of all , 
you can load up to 50 pages at once. All 
the scan ned pages wi 11 appear on the 
PaperPort desktop as a single stack, so you 
may need to perform the time-consuming 
task of separating the stack into individual 
documents. 

The ScanJet 4S i lets your entire work­
group easily standardi ze on the PaperPort 
software. Once standard ized, the work­
group can share PaperPort documents , 
route them across the network or as E-mai l 
attachments, annotate them, and establish 
a work flow by way of PaperPort. 

Solutions for a Small Cubicle 

We think the PaperPort Yx is the best gen­

eral solution for personal paper manage­

ment. For the scanning of smaller docu­

ments scattered throughout the day , it 

proved most convenient. 


However, for batch jobs and large doc­
uments, the ScanJet 4Si 's 50-sheet feeder 
is well wo1th the walk to the scanner. Price 
and number of users will then drive your 
buying decision. The combination of a 
ScanJet 4Si with a 20-user upgrade to 
PaperPort 3.5 software costs about the 
same as I 0 Paper Port V x units. So, if your 
installation requires more than 10 users, 
you should choose the ScanJet 4Si. • 

Sranford Diehl is a direcror ofBYTE reviews. 
Curremly, he consulrs, wrires, and works as 
an adminisrraror of color prepress systems . 
You can reach him on ril e !111ernet or BIX at 
sdiehl@bix.com. 
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Compiling Convenience + 

We rounded up DOS/Windows-based C++ compilers and found 

Microsoft and Watcom are tops, but where's Borland's upgrade? 

RICK GREHAN 

Y ou don ' t just buy a C++ 
compiler anymore. Well , 
you can, but in these days 

of rampantly spreading windowing 
operating systems, you wouldn't 
want to. The actual compilation of 
C or C++ source code into a final 
application is just one in a series of 
operations, some of which can be 
more complicated than the compi­
lation itself. Hence, the C++ com­
piler becomes just one piece of an 
environment, a coordinated collec­
tion of tools that can include text ed­
itor, browser, debugger, profiler, re­
source editor, and so many others 
that all the icons barely fit on even 
the biggest screen. 

In this roundup, we examine five 
C++ environments targeted for the 
Windows platform: Microsoft's Vi­ With the exception of MetaWare High CIC++, the compilers 
sual C++ 4.0 , Watcom 's CIC++ 	 all offer multipaned, Windows-based views into the 

application you're developing.10.5 , Symantec's C++ 7.2 , and 
Meta Ware's High CIC++ 3.3 1. We 
also look briefly at Borland 's C++ 4.53 ; 
briefly because this article went to press at 
a cusp in Borland compiler development. 
Borland 5.0 was just around the corner but 
not shipping in time for us to review it (the 
package will li kely be avai lable by the 
time you read this). 

Common Ground 
Hard as the designers try to differentiate 
their products, most everyone (except for 
MetaWare) provides a browser. Vi sual 
C++'s browser, ClassView, employs the 
expandable-tree format common to Win­
dows 95 and is only one "view" into the 
application under construction. (Another 
view provides a similar tree whose leaves 
are the source code files.) 

Symantec 's browser arises out of the 
teamwork of the hierarchy editor and the 
class editor. The former is a tree-like view 
into class hierarchy , the latter is a 
Smalltalkish three-pane editor. Both 
Symantec and Visual C++ do parsing work 
in the background even before you 've done 
any compilation, which means that once 
source files are in your Symantec project, 
you can begin using the hierarchy editor 
and the class editor. 

Watcom' s browser is more sedate. It' s a 
separate application that you can nonethe­
less launch from within the integrated de­
velopment environment (IDE). It reads a 
browse database created during compila­
tion-provided you've set the appropri­
ate option in the project. Watcom's brows­
er is like Symantec' s hi erarchy editor: It 
lets you go from an element in the brows­
er window to the location in the source =MetaWare High CIC++ 3.31 

Advantages: 
• Consumes only 15 MB of disk space 
(actually comes on floppies) 

• Compiler is synchronized with the latest 
ANSI specifications 

• Free technical support 

Disadvantages: 
•A command-line product, it lacks an 
integrated development environment 

•Limited platform support; e.g., it can 't 
create a Windows NT target 

• Needs additional components to make 
a complete development system 
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files where that element is defined. How­
ever, this requires the Watcom system to 
call the editor up ; Symantec and Visual 
C++ are better integrated in this regard . 

MetaWare High CIC++ 3.31 
When it comes to the High C compiler, 
everything we' ve said so far about IDEs 
goes out the window. High C is purely a 
set of command-line tools. Admittedly , 
the ed itor is window-based, as is the de­
bugger, but it' s window with a small w­
character graphics only. We'd like to call 
it charmingly primitive, but it doesn ' t take 
long for the charm to evaporate. High C 
doesn't even come with its own linker, for 
crying out loud. MetaWare offers an op­
tional one for free, but it creates only Win­
dows 3.x-compatible executables. 

Can you build a 32-bit Windows appli­
cation with High C? Certainly you can, 
but you can also use a shovel instead of a 
snow blower to clear your driveway. Fur­
thermore, the 32-bit application you ' ll 
build will not be a Win32 app. Meta Ware 
supplies its own "supervisor," a program 
that acts as an intermediary between the 
32-bit code of your program and 16-bit 
Windows. Therefore, the target is really 
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Windows 3.x, not Windows NT or 95. support. And it's no small accompli sh­
High CIC++ does have some positive ment that the compiler an-ives on six high­

attributes. Meta Ware has worked to keep density floppy disks and doesn't consume 
the compi ler up to the latest ANSI C++ hundreds of megabytes of disk space. The 
standards, including exception handling, glamour of this economy fades , however, 
run-time type information , namespaces, when you realize that you have to get a 
and so on . And MetaWare bundles in linker separately to have a complete de­
Rogue W ave Software ' s impress ive velopment system. Though Meta Ware of­
Tools.h++ class library . This library easi­ fe rs a somewhat limited one for free, we 
ly supports multithreaded applications and used the linker that comes with Phar Lap' s 
provides classes to handle persistent stor­ TNT DOS Extender ($595). 
age, a set of collections classes built on 
the Smalltalk model, and even Windows Microsoft Visual C++ 4.0 
support with I/O classes to manage the You may be wondering what happened to 
clipboard and ODE. There's also a DLL Visual C++ 3.0. Microsoft skipped from 
version of the library that reduces the size 2.0 (which we reviewed last April) to 4.0 
of your executab le. in order to ali gn the compiler's version 

High CIC++ comes with free technical number with that of Microsoft Foundation 

Keys to the Enterprise: Data Access Technologies 

Data access methods like Microsoft's Open Database Connectivity (ODBCJ or Ap­

ple's Data Access Language provide a common layer over small local databases 
and server-based SQL engines, but integrating these low-level technologies into a 

high-level development environment requires additional components. Enter Mi­
crosoft's Data Access Objects (DAO) and the Borland Database Engine IBDEJ. 

DAO consists of objects that make up the programmer's interface to Microsoft's 
Jet engine, the database manager that underlies Microsoft Access and Visual Ba­

sic. DAO 3.0, bundled with Visual C++ 4.0, is implemented as a Common Object 
Model-compliant DLL and works only in 32-bit Windows. It gives fast 32-bit access 

via Jet to native Access data using the same simple, abstract data objects found in 

VB. Microsoft Foundation Classes IMFCI 4.0, included in Visual C++ 4.0, wraps 
DAO objects into C++ classes similar in structure to those that encapsulate ODBC, 
giving MFC programmers a more-or-less consistent path to both technologies. 

Like Jet, BDE is a high-speed database engine and COM object that underlies a 

collection of development tools and commercial packages (Borland's Delphi, Para­

dox, dBase, and Quattro Pro), simplifying data sharing. BDE provides access to 

ODBC and native access to a few SQL databases through Borland's SQL Links. 

Using Borland C++ 4.Sx, programmers reach these data sources via BDE through 
CAPI calls into the BDE DLL (Boriand's integrated database API, or IDAPI). Borland 

C++ 5.0 integrates BDE by wrapping IDAPI calls into C++ classes designed using 
Delphi's data object model. Watcom and Symantec provide direct ODBC support 

through the 16- and 32-bit versions of MFC included with their packages. -Steve Apiki 

Borland and Microsoft both use Common Object Model (COM)-compliant components to access their high-speed database engines. 
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=Microsoft Visual C++ 1\.0 

Advantages: 
• Is a complete, tightly integrated 
development environment 

• Component Gallery provides reuse and 
software management 

•Just-i n-time debugging finds bugs 
before program crashes 

Disadvantages: 
• Easy to get lost in the IDE 

• 16-bit development requires separate 
(though included) compiler 

Classes (MFC) 4.0 class library. MFC 4.0 
comes with Visual C++ 4.0 and carries 
such new features as support for Windows 
Common Contro ls (supplied with Win­
dows 95 and NT), integrati on with the 
OLE controls developer kit, and classes 
to encapsul ate Data Access Obj ects 
(DAO). The Technology Focus at left ex­
plains the ro le of DAO and the Borland 
Database Engine (BOE). 

In Microsoft ' s IDE, the emphasis is on 
the word integrated. Called the Develop­
er Studio, thi s IDE can serve as a docking 
stati on fo r not only Visual C++ but also 
Visual Test and Visual FORTRAN Power­
station. As capable as the Developer Stu­
dio ' s user interface is, we won-y about its 
density. Obviously, Microsoft's engineers 
labored to cram as much functionality onto 
the screen as possible. 

Visual C++ 4.0 introduces the Compo­
nent Gallery object reposi tory, which is 
usefu l on several levels. In one sense, it 
provides a way to manage classes more as 
objects than as conglomerates of source 
code, making it a kind of source-code­
management system. To place a class into 
an application, you just withdraw a copy of 
it from the Component Gallery and place 
it in your application; you don ' t have to 
cut and paste from header files, . cpp files , 

and so on. F urthermore, using the 
gallery to insert a class does more than 
si mpl y move source code. You can, 
for example, associate a resource with 
the class, and the resource will be au­
tomatically added to your source code. 

You can easi ly store third-party 
OCXes in the gallery . It took us only a 
few mouse clicks to quickly install an 
OCX in the Component Gallery and 
insert it into a sample application. Vi­
sual C++ did the dirty work by reading 
the OCX and generating the source 
code for a C++ "wrapper" class. This 

class included prebuilt methods that are 
associated with each OCX's functions, and 
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public member variables associated with 
the object's properties. 

Visual C++ 4.0 includes just-in-time 
debugging. If you' re running a debug re­
lease of your application and a run-time 
en-or occurs, the system presents a dialog 
box that gives you the choice of either ter­
minating the application or dropping into 
the debugger (with the source window 
aligned at the location of the offense). 

Visual C++ 4.0 is above all a 32-bit 
product: It can target Win32s , NT, and 
Windows 95 . A separate CD-ROM that 
comes in the box caITies a copy of Visual 
C++ l .52c, which supports 16-b it MS­
DOS , Windows 3. 1, and Windows for 
Workgroups 3. 1I. Microsoft promises a 
RISC version of C++ 4.0 on NT for Pow­
erPC, Mips, and Alpha platforms. A cross­
development edition is available for Pow­
erPC and 68K-based Macintosh systems. 

Symantec C++ 7.2 
Our recent review of Symantec C++ 7.2 
(see "Symantec C++ Differences," De­
cember '95 BYTE) apt ly pointed out that 
Symantec has always been the "o ther" 
C++ vendor behind Microsoft and Bor­
land-despite Symantec 's knack for pro­
ducing significant innovations in its com­
piler's integrated development and 
debugging environment (IDDE). 

Netbuild is one such innovation . It 's a 
distributed compilation env ironment that 
allows you to turn other machines on your 
network into compilation servers. It 's par­
ticularly useful in large projects or when 
you can run the build during off hours . 

Symantec C++'s IDDE preparses your 
application's source code when you first 
load the project with source file s. Thi s 
preparser can tell if sou rce code has 
changed, automatica lly repars ing in that 
event. Like make , it parses only those files 
that have changed. 

The preparsed results feed into the text­
handling components of the IDDE, which 

Im Symantec C++ 7.2 

Advantages: 
• Tightly integrated development 
environment with extensive drag-and-drop 
capabilities 
• Netbuild allows distributed compilation 

Disadvantages: 
• Full installation takes nearly 300 MB 
• Below-average performance of 
generated executables 

Borland's 5.0 
Borland C++ 5.0 was warming up on the launchpad as we 
labored on this roundup. Though Borland 4.53 ($499.95; 
(800) 233-2444) was available-and we used it in our 
benchmarking-we chose not to perform an official review 
of either. Instead, here's a preview of version 5.0, based on 
our hands-on experience with the beta. We 'll take a closer 
lookat 5.0 whenthe final release ships. 

The newBorland C++ 5.0 promises to move in the di­
rection of the more integrated development environments 
(such as Symantec and Microsoft) and away from the ap­
proach of separate executables orbiting the IDE. It wi ll also 

The upcoming version 5.0 of Borland C++move more components into the IDE and wi ll provide true 
will incorporate more executables into thebackground compilation. integrated development environment, making

Unlike Visual C++, the Borland C++ 5.0 compi ler will it more competitive with Microsoft and 
still let you target 16-bit platforms (Windows and DOS) from Symantec compilers. 
a single host. Borland chose this backward compatibility 
(rather than including a separate compiler, as does Microsoft) because of research showing that users 
are not jumping to 32-bit environments all at once . 

Borland's ObjectWindows Library (OWL) will leap from version 2.5 (the current version bundled with 
the 4.53 compiler) to version 5.0, bolstered with a variety of Windows 95-type controls. OWL will not, 
however, be the only application framework recognized by the 5.0 compiler. Borland C++ 5.0 will sup­
port the latest version of MFC and will include the Rogue Wave standard C++ library, which includes 
the standard template library. 

Borland C++ 5.0's IDE will also be outfitted with a scripting language. Borland describes Ob­
jectScripting as being very C++-like , which means that a C++ programmer will already have a leg up 
on the language rather than being forced to switch mental gears to deal with a BASIC clone. Borland 
promises that the language wi ll provide access to most of the IDE 's internals, beyond the capabilities 
of the scripting language found in Symantec C++. For example, you could create a script that auto­
matically locates all the source files in a particular directory, gathers them into a project, then builds 
the project. 

With its C++ 5.0, Borland will incorporate the database package as part of the compiler package. 
Compiler developers will thus have access to the Borland database engine, which is explained in the 
Technology Focus on page 110. 

makes possible a Smalltalk-like three-pane can produce executables and DLLs for 16­
browser and editor combination. The edit­ and 32-bit DOS , as well as for Windows 
ing capabi lities of thi s three-pane system 3. 1, Windows for Workgroups 3. 11 , Win­
are complete: When you seek a member dows 95, and Windows NT. Symantec 
fun ction within a class, a lower-level edit­ shares a spot with Microsoft as one of only 
ing window opens. If you make changes , two vendors in thi s roundup that also pro­
the proper source-code file gets updated. vide a Macintosh product (though Mi­

The prepars in g wo rks in the back­ crosoft's is a cross-development system, 
ground, but it can get annoy ing if you've while Symantec' s is native on the Mac). 
just started working with an MFC appli­
cation and you ' re running the software off Watcom CIC++ 10.5 
a CD. Depending on the speed of your sys­ Watcom's greatest strength is its cross­
tem, the preparser can take a while to read platform capabilities. From a single IDE, 
all the MFC lnclude files. (Yes, Symantec you can generate targets for DOS ( 16-bit 
provides support for MFC: Versions 2.53 and extended), all the Windows platforms, 
and 3.2 are bundled with the package.) OS/2 (16- and 32-bit), and NetWare. Its 

Symantec is also i1movative in providing suppo11 for host platforms is equally broad; 
a scripting language, Symantec BASIC, you can run the Watcom IDE from 16-bit 
that lets you automate many of the fea­ Windows, Windows NT and 95, and OS/2. 
tures of the IDDE (particularly the editor) ·Watcom CIC++ has been the base plat­
that are otherwise activated via menus and form for our BYTEmark benchmarks since 
tool bars. Also, just as the Microsoft Com­ their inception. 
ponent Gallery provides a "wrapping ser­ The Watcom box arrives with the usual 
vice" for automatically constructing a C++ entourage of support tool s: debugger, pro­
c lass interface to OCXes , Symantec's filer, heap walker, spy, and a post-mortem 
VBXExpress will automatically construct debugger called Dr. Watcom. There are 
a C++ wrapper class around a VEX. also image and dialog editors that can be 

Symantec ' s target coverage is nearly as launched on their own or shepherded by 
broad as Watcom's. From the IDDE, you the resource editor. Watcom's philosophy 
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is distinct from Microsoft 's and Syman­
tec's . Where the latter companies have 
moved to pull the main development com­
ponents (editor, debugger, compiler) under 
a single, umbrell a-like IDE, Watcom' s 
components are separate executables that 
the IDE launches as required. 

Prior to version 10.5 , Watcom CIC++ 
lacked a visual application builder; it now 
has Blue Sky 's Visual Programmer. Not 
as robust as, say, Visual Basic, Visual Pro ­
grammer nonetheless prov ides a graphi­
cal mechani sm for populating your appli­
cation with resource-type objects-buttons, 
bit maps, menus, etc.- all the while con­
structing source code (built atop MFC, 
which ships wi th the compiler) as you 
spec ify the components' functi ons. We 
particularly like the menu and di alog-box 
capture feature, which is a kind of reusabil­

1im Watcom CIC++ 10.5 

Advantages: 
• Supports a variety of host and target 

platforms 


• High-quality compiler output 

Disadvantages: 
• Comes with few wizards or expert tools 

• Browser and some other tools are not 
t ightly integrated with development 
environment 

ity tool. Acti vate dialog box captu re, then 
launch another application: Whenever you 
move the poin ter over a di alog box, the 
cursor turns into a stylized hand with point­
ing fi nger. Double-click, and a copy of the 
di alog box moves into the Vi sual Pro­
grammer' s di alog-box editor, ready fo r in ­
clusion in your applicati on. 

Watcom gets high marks fo r its multi ­
pl atfo rm support. And th e qu ality of 
fl oating-point math produced by the com­
piler is a cut above average. 

High CIC++ 3.31 ....... $795 
($995 with Phar Lap TNT DOS 
Extender) 
Met aWare 
Santa Cruz, CA 
(408) 429-6382 
fax: (408) 429-9273 
techsales@met aware.com 
Circle 1133 on Inquiry Card. 

Microsoft Visual C++ 4.0 .. $499 
Microsoft Corp. 
Redmond , WA 
(800) 426-9400 
(206) 882-8080 
fax: (206) 936-7329 
http: //www.microsoft.com 
Circle 1134 on Inquiry Card. 

What to Test?-and How? <ii worse Microsoft Is Fastest Overall setter ll>­
Actual compilation comprises a 
smalier pa11 of building an ap-

Visual C++ 4.0plication today, and one that's 

increas ingly diffi cult to time. 

New tec hnologies such as Symantec C++ 7.2 


Symantec's Netbuild make com­

pari sons even more difficul t. 


Watcom C/C++ 10.5Consequently, we chose to 
foc us our benchmark testing on 
the quality of code that each MetaWare High CIC++ 3.31 

compiler produced. We select­
ed two programs: our ow n 

Borland C++ 4.53
BYTEmark and the public-do­
main version 7 of the J pro -
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gramming language. BYTE­
• BYTEmark In t 0 BYTEmark FPmark is a collection of I0 tests 

that exercises the CPU, FPU, C++ compilers perfonn differently depending on the code model. 
cache, and system memory; J Microsoft Visual C++ 4.0 is fastest in the algorithm-based Native­

Mode BYTEmark tests. Bor1and C++ 4.53 is tops in compiling twois a complete interpreter that is 
scripts written in the public-domain J language, a code flow that is lessthe las t public-domain release localized. Indexes are based on the perfonnance of a 90-MHz Dell XPS 

of the J language's source code P90 Pentium system (which scores a 1.0 in all the tests). 

prior to J' s becoming a com­

mercial package. (For detail s, 

see "The Joy of J" by Dick Pountain in 

the September '95 BYTE.) 


We shipped BYTEmark source code to 
each vendor and asked them to determine 
the best optimization settings fo r the pro­
gram. We compiled the test according to 
their rec ipes and ran the res ulting exe­
cutable on an Intergraph system running 
Windows NT 3.5 l with dual 150-MH z 
Pentium Pro processors. (No benchmark 
we tested was multi threaded, so the addi­
ti onal processor had no effect.) 

The results of the tests appear in the 
graphs above. The BYTEmark index fig ­
ures are automati ca lly calcul ated by the 
program. For the J test, we entered a short 
linear programming script (short by J stan ­
dards, that is) that perfo rms the simplex 
algorithm. We also entered a script to cal­
culate the determinant of matrix and tmned 
it loose on an 8x8 matri x. (Note that al­
though we did not formally review Bor­
land 's product for thi s article, we include 

Symantec C++ 7.2 .. . . . . $399 
Symantec Corp . 
Cupertino , CA 
(800) 441-7234 
(503) 465-8470 
fax: (503) 334-7400 
http: //www.symantec .com 
Circle 1135 on Inquiry Card. 

Watcom CIC++ 10.5 . . . .. $350 
Powersoft 
Waterloo, Ontario, Canada 
(519) 74 7-4971 
fax: (519) 886-3700 
http: //www.watcom.com 
Circle 1136 on Inquiry Card. 

the results from their ver­
sion 4 .53 compil er fo r 
compari son purposes.) 

If we were to base our 
conclusions on BYTEmark 
res ults alone, then Mi­
crosoft is the clear winner, 
with Watcom close behind. 
The J benchmark, however, 
provides a different per­
specti ve. Iro ni ca lly , Bor­
land fared better than the 
rest. The difference in per­
fo rmance of the two tests 
is likely due to the differ­

ent code models they present. Tests with­
in the BYTEmark tend to be small rou­
tines executed repeatedl y; execution fl ow 
in the J interpreter will be less locali zed. 

If-Else Statement 
Deciding which C++ environment to buy 
depends largely on your target. If you' re 
going for platform coverage within the In ­
te I fa mil y, we reco mmend Watco m. 
Though its integer performance has slipped 
compared to other compilers, it continues 
to do well wi th fl oating-point code. The 
new Visual Programmer makes Windows 
development wi th the Watcom package a 
less strenuous chall enge. Close behind 
Watcom is Symantec, which covers near­
ly as many target pl atfo rms, provides a 
well-thought-out development system, and 
is designed by a crew of engineers who 
continue to amaze us with their imagina­
tive extensions to the IDE. 

For people who know they' re going to 
be working on 32-bit Windows platforms, 
Microsoft's Visual C++ is our top recom­
mendati on. Jts overall performance (com­
bining all benchmark scores) takes fi rs t 
place. Plus, the Component Gallery-al­
ready a useful mechani sm for rapidly in­
corporating OCXes in to a C++ applica­
tion- wi 11 evo lve into a more robu st 
object-management system. • 

Rick Crehan (rick_g@bix.com), a BYTE se­
nior techn ical editor, developed the BYTE 
bencluna rk suite and writes the monthly 
CodeTa/k column. He has an M.S. in math­
ematics/computer science. 
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CD-ROM Changers: The Inside Story 

Upgrade to one of these internal quad-speed CD-ROM drives from Alps 

or NEC and put four discs on-line instead of one 

CHRIS O'MALLEY 

A nyone with even a small hand­
ful of favorite CD-ROMs can 
easily see the value of a CD­

ROM player that holds several di scs a t 
once. That goes double if you depend on a 
CD-ROM-based reference work or phone 
directory. But until recentl y , CD-ROM 
changers were available on ly as bulky , ex­
ternal, and often pricey "jukeboxes." 

New in ternal changers from NEC and 
Alps put four di scs at your di sposa l. The 
NEC MultiSpin 4x4 CD-ROM Changer 
and the Alps 4X Internal CD-ROM Chang­
er are both quad-speed CD-ROM players 
that hold four di scs yet fit into a standard 
half-height drive bay. They come w ith 
Windows software and handle regul ar CD­
ROMs as well as audio CD, Enhanced CD 
(or CD+), Photo CD, CD Interacti ve (CD­
1), and Video CD di scs. Most important, 
neither wi ll break the bank: The Alps 4X 
li sts for $410 and is li ke ly to be substan­
tially di scounted , w hil e NEC g ives th e 
MultiSpin 4x4 an estimated street price of 
just $279. 

Nakamichi makes th e MultiSpin 4x4 
drive for NEC and is also supplying it to a 
number of major PC companies to include 
in their systems. By the time you read this, 
Nakamichi will be selling its own version , 
called the MJ-4.4, in a retail package for 
the same $279 estimated street price. 

Not to be outdone, Panasonic just in­
troduced-too late for this review-a half­
height internal CD-ROM drive that holds 
five disks. The $399 Bi g 5 qu ad- speed 
drive has a multitray mechani sm that you 
load with bare discs. Panasonic claims a 
di sc-switching time of less than 5 seconds. 

Two Loading Approaches 
Both the A lps and NEC drives rev iewed 
here come with the same short, L-shaped 
Enhanced IDE (EIDE) in­

Featureterface card made by Future 
Domain , as well as an IDE Price 

on the front plate. You can in­
sta ll e ither dri ve hori zonta ll y 
or vertically. 

For all the s imilarities be­
tween the two d ri ves, they ap­
proach di sc storing and swap­
ping quite differentl y (see the 
T ec hn o logy Focus box o n 
page 11 4) . Like many car au­
dio players. the Alps 4X uses 
a magaz ine mec han ism (de­
ri ved from th e mechan is m 
used in the car ste reos made 
by Alps' Alpine di vision). The 
NEC Mu lti Spin , on the oth­
e r ha nd , uses a direct-feed 
mec hani s m in w hi c h there 

Both the Alps 4X (bottom) and the NEC MultiSpin pack four discs into a 
are no trays, caddies, or mag­ half-height SY.-inch form factor. The Alps unit uses a cartridge (shown) , 
azines. Thi s mec hani sm has while the NEC drive feeds in bare discs. Other similarities are quad speed 

(600 KBps) and an EIDE interface (adapter card included) . also been proven in audi o CD 
players from Nakamichi and 
in an extern al seven-di sc changer. 

You can co nfi gure each dri ve to han­
dle its multiple di scs in either of two ways: 
as a s ingle drive letter, where you select 
which di sc is ac ti ve, or with multiple drive 
letters (e.g ., D, E, F, and G). The sing le­
dri ve mode makes it easier to run mul ticli sc 
games and other titl es th at you mu st in­
sta ll and run from one dri ve letter. With 
the Alps 4X, you select the ac ti ve di sc by 
press ing a button on the drive. With the 
NEC MultiSpin, you do it th rough the pro­
vided Windows utility program. 

Treating a multicli sc drive as fo ur sepa­
rate dri ves, on the other hand , means you 
can launch progra ms without selecting a 
s lot. But it a lso means that the programs 
must be in the same dri ve- le tter s lo t in 
which you in sta lled them and that multi­
di sc programs designed to work with only 
one dri ve letter (as many are) must a ll use 
the same s lo t-forc in g you back into a 
manual di sc swa p. Also, audi o C Ds can 
be played onl y in the first slot in this mode. 

Alps 4x Internal CD-ROM Changer NEC Mulb"Spin 4x4 CD-ROM Changer Windows 3. 1 or Windows 
95. There are also DIP switch­

$410 $279 (estimated street price) 

Either way, these two drives fun ction 
best as a convenient place to store and play 
s ing le-di sc titl es . That g ives the less-ex­
pensive NEC MultiSpin th e ad vantage, 
because you ca n eas il y insert or remove 
o ne di sc at a time . U nl ess Microsoft en­
dows Windows with the ability to fluidl y 
direct CD-ROM changers, the best hope 
fo r s implifying multidi sc games is the re­
centl y announced dig ital videod isc stan­
dard , which promises eno ugh capac ity to 
e liminate th e need fo r multipl e di scs in 
most cases . 

MultiSpin Eats Naked Discs 
As it has clone with its other products, NEC 
takes ex traordinary steps to make the in­
stall ati on process painless with a "getting 
started " poster and , if you prefe r visual 
instructi ons, a videotape. Sti ll , in sta llation 
isn' t a no-brainer. The procedure vari es, 
depending on whether you already have 
an available secondary fDE connector (and 
the refore don ' t need the interface card) 

and whether you' re running 

ribbon cable to connect them Data transfer rate IKBps) 600 600 es involved. The NEC man-
and audio cables (for linking Average access time (ms) 210 250 ual outlines the steps, but it 
the CD-ROM drive with a Buffer size (KB) 128 128 does a re lat ive ly poor job of 

Interface EIDE EIDEsound board) . Both drives putting the if/the n choices 
Disc loading Four-slot magazine Single-feed

also have a headphone jack into perspecti ve. 
IDE burst transfer PIO mode 3 (11.1 MBpsJ PIO mode 3 111.1 MBps)

and a volume-control wheel NEC's setup software in-
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Changing of the Discs 

How do you fit a CD-ROM reader and four discs into a half· The disc then either continues to play or moves backward 


height drive? Alps' 4X uses a four-tray magazine. Once you to the "stocker," which is a slotted disc-storage area. The 


insert the magazine into the drive, the disc-picking/reading elevator-like stocker uses threaded gears to go up and down 


mechanism rises or lowers to the level of the disc you want so that the proper disc can play without being fully ejected 


to play. An arm hooks the appropriate disc tray and pulls it from its storage spot. Again, overlapping play and storage 


partially out of the magazine stack. Each tray has a large areas save space. 


opening on the bottom, providing room for the spindle to Despite their differences, the timings for these two mech· 


clamp it, for the motor to spin it, and for the pickup to read anisms are similar. Both drives take about 8 seconds to go 


it. The overlapping storage and play areas enable the mech· from reading one disc to reading another. 


anism to fit within a standard half-height drive. 

The NEC MultiSpin 4x4, designed by Nakamichi, tackles 


the task by eliminating disc caddies, trays, and magazines. 

The insertion of a bare disc trips an optical sensor that acti· 

vates a drive belt. The rubber belt contacts the disc at its 

outermost rim (to avoid damaging data areas) and pulls it 

into the drive. 


The disc stops first at the play position, and the drive's 

motor, turntable, spindle, and pickup head all rise to clamp, 

spin, and read the disc. The disc's table of contents is 

stored in static RAM (SRAMJ, so the drive knows what's 

loaded without having to reread each disc every time you 

power up. 


stall s the device drivers and a utili ty pro­ The buttons and the loading slot have a single letter by configuring the Alps de­
gram that lets you control the drive. The special seals to prevent dust from being vice driver with a so ftw are switch in the 
ability to treat the MultiSpin as a single sucked into your PC's fan. We had no trou­ CONFIG.SYS fil e. You can then use the 
d1i ve broken into subdri ves (e.g., D: l , D:2, bles in inserting and ejecting more than stop/change button on the d1ive's front panel 
D :3, and D :4, so you can see what's in 100 discs. However, there's a way to man­ to cyc le through the d iscs and make one 
each slot) currently works only under Win­ ually rotate the gears to eject a di sc should ac tive. This works under Windows 3.1 or 
dows 3.x. Windows 95 suppo1t is promised one become jammed, although it requi res Windows 95. The pros and cons of these 
for the firs t quarter of thi s year. Current partially removing the dri ve. arrangements are bas icall y the same as 
users will be able to get the Windows 95 with the MultiSpin . 
dri ver via NEC's World Wide Web site Alps Reads Magazines As befi ts its Alpine heritage, the con­
(http ://www.nec.com) or fulfillment cen­ Like many other audio and CD-ROM prod­ trols on the Alps 4X drive's bezel fo llow 
ter ((800) 820-1 230). ucts, the Alps 4X uses a magazine . De­ the model of a CD audio player, with re­

The MultiSpin drive is a pleasure to use. pending on how you like to work (or play), verse, play/pause, forward , stop/change, 
Loading the di scs is as easy as pressing that makes it a little more or less convenient and eject buttons. LEDs on the right show 
one of the four numbered bu ttons on the than using the MultiSpin. The downside is which di sc you have selected, and a busy 
front bezel, which opens the dri ve door, that you must fit di scs into trays that slide LED shows activity. Alps ' MultiPlayer 
and inserting a naked disc (labe l side up) into the magazine and then load the maga­ Windows program closely resembles the 
about halfway into the opening. The dri ve zine into the dri ve-a fa irly tedious proce­ contro ls on a car stereo player, giving you 
draws the disc inside automaticall y, as a dure. The advantage is that you can buy ex­ full contro l of the changer. 
cassette-tape player does, closing the door tra magazines (for about $20 apiece) and For software that you tend to operate 
as it does so. You can tell which slots are keep separate four-disc sets ready to quickly by set or category, such as CD-ROM tele­
occupied by the small li ghts next to each pop into your dri ve. The MultiSpin comes phone d irectories or a group of fa vorite 
slot number. You eject the di scs by press­ with one magazine. audio CDs, the magazine approach makes 
ing the same slot buttons or by using the There's no poster or video bundled with a lot of sense. But if you frequently change 
eject button in the utility software. the Alps 4X, but the install ation process single di scs, the direct-load approach of 

is similar to that of the NEC MultiSpin is much more conve­
the MultiSpin. By nient. And, at less than $300, it 's a con­

Changer ............ .$410 Changer ... $279 (est . st reet price) default , the Alps venience you can afford. • 
Alps Electric (USA), Inc. NEC Technologies, Inc. 

Alps 4X Internal CD-ROM MultlSpln 4x4 CD-ROM 

setup software han­
San Jose, CA Boxborough, MA dles the fo ur slots Chris O'Ma lley (Boynton Beach, FL) is a (800) 825-2577 (800) 632-4630 
(408) 432-6000 (508) 264-8000 as separa te drive f reelance writer who covers computers and 
fax: (408) 432-8337 fax: (800) 366-04 76 letters. However, sofnvare. He can be contacted on the Inter­
http://www.alpsusa.com http://www.nec.com you can choose to net at 4312323@mcimail.com or on BIX c/o Circle 1128 on Inquiry Card. Circle 1129 on Inquiry Card. 

ass ign them all to "editors. " 
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Windows-Built for Unix Power 

PowerBuilder7 the leading client/server programming environment 

for Windows 7 moves to Unix so your apps can 7 too 

TOM YAGER 

P owerBui lder, the database front­
end programming system from 
Sybase's PowerSoft divi sion , 

has earned a place as a leading choice 
among corporate developers. Running un­
der Windows, and more recently the Mac­
intosh, PowerBuilder simplifies the task 
of creating robust applications that browse, 
update, administer, and report on data in re­
mote databases . 

Now PowerSoft has given PowerBuilder 
a Unix personality. The latest major re­
lease, called PowerBuilder for Unix, runs 
on Sun (and cloned) Spare workstations 
under Solaris 2.4 and OSF/Motif. It 's a 
full port of PowerBuilder 4.0 and does vir­
tually everything its small-iron counter­
parts will do. 

Perhaps the greatest appeal of Power­
Builder for Unix is that it runs (as the doc­
umentation says) "mostly unmodified" ap­
plications developed with PowerBuilder 
for Windows or Macintosh . It' s a graphi­
cal database cl ient tool that maintains 
source-level compatibility across those 
three platforms. 

Starting Out, We Hit a Bump 
We tested PowerBuilder on a Sun Sparc­
Station 10 with 64 MB of RAM. Power­
Builder does not include its own database 
server, but it does support Oracle 7, both 
Sybase and Microsoft SQL Servers, and 
Sybase System IO. We used System 10. 

PowerBuilder for Unix is a native 
Sparc/Solaris application, but its Windows 
roots are obvious. PowerSoft deserves 
credit for not fo llowing the trend of for­
saking printed documentation in favor of 
hypertext, but the bulk of this package's 
manuals depicts the Windows version of 
PowerBuilder. Only a few thin guides, an 
installation guide among them , speak 
specifically to the Unix release. 

The first problem we encountered was 
getting the server configured. Sybase Sys­
tem 10 is virtually self-installing, but the 
PowerBuilder documentation fail s to state 
clearly that you need a piece of optional 
software-Sybase's Open Client/Open 
Server. This is a set of libraries and head­
er files that allows C and FORTRAN pro­
grammers to build Sybase database access 

Powerl!ul Ider - abnc_ord 
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A central feature of PowerBuilder, regardless of platfonn, is the DataWindow, which abstracts 
server-based SQL functions to make them available on client machines. 

into their applications. PowerSoft should 
have bundled the libraries with its prod­
ucts. We wasted considerable time trying 
to identify the miss ing piece. And while 
Sybase System 10 automates most of its 
initialization process, PowerBuilder' s start­
up requires considerably more manual la­
bor; you have to hack user profiles and set 
environment variables. 

Once PowerBuilder is install ed, your 
first task is to connect to a database serv­
er. We ran the server on the same machine 
as PowerBuilder-still a fair test because 
PowerBui lder uses TCP/IP to communi­
cate with the server even if the server is 
on the same box. 

Each application gets its own database 
profile . While you cannot create databas­
es in PowerBuilder, you can perform most 
other functions (inc luding defining new 
tables) from within it. 

PowerSoft provides an excellent Un ix­
specific tutorial that walks you through 
creating an application from scratch. As 
you begin to work with the tutorial , you 
will gain appreciation for the role Bristol 
Technology ' s Wind/U plays (see the Tech­
nology Focus box on page 11 6). Even fair­
ly advanced interface elements, like float­
ing toolbars, have successfully made the 
transition from Windows to Unix. To its 
credit, Bristol didn ' t try to recreate Win­
dows under Unix; every basic inte1face el­
ement is nati ve OSF/Motif. But Windows 
users will still feel at home because both 

layout and fee l, right down to tabbed con­
trols and common dialog boxes like File 
Open, are decidedly Windows-like. Such 
fidelity to Windows makes it easier for 
Windows PowerBuilder developers to tar­
get and test their applications for Uni x. 

Paint Your Application 
PowerBuilder's environment consists of 
a set of painters. With the application 
painter, you pull together the application ' s 
elements and preferences. With the data­
base painter, you manage tab le layouts, 
validation rules, and other related elements. 
With the DataWindow painter (see the 
screen above), you design the user inter­
face. There are also painters for menus, 
reports , and all the other e lements that 
form a PowerBuilder application. 

PowerBuilder maintains a hidden table 
called a repository that holds data-entry 
validation rules and initial values, among 
other things. By making these and other 
elements part of a database and not part 
of the application, PowerBuilder lets you 
reuse rules and other elements across ta­
bles. PowerBuilder makes objects of the 
application elements you create. You can 
transfer these objects from one applica­
tion to another and create objects that in­
herit elements from other objects. 

Anyone who thinks PowerBuilder is too 
expensive need only spend a few minutes 
with it. The software is loaded with the 
kind of grace notes and thoughtful turns 
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Wind/U Opens Windows to Unix 

Porting a Windows application to Unix is never fun. Core code is usually easy to 

port because commercial Windows C++ compilers have Unix-compatible functions 

in their standard libraries. What takes time is translating user-interface code from 

Windows to Motif, a process made more challenging the more you use low-level 

calls to the Windows API. 

Facing this challenge when it developed PowerBuilder for Unix, PowerSoft turned 

to Bristol Technology's Wind/U, a suite of tools that makes Windows-to-Unix porting 

laughably easy. Put simply, Wind/U delivers the functions of the Windows API to 

Unix developers. 

With Wind/U, virtually everything you create in the Windows development en­

vironment of your choice simply "walks" over to Unix and runs after a recompile. 

Wind/U's not an emulator; all its functions are native Unix and native OSF/Motif. Its 

Motif approximations of standard Windows elements like common dialog boxes are 

perfect. They're recognizably Motif in their appearance, but the layout is Windows. 

HyperHelp, another Bristol module included in PowerBuilder for Unix, compiles 

Standard Generalized Markup Language (SGML) or Rich Text Format (RTF) definition 

files into Windows-style .HLP files. This lets you maintain one set of on-line docu­

mentation for a multitargeted app and also take advantage of HyperHelp's hypertext 

viewer, which is better than any Unix help system we've seen. 

Bristol's XPrinter module simplifies the task of getting data from an application to 

a printer. Unix developers well know how hard it 

can be to "talk" to a printer. XPrinter provides the 
W1n32-based development environment Applicatlon hooks that create a very elegant Windows-like con­

nection between your application and your printer. 

Of the 1.5 million lines of C/C++ code in Power­
W1nd/U hbrary System API 

Operating 
system 

Unix/Mohl 
Builder, PowerSoft says it had to modify only 3 to. - -- ­
6 percent for the Windows-to-Unix port-an 

astonishingly low number. The upshot is that one 

••••• Hardware 

PowerBuilder recompiles Windows apps in Unix and 
links them to Bristol Technology's Wind/U library to person can handle the porting work for an applica­
generate native Motif code. This maintains identical tion that may have taken a building-full of engi­
functionality between Windows and Motif versions. neers to create. 

that most software des igners leave out. 
The validation-rules dialog box, for ex ­
amp le, has a button that inserts the cur­
rent co lumn 's variable name into the rule 
you're writing. The display-format dialog 
box not on ly lets you define a fo rmat for a 
column, it even tests your format within 
the dialog box itself. You just enter a val­
ue and click a button to see it displayed 
as you requested. We expected to have to 
pull up a database view to see if our format 
definition worked. 

Windows-Centric Not a Bad Thing 
Motif purists might chafe a little at the ex­
tent to which Microsoft Windows para-

PowerBuilder for Unix 1.0 .....$3295 
PowerSoft Corp. 
Concord, MA 
(508) 287-1500 
http://www.powersoft.com 
Circle 1105 on Inquiry Card. 

digms are applied to PowerBuilder for 
Unix. The Windows version of Power­
Builder is notable for, among other things, 
allowing developers access to low-level 
elements like the att ributes for window 
styles. But when you pull up the dialog 
box for altering a custom window 's sty le, 
you'll see a set of checkboxes detailing 
Windows-type attributes, not Motif-type 
att1ibutes. Users running your application 
won ' t be abl e to tell because the look is 
sti ll native Motif. 

This Windows-centric approach is en­
tirely appropriate. By choosing Windows 
as its base, PowerSoft made it possible to 
create gorgeous Motif database apps that 
pmt effortlessly to Windows, and vice ver­
sa. Were you restricted to Motif's capa­
bilities, the Windows version of the port­
ed application wou ld suffer. For that 
matter, so would the Motif version. 

If you're expecting PowerBuilder to 
shield you from having to lea rn SQL, 

you' ll be disappointed. It doesn't reduce 
eve1ything to drag-and-drop. If you ' re fa­
miliar with Windows tools, you might find 
PowerBuilder's approach similar to Visu­
al Basie's. The interface helps you manage 
data elements, paint the interface, and per­
form basic procedures like field valida­
tion. But for virtually everything else, 
you' II need a strong foundation in both 
SQL and PowerBuilder's scripting lan­
guage, PowerScript, a structured language 
that reads somewhat like BASIC. As with 
other operations in PowerBuilder, you ' re 
never flying blind when you ' re writing 
scripts. The package provides a debugger, 
and within the editor are powerful 
browsers. Database structures, interface 
objects, and other application elements are 
a few clicks away. 

Delivery Time 
Perhaps the best thing about PowerBuilder 
is what you get when you're finished build­
ing: a stand-alone executable program. PC 
snobs will bristle at being forced to keep 
the .EXE extension PowerBuilder requires, 
but that doesn't diminish the joyful sim­
plicity of entering a single command to 
launch your program. 

Virtually everything you c reate in 
PowerBuilder for Unix will move, un­
changed, to PowerBuilder running in a 
Windows or Macintosh environment. Load 
your application into PowerBuilder for 
Windows and select the Generate EXE op­
tion to produce a native Windows program 
that acts just like its Motif counterpart. 
But if you tie C code into your program 
or call out to external Unix commands , 
you' II have more trouble porting: The ex­
ecutable files PowerBuilder creates are not 
directly portable. 

. It's disappointing that PowerSoft didn't 
a lso target Solaris x86. SunSoft touts 
source- level compatibility between its 
Spare and x86 releases. If that' s true, then 
PowerSoft could have targeted Solaris x86 
with naught but a recompile. But things 
are rarely simple; at the very least it would 
have meant support and documentation 
requirements . PowerSoft does plan to tar­
get HP!UX and AIX but won ' t say when. 

If you ' re delivering a critical client/serv­
er database application, you ' d do well to 
consider PowerBuilder. We can't think of 
another tool that blends seamless cross­
platform compatibility, high-level conve­
niences, and low-level access.• 

Tom Yager is a writer and former BYTE ed­
itor who operates a research lab in Texas. 
You can reach him at tyager@maxx.net. 
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ONLY OPEHUI™ AHO OPEHWEB™TAKE 

YOUR APPLICATIONS BEYOND THE ENTERPRISE 


Now with a single development effort you Develop server applications us ing your exist­

can create distributed applications fo r deploy­ ing tools and languages, including C, C++ and 

ment on both yo ur private network and the COBOL, and use OpenUl's extensive visual 

Internet. And your Internet applications developmem enviro nment for rhe diem. And 

aren't limited by HTML or HTTP With you can move ro Sun's Java language for diem 

OpenUI and OpenWEB, your application or server whenever you're ready, with full sup-

clients are as easy to use as a Web page, but port in OpenUI. 

have all the power, performance, Exte~nal (~ With OpenUI's unique combination 

and flexibiliry of a full-function GUI Chen ti - · 1%' of platform-independent mobile GUI 

client. binaries, PowerGRlD"' geom­
~51i1£ ,..lrl .....With the Open WEB 

OpenUI 
Security -

Server 

The Internet etry managemem, powerful OpenWEB application clients can be launched from a Web 

Launcher and your Web message-based architecmre page as easily as any HTML screen, but con include oil the 
GUI functionality of on installed application, includingServer and new security feamres,favori te Web browser you client-side data validation and business graphics. 

can launch an OpenUI now you really can use rhe 

client from any Web page, Internet to rake applications
Firewall 800 441-4330 

just likean HTML link. to the world beyond your info@osa.com 
OpenWEB even provides Internal emerpnse. http: //www.osa.com I 
automaric caching and Client To learn more abo ut 

~ OpenUI and OpenWEB, visit 

inating the major deployment issue of large our Web sire for derai led information and 

diem/server applications. demonstrations. Or call for a free whire paper. 

version management, elim­

Open·Ur 

'''"' 

Open Software Associates, Inc. 20 Trafalgar Square Nashua, NH 03063 USA: Phone 603 886-4330 Fox 603 598-6877 
Europe: Phone +49 711 90619-0 Fox +49 711 90619-19 Asia/Pacific: Phone +6139871 -1666 Fax +6139871-1711 

OpenUI, OpenWfB, P11we1GRID and •eeyond !he [nterprise· ore trademarks of Open Software Amciales. Other producl names are 11odemorks of thei1respect ive ownm. 

Circle 125 on Inquiry Card. 

http:www.osa.com
mailto:info@osa.com


No 

BackOffice 
is coniplete 

without the right 

Service 10, 
FAX, 

Modem Sharing, 
RAS. 

LANSource™ 
1-800-677-2727, 1-416-535-3555, Fax 1-416-535-6225, sales@lansource.com W.r:dows95 

Copyright (cl 1995. LANSourcc Tcchnoloi; ic~ Inc. All rights rc~rvcd . FAXpon. WIN port. RA Sport ancl LANSuurcc arc 1rndcmarks of LAN Source Technologies Inc. Oihcr product name ~ llfC trndcmarh of !hei r rc~pcc1i1· c comp3nic~. Dnclopcr 1c,tcd on\~· . No1·cl1 make' no warr.in lcc~ with 1c, 1 1e~l m this 
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Smart Forms for the Enterprise 

Your company' s forms should be more than an aftertho u ght. 


Four programs c an turn forms into a medium for groupware. 


MARK HETTLER 

I n theory , rep lacing paper with elec­
trons can improve an organization's 
efficiency. This is most true for forms , 

which make up a huge part of most com­
panies ' paper volume, carry mission-crit­
ical data, and contain a structure that lends 
itself to computerization. Today's leading 
forms programs are up to the challenge, 
providing windows onto corporate data­
bases while using E-mail to inte lligently 
route data around the enterprise. 

In thi s roundup, NSTL evaluates four 
e lec tronic-forms management packages 
for Windows: Delrina FormFlow l . l, No­
vell's Informs 4.1 , JetFo1m's JetF011114.1 , 
and Microsoft Electronic Forms Designer 
1.0. (Lotus was upgrading Lotus Forms 
during our testing and didn' t participate.) 

To be included in the testing, a program 
must be able to act as a database front end, 
complete with field- level database lookups 
and validation. It must provide such de­
sign features as draw ing too ls, listboxes, 
radio buttons, and check boxes as wel l as 
standard text-entry fie lds and labels. And 
it must support routing over standard E-mail 
systems. 

Delrina FormFlow and InForms are the 
best of the field . Although both are ex­
tremely versati le and easy to use, Delrina 
FormFlow comes out slightly ahead of In­
forms , primarily due to its slightly faster 
performance and Informs' re liance on 
Novell ' s Group Wise for E-mail functions. 

Form Functions 
Forms programs do four things: des ign, 
filling , database access, and 
E-mail-enabled functions (e.g., 
routing, work flow , and track­
ing) . Design features inc lude 
the controls we ' ve come to ex­
pect in graphical packages (e.g. , 
color selection, grids, rulers, 
and the ability to import logos). 
Filling, database access, and 
E-mail features tend to vary 
more across products. 

Filler modules help you work 
with previously created forms. 
The programs vary widely in 
the number of database access 

and disp lay options th ey 
provide for their fillers. In 
all the products except Mi­
crosoft ' s, anyone who has 
the filler software can use 
the form. In Mi crosoft 's 
program, you must ed it Mi­
crosoft Mai l configuration 
fi les to provide other users 
with access to the form. 

Forms programs also provide access to 
databases for data entry and retrieval. You 
can use the forms to retrieve data, distrib­
ute it, collect it, and update the database 
(see the Technology Focus on page 120). 

The programs let you address and send 
a form by E-mai l wh ile viewing the form; 
recipients use the same form to view the 
assoc iated data. Thus , you can electroni­
cally mail blank or partially fi lled forms to 
recipients, who fill them out on-line. To 
do thi s, a forms program must provide 

more than a window to the database . It 
must store the data as part of the form or in 
a temporary database attached to the form. 

While all the tested products produce 
forms that can browse through large data 
sets, each incorporates a single record (the 
one it is reading when it is sent) for trans­
mission to recipients. Alternatively, if ail 
the recipients and the database share the 
same network, you can send a form with 
links to the original database rather than 
embedding a single record. continued 

OVERVIEW 
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Microsoft Electronic Forms Designer 
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E-mail offers more than just data shar­
ing.Work-flow mechanisms in these pro­
grams provide a level of control over doc­ Scanning Forms with Caere 
um e nt fl ow th a t is inco nce ivable w ith 
paper form s. Je tForm and Delrina Form­
Flow have sophi sti cated work-flow op­
tions built into their design and fill er mod­
ules. Informs does, too, but the fea tures 
are available only if you' re using Group­
Wise. Mi crosoft E lectroni c Form s De ­
signer doesn' t have built-in work-flow fea­
tures, and programming them in Vi sual 
Bas ic can be diffi cult. 

Finall y, one of the most powerful ben­
efits of e lectroni c fo rms is the ability to 
track the progress of a form th rough the 
routing process. Only Microsoft Electronic 
Forms Designer lacks thi s ability. 

Delrina FormFlow 
An ideal balance of power and ease of use, 
Delrina Form Flow combines an intuiti ve 
interface w ith a powerful scripting lan­
guage, which lets you create distributable 
fo rms-based applicati ons. It is the second­
fas tes t program ( behind Je tForm), but it 
is the program w ith the broadest range o f 
usefu 1 features. 

Delrina Form Flow ' s des ign interface 
makes excellent use of tool bars and di alog 
boxes. Routing is easy to set up, and track­
ing is independent of the mail system. Data 
re trieval is easy , but updating data after 
receiving a fo rm involves unpacking the 

Forms and Data: An Uneasy Marriage 

Dedicated forms programs maintain strong links to data­ form. Informs handles the current record similarly but 

bases. The relationship poses numerous problems in data stores it in a proprietary format. Informs also lets you 

Packa~ng Data with Forms 
E-mail recipient 

11 
data.base 

LinKS to 

Small Large 
databases databases 

A fi fth product that might have met the criteria fo r 
thi s roundup is OmniForm 2.0 from Caere, a leader 
in OCR. BYTE was unable to examine OmniForm 
soon enough to qualify it for fo rmal testing. 

Unlike the other packages, OmniForm combines 
fo rms management with Caere's OCR expertise. 
Though it comes with forms-design tools, OmniForm 
also lets you scan in your existing paper forms and 
use them as the basis for new electronic forms. It at­
tempts to recognize fo rm objects, such as tables and 
fi ll-in fie lds. You can correct misrecognized charac­
ters and reuse unconverted bit-map objects from the 
ori ginal using point-and-click commands. 

Wh ile the other products allow direct access to a 
variety of database fo rmats, OnmiForm uses its own 
fo rmat and exchanges data only via Open Database 
Connectivi ty (ODBC). You can' t, fo r example, use a fo rm to find a record in a 
dBase or SQL Server database or to add data to such a database. You can use OLE 
automation scri pts to program these functions, however. It does allow browsing, 
adding, and deleting of indi vidual records. 

We got some inconsistently reproduced fonts and corrupted logos when we used 
OmniForm 1.0, a result typical of all OCR programs. Caere says that OmniForm 
2.0, which came out last December, has an improved recognition engine. The new 
version is compatible with both Windows 95 and Windows NT Workstation 3.51 . 
New connectivity with Microsoft Exchange provides additional E-mail capabilities 
such as routing. Also new are OLE 2 client, server, and automation features. 

If you have many paper fo rms to convert to electronic fo rmat, OmniForm will do 
the job fas ter than the other packages. It is probably best used as a complement to 
Delrina FormFlow or Informs. 

Caere's OmnlFonn emphasizes fonns 
scanning more than database access 
and fonns routing. Shown here is a bit 
map of a scanned fonn being modified 
in OmniFonn's design module. 

integrity, database access, and dis· send the file without the form, which saves overhead when 

play, especially when the forms and the sender and recipient have the same form. 

data are routed across networks. Sometimes, however, the sender will want recipients to 

Delrina FormFlow and Informs use the form to browse through all the records in the un­

link each form to an underlying data derlying database. Sending the entire database through the 

source, which users of the form can mail is generally not feasible for large databases, but it can 

search, retrieve, and modify. Mi· be useful for small ones. Delrina FormFlow offers that op­

crosoft Electronic Forms Designer tion. In addition, both Delrina FormFlow and Informs allow 

offers similar access using Visual sending a form complete with its database links by E-mail. 

Basie's data controls. JetForm re· This is useful if the recipients are on the same LAN as the 

quires you to set up select rules­ sender and all have access to a shared network database. 

essentially, SQL select statements JetForm does not maintain database links once the data 

that are passed to the database. has been retrieved; it sends the currently displayed data as 

When sending a form containing part of the form. In addition, because SQL-based select 

database links by E-mail, users will rules are already built into the form, recipients may rese­You can package Delrina FonnAow 
fonns for E-mail transmission with want to send the data currently being lect records. Microsoft Electronic Forms Designer also 
their underlying databases displayed. Delrina FormFlow copies sends the currently displayed data as part of the form, but 
attached (typical if they're small) 

the displayed record to dBase format letting recipients refresh the form's data control requires or with links to the databases if 

they are loo big lo be sent whole. and sends the dBase file with the Visual Basic programming. 
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ANNOUNCING 

ROSS MOTHERBOARD 


UPG DES. 

THE RELIABLE SPRINGBOARD TC> INCREASE 


THE PERFC>R~NCE OF YOUR SPARCSTATION S . 


Jinding a SPARCstation'" upgrade strategy that 
optimizes performance within the 
parameters of your existing software 
applications is critical. After all, 
applications often represeht three to four 

times the investment in SPARC nardware. ROSS 
Technology, the industry leader in SPARC CPU 
upgrades, now Introduces a total systems 
solution: ROSS Integrated 66 MHz 
motherboards. 

Smooth transition. Thousands of 
SPARCstation owners have Installed ROSS 
multiprocessing CPU upgrades Into their 
SS1O's and SS20's and discovered they can 
get greatly improved performance at no 
risk to their existing software. That's 
because ROSS hyperSPARC" 
microprocessors are the fastest and 
most intelligently designed processors ' 
on the market. And they are directly 

TECHNOLOGY , IN C 

THE SPARC SOLUTIONS COMPANY 

1·800-774-ROSS 
http://www.ross.com 

ROSS Technology, Inc. • 5116 Hwy. 290 W. 
Austin, TX 78735 • 1-800-774-ROSS in U.S. 
5U-149•J108 Global • 512-149-1101 Fax 

©1996 llOSS Tedlnology. All rights reserved. All SPARC tradema!lcs are 
lfadiltllarb Gr riglstered trademarks of SPARC lntemallonaf, Inc. 
hyperSPAllC Is licensed excfualvely to ROSS Technology, Inc. SPARCstation is 
a lradematlc of Sun Microsystems, Inc. Products bearing SPARC trademar~s 
are based upon an architecture developed by Sun Microsystems, Inc. 
All other product or service names mentioned herein are trademarks of their 
respective owners. 

supported by SunSoft'" and fully qualified on 
SunOS'" 4.1.3, 4.1.4 as well as Solaris'" 2.X 
operating systems. 

Now SSS and SS10 owners can experi€mce 

the smooth transition to better than 5520 


performance by installing a ROSS 

motherboard. ROSS motherboards are 
continually upgradeable be.cause they 
come with a 66 MHz MBus that will 
be compatible with future ROSS MBus 
microprocessor upgrades. 

The ROSS line of hyperSPARC 
upgrades offers an exciting range of 
microprocessor and cache options, so 
you can choose an upgrade that makes 
sense for your budget, as well as for 
the applications you are running. 

Move up to ROSS motherboards 
and multiprocessing CPUs. The best in 

the industry. 

Circle 238 on Inquiry Card (RESELLERS: 239). 

http:http://www.ross.com
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DESIGN AND FILLER FEATURES 

DELRINA MICROSOFT ELECTRONIC 
FORM FLOW INFORMS JETFORM FORMS DESI GN ER I 

DESIGN TOOLS 

Push buttons 

Check boxes 

Radio buttons 

Scale/zoom 0 
Customize program menus 0 0 
Resize object proportionally 

Automatically align objects wi th grid 

Group/ungroup form objects 

Trace from scanned-in form 0 

TEXT 
Precise text placement 

Create tables 

Rotate text 0 
Spelling checker 0 

GRAPHICS IMPORTING 

Windows bit maps 

Windows metafile 

Encapsulated Postscript 0 
PCX 0 
TIFF 0 
AutoCAD 0 0 0• 
Macintosh PICT 0 0 0• 
FORM FILLER 
Scale/zoom !JJ @ 

Zoom selected area 0 0 @• 
Undo/redo command 0 0 0 @ 

Search for record @ 

Search using multifie ld cri teria 0 @ 

Add annotations 0 0 @• 
1 Some features are programmable in the required Visual Basic or avai lable from th ird-party vendors. 

!JJ Three view sizes: actual, fu ll -page, and page-width. 

@ Form fi ller is not required because forms are executable. 

Yes= • No= O ; features available in future upgrades or optional packages are marked 0 . 

form contents and performing a compli­
cated merge operation. 

The tutorials are excellent, though you 
probably won't need them for design and 
fi ll ing, thanks to the program' s intui tive 
layout. More complex operations, such as 
scripts for conditional routing, are not well 
explained, however. Delrina plans to re­

lease a Windows 95 upgrade sometime in 
the middle of this year. Delrina FormFlow 
is one of our recommended buys. 

Informs 
Novell 's entry, which has extensive links 
to GroupWise-and, unfortunately, de­
pends on it for E-mail-is the easiest pro-

Delrlna FormFlow 1.1 .$399 
(starter kit; Fil ler only, $129) 
Delrina Group/ Symantec 
Toronto, Ontario, Canada 
(800) 268-6082 
fax: (408) 363-2340 
http://www.delrina.com 
Circle 986 on Inquiry Card. 

lnForms 4.1 ..... . . . . $495 

(Designer/Filler; Fi ller only, 

$199) 

Novell, Inc. 

Orem, UT 

(801) 226-6000 
fax: (801) 228-5178 

http://www.nove ll.com 
Circle 987 on Inquiry Card. 

JetForm 4.1 . . ... .. .....$495 
(Fil ler only, $149; JetForm 
Server for Windows 4.0, $835) 
JetForm Corp. 
Falls Church, VA 
(800) 538-3676 
fax: (703) 448-9543 
http://www.jetform.com 
Circle 988 on Inquiry Card. 

Microsoft Electronic Forms 
Designer 1 .0 ....... ...$469 
(bundled with Microsoft Mai l 
Server 3 .5; requires Visual 

Basic Professional Edition 2.0 

or· higher) 

Microsoft Corp. 

Redmond, WA 

(206) 882-8080 
fax: (206) 936-7329 
http://www.microsoft.com 
Circle 989 on Inquiry Card. 

OmnlForm 2.0 ..........$349 
Caere Corp. 
Los Gatos, CA 
(800) 535-7226 
(408) 395-7000 
fax: (408) 354-2743 
Circle 990 on Inquiry Card. 

gram to use, though its interlace is some­
what less intuitive than Delrina Form­
Flow's . It is better at complex operations, 
such as updating a database using infor­
mation in a form sent as E-mail. In addi­
tion , Informs ' serial-routing and form ­
tracking features are the easiest to set up. 

Informs ' fi ller module has the best data­
base query and search facilities. Forms de­
sign is easy , as well , although Inform s 
makes you fidd le with too many menus to 
set attributes . 

Informs uses GroupWise ' s tracking 
mechanisms, so you won' t have tracking if 
you use a different messaging system. 
Group Wise has its own facilities for track­
ing ma il messages throughout an enter­
prise . Informs provides an interface to 
these facilities from within the form fi ller, 
and it fi lters out everything except infor­
mation about forms sent using Informs ' 
work-flow option. You can select an item 
to track, and the system displays a list of all 
recipients of the form, indicating whether 
a recipient has received, accepted, and 
completed working with the form. You 
can use this feature to identify bottlenecks . 

Informs ranks close to Delrina Form­
Flow in richness of features, though there 
are slight differences in some categories. 
For example, Informs is slightly better in 
design categories such as graphics han­
dling. Delrina FormFlow offers stronger 
cross-platform support, though Informs 
offers more data formats. 

Other than its dependence on Group­
Wise for work-flow and routing features , 
Informs ' weakest feature is performance, 
where it came in last. It is slow at opening 
and closing forms, though it beats the rest 
at data retrieval. Along with De1rina Forrn­
Flow, we can recommend Informs as a 
smart purchase for most applications . 

JetForm 
JetForm offers powerful features for en­
terprise-wide forms management. How­
ever, with this power comes intimidating 
complexity . Tracking is difficu lt to un­
derstand and set up. Even JetForm' s ba­
sic design interface and procedures lack 
the intuitiveness of those in Delrina Fonn­
Flow and Informs. What's more, setting 
up a form to access a database is more dif­
ficult than in any of the other products . 

Even so, JetForm is the best of the four 
at forms management and pe1formance. It 
employs a hybrid of E-mail and a server­
based tracking database to track forms 
flowing through the network. JetForm 's 
print server allows you to dedicate a single 
printer to forms printing and give all forms 
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users access to it. It also has a Fax D irec­
tor add-on for sending forms by fax . 

JetForm nudges slightly ahead of Del­
rina FormFlow in the overall ped'ormance 
ratings. It is the fastest at sending a form 
and inserting data, but the slowest at data 
retrieval. JetForm isn' t as easy to use as 
Delrina FormFlow or Informs, and it isn't 
nearly as feature-rich, though it does offer 
good cross-platform support, rout ing, and 
filler and printi ng options . 

Microsoft Electronic Forms Designer 
Microsoft's entry barely meets our selec­
tion criteria. It requi res Visual Basic and is 
sold on ly as part of Microsoft Mai l Server 
3.5; essentially, it is an acid-on. You work 
in the Visual Basic design interface . Then 
you copy the Visual Basic project fi les for 
the template form to a new directory and 
modify the ex isting form. 

Apparently, Microsoft regards the real 
McCoy to be the forms designer in the Ex­
change Server, Microsoft's new E-mail 
and workgroup program, which was not 
shipping in time for our test ing. We tried a 
beta version, however, and fou nd that 
whi le Exchange Server Form s offers a 
more typical forms-design interface than its 
predecessor, it stil l leans too heavi ly on 
Visua l Basic for funct ions that are bui lt 
into competing products. 

Microsoft Electronic Forms Designer 
has far fewer features than its competitors. 
It is the only one lacking true WYSIWYG 
forms pri nting. Its fi ll er software req uires 
editing of Microsoft Mail configuration 
fi les to provide shared access. 

Many work-flow features, such as sim­
ple serial routing and forms tracking, sim­
ply aren ' t there, though you could use Vi­
sual Basic to create them. Also, M icrosoft 
Electron ic Fo rms Designer is the on ly 
product lacking cross-platform features. 
The others all come with fi ller software 
for the Mac environ ment. Delrina Form­
Flow also has fi llers for DOS and Un ix. 
JetForm has them for DOS and OS/2. 

Besides its extensive programmabili ty, 
Microsoft Electronic Forms Designer gets 
one other major benefit from its reliance on 
Visual Basic: The forms it creates are ex­
ecutable, so they don' t require separate 
fi ller software to be used by recipients. 

This prod uct is not competit ive with 
such well-rounded packages as De lrina 
FormFlow and Informs. It fini shes last in 
our fo ur major criteria. 

According to Form 
Delr ina FormFlow and Informs are our 
reconunended purchases, although we give 

DATABASE AND WORKGROUP FEATURES 

DELRI NA MICROSOFT ELECTRONI C 
FOR MFLOW INFORMS JETFORM FOR MS DESIGNER 

DATA VALIDATION 

Set up requ ired fields 

Floating-point 

Fixed-point or money 

Date 

Lookup va lidation using foreign-key method 

Val idation by formula 

•••••• 

•••••• 

•• 
CD 

CD 

•• 

CD 

CD 

CD 

CD 

0 
CD 

APPLICATION CONTROL AND EVENT HANDLING 

Pop-up windows 

Specifiy action after record is updated 

Specify action after fie ld is updated 

Insert /delete records 

•••• 

•••• 

0 
0 
0 
0 

•••• 
CONCU RRENCY CONTROL AND SECURITY 

Explicit record lock command 

Automatically lock related records 

Signature authorization 

Lock fie lds after signature 

0 

••• 

0 
0 

•• 

0 
0 

•• 

• 
0 
0 

0 

DATA EXCHANGE 

ODE cl ient capability 

ODE server capability 

OLE client capab il ity 

OLE server capability 

Store link to external OLE object 

Run OLE application 

Supports ODBC 

Supports Notes Field Exchange 

Multiple database support on a single form 

ROUTING AND E-MAIL 

Routing in forms design 

Form can have variable views en route 

Conditional routing 

Tracking 

Can E-mail data only (recipient loads form) 

Choice of sending pointers 
to data or attaching data 

Works with cc:Mail 

Works with Microsoft Mail 

Supports MAPI 

Supports VIM 

Works with Lotus Notes 

• 
0 

• • • 
0 

0 0 

0 0 

• 
® 

• • 
0 

• 
0 

• • • 
0 

• 
0• • • 
0 

CD Not built in but can be achieved using the included programming tools. 

@ Tracking handled by required GroupWise program. 

Yes = e No = O; features available in future upgrades or optional packages are marked 0 . 

the top position to Delrina FormFlow. The 
two programs fin ish close in our overall 
ratings and tend to match each other's 
functions. The programs ' key differences 
are Delrina FormFlow's slightly faster per­
formance and Informs' reliance on No­
vell 's GroupWise for its E-mai l and work­
flow features. • 

A five-year veteran of NSTL sof1ware 
roundups, Mark Hettler pioneered NSTL's 
coverage ofSQL servers and mu/1iuser data­
bases. You can contacl him by E-mail at 
editors@nsll. com. 

This report contains the partial results 
of a recent issue of Software Digest, a 
monthly publication of NSTL, Inc. To 
purchase a complete copy of th e 
report, contact NSTL at 625 Ridge 
Pike, Conshohocken, PA 19428, (610) 
941 -9600; fax (610) 941-9950; on the 
Inte rnet, editors@nstl.com. For a 
subscription, call (800) 257-9402. 
BYTE magazine and NSTL are both 
operating units of the McGraw- Hill 
Companies, Inc. 
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HANDS-ON TESTING 


Make your presence known on the Web with these powerful 

turnkey server solutions. We saturate the systems with request 
loads that simulate TCP/IP traffic jams on the Internet. 
CHANDRIKA MYSORE AND BRENT MELSON 

f your company isn ' t on the Internet yet, then 
take a look at the six Web servers we've tested 
and see just how easy it is to get your message 
on-line. In the past year, more big-name sys­
tems vendors have joined the Web fray with 
RISC- and Pentium-based servers that are bun­

dled with Web software-you don't have to be a Unix 
guru to create and maintain a home page. We tested 
five RISC-based systems (with Alpha, PowerPC, and 
Spare processors) and a dual-processor Pentium sys­
tem to see which one best handles the different FTP 
and HTTP request loads you wi ll encounter once you 
open shop in cyberspace. 

For this Lab Report, we requested that manufac­
turers supply us with turnkey systems that have their 
choice of Web software installed and configured for 
testing; thus, we could see how easy it is to set up 
each system as a Web server with minimal end-user in­
tervention. We wanted to test how close each of the 

How to use this guide 

systems comes to actually being a turnkey solution. 
The six servers all came with a high-end proces­

sof; such as a SuperSparc, MicroSparc, Alpha, Pow­
erPC, or dual Pentiums, with speeds ranging from 75 
to 266 MHz. We also had a mix of OSes: Solaris 5.4, 
lrix 5.3, Windows NT Server 3.51, and Apple Sys­
tem 7.5. Three of the vendors-Silicon Graphics, Sun 
Microsystems, and Intergraph-selected Netscape 
Communications' Server 1.22 for their Web software. 
Digital Equipment provided Process Software's Pur­
veyor 1.1, and Apple selected StarNine Technologies' 
WebStar 1.2.4. 

In terms of price, Tatung's MicroCompstation 5111 
is the least expensive server here; it costs $8635 with 
monitor. The next least-expensive server we tested is 
Apple's Workgroup Server 9150 at $8799, which tar­
gets small businesses. The Digital Equipment Internet 
AlphaServer 1000 4/266 is the highest at $20,690. 
All the prices listed here are for the configurations as 

we tested them and the software 
bundled with the systems. 

We tested the servers under 
We ranked the best Web servers based on their performance scores, features, and ease TCP/IP in two scenarios that most 
of use. likely represent real-world use. The 

first scenario stresses the FTP as­
pect of the server, using 88 percent 
of FTP requests and 6 percent each 
of HTTP and Wide Area Informa­
tion Service (WAIS) requests. The 
second scenario represents the most 
common usage pattern of HTTP ser­
vices, stressing the servers with 97 
percent of HTTP, 2 percent of FTP, 
and 1 percent of WAIS requests. 
These scenarios simulate the differ-

PRICE (WITHOUT 
MONITOR) 
Check the Roll Call 

PERFORMANCE 
RATINGS 
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Unraveling the Web 
HARD DRIVE STORAGE 
All the servers we tested came with at least 1 GB of hard drive 
space and a SCSI connection. It's almost always less expensive 
to buy a server with a higher-capacity hard drive than to add 
another drive in the future. Compact servers such as Silicon 
Graphics' WebForce Indy cannot house more than 2 GB 
of internal storage. If your server requires more 
storage space, you can add external drives 
or select a model that accommodates 
up to 20 GB, such as Digital's 
AlphaServer 1000. 

CPU 

A server processing 

thousands of hits a day 

requires a high-end work­

horse RISC processor such as 

Digital Equipment's Alpha 21064, 

Mips' R4600PC, Tatung's Micro­

Sparc II STP1012, or Sun Microsystems' 

SuperSparc II. The speeds of these pro­

cessors range from 75 to 266 MHz. The 

Intergraph TD-40 we tested has a multi­

processor design with two 133-MHz Pentiums. 

Four servers we tested have Ethernet capabilities 

built into the motherboard, operating at 10 MBps. 


VO PORTS 

SIMM BANKS 
Most of the RISC-based Web servers are capable 
of accepting up to 512 MB of memory (Digital's 
AlphaServer 1000 supports up to 1 GB of 
memory). Most of these servers function 
adequately with 32 MB of RAM. 

The bus architecture used in 
Spare systems is known as 
S-Bus. The Spare systems 

come with a number of 
standard S-Bus expansion 

slots. Optional S-Bus 
~ cards are used to 

connect external 
devices such as 

printers and 
monitors to a 

Ethernet connections, SCSI devices, 
and printers. 

Web servers come with several VO ports such as RS-232 serial, Macintosh 8-pin serial, AUi, lOBase­
T, DB-15 video, 13W3 video, SCSI, SCSl-2, FDDVATM, Centronics parallel, 16-bit sound, digital video 
input, ISDN interface, microphone, and headphone connectors. Check out the types and number of 
ports available for the base price of the server. You can always upgrade with additional ports later. 

VIDEO PORT 

BEST OVERALL 
Digital Equipment 
AlphaServer 1000 4/266 
Digital's AlphaSeNer 1000 
4/266 is the best lntemet·seNer 
solution we tested. When you 
combine its fast RISC-based 
performance and expandability, 
it's worth the huge price tag 
($20,690). The AlphaServer 
maintains excellent performance 
in both our FTP and HTIP Internet 
traffic jams, even as we pile on 
the load from client-side users. 
With Process Software's PuNeyor 
1.1, a 266-MHz 21064 Alpha 
processor, 64 MB of RAM, a 2.1­
GB removable drive, and a quad­
speed CD-ROM, the AlphaSeNer 
is hard to beat. 
PAGE 127 

RUNNER-UP 
Silicon Graphics 
Webforce Indy 
Running on the heels of Digital 's 
AlphaSeNer, the SGI WebForce 
Indy ($10,995) speeds through 
our FTP and HTIP tests, and yet it 
costs almost half the price of the 
Digital machine. With its tightly 
packed desktop chassis that 
comes bundled with Netscape 's 
Netsite Communications Server 
software, the Indyoffers a 
powerful Mips R4600 processor 
and many cool features (such as 
a video camera) that are worth 
checking out. 
PAGE 127 

RUNNER-UP 
Intergraph TD-40 
With two 133-MHz Pentiums, the 
Intergraph TD-40 holds its own 
against the RISC boxes. With its 
fast response time and price tag 
of $10,640, the TD-40 stands out 
as a nicely priced alternative. 
PAGE 127 

Some of the servers (e.g., Tatung's MicroCompstation 5/11) come
with a 13W3 connector for the monitor. To hook up a monitor, you 
need a specially designed video cable that usually comes standard. 
Many of these servers come with a monitor and can't be purchased in 
any other configuration. 

requests and responding to them in an orderly fashion, 
while not missing any reques ts; this solution is not in­
expensive. Sites facing lower levels of traffic require 
less horsepower and could get by with a lower-cost serv­
er. The amount of expected traffic is the key to your 
buying decision. Virtually any advanced PC can act as a 
Web server, but it takes some muscle to handle a really 
cool site on the Web. 
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ent traffic patterns that Web servers have to handle over 
the Internet. 

Web servers can be used by small businesses (e.g., ad 
agencies, marketing firm s, or consultants) or by large 
corporations as in-house servers. The server loads differ 
for small and large sites. If you are looking for a server 
to handle thousands or tens of thousands of hits a day, 
then you need a system capable of li stening to all the 

ILLUSTRATION' BAUCE SANDERS © 1996 

Most of the servers provide the attachment unit interface (AUii port as a standard way 
to connect lo a thick Ethernet network. The AUi requires a twisted-pair Ethernet 
adapter lo connect lo the twisted-pair Ethernet network. An optional lOBase-T port 
lets you use the twisted-pair cable to connect to an Ethernet network. Look for 
systems that provide both AUi and lOBase-T ports as standard. 



EASE THE INTERNET LOAD 


C
ompanies big and small are setting up Web servers to 
showcase their wares. Corporations are also us ing Web 
servers internally to distribute central information through­
out vast geographic infrastructures. Picking the right Web 

server depends on how popu lar you th ink your home page wi ll be 
and consequently how much fi repower you wi ll need to handle 
requests from users. 

Out of the six servers we tested , Digita l Equipment's Al­
phaServer 1000 4/266 won best overa l 1. Si Iicon Graphics' Web­
Force Indy and Intergraph' s TD-40 came in second and third, re­
spectively. To test these servers, we had to consider two factors 
that affect server pe1formance. 

The server's hardware, of course, is the primary bottleneck. 
The second factor is the design of the Web page itse lf. The 
server has to transfer each element on the page-graphics, text, 
buttons, and so on-from its hard 

ends on the ir Web site so that users may more easily browse 
through and download files. 

Digital's AlphaServer lOOO 4/266 performs best in our first 
test scenario, where the server load pattern si mulates heavy 
FTP traffic with limited Web support. SGI' s WebForce Indy and 
Digital' s AlphaServer start with simi lar performance at the 
lower number of test sessions (from 8 to 24 sessions), but the 
Digital server slightly tops the SGI server when there are 32 to 
48 test sess ions. 

Intergraph's TD-40 is a dual-processor, 133-MHz Pentium 
server that matches up admirably agai nst the top-performing 
R I.SC boxes in both test scenarios. The TD-40 costs $10,640 
with a 17-i nch monitor, which makes it a cost-effecti ve alter­
native to some of the RISC boxes. The TD-40's strong scores 
show that the system fu lly exploits Windows NT's support for 

drive to each user 's system. For 
example, if you've designed your 
Web page to contain one graphical 
element, four buttons , and one 
block of text, then every time a 
user browses your page, he or she 
generates six transactions to com­
pletely display your page. If the 
subsequent pages use the same 
buttons and graphics, then most 
client browsers will have cached 
those i terns to each user ' s hard 
drive, which speeds up the pro­
cess by e lim in ating unneeded 
transactions. 

You cou ld end up negating the 
fast performance of your hardware 
by implementing an inefficient 
page design, reducing the amount 
of traffic the site can handle. It is 
better to reuse graphics and but­
to ns and lower the num ber of 
pages that vary. With this strategy, 
each page generates fewer trans­
actions, using cached items to in­
crease the server's throughput. 

FTP Performance 
Beyond E-mai l, FTP is the most 
commonly used Internet service. 
It is an effective way to transfer 
fi les to other Internet machines be­
cause it supports all fi le formats. 
FTP sites, however, don't offer 
the more glamorous interface of 
Web sites, and it can take a long 
time to browse through lengthy 
FTP d irectories to find a fi le. 
Many FTP sites offer Hypertext 
Markup Language (HTML) front-

NETSCAPE'S NAVIGATOR 2.0 ADDS SECURITY AND 

INTERACTIVE MULTIMEDIA 

Over the past few months, Internet navigators have 
been busy downloading the latest version of 
Netscape's Navigator-the world's most popular 
Web browser-to take advantage of version 2.0's 
E-mail security, performance upgrades, and inter­
active multimedia capabilities. Netscape (Moun· 
tain View, CA; 1415) 254-1900; http://home 
.netscape.com) also released Navigator Gold 2.0 
late last year, which adds WYSIWYG document 
creation and publishing capabilities. 

The most intriguing feature of Navigator 2.0, 
which sells for $49 per individual license, may be 
its support for the Java programming language 
(see "Wired on the Web," January BYTE). But users 
concerned with security holes in the Internet may 
find immediate comfort from version 2.0's safety 
features. Navigator 2.0 users can secure their E· 
mail messages by getting aDigital ID from Verisign 
(for $6), which proves on-line identities. With a 
Digital ID, Navigator 2.0 users can positively iden· 
tify other users, be authorized to access informa· 
tion, and enable digital signatures. The Web brows­
er also lets you conduct on-line financial 
transactions through the Secure Courier open pro· 
tocol, which creates a secure digital packet for 
tri!nsit on the Internet. 

Although not many Web sites support it yet, one 
of the best new features of Navigator 2.0 is frames. 
This technology lets you display multiple, inde­
pendently scrollable frames on a single screen­
each with its own distinct URL. By having multi· 
pie frames open, you don't have to click the back 

In Netscape Navigator 2.0, you can view multiple frames 
instead of just having one window open (as in the earlier 
version of Navigator). 

or forward buttons to get to another page, and 
queries executed in one frame can generate re· 
suits in another frame (see "Web Design," this 
month's Network Project, on page 91). 

Netscape's browser upgrade also introduces 
performance-enhancing features such as support 
fur the Progressive JPEG file format, which loads im­
ages up to three times faster than the GIF format. 
Version 2.0 also adds client-side image mapping 
and multiple simultaneous streaming of video, au· 
dio, and other data formats. AShockwave plug-in 
for Navigator 2.0 (initially available only for Win· 
dows) makes it possible for Web designers to in· 
tegrate interactive multimedia presentations that 
are created with Macromedia's Director program. 
These Director titles play within the same window 
as the Web browser. 

-John McDonough 
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dual-processor computers. 
Sun Microsystems' Netra 

i625 and Tatung' s MicroComp­
station 5111 have similar hard­
ware, but the Sun system raced 
past the Tatung due to the com­
bination of OS and Web soft­
ware . The Netra i625 used 
Netscape Communications 
Server software, and the Micro­
Compstation used the Internet 
Gateway for Solaris. At $8635, 
the MicroCompstation is almost 
half the cost of the Netra, but 
the Netra provides more sys­
tems security features. 

HTTP Performance 
SGI's WebForce Indy server 
excelled, outperforming all the 
other systems in the HTTP 
stress test. Digital ' s Alpha­
Server followed closely behind 
the Indy at a heavy load of 48 
test sessions . At $10,995, the 
Indy server costs almost half 
the price of the AlphaServer 
and comes with a 133-MHz 
R4600PC Mips processor and 
Netscape Communications 
Server software. 

All the systems we tested, ex­
cept Tatung's MicroCompsta­
tion and Apple's WorkGroup 
Server9 150/120, increased in 
performance when handling re­
quests between eight and 32 test 
sessions , then leveled off be­
tween 32 and 48 test sessions. 
The MicroCompstation ' s per­
formance remained the same 
throughout our HTTP testing 
between eight and 48 sessions. 

We fo und App le' s Work­
Group Server 9150/120 easy to 

set up. Priced at 

BYTE BEST WEB SERVERS 


BEST OVERALL Digital Equipment AlphaServer 1000 4/266 

If you 're expecting immense traffic on your Web site, then the 

AlphaServer 1000 4/ 266, with its 266-MHz Alpha processor, provides all 

the performance you wi ll need. Although relative ly pricey at $20,690 (with 

monitor), the Internet-ready AlphaServer provides more room for expansion 

in its dual-cabinet chassis than SGl's WebForce Indy. The high price brings 

an abundance of opportunities for growth: support for 1 GB of memory and 14 GB of in­

ternal storage (expandable to 220 GB), as we ll as one EISA/PCI, seven EISA, and two 

PCI expansion slots. The AlphaServer is bundled with Process Software 's Purveyor 

1.1 Web server software, a Gopher server, fax server, Web browser, and Web author­

ing tools for creating your own home pages. 

RUNNER-UP Silicon Graphics WebForce Indy 

The Indy races through our FTP and HTIP server load tests neck and neck 

with Digital Equipment's AlphaServer 1000 4/266. It's an outstanding 

price/ performance value at $10,995 (with monitor). The Indy server comes 

bundled with the Netscape Communications Server software from Netscape 

Communications. The RISC-based Indy handles all transactions with a 

R4600PC CPU from Mips Technologies. You can swap the CPU motherboard 

module to upgrade the system to more powerful R4600SC or R4400SC 

processors. The system also comes with a coo l lndyCam color digital-video camera, microphone, and speaker for 

those people interested in desktop videoconferencing. 

RUNNER-UP Intergraph TD-40 

The Intergraph TD-40 costs $10,640 and utilizes two 133-MHz Pentium 

processors to give impatient Web browsers a speedy response time-almost 

fast enough to keep up with SGl 's and Digital 's RISC machines. The NT-based 

server's FTP performance is twice as fast as that of the Sun Microsystems ' 

75-MHz Netra i625. This indicates that the TD-40 fully exploits Windows NT's 

support for multiprocessor configurations and makes it the clear winner over 

the Netra. The TD-40 we tested had 512 KB of zero-wait-state· cache, 64 MB of memory, a 10-slot PCl/ISA bus , 

and a 2-GB hard drive with Netscape Communications Server software . Intergraph ships the TD-40 with a three­

year warranty for parts and labor, whi le most vendors provide just a one-year warranty. 

FEATURES: 10% 

$8799, it ' s rela­
Best Overall 
Weightings for 

tively affordable 
compared to all 
the other Web 
serve rs tested 
here; only the 
Tatung costs 
less. In our tests, 
however, the 
WorkGroup 
Server demon­
strated an unac­
ceptable amount 
(more than 5 

percent) of failures in FTP and 
HTTP file tran sfers . The 
9150/ 120 could not serve the 
thousands of simultaneous re­
quests from 16 to 48 client ses­
sions that we heaped on top of 

TEST 
CONFIGURATION 
PRICE (WITH 

VENDOR/MODEL MONITOR) 

BEST DEC AlphaServer 1000 4/266 $20,690 

RUNNER·UP SGI WebForce Indy 510,995 

RUNHER·UP Intergraph TD·40 $10,640 

RUHNER·UP Sun Neira i625 $15,995 

it, but with eight client sessions 
in the HTTP test, it was able 
to complete the test. 

Although we couldn ' t really 
compare its perfo rmance 
against the other servers, Ap­
ple ' s offering has all the mak­
ings of a strong Web server for 
small businesses that don ' t an­
ticipate thousands of hits a day . 

FTP HTTP USABILITY FEATURES 
RATING RATING RATING RATING 

............... """"" """"" """" 
""""" """"" """"" """ 
""""" """" """"" """ 
"" """""""""" """ 
It has a 120-MHz PowerPC 
60 I processor, 32 MB of 
RAM, two internal I-GB hard 
drives , a quad-speed CD­
ROM, and a built-in DAT 
backup. It comes with StarNine 
Technologies' WebStar 1.2.4, 
Netscape 's Navigato r Web 
browser, App leSearch infor­
mation search engine, and 

LENGTH Of 
PROCESSOR NUMBER Of STANDARD 
SPEED EXPANSION WARRANTY 

CPU (MHz) SLOTS (MOf!THS) 

Alpha 21064 266 10 36 

R4600PC 133 12 

Pentium 133 10 36 

SuperSparc II 75 12 

KEY 

Ratings from 1 to 5: .A. is the 
lowest; .A..A..A..A..A. is the highest. 

Adobe Acrobat Pro publi shing 
software. Apple is expected to 
introduce servers that have the 
PCI-bus interface similar to the 
PowerMac desktops that are 
shi pping today. conrinued 
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SERVICE INSTEAD OF SERVER? 

What can you do if you can't afford to buy your 
very own Internet server? You can rent one. While 
many Internet service providers llSPsl will gladly 
rent you space on their servers for hosting Web 
pages, NaviSoft (Vienna, VA; (8001 879-6882; 
1703) 918-2329; http://www.navisoft.com), a sub­
sidiary of America Online, offers an integrated 
package that includes site housing (NaviService) 
and Web-authoring tools (NaviPress). NaviSoft of· 
fers rates starting at $14.95 per month for aper· 
sonal home page. (For alist of more sophisticated 
services, see the table "NaviSoft's Service Fea· 
tures" below.) 

Many local ISPs also offer Web-page hosting 
services. NaviService's main competitors, however, 
will likely include companies such as BBSPlanet 
and UUNet in the commercial arena and Prodigy 
and CompuServe in the consumer market. Navi· 
Service offers advantages in two areas, according 
to Lydia Dobyns, vice president and general man· 
ager of NaviSoft: the robustness of 
the service's backbone (through the NAVISOFT'S SERVICE FEATURES 
facilities of AOL) and the ease of 

NaviSoft 's four levels of service . The company provides technical 
use of the Web publishing tools support, Web-site consulting, and other Internet services , such as 
found in NaviPress, aWeb browser FTP and mail-domain ali ases. 
and Web-page editor. 

What makes this particular so­ SERVICE BASIC DOMAIN " COMMERCIAL" DEDICATED 

lution interesting is the remote-au· Start-up fee $99 $199 
thoring capabilities of NaviPress Monthly fee $14.95 $99 
(the client software). Users can edit 
pages in the browser but they can't Server space 20 MB 50 MB 

Hits per day 1000 5000save those changes unless they have 
registered pennission with the serv· 
er. This is important in the realm of · Gives you a unique personal-domain name 

client/server Web sites because the 
user often won't have physical access 
to the server hardware housing his 
or her pages. Akey ease-of-use factor 
for NaviPress page creators is that 
they can edit their Web pages re· 
motely and publish them to the Navi· 
Service server at AOL using aspecial 
"put" command directly from Navi· 
Press. NaviService subscribers may 
use other page-creation tools but 
must use more complicated FTP ser· 
vices to publish the pages they make. 

NaviSoft does not offer Internet 
connectivity. NaviService users must 
make connections to the Internet via SLIP, PPP, or services use the NaviServer and NaviPress soft· 
on-line service providers (e.g., AOL or GNNI. This ware. For AOL users, the content must be limited to 
adds to the cost of maintaining asite, of course. personal rather than commercial use and a 10· 
Both AOL and GNN offer limited Web-page host· MB storage capacity per account (because each ac­
ing to members at no additional charge. The two count can have five screen names, you can link 

N~.,.,..wnrwns.....,._clillllt. ..W..W'WWoY• 
~a...,...i,. .a....-:w4..~lf....... ...,..,__,.................... 
!NamlWdl....._ 

l ~~'Ul'-- ....,.. ...............
Tllil-• ... 

1 Ur.i&Mu _,.... ...., ..""'_............ ,,·-,, ~lnl&t•,...,...... _ ..,__.....__.._._,..._ 

NaviSofl's Web-page creation tool, NaviPress, and its mini-Web graphics 
function showing pages and links. 

$199 $999 

$199 $1999 (minimum 
of 6 months) 

100 MB 1 GB 

10,000 50,000 

multiple pages). The GNN user can post 
personal and business-oriented materi· 
al and has available a total storage ca· 
pacity of 20 MB. 

Early last December, NaviSoft's four 
levels of service had somewhere between 
500 and 1000 clients combined. Dobyns 
said she expects the service will most 
benefit personal and commercial-level 
clients who can now create aWeb pres· 
ence without the expense of dedicated 
hardware and maintenance that an in· 
house Web server would require. 

- Andrew Froning 

HONORABLE MENTIONS 
To improve performance, you can add 
optional 100-Mbps network interface cards 
to most of the Web servers that we 
tested. This is important because poor 
network VO throughput and a slow CPU can de· 
grade a Web server's performance more than any other 
factors. The server must be connected by a high-speed network 
(i.e., Fast Ethernet, fiber optic, or T3 level) to fully exploit a 100· 
Mbps card. 

The Digital Equipment Alpha­
Server 1000 4/266 provides 14 GB 
of hot-swappable disk storage inside its 
rackrn ountable cabinet. The enti re right side 
of the serve r' s chassis is reserved for di sk 
storage, and you can slide in and out up to 
seven 2. 1-GB StorageWork s dri ves. The 
drives are incredibly light, which enhances 
their port abi lity. 

Silicon Graphics' Webforce Indy has an IndyCam 

color digital-video camera that captures video images for users 

interested in creati ng media-rich home pages. To activate the 

camera, you click on an icon on the Indigo Magic Desktop . 

This gives you a panoramic mi rror in a window on the screen. 

You can then 

record a movie 

of yourself in 

.mv format, 

which you can 

save 

for Web 

nav igators to 

download and view at their sites. The WebForce also has CD­

quality audio, which makes it the hottest mul timedia server 

that we tested. 
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-
BUILTTO 
ORDER 

PC Computing rates SAG, "one of the top direct 
vendors in the US." January 1996. 

SAG TERABYTE 

PC RACK MOUNT 

SOLUTIONS 


DUAL PRO 
150SMP 
PRO 180 & 
200 AVAILABLE 
• 1 INTEL PENTIUM 

PRO 150 

• 32M B OF EDO 

MEMORY TO 512MB 

• ECC MEMORY OPTION 

•SLOTS: (4) PCI , 

(4) ISA 

• 4GB ST 15150W DRIVE 

• 2940 uw 
• SONY 4X CD-ROM 

• #9 2MB PCI MPEG 

• 	KEYBOARD, FLOPPY, 

MOUSE 

•TOWER CASE 

300 WAn 

$5Q99 
 $2570 $4903 
 $5889 $8333 


High Quality Custom-Co_l]flgured

Systems At Off-The-Sheif~Prices 


Prec ision Engin ee red Power Systems!-SAG fi le se rve rs are built wi1h 
prec ision and offer fea tures li ke multipl e process ing, di sk mir ror ing, RAID 
5 fa ul t to leran ce- plus more storage capaci ty at prices the competiti on just 
ca n' t beat. Affordab le Disk Arrays. Tape Backup So lution s and RAID 5 
Techn ology from SAG Elec troni cs "The Hi gh- End So luti ons Compan y." 

We've Outclassed th e Co mpctiti on!- SAG inco rpora tes the hi ghest 
qual it y component s in all its sys tems li ke MICRON ICS moth erboa rds. 
ADAPTEC controll ers and Seagate, Qua ntum & Micropo li s hard dri ves. 
Performance . re liabilit y and customer sa ti sfac tion is wha t we ' re all about. 
We are th e onl y vendor to offer fu ll y configured custom engin eered se rvers 
and storage so luti ons. 

Top Honors 

lntoroOl F1l0Sorver 
 Co mp atibility Gua ranteed! Ex per t So ftware Se rvices Available!-All our 

J lJno 1995 
sys tems arc guara nteed to wo rk with your ope ratin g so lhva re. We provide 
ex pert se rvices on OS/2. SCO, Nove ll , and Wi ndows NT operatin g sys tems. 

Buy Direc t fr om SAG Ex pert Techn icians- SAG ex pert tec hni cian s and 
kn ow ledgeab le sales personnel can co nfigure a custom so luti on to meet bo th 

Top HOllOfS your tech nica l and fina nc ial requirement s. We have been sa ti sfy ing the tec h­
Ponti\Jm 120 Syswm 

October 1995 ni ca l dema nds and needs or our custom ers s in ce 1987. 

ALPHA 300 
POWER 
SERVER 
256 BIT Bus 
2MB CACHE 
EXPANOABLE TO 8MB 
I DEC 300 ALPHA CPU 
64MB RAM EXPAND­
ABLE TO IGB 

4X CD-ROM 

2MB PCI VIDEO 

4GB 7200 RPM SCSI 

WIDE DRIVE
-

SLOTS: (3) PCI, 

(2) PCI ISA, 
(I) SHARED 

t 2 BAY TOWER 300 

WATI 


$8999 

ALPHA 

275 
56933 

STORAGE SOLUTIONS RAID 5 SOLUTIONS 
INT . E XT. 6GB 7200RPM . . .... $5295 

9GB 5400RPM 8.5MS $ 1855 $2005 
4GB 7200RPM 8.5MS $980 $1 090 1ZGB WIDE. ..... $804 1 

2GB 7200RPM 8.5MS $600 $700 40GB ....................... $16870 

WE ONLy BUILD CUSTOM SOLUTIONS! I PRICES CHANGE-PLEASE CALL I 
AT&T on-s it e and 4 yea r ex tended wa rran ti es arc ava il ­
able . Lease op tion s a va ilable. Re turn s ma y be subject 
to rcs1ock ing fee. RM A# mu s t be acquired. Some 
devices have nm been approved by the Federal 1.800.989.3475

SAG ELECTRONICS • 451 ANDOVER STREET• NORTH AN DOVER , MA 01845 • 508·682-0055 • FAX 508-689-0180Communications Commiss ion. These dev ices arc not. and 
HOURS: 8:30AM·8:00PM. MONDAY-FRIDAYmay not be. offered for sale or lease. or so ld or leased until WE SERVE YOUR ENTIRE LAN NEEDS,

the approval of the FCC has been obtained. GSA SCHEDULE #GSOOK95AG57179 FROM SERVER TO N OD ES . 
Circle 107 on Inquiry Card. 

GRAPHICS 
POWER 
STATION 
150 MHZ 

IMAGINE 128, FASTEST, 
GRAPHICS, DRIVE. AND 
MOTHERBOARD 

90°100• 120• 150 
• 166 • 200 PENTIUM 
SUPPORT AVAILABLE 

I INTEL 150 MHZ 
PENTIUM 

5 I 2K PIPELINE SRAM 
CACHE 
TRINTON CHIPSET 

16 MB EDO RAM TO 
128 MB 

SLOTS: (41 PCI. (51 
ISA 
SONY 4X CD ROM 

#9 IMAGINE 128 BIT 
GRAPHICS 4 MB VRAM 
2. IGB ST32t40A 

MICROSOFT MOUSE. 
101 KEYBOARD 
WINDOWS 95 
MINITOWER 

DUAL 166 
MHZ SMP 
MULTIPROCESS! 
NG FILE SERVER 

DUAL 133, 150 MHZ & 
200 AVAILABLE 

TRITON II CHIPSET 

2 INTEL t 66MHZ 
PROCESSORS 

5 I 2K PIPE LINE CACHE 

32MB EDO 
EXPANDAB LE 
T0512K 

4GB 7200 SCSI WIDE 
tST 15150WI 

SLOTS: (3) PCI, (5) 
EISA 

SONY 4X CD·ROM SCSI 

ADAPTEC 2940VW 

#9 2 MB PCI VIDEO 

KEYBOARD. FLOPPY, MS 
MOUSE 

TOWER CASE 300 WATI 

RAID5 
SERVER­
DUAL 133 MHZ 
SMP 

I INTEL PENTIUM 
133 MHZ CPU 

5t2K CAC HE 

16 MB RAM 
EXPANDABLE TO 51 2 
MB 

3 Two GB 8 MS 
HARD DRI VES 

SLOTS: (3) PCI; (5) 
EISA 
" '"" ""~"'" 
t 2 BAY TOWER, 8 
REMOVABLE, AND 
HOT SWAPPABLE 

Two 300 WATI 
REDUNDANT POWER 
SUPPLIES 

KEYBOARD AND 1.44 
FLOPPY 

DUAL I 50 • 166 
AVAILABLE 

QUAD 
150MHZ 

SUPPORTS PENTIUM 
90• I OO•l 20•1 50• 180 

TRUE 128 BIT MEMORY 
Bu s ZERO WAIT STATE 
INTERLEAVED 256 BIT 
Bu s 

64 BIT CPU BUS 
OPERATES AT 60MHZ 
WITH TR ANSFER RATE 
OF 480MB/SEC 
t INTEL PENTIUM 
I SOMHZ CPU 
EXPANDABLE TO 4 

5 I 2K CACHE ON EACH 
CPU MODULE 
32MB OF MEMORY 
EXPANDABLE TO t .7GB 
ECC 
SLOTS: (4) PCI. t4) 
EISA. ( t ) ISA 

4GB 7200 RPM SCSI 
WIDE REMOVABLE DRIVE 

4X CD ROM 
KEYBOARD. FLOPPY. MS 
MOUSE 
12 BAY TOWER 300 
WATI POWER SUPPLY 



HowWe Tested 

The six servers we tested fo r thi s 

Lab Report included three Unix­
based systems, two Windows NT­
based systems, and one running 

the Apple OS, powered by RISC, Pen­
tium, and PowerPC processors, respec­
ti ve ly. Eac h vendor install ed the We b 
server communi cati o ns softwa re th at 
comes with their systems. The combina­
tion of hardware, OS, and Web server soft­
ware was di ffe rent on each of the systems. 

The test-bed configuration was the same 
for all six servers. For our FTP tests, we 
configured all the systems as FTP servers 
perfo rming anonymous FTP transfers. We 
requested the systems vendors to in stall 
or provide us with their cho ice of Web 
software that handles HTTP and FTP re­
quests. The HTTP software transfers hy­
pertext fil es from server hosts across the 
Web. We configured the lnterM ark test 
program to perform some percentage of 
FTP, HTTP, and Wide Area In formation 
Service (WAJS) transfers simultaneously 
for our two test scenarios. These scenar­
ios represent the real-world tas ks Internet 
servers commonly face . 

TEST CONFIGURATION 

The server system hardware inc luded a 
minimum of 32 MB of system RAM, at 
Jeast 2 GB ofSCSI disk storage, and a sin­
gle 1 OBase-T Ethernet port. The cli ent 
ne tw ork inc luded e ight De ll Dimen­
s io n/P75 sys tems, each o f whi c h was 
eq uipped with a 75-MHz Pentium and 
confi gured with 24 MB of RAM and In­
te l 10-Mbps Ethernet adapters. 

We installed Windows NT Works ta­
tion 3.5 1 on each client, which, in turn , 
was co nnec ted to th e W e b serv e r ' s 
I OBase-T port over twisted-pair cable. 
Each workstati on was capable o f run­
ning multiple Windows NT processes to 
simul ate a much larger test-bed (up to 
48 test sessions) . 

WEB SERVER TESTS 

In our first scenario, we stress- tested the 
Web servers with 88 percent FTP traffic 
and the rest with HTTP and WAIS traf­
fi c, thus simulating the real-world dedi ­
cated FTP server used for archi ving pur­
p oses. The ave rage fil e s ize of FTP 
transfers we used was approximately I 28 
KB. In our second scenario, we tested with 
97 percent HTTP traffic and the rest with 
FTP and WAIS. This simulates the most 

common use of a Web server, 
t ransfe rrin g th e Hype rtex t 
M a rkup Lan guage (HTML) 
fil es. Differin g from the FTP 
tests, the HTTP tests transfer 
smaller fil es, about 15 KB . The 
WAIS traffi c stresses the server 
CPU by searching for records in 
an on-line database (resident on 
the server) matching the key­
word request. 

Jn each scenari o, we present­
ed the server requests simulta­
neously from a range of eight 
to 48 clients, stress ing the FTP, HTTP, 
and WAIS services at various demand 
leve ls. Each tes t c li ent pounds on the 
server with heavy loads of requests, sim­
ul ating the loads pl aced on it by I 00 to 
I 50 users access ing the server simulta­
neously. We tested the performance of 
these servers with a total of 48 virtual 
client sessions running from e ight work­
stati ons. We stepped the load by adding 
virtual clients on each workstation, start­
ing with eight cli ents and moving to 48. 
The FTP and HTTP tests stress the net­
work components, disk 110, and memo­
ry more than the CPU. The W ALS test 
stresses the server CPU and di sk I/O. 

Apple ' s Workgro up Server sys tem 
comes with proprietary WAIS software 
ca ll ed AppleSea rch, whi ch in tegra tes 
wi th the Web server via AppleSearch 
ACG I. Digital offers a Uni x-based serv­
er, and it ori ginally sent us one to test; 
however, we were un able to complete 
the testing on thi s machine as it did not 
support the freeware WAIS softw are. 

We deve lo ped our se t o f tes t fil es 
based on statistics from the National Cen­
ter fo r Supercomputer Applications (Ur­
bana, IL). The data summarizes the usage 
patterns at the NCSA' s Web/FTP site, 
including average fil e sizes of vari ous 
types, ranges of sizes, ratios of binary-to­
tex t data, and patterns of fil e requests 
from the directory tree (e.g. , HTTP gets 
many documents from the top of the tree 
and few from the bottom). 

To create the fil e sources for our tests, 
we constructed three separate directory 
trees on each server to be benchmarked. 
The FTP tree consisted of 3 I 00 fil es in 
eight directories (for a total of 356 MB of 
data); the HTTP tree had 4356 fil es in 
12 directories ( I 09 MB of data); and the 
WATS tree included 6 195 fi les with in­
dexes in one directory (9 MB of data to 

Chandrika Mysore and Brent Melson evaluate all six servers using 
atest-bed of eight Dell P75 workstations connected on an 
Ethernet network. 

be searched in a separate directory) . 
Testin g the Web server systems in 

these scenarios represents a small sub­
set group of server usage patterns. Every 
network setup varies, and different ways 
of organi z ing data pl ace varying load 
patte rn s on a se rver. Our res ults can 
guide you to diffe rent types of server 
performance. For example, if you need a 
server fo r setting up a Web presence, the 
HTTP server perfo rmance is the most 
criti ca l indicator. If you need an intra­
co mpany di stribution system, FTP per­
fo rmance is more critical. 

For the fin al perfo rmance score, we 
we ight the HTT P tes t results twice as 
mu ch as th e FTP tests. The usability 
score is our subjecti ve evaluation of the 
systems software and the available util ­
ities that come with the servers. We sur­
veyed the list of hardware and software 
features fo r each of the Web servers. We 
weight the features that are considered 
important fo r a Web server and gener­
ate a features score fo r every server. The 
overall score is weighted 70 percent for 
perfo rmance, 20 pe rcent fo r usability, 
and 10 percent fo r fea tures. 
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The fastest motherboard 
on the planet . • 

300 MHz, 600 Mflops 

It's aScreamerTM 
The Microway family of "Screamer" motherboards utili zes the fastest 
processor to hit the workstation market in the las t ten yea rsl The DEC 
Alpha 21164 not only blows away all other CPUs, but has the VLSI 
support needed to build memory systems that take full advantage of its 
numeric speed. Microway Alpha based products set a new standard in 
price/performance fo r workstations. The 266/300 MHz Alpha is a clear 
winner in both the numerics and integer process ing arenas. With its 
ability to issue four pipelined inst ructions per cycle, the 211 64 hi ts peak 
speeds of 1200 MOPS. Common numeric operations, such as clot prod­
ucts, peak at mind-boggling, on-chip throughputs of 600 megafl ops ! This 
resu lts in Unpack ra tings that go from 100 to 400+ mflops (as vector 
lengths increase ) and scalar rates of 80 to 150 mflops. Motherboards 
priced from $4995 fo r 266NT, systems from $8995. 

Memory, Cache, PCI ... 
The biggest ch allenge to running numeri c in te nsive code on 
C PU's clocked over 200 MHz is bui lding a cache/memo ry 
subsystem capable of keeping up with the CPU's numer ic 
units. The 2 I 164's Harvard architecture sta rts with two 
32 deep 64-bit register fi les, fo llowed by two SK pri­
mary caches and an interna l 96K cache . The 
2 l164's ex terna l 128-b it data bus gets fed by 2 
to 8 MB of Bcache built with lOns SRAMS. 
The 256-b it wide interleaved memory sub­
syste m that backs up the Bcache can 
hold up to 512 MB of DRAM. The 
co up de grace is th e Screamer's PC l 
bus interface , which can accommo­
date both 32- and 64-b it PCl add-in cards. The 
Screamer is the biggest numeric winne r Microway has intro­
duced since we made it possib le to run a n 8087 in the IBM-PC in 1982 ! 

A motherboard by itself does not a system make. 
M1croway adds the operatmg systems and compilers you need j. ;--- ____ 
to put the 21 164 to work. These mclude NT, Lmux, DEC UN IX 
and OpenVMS, which now run tho usands · -·- - .. --­

NOP Cle.+ Alpha 
of app l1cat1ons mcludmg AutoCad, Exce l I 

Microand Word. The Screamer and M 1croway's / NDPFortran-Alpha 1Way 
are ava ilable to both OEMs and end use rs. I MICfO 
NDP Fortran, C IC+ + and Pascal compilers I • 

And more . . . 
Mi croway a lso des ign s DSP 
cards based o n the i860 , perso n a l 
S uperCompu ters that run up to 24 i860's, A l­
pha add-in cards and 32-bit globally optimi zed , 
RISC-sch ed uled comp ile rs for the A lpha, 
Pentium and i860; running on DOS, OS/2, 

___,__., UNIX, Linu x , NT, DEC UNIX a nd/WayDEC, A lpha, Open VMS and DEC UN IX TM Oigir:d. O pen VMS. Whether yo u are an end user or an OEM, our 
NT, Excel and \Vord TM Microsuft. AumCad TM Auto Desk. 1 
Scrcmncr, NOP Fortran anJ Microway TM Mic roway. ~1•-llJlliik!l!l!ll!liliiiiiiiilMlilt technical staff will glad ly configure the correct solution. S ince 

1982, Microway has ea rned a solid reputat ion fo r designing 

act o ~ lo _ _ _ _ _Mr•l"Pl'fawa'V_® ______~_ti-_:_l_s~_:~-~-~-~--~ -t_p_ro_d_L_, c_t_s_a_n_d_.fo....l - w- in_g_u_p_ w-ith_e_xc_ell_en_t te_c_h_­

••• .., ,_ Technology You Can Count On 
Corporate Headquarters: Research Park, Box 79, Kingston, MA 02364 USA• TEL 508-746-7341•FAX508-746-4678 
info@microway.com •France 33 146229988 •Germany 49 6997650000 •India 91 806637770 •Italy 39 24984655 
Italy 39 27490749 •Japan 8 7 6 459 3 7 7 3 •Poland 48 22 487 772 • United Kingdom 44 1815415466 

mailto:info@microway.com
http:ti-_:_l_s~_:~-~-~-~--~-t_p_ro_d_L_,c_t_s_a_n_d_.fo


ROLL CALL 
li~· l1l lilH!1 ll 111: 1 111 1 11 1:1 ,:11;, 1~• 

~~ TATUNG SCIENCE & 
APPLE COMPUTER DIGITAL EQU IPM ENT ~ INTER GRAPH SILICON GR APH ICS SUN MI CRO SYSTEMS TECHN OLO GY 
WOR KGROUP SERVER 9150 /12 0 ALPHASERVE R1000 4/166 T0 -4 0 WEBFOR CE IND Y NETRA i625 MICROCO MPSTATION 5/11 

Test configuration price without monitor $8399' $19,995 $9440 N/A N/A $7705 
Test configuration plice with monitor $8799' $20,690 $10,640 $10,995 $15,995 $8635 
FTP rating 10.0 9.2 9.9 4.5 3.2 
HTIP rating 9.6 8.4 10.0 9.2 3.5 

PROCESSOR 
Model PowerPC Digital Equipment Intel Mips R4600PC Sun SuperSparc II Spare Technology 

601 Alpha 21064 Pentium Group MicroSparc ti 
Speed (MHz) 120 266 133 133 75 110 
Cache bus speed (MHz) 40 528 MBps 66 N/A 75 55 
Memory bus speed (MHz) 40 33 66 50 50 55 
Instruction cache (KB) 32 16 512 16 16 16 
Instruction cache associativity Four-way Direct-mapped Two-way One- or two-way set Five-way set Four-way set 
Data cache (KB) 1024 16 512 16 20 8 
Maximum number of processors 1 
Number of processors in test system 

SECONDARY PROCESSOR CACHE 
Standard (MB per processor) 512 KB'" N/A N/A 
Maximum (MB per processor) 512 KB'" N/A N/A 
Total installed in test system (MB) 512 KB N/A 1 N/A 
Speed (ns) 11 15 N/A N/A N/A N/A 
Associativity N/A Direct-mapped Two-way N/A N/A N/A 

SYSTEM RAM 
Standard amount (MB) 16 64 32 32 32 16 
Amount in test system (MB) 32 64 64 32 64 64 
Maximum amount (MB) 264 1024 256 256 512 256 
Speed (ns) 70 70 70 60 60 60 

EXPANSION BUS/SLOTS 
Bus architecture NuBus PC l/EISA PC l/ISA GI032-bis S-Bus S-Bus 
Number of slots 4 10 10 2 4 3 

VO PORTS 
Number of 9-pin serial 0 2 2 0 
Number of 25-pin serial 0 0 0 2 
UART type N/A Intel 8642 16550 Sipex 85C230 equiv. Zi log 8530 equivalent RS-232C, RS-423 
AUi or 10Base-T 
SCSl-2 
FOOi/ATM 

AUi

•
Optional 

Both 

•Optional 

Both

•
Optional 

Both

•
Optional 

Both Both

• •Fast Ethernet, Token­ •Ring, and ISDN optional 
Macintosh 8-pin serial 2 0 0 0 
Video port DB-15 0 SG I digital video input, 0 0 

NTSC/PALcomposite 
and $-video inputs 

INPUT DEVICES 
Keyboard type Apple Desktop Bus Enhanced PS/2 style Multimedia IBM- PS/2 Sun Type 5 Sun Type 5 

Three-button mouse 
Optical mouse 

ADB Mouse ti 
0 

•
0 

compatible 

•
0 

PS/2 
Optional 

•• •
Optional 

NETWORK ADAPTER 
Ethernet adapter manufacturer N/A Digital Equipment AMO Silicon Graphics Sun N/A 
Ethernet adapter model N/A DE435 PC Net PCI chip set Integrated Integrated Integrated 
Ethernet adapter location Built-in PCl slot Moth erboard P·Bus Motherboard Motherboard 
Ethernet connectors EtherTalk 10Base-T, 10Base-2, 10Base-T/AUI Twisted-pair Twisted-pair AUi 

10Base-5 
ISDN interlace 0 0 0 • 0 0 

DRIVE BAYS 
Total 3~-inch drive bays 
Total 5X-inch drive bays 0 2 0 0 

CD-ROM 
Drive manufacturer 
Drive model 
Speed 
Interlace 
Integrated speakers 

Various 
Internal 
4x 
SCSI 

• 

Sony 
N/A 
4x 
SCSI 
0 

Various 
N/A 
4x 
SCSI 

• 

N/A 
N/A 
N/A 
N/A 
N/A 

Various 
Various 
2x 
SCSI

• 

N/A 
N/A 
N/A 
N/A 
N/A 

4~ 
I~ = BYTE Best •= yes; 0 = no; N/A = not applicable 

• Street price 
•• The Apple server demonstrated an unacceptable amount (more than 5 percent) of failures in FTP and HTIP file transfers; however, wi th eight client sessions, 

it was able to complete the HTIP test (see page 127) . 
... Shared by both processors 
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• • • • • • • • • • • • 

• • • • • • • • • • • 

• • • • • • 

• • • • • • • • • • 

~\ TATUNG SCIENCE & 
APPLE COMPUTER DIGIT AL EQUIPMENT ~ INTERG RA PH SILICON GRAPHICS SUN MICROSYSTEMS TECHNOLOGY 
WORKGROUP SERVER 9150 /120 ALPHASERVER 1000 4/266 10-40 WE BFORCE INOY NEIRA i625 MICROCOMPSTATION 5/11 

HARD/FLOPPY DRIVE 
Slandard number of hard drives 1or 2 internal 
Manufacturer(s) Various Various Conner or Quantum Seagate Various Seagate or Fujitsu 
Hard drive model(s) 1 GB, 2 GB, 4 GB 1 GB. 2 GB, 4 GB 540 MB, 1 GB, 2 GB 535 MB, 1.05-GB 535 MB, 1 GB, 2. 1GB Seagate 1-GB Model 

internal ST31230N; Seagate 
2-GBModel 
ST32430N; Fujitsu 
4-GB Model N2934 

Total hard drive storage capacity 20GB 28-GB internal , 2-GB internal 2-GB internal 4.2-GB internal , 4 GB with two drive 
440-GB external 339-GB external bays holding two 

3~·inch drives 
lntertace SCSI SCSI SCSI SCSl-2 SCSI SCSI 
Number of drives installed in test system 2 1 1 2 1 1 
Total hard drive capacity in test system 
Standard 31!-inch 1.44-MB fl oppy drive 

2GB 

• 
2. 1GB

• 
2 GB

• 
2 GB 
Optional 

1 GB

• 
1 GB 
Optional 

SECURITY 
Power-on password Optional 0 
Keyboard password 0 0 
Setup utility password Optional 
Chassis lock 0• • • • • 

0Keyboard lock 0 0 0 0•
Support for SSL security Optional 0 0 
Secure remote log-in Optional 0 
Administer FTP access fil ter Optional 0 

DIMENSIONS 
Height (inches) 18.6 23.8 39.6 3 3.07 3 
Width (inches) 8.9 16.9 178.2 16 16.4 16.5 
Depth (inches) 20.6 25.6 186 14 16.1 17 
Weight (pounds) 36.8 85 33 16 27 32 

INSTALLED SOFlWARE 
Web software StarNine Technologies Process Software Netscape Commu- Netscape Commu- Netscape Commu- Internet Gateway 

WebStar 1.2.4 Purveyor 1.1 nications Server 1.22 nications Server 1.22 nications Server 1.22 for Solaris 1 
Windowing system Mac OS Windows NT Server 3.5.1 Windows NT OSF/Motif Toolkit 1.2, OpenWindows OpenWindows 

X1 1RS 
Networking component MacTCP Windows NT Server 3.5.1 Windows NT Iris NetWorker ONC Open Network 

FTP server 
HTIP server 
WAIS server 
Programming languages 

0

•
AppleSearch 
0 

••
Freeware kit- EMWAC 
Freeware Perl, TCP 

•••
0 

•• 
0 
ANSI C, C++, 

••
0 
0 

Computing

••
0 
0 

Fort ran??, Ada, Pascal 
HTML development tools PageMill and BBEdit Freeware versions of MS Word Internet WebMagic Pro, 0 0 

HotMeTal, HTMLed, Assistant WebSpace Author 
HTMLasst, HyperEdit, 

Gopher server 0 
Hyped. CU-HTML

• 0 O (download from 
Silicon Surt) 

0 0 

Graphics editor 0 0 0 Adobe Photoshop 3.0, Photoshop 0 
Illustrator 5.5 

General publishing tools Adobe Acrobat Freeware EMAC 0 Iris ShowCase&trade 
3.0 

Illustrator, Photoshop, 
RAD , Cyberleaf 

0 

E-mail software Apple Internet Mail Server Freeware Vancemail 0 MediaMail Pro, IRIX POP2, POP3, IMAP Internet Gateway 

Supports IPXISPX for Internet access 
IPXgateway software 

0 
0 

Optional 
Available 

0 
0 

0 
0 

•
Solarnet PPS 

Server 1.0 
0 
0 

NetWare connectivity software 0 Optional 0 0 Solarnet PPS 0 
Other included software Netscape Navigator Mosaic, Finger, NNTP 0 Developer Magic, 0 0 

not listed above News Server ProDev, OpenGL, 
lris GL 

SALES AND SUPPORT 
Length of standard warranty (years)/ 1/P, 2-day on-site 3 (on-site), 3 (next-day 3/P, L 1/P 1/P 1/P 
coverage response), 90 days (help 

desk on software) 
Extended warranty available 
Sales and distribution channels Direct, rese llers VARs Direct, resellers VARS, direct SunService Direct, VARS, OEMs 
On-line support avai lable • • • • • 

0
• 

Free technical support atter purchase 0 
On-site service available 
On-site service cost (first year) Free Free Free Varies depending on $120 $700 

maintenance contract 
Phone (408) 996-1010 (508) 493-5111 (205) 730-2000 (415) 960-1980 (415) 960-1 300 (408) 383-0988 
Toll-free phone (800) 776-2333 (800) 354-4825 (800) 345-4856 (800) 800-7441 (800) 821-4643 (800) 659-5902 
Toll-free support number (800) 767-2775 (800) 356-9000 (800) 633-7248 (800) 800-4744 (800) 872-4786 (800) 927.7880 
On-line address http://www.apple.com http://www.digital.com http://www http://www.corp http://www.sun.com techsup@tsti.com 

.intergraph.com .sgi.com 
Inquiry number 1122 1123 1124 1125 1126 1127 

Warranty: P = parts; L = labor • =yes; O =no 
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Imagine the First 3.5'' System Independent 

SCSI RAID That Supports 


Dual Host Connectivity 


We Did! =-· :,,. ... t ... 1 • • 

.. ..... . . . 
. . ~ ..... " . . ' : : : :::: : : : . 

'··-...., """" . . ..... - . 

S7'A c ~ r.. -:--:-:.. .:-:­.. ­-.. ~~ 
.LL-I. A-RAY,M ~ : : : ::::: : : 
Model 12S 41/A. · : : ::: : : : 

8.6 GB Capacity 
- RAID Levels 3 or 5 

--, $7,995

/ I 
: : : .. ..... .. . 
. .. ..... .. 
. . : ..... ~ ... ~ 

. . . ::::: : : . 

: : : " ..... 
----­ Includes RACA-IERT "' 


the Disk Array Monitoring/Alert Software 
..... .. 
.. . 

.. .. 

. : : ..... ,....... ,. 
" 
.. 

. .. .. ... .. ., .. 

Actual Size: 14 '"" (H) x I 0 "'" (D) x 6 "'" \VY) 

Data Availability and Reliability 

for Your Network or Desktop Computer ... 


Has Never Been So Affordable! 

SSI's STA CA-RAY delivers the next generation of high performance RAID technology 


that provides dual host connectivity with a standby 'hot spare' drive at an affordable price. 

With 8 MB of cache memory which expands to 32 MB, and an optional Fast/Wide SCSI-2 


interface, STA CA-RAY provides the highest performance in it's class . 


With the 3.5" form factor, open systems SCSI-to-SCSI RAID controller module, 
stackable 'hot swap' redundant components like disk drives, power supplies, power cords 

and fans ... STA CA-RAY provides all of the advantages of an expensive 
RAID subsystem at a low, entry-level price. 

Call STORAGE SOLUTIONS for More Information ._ ;:!! ~ 
on Truly Affordable RAID! (203) 325-0035 Jiii;;-: ... 

STORAGE SOLUTIONS, INC. 
Circle 108 on Inquiry Card. 550 West Avenue , Stamford, CT 06902© 1995 Storage Solutions, Inc. 



.JERRY POURNELLE 

An Upgrade for Mrs. Pournelle 

T he legend says the cobbler's children go 
barefoot. In our case, it's Mrs. Poumelle. Since 1990, 
Roberta has been using a Gateway 386DX with 
Desqview. 

In fairness to me, Roberta has been doing most of 
her work on Mac systems, and I've got her the latest, 
including a hot PowerBook and a Power Mac 8100. 
She 's more than happy with the Mac for developing 
her educational software. On the other hand, there 's 
a larger market in the PC world, and she needs to 
stay familiar with it, although she uses the DOS sys­
tem mostly for communications. 

She operates a big network of home-schooling teachers, as 
well as other educational conferences, and much of that uses au­
tomated software that runs onl y in DOS. Still, as Richard ob­
serves, she may be the last person in the U.S . running Desqview. 
Moreover, whi le she 's been able to connect to the Internet through 
BIX, it 's time for her to get on the World Wide Web itself, and 
for that she wants Windows. Clearly, it was time to upgrade. 

Incidentally, BYTE founded BIX, and although BYTE no 
longer has any ownership-BIX is part of the Delphi confer­
encing system-the BYTE editors have BIX accounts, and we use 
it for a lot of our official conferencing work. BIX doesn' t have the 
fancy graphical interfaces of other information utilities, but it 
does have the largest signal-to-noise ratio of any system I know. 

Anyway, we have two elderly- anything three years old is 
elderly-Gateway 2000 486DX2/66 systems. One, SuperCow, 
which has VL-Bus video, has been our experimental system and 
test-bed for a long time. The other is even older, being essentially 
the same machine without VL-Bus video . It has a Diamond 
Stealth video card, which is a lot faster than whatever VGA/EGA 
card is in Roberta's present system. For some years, that ma­
ch ine served as a NetWare network server, and it worked fine. 

Recently, we took down the NetWare network because we 
weren ' t using it. For my purposes, OS/2 Warp Connect, Mi­
crosoft Windows for Workgroups, and Microsoft Windows 95 
(W95) network nicely and provide all the network I need. That 
left the Gateway machine for Roberta; another hand-me-down, but 
it' s a darned good one, and a lot faster than what she was using. 

My first decision was what to put on it. I had three real is tic choices: 
OS/2 Warp Connect, Windows for Workgroups 3.11 , and W95. 

ILLUSTRATIONS: SAUL ROSENBAUM © 1996 

rwent on-line and asked for ad- Big Cheetah's 
vice. A major advantage ofBIX 
is that I .get useful information departure casts a pall 
rather than Spam. I had a lively over Chaos Manor­
di scussion with many knowl­
edgeable people. but the show goes 

First, because Roberta uses 
many DOS programs and does on-and Roberta gets 
communications, OS/2 Warp a Win 95 machine 
Connect looked good: it is, af­
ter all , what I use for most of 
my communications , including Web crawling. OS/2 is a better 
DOS than DOS by a lot, and it's very reliable for multitasking 
communications. 

The problem was multimedia. OS/2 can ' t run Microsoft Audio 
Video Interleave (AVI) files-Microsoft won't license it to IBM­
and wh ile there's a shareware version of QuickTime that runs 
with OS/2, there ' s no supported version. Since one of the rea­
sons Roberta wants an upgrade is to be able to work with Windows 
education software-there's a lot, and most of it is multimedia­
OS/2 just isn' t going to do it. That's a bit sad, but there it is . 

The next consensus was that W95 is preferable to Windows for 
Workgroups 3.11. It 's easier to learn, you can do more with it, 
and, in my experience, it works with DOS multimedia a lot bet­
ter than Wi ndows. 

That decided, I dug out my DOS 6.22 disks and started re­
moving NetWare by deleting its partition. I used FDISK. Version 
2.0 of Partition Magic gets rid of FDISK, and I should have used 
that, but I was in a hurry, and after all , I was creating only one 
bootable partition. An hour later, I had the disk formatted and 
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DOS 6.22 installed. Next we needed a CD­
ROM drive. 

Last week, Ron Sartore, president of the late 
and, by me, much lamented Cheetah In­
ternational, came for a visit, and I let him 
take Big Cheetah away. It 

in th e right place tookwas a sad moment, but fo r 
some reason, Big Chee­ four times as long as I had 
tah had been experienc­ expected. 

Then I fou nd that theing mysteri ous errors. 
5 Y. -inch floppy driveSince there' s a lot of pres­

sure for me to test and use wasn't worki ng properly. 
machines from companies These things do wear out. 

Since I had to get a newsti ll in business, it seemed 
drive anyway, I took outpointless to spend much 

time troubleshooting what both floppy drives and in­
sta Iled a Teac FD-505would never be more than 
combination 3Yi-/5 !4-incha very fast 486DX2/66 ; 

have done well on spatial-re lations test 
questions. I recall a number of items where 
I had to choose what a figure would look 
li ke if rotated 60 degrees, and I got decent 
scores on my co ll ege entrance exams. 
Since then, I must have lost that abili ty: 

getting those silly rails on 

so Ron took him away . Before he did, T 
removed the two-year-old Creative Labs 
Sound Blaster 16 card and its double-speed 
CD-ROM drive. 

It took about 10 minutes to get that in­
stalled in Roberta ' s machine. Then the 
trouble started. It al l worked " bread­
boarded," but now I had to find mounting 
hardware for both the CD-ROM drive and 
a big new hard drive. 

When I was entering college, I must 

drive. It's a half-height drive, so it takes no 
more room than a single drive, and it costs 
little more than a single floppy drive. You 
don't need a 5!4-inch floppy drive very of­
ten, but it's handy to have one. I can rec­
ommend the Teac FD-505; we' ve got one 
on about half the machines here. 

The trick is connecting the cable: on a 
flat floppy cable, one of the connectors 
has a section of the cable twisted . On the 
other connector, the cable remains flat. If 

you connect the one with the twist, the 3Yi­
inch drive will be A. If you want A to be 
the 5!4-inch drive, connect the one with­
out the twist. 

Installing the drive took no time at all 
except for those pesky mounting rails. 
We've really simplified the electronics in 
these machines, but the mechanical stuff 
leaves a lot to be desired. Eventually, I got 
it done while removing the skin from three 
knuckles. 

Testing the 3~-inch drive was no problem, 
since that ' s what I booted from. I then 
looked around for a 5!4-inch floppy disk, 
and what came up was Ali en Names , a 
shareware program written years ago by 
science fiction author and publisher Ralph 
Roberts . It efficiently generates a random 
assortment of ali en-sounding names ac­
cording to vowel/consonant schemes you 
input. It also generates insults. 

I'd forgotten just how good this pro­
gram is, and I'm glad I rediscovered it. 
Some programs are nearly perfect at what 
they do, and this is one of them. You can 
find a copy in my BIX conference. 

The floppy drive worked fine. Now for W95. 
I had fo ur choices. First, I could install 

r------------------------------------, 
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I 

WI BU-KEY Copy Protection lets your application work 
with any of these hardware interfaces with no modifications 
to your application.WIBU-KEY doesn 't just do a quick 

•• 
I Weare 
I looking for 

I Distributors 
worldwideI 

I 
I 
I 
I 
I 
I

L-----------------­
WI BU-SYSTEMS AG, Germany 
Rueppurrer Strasse 54, D-76137 KarlsruheWIBU 
Phone: +49-721-93172-0, FAX: ...93172-22

SYSTEMS Email: I00142, I674@compuserve.com 

check to see if the dongle is there - it works by encrypting 
the executable through our custom 
ASIC.With top notch security and 
flexibility, along with other great IGt:ii~J.,,·J 

MARCH, 14 - 20, 1996features like remote programming, 
Hall 11/F49 + 23/A22 

secure limit counters, and automatic 
or APl-based encryption, you'll quickly see whyWIBU-KEY 
is the best software copy protection available. 

Order your evaluation kit today: 
Call ESC: 800-986-6578 

s 
1~- EUROPEAN SOFTWARE 
/':_'If CONNECTION 

1617 St.Andrews Drive 
Lawrence, KS 66047 
Phone: (913) 832-2070 
FAX: (913) 832-8787 

:1.36 BYTE MARCH 1996 Circle 109 on Inquiry Card (RESELLERS: 110). 
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Windows for Workgroups, get that run ­
ning, test that the machine worked on the 
network, and finally install an upgrade ver­
sion of W95 fro m a CD-ROM. 

Second, I could skip W95 and install the 
upgrade CD-ROM version direct ly . As 
many readers have pointed out since my 
December column, the upgrade versions 
ofW95 don' t require that Windows be pre­
viously installed ; they merely demand that 
you insert di sk one of the Windows instal­
lation set at the proper time. I'd vaguely 
known that, but the December column was 
about tracking bugs, and I generally try to 
do that systematically. I wanted Windows 
for Workgroups 3. I l running so I could 
test things, incl uding the network, before 
installing W95. 

My third choice would have been a bit 
illegal. I have acquired an OEM CD-ROM 
copy of W95 to be installed on new ma­
chines. Microsoft doesn ' t se ll original­
in stallation CD-ROM vers io ns of W95 
except fo r OEM installations, probably 
because of the problem of supporting CD­
ROM drives. 

My fo urth choice was to install W95 
from floppy di sks. Alas, that 's what I did, 
largely to see what it would be li ke; and I 
learned that it's worth almost anything not 
to install W95 from floppy di sks. It would 
have been easier to install Windows fo r 
Workgroups 3.1 1, get that running, and 
upgrade to W95 from a CD-ROM. 

It takes forever-4 !-'.l hours-just to get 
W95 running directly from fl oppy di sks, 
and when you think you are done and try to 
configure, or install W95 Plus, you find 
yourself feed ing from one to seven floppy 
di sks into the system agai n. And again. It 
is bad enough, in fact, that I am going to 
reinstall W95 from an upgrade CD-ROM 
so that in the future when the system wants 
something, it will ask for that rather than 
the floppy di sks . 

Aside from the near-terminal tedium, 
though, everyth ing went swimming ly. 
W95 recog ni zed the Diamond Stealth 
video card, the ViewSonic l 7-inch moni­
tor, the Creative Labs Sound Blaster I 6 
card, the CD-ROM drive, and the Inte l 
EtherExpress network card. For reasons I 
don ' t understand, when I upgraded Pen­
tafl uge from Windows fo r Workgroups 
3. 11 , I had to manually tell W95 that the 
EtherExpress card was set at interrupt re­
quest (IRQ) I 0. Not this time. 

The bottom line is that Roberta has W95 
and is connected to the Chaos Manor in ­
ternal network; and I can say that it 's pos ­
sible to install W95 from floppy di sks, al­
though you reall y don ' t want to do it. 

It was worth the work. For years, I have 
used an old Hewlett-Packard LaserJet I1I 

lnterScan VirusWall™ does. 

Virus Protection For The Internet Gateway 
The lmernet can be a dangerous place. Access to the 'net creates holes in 
your LAN's virus protection. FTP fil e transfers pass through the lmernet 
gateway and go directly to desktop computers, bypassing server-based 
protection. New macro-rype viruses concealed in e-mail evade nearly 
every anti-virus sofnivare available. Even the roughest firewalls don't stop 
viruses. Only lnterScan stops viruses before they reach the LAN. 

lnterScan VirusWall by Trend Micro Devices 

The only software that stops viruses at the Internet gateway 


:Iii~ lnterScon UlrusWoll ~l!!l 

E-Mail Scan 
Flies to scan: 
·@Scan all flies attached to mall . (Maximum Protection) 
·OScan an flies with the following extenslone In mall. 

S .COM O .EXE 0 .SYS S .DRV S .CMD 
S .DLL S .386 Ill! .DOC 

Nollfloatfon: 

'""''"""'""""""",.,.,,.. 

E-Mail Scan dci ecrs new ~trains uf viruses concc:1lcd in c~m:ail 

8TREND 
M I CRO DEV I CES I NCORPORATED 

20245 Stevens C reek Blvd. 

Cuperti no, CA 950 14 

e-mai l: crend@trendmicro.com 

web: www.crendm icro.com 


lnterScan VirusWall 
• 	 Detects viruses at th e In ternet gateway, 

befo re they can evade traditional clienr­

server protection 
• 	 Detects new strains of viruses concealed 

in e-mai l attachments 

• 	 Scans al l gateway FTP, e-mai l and Web 

sire uploads and downloads in real time 

• 	 Auto matically updates vi rus patterns 

• 	 Tracks o rigi n of in fec ted fil es 

• 	 Scans files in fractions of a second 

Initially available for Sun" SPARC- using 
Solaris'· 2.4 and above. 

For more information about our Internet 
gateway virus protection technology, call 

1-800-272-3720 

llll trSc:an VirusWa llTM is :t registered 1rademark or Trend Micro Devices, Inc. 


All ot her marks arc the trademarks or regis1cred u:tdcmarks of chc ir r<'$pcc1ivc companies. 
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printer. It isn't fast or fancy, but for my 
limited printing, it has been good enough. 
Roberta, on the other hand, has a gorgeous 
600-dot-per-inch Lexmark printer, which 
is faster and fancier. So now that she ' s 
connected to the Chaos 
Manor network, I can use 
her printer when I have a 
big or fancy job. 

Once I had her system run- " 
ning, I got a nasty surprise. I 
had installed W95 with the 
Microsoft " Dove soap bar" 
Home Mouse plugged into 
serial port 1. Her older ma­ --­
chine had a mouse port and PS/2 mouse, 
with the modem connected to COMl , so 
her software expected the modem to be 
on COMl. No problem, I figured. Just 
plug the mouse into COM2. 

That didn't work. W95 said it could fi nd 
no mouse. Since COM2 on Gateway ma­
chines is a 25-pin port, and the mouse uses 
a nine-pin plug, I thought I had a bad 25­
to-nine-pin adapter, but that turned out not 
to be the case. Moreover, when I took that 
rig upstairs and tri ed it on SuperCow, 
which has an identical serial-port arrange­
ment, I got the same result : the mouse 

wasn' t found on COM2, this time by the 
Microsoft Mouse DOS software. I know I 
have had systems and software able to find 
a mouse on either COMl or COM2 with­
out problems, but not this time. 

I had several choices. First, I 
could find the documents . Per­

haps there 's a configuration 
file created when you install 
mouse software, and once it 
expects to fi nd that mouse on 
COMl, you must reinstall to 
change ports. I could find out 

and take care of it that way. 
The simpler way was to put the 

-- mouse in COMl and use COM2 for 
communications; which is what I did. I 
then discovered that Procomm l must be 
the dumbest program on earth. If you in­
voke it and it expects to find a modem on 
COMl but none is present there, it will si t 
there blinking " Initializing" until dooms­
day. Moreover, the only way to tell it to 
look on COM2 is to get into the program, 
only of course it won't load. 

I solved that by booting up wi th the 
mouse in COMl , invoking Procomm, un­
plugging the mouse from COM 1, and 
plugging in the modem. Then when Pro­
comm came up, I told it to look in future at 

COM2 and plugged the modem in there. 
That worked. I replaced Procomm 1 with 
Procomm 2, which has much the same in­
terface as Procomm I but doesn ' t have 
that stupid trick. 

On mice: I like the Microsoft "Big Teardrop" 
Mouse 2.0, but Logitech's newest Track­
Man Marble trackball is terrific: the point­
ing is precise, the software is compatible 
with all flavors of Windows and OS/2, and 
the feel is excellent. 

If you do a lot of mousing, a trackball is 
kinder to your wrist because you can rest 
your hand on it; and Logitech's TrackMan 
Marble stays cleaner than most upside­
down mice. Recommended. 

I installed Procomm 2 on Roberta's machine 
because she was used to Procomm 1, but it 
won't be permanent. I've recently con­
verted to HyperAccess 2. 1 for Windows. 
For years, my colleagues Wayne Rash and 
Hugh Kenner have recommended it. 

I limped along with Procomm 2 until 
W95 , when I made an awful discovery: 
while I can upload with ZMODEM in Pro­
comm 2 and W95, I can ' t download with 
ZMODEM from BIX. Any attempts to 
download produce the message that the 

KONEXX®Makes 
'Modem-to-Digital' Possible. 

Connect your modem to digital and multi-line phones with the~-~ 

KONEXX Model 111. Simply plug the Model 111 into 

any phone handset and your fax-modem is connected. 

Eliminate costly dedicated phone 

lines and potential damage to 

your modem. For international 

travel, use the high speed 

KONEXX Model 204 acoustic 

Koupler. Get KONEXX. Get connected. 

For more new connectivity solutions, call 

us at 1-soo-215-6354 or visit our ~oNEXX® 
r.:,[¥~.µ:'ll!Jj"'),l!!l•-.""f"'i"'~ web site at http://www.konexx.com/ N . . 

Your Modem Connectwn Solutwn. 
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download was cance led at user request. 
Apparently, the Procomm 2/W 95 combi ­
nation sends some spurious character that 
BIX interprets as an abort order. 

There' s also HyperAccess 6.0 for OS/2; 
it' s not a converted Windows version but 
a real OS/2 program. A " lite" vers ion 
comes with one of the OS/2 Warp Con­
nect upgrade packages , but get the "full " 
pack if you' re going to use it much. 

HyperAccess comes with log-in scripts 
fo r a number of services, including BIX, 
and it 's easy to generate others. You can 
mark , cut, and pas te without d iffi culty, 
making it easy to transfer stuff on-line to 
other fil es. The capture system is intuiti ve. 
It sends fil es easil y. I like HyperAccess 
2. 1 fo r Windows a lot. Recommended. 

The newest gadget at Chaos Manor is a 4-GB 
Micropoli s MicroDi sk 3243. Thi s is an 
external mode l. It has its own power sup­
ply and can be can-ied from one machine to 
another. 

The MicroDi sk 3243 comes with an in ­
genious case system that lets you stack 
several dri ves into a tower. The base unit 
contains the power suppl y and the SCSI 
connection to the ex ternal world ; if you 
add dri ves, they' ll be connected internally. 
You can use a stac k o f th ese to build a 
RAID system or simply to add several new 
dri ves to your system. 

Install ati on was a snap. It took a few 
minutes to unpack the dri ves and acces­
so ries-Micro po li s be li eves in secure 
packaging- and another 15 or 20 minutes 
to be sure we understood the instructi ons 
fo r assembling the external housing. Once 
that was clone, we connec ted the dri ve to 
the ex ternal SCSI connection of the Acl­
vansys SCSI controller on the Windows 
NT machine and rebooted. NT saw the 
dri ve at once and offered to format it. Half 
an ho ur late r, we had a pe rfec tl y good 
4-GB drive that's visible all over the net­
work. Over the next few days, I let a batch 
fil e write a zilli on little fil es and a couple 
of big ones, erase so me of the fi les , run 
an optimization program, erase the d isk, 
and start over. Thi s is a good stress tes t. 

I didn ' t expect any problems, and there 
weren' t any. The MicroDisk 3243 is fa st 
and rugged. This panicular model is said to 
be optimized for audiovisual data trans­
fe r, meaning that it 's better at delivering a 
high sustained ra te over time than reall y 
fas t short bursts . I' m not sure what any of 
th at means; the re comes a point when 
things are fas t enough, and thi s clri ve cer­
tainl y is that. It' s q uiet, and it run s cool. 

I recall v iv idl y when a I0-M B ha rd 
drive was about the size of a small wash­
ing machine. Now we have 4 GB , com­

plete with a power supply, in something 
smaller than a shoe box. Micropolis makes 
good dri ves. Recommended. 

Upgrading the wife-as Roberta puts it­
de layed completing the setup of our new 
du a l-Pentium system. Thi s fire-eater is 
built up from a PC Power & Cooling case 
and power suppl y. a Mi cro ni x mother ­
board, a Peri phera l Component Intercon­
nect (PCI) fas t SCS I contro ll er, Century 
Micro memory, a Digital Equipment hard 
dri ve, and a Matrox video board. 

We ' ll probably substitute a Micropolis 
9-GB hard dri ve for the 4-GB Digital hard 
drive before we' re done , if fo r no other 
reason than that the Micropoli s dri ve is 
qui e ter; th ere's a mildl y annoy ing hu m 
from the Dig ital dri ve. If the system were 
closed up, I doubt we'd noti ce the sound, 
but one reason for thi s system is to use it as 
a tes t-bed , which mea ns it 's lying on a 
workbench with the case open much of 
the time. 

We intend to use V Communicati ons' 
System Commander 2.2 and PowerQuest's 

Gain Access to the 

world of smartcards 


Aladdin Smartcard ln-1\ta\\\\\~\\\ 

In an inc1m1ingly 111red world,thousm1dsof pmfitablesmancard applications 

at~ just wa iling10 be developed ... in education. telecommunications, hea lthcare. 


banking,security. You name it. By personalizing and securing data, smartcards 

sati s~· a real need of the Information Age. 


'Ii> seize this opportunityand create successful smartcard applications, all you need is 

ASE"" - TheAladdin Smartcard Environment. ASE is an integrated development environment 


that gives software developers an efficient, flex ible and secure tool for making the mostof this 

new business opportunity. 


The ASE system incl udes ASl~SiJ)i, a library of software interfaces and utilities; ASEDril'B,a rersatile 

read/write smartcard drive unit; mid ASECards, personalized smartcards of various t)1Jes. 


ASE offers ease-of-use and asho11 leaming cmw, 111th standards-compli m1t suppon for a 111derange of smancards. 

And ASEincorporates advanced security features, includingdigital signature, authen tication, and otherpublic 


key c1wtographic functions. 


ASE Development Kits - as well :L' stand-aloneASFDrivev and customized ASECards - are nowavailable. 

Aladdin, a world leader in softwaresecuri ty, has more than 10 yeai~ of experience in providingadvanced solutions 

for app lication developers, in the fi eldsof security app lications, system integration, and development tools. 


For more information about ASE -your ke)' to theworld of smartcards - call 1-800-223-4277 today. 
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Partition Magic 2.0 to install a whol e 

bunch of OSes on this machine: both MS­

DOS and PC-DOS, W95, Windows NT, 

OS/2, and Linux. System Commander lets 

you boot up with whichever OS you like; 

Partition Magic lets you 

change the disk partition 

allocated to each OS with­

out reformatting the disk. 

The programs together are 

a godsend. 


The only OS that takes 
real advantage of the dual 
processors is NT, and that 
hasn't been installed yet 
because I had some prob­
lems with the CD-ROM 
drive . We recently got a new six-speed 
Plextor 6PleX CD-ROM drive, and I first 
fired up the new machine with a QLogic 
SCSI controller that didn ' t have the right 
drivers. Then I took the Qlogic controller 
out and install ed the Adaptec PCI fast 
SCSI contro ller that ships with the 6PleX 
drive. 

I expected some trouble, but there was 
none: the system fired up, recognized the 
hard drive, recogni zed the 6PleX CD­
ROM dri ve, and waited for instructions. 
Alas, I' m out of time, so I didn 't get NT in­

stall ed yet. Next month for sure. Mean­
while, that 6PleX drive sure is fast. 

The CD-ROM revolution continues. Writable 
CD-ROM drives now cos t less than 
'.-- ---. read-only units did just a cou­

ple of years ago, meanin g 
that nearl y anyone can get 
into the CD-ROM business 
now-and a great many peo­
pIe have. I ge t ne w CD­
ROMs almost every day . 

The trend is toward inter­
active multimedia. Some are 
ed ucational. Others are a bit 
different. I suppose when 
CD-ROMs first came out, I 

should have been able to predict that there 
would be hundreds of discs with titles like 
Samurai Pervert Interacti ve, but I didn ' t. 

I did foresee that the CD-ROM would 
be a major boon to scholarship. Logos Re­
search Systems' Bible software is a great 
example. Their Logos CD Word Library 
2.0, Level Four CD-ROM contains seven 
Engli sh Bible translations, including King 
James, American Standard, Revi sed Stan­
dard, and New Rev ised Standard ; the Old 
Testament in Hebrew and Greek; the New 
Testament in Greek, with Byzantine and 

Alexandrian versions; the Latin Vulgate; 
translation tools, including several dictio­
naries and grammar expositions; major 
Bible commentaries ; maps; and a lot of 
other scholarly and devotional tools . 

It 's all searchable, left to right for Eng­
lish and Latin , right to left for Hebrew. 
You can set up split screens with the orig­
inal text and several translations side by 
side. There's an editor for attaching notes. 
You can extract and print texts. It comes 
with a short instructional video. They've 
even preserved the original fonts and text 
formats of works such as Jerome's and 
Matthew Henry's commentaries. In a 
word, they've done this right. 

They 've set the standard for scholarly 
works on CD-ROM. If you have any in­
terest in Bible studies, you need it. Highly 
recommended. 

I long resisted 21-inch monitors, and now I 
wonder why I did. Yesterday, I installed a 
ViewSonic Professional Series PT810 at 
my main station. It took about 10 minutes, 
most of that devoted to carrying this 80­
pound beauty up the stairs. W95 recog­
ni zed it instantl y. Changing to 1280 by 
I 024 pixels took a few minutes. 

Then I sat down to it. John Carr, my 

12-screen X Window terminal 
uses up to 4 boards in PC/ bus 

The DX-Wall12 is a high performance PC based Xterminal which 
connects directly to the PC's PCI bus and controls up to 12 monitor 
screens. The product consists of single and multi channel graphics 
add-on boards and XWindow server 
software. 

~, :;;1~ !~ 
~·· 

The DX-Wall1 2 
server software 
can handle one 
large coherent 

virtual X 
Window screen 

with a 
resolution of 

5120x3072 as 
an example. 

Windows can 
cover parts of 
more monitor 

screens. 
Window movements and cursor handlings are automatic. 

Custom X Window server 
developments, portings, and 
X application systems' Compatlblllty XWindow X1 1 RS 

Sottware platforms DOS &SCO UNIX syslems development are available. Controllers single channel or lhree­
channel graphics boards for 

DEXON Systems Ltd PCI 

• 
H-1025 Budapest. Sz1kla u.21. 
Hungary 
Phone: +36 1 393 26 17 

• 
Accelerators WeitekP9100 
Number of bo ard s lrom 1up to 4in one syslem
Number of scr ee ns from I up lo 12 monilor 

screens mone syslem 
Re so lulion fr om VGA up lo 1280 x 

Fax1 : +36 1 393 2618 ~;nil~; ~~r~~; l200 each 
Fax2: +36 23 420 749 

A Message 

to Our Subscribers 


F
rom 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 direc t mail purposes only; 
telemarketing calls are 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: 

I ;' IJ 11 BYfE Magazine Subscriber Services 
- - - - - PO Box 555, Hightstown, NJ 08520 

~ 
A Division ofThe McGraw-Hill Companies 
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American Made 

Steel Chassis 


Computer or RAID 

Applications 


- Rugged all -steel constructi on 
- Des igned for FCC certification 
- Easy assembly and service 
- Full line of models and sizes 
- Competiti ve prices 
- American made redundant power 

supplies, removable disk drive 
modules, RAID controllers, 
Passive Back Planes in stock ! 

Call NOW for information 
and FREE color catalog 

1-800-394-4122 
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Same day shipment! 
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FD-505 ($149), Teac America, Inc., Montebello, 
CA, (800) 888-4923 or (213) 726-0303, fax 
(213) 727-7652. Circle 1137 on Inquiry Card. 

HyperAccess 2.1 for Windows ($99.95), 
HyperAccess 6.0 for OS/ 2 ($129), Hilgraeve, 
Inc. , Monroe, Ml , (800) 826-2760 or (313) 243­
0576, fax (313) 243-0645, http://www 
.hilgraeve.com . Circle 1138 on Inquiry Card. 

Logos CD Word Library 2.0, Level Four 
($599.95), Logos Research Systems, Inc., Oak 
Harbor, WA, (800) 875-6467 or (360) 679­
6575, fax (360) 675-8169 , http: //islander 
.whidbey.net/-logos. Circle 1139 on Inquiry Card. 

MicroDlsk 3243 External Drive ($2190), 
Capricorn 3243 Internal Drive ($1750), 
Micropolis Corp., Chatsworth, CA, (800) 395­
3748 or (818) 709-3300, fax (818) 718-5312, 
http://www.micropolis.com. Circle 1140 on 
Inquiry Card. 

Mission Critical ($59.95), Legend 
Enterta inment Co., Chant illy, VA, (800) 658­
8891 or (703) 222-8500, fax (703) 222-3471, 
72662,1021@compuserve.com. Circle 1141 
on Inquiry Card. 

long-suffering ass istant, was raving about 
how great the color was and how sharp 
the icons looked. I put up some text. " It 's 
maybe a little fu zzy?," I said . Then I real­
ized: I was still wearing my street glasses. 
Of co urse it looked fu zzy. I changed to 
my computer glasses wi th 28-inch focal 
length , and you' II have to fi ght me to get 
thi s monitor away fro m me. 

I'll bet that 5 minutes after LaJTy Niven 
sees it, he will order one. I am literall y sit­
ting here wondering how I got along with­
out this all these years. I can read this com­
fo rtably fro m any position. When I switch 
to the desktop, I can have all kinds of stuff 
lying around on-screen, and 1don't have to 
lean forward to see the icons. 

Modern video boards and W95 can take 
advantage of a big screen. If you spend a 
good part of your time staring at a com­
puter monitor, get a good one. Why go 
blind? I love thi s ViewSonic Profess ional 
Series PT8 l0. Highl y recommended. 

The game of the month, and probably the 
year, is Legend Entertainment 's Mission 
Critical. It starts fast: you are alone aboard 
a U.S. battle cruiser in a war zone in space. 
Your captain and all the crew are dead, 
but the skipper and hi s executive offi cer 
arranged fo r you to survi ve to carry out 
the crucial mi ssion of the ship. No one but 
the skipper and the executive offi cer knew 
what that miss ion was. Meanwhile, the 
ship has been damaged and needs repair. 

When you get the repairs made, yo ur 
rea l trouble starts: the enemy is coming, 
and you have to fi ght thi s ship with no 
crew. That's barely possible, because the 
combat system is pretty realistic: you give 

Partition Magic 2.0: DOS/Windows 95 
($49.95). DOS/OS/2 Personal License 
($69.95), DOS/Windows/OS/2 Professional 
License ($495.95), PowerQuest Corp., Orem, 
UT, (800) 379-2566 or (801) 226-8977 , fax 
(801) 226-8941, http://www.powerquest.com. 
Circle 1142 on Inquiry Card. 

6PieX CD-ROM Drive: 63CS internal ($359), 
65CS external ($449), Plextor Corp., Santa 
Clara, CA, (800) 886-3935 or (408) 980-1838, 
fax (408) 986-1010. Circle 1143 on Inquiry Card. 

System Commander 2.2 ($99.95), V Commu­
nications, Inc., San Jose , CA, (800) 648-8266 
or (408) 296-4224, fax (408) 296-4441, http: 
//www.v-com.com. Circle 1144 on Inquiry Card. 

TrackMan Marble ($99.95), Logitech, Inc., 
Fremont, CA, (800) 231-7717 or (510) 795­
8500, fax (800) 245-0000, on CompuServe, 
go logitech. Circle 1145 on Inquiry Card. 

Viewsonic Professional Series PT810 ($2495), 
Viewsonic, Walnut, CA, (800) 888-8583 or 
(909) 444-8843, fax (909) 869-7958, 
http://www.viewsonic.com. Circle 1146 on 
Inquiry Card. 

orders to drones, and they do the fi ghting. 
The graphics and sound effects are great, 

there are lots of movie action sequences 
with good human actors saying intelligent 
things, and, in general, they did thi s ri ght. 
It has a realistic fee l. I had no trouble in­
stalling and running thi s on Pentafluge un­
der W95. Highly recommended. 

The CD-ROM of the month is Microsoft 
Windows 95 Plus. You don' t have to have 
thi s, but you' ll li ke it. Be sure to install 
the pinball game: it 's the most reali stic 
computer pinball simulation I have seen. 

The book of the month is John Decem­
ber's Presenting Java (Sam's Net, ISBN 1­
57521-039-8). Java is Sun Microsystems' 
animation progra mming language for the 
Web. Since Microsoft has licensed Java, it 
has become the de facto standard Web lan­
guage. Hot Java is a Web browser written 
in Java and available from http://www.java 
.sun .com/. They' re described in clear lan­
guage in thi s book. Recommended. 

Next month: I give Chaos Manor User's 
Choice A wards for the most useful hard ­
ware and software of 1995, along with the 
annual Orchid and Onion parade; and, of 
course, Windows NT and the new dual­
processor machine. • 

Jerry Pournel/e is a science fiction writer 
and BYTE senior contributing editor. You 
can write to Jerry c/o BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458. Please 
include a selfaddressed, stamped envelope 
and put your address on the letter as well as 
on the envelope. Due to the high volume of 
letters, Jerry cannot guarantee a personal 
reply. You can also contact him on the In­
ternet or BIX atjerryp@bix.com. 
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http:http://www.viewsonic.com
http:www.v-com.com
http:http://www.powerquest.com
mailto:72662,1021@compuserve.com
http:http://www.micropolis.com
http://islander
http:hilgraeve.com
http://www


Operating Systems [~1rnliJ~llwlliI~ l}i 


Plan 9: Feature Film 

to Feature-Rich OS 

A new OS, not from outer space but from of machine, is an economic decision 

venerable Bell Labs, treats all 

objects as files or file systems 

BY PAUL FILLINICH 

I n a tongue-in-cheek sa lute to Ed Wood 's sc i-fi cu lt 
class ic Plan 9 .fi·om Outer Space, researchers from 

AT&T Bell Laboratories named thei r ground-break ing 
operating system Plan 9. The new OS was created by an 
a ll-star cast including Rob Pike, Dave Presotto , Ken 
Thompson, Howard Trickey, and Phil Winterbottom, with 
support from Unix co-creator Dennis Ritchie. 

The story opens with the scientists discussing their un­
happiness with trends in commerc ial operating systems. 
Calling on their Unix experience, they and their col leagues 
on the Bell Labs computer-science research team begin to 
design a system that could adapt well to changes in hard­
ware. In particular, they want to build an operating system 
that could profit from continuing improvements in personal 
machines, such as bit-map graphics, medium- and hi gh­
speed networks, and high-performance microprocessors. 
Thompson and Pike want the OS to be a general-purpose, 
multiuser, portable distributed system that could be im­
plemented on a variety of computers and networks. 

Thus Plan 9 was born . It 's less than 600 KB in size 
and cu rrently has several reference ports, including the 
Motorola 68020 and above, Spare , Mip s, the Intel 
386/486/Pentium fam ily, and Hobbit arch itectures. Plan 9 
is client/server-oriented but with a major difference: Every­
thing is a client, and everything is a server. 

Building the Perteet Distributed OS 
Plan 9 is predicated on several principles. The first is that 
all objects in the system are either file s or file systems. 
Everything the program can talk to fits into this abstraction . 
An extension of a goal within the Unix design, Plan 9 
takes this idea to its logical end. 

In Plan 9, all communication with files is expressed in 
a protocol that can be transmitted over a wire. Thus every­
thing can be made to be a remote file system. No longer do 
you have to know where a particular fi le resides. 

Plan 9 also implements some new ideas in how it handles 
its namespace. The namespace-the set of objects visible 
to a program-is dynamically and individually adjustable. 
This is a new idea and has many interesting effects. Essen­
tially it means the set of files the OS can see can be adj usted 
per process. Therefore, application programs do not need 
to know where they are running; where, and on what kind 

that does not affect the construction 
of the application itself. 

The Plan 9 operating system can 
run stand-alone or distributed over 
separate machines acting as CPU 
servers, file servers, and terminals. 
The pieces are con nected by a si n­
gle file-oriented protocol and local 

namespace operations. Plan 9 is built from di stinct, spe­
cialized components rather than from similar general-pur­
pose components. 

The Old Distributed Days 
Until now, it has been common to connect a group of per­
sonal time-sharing systems- workstations-with a medi­
um-speed network. But d1is has a number of shortcomings. 
Each workstat ion has private data, so each must be ad­
mini stered separately; maintenance is difficult to central­
ize. The machines are replaced every couple years to take 
advantage of technological improvements, rendering the 
hardware obsolete, often before it has been paid for. 

Most telling, though, is that a workstation is largely a 
se lf-conta ined system, not speciali zed for any particular 
task, too slow and l/0-bound for fast compilation and too 
expensive to be used just to run a window system. To the 
Plan 9 team, concerned primarily with software develop­
ment, it seemed that an approach based on di stributed 
specialization rather 
than compromise 
could better address 
issues of cost-effec­
ti veness, mainte­
nance, performance, 
reliability, and secu­
rity. The Bell Labs 
team decided to 
build a complete ly 
new system and ter­
minal. This gave 
them an opportunity 

1 All objects are either files or file 

°' All 

systems. 

file communication is ex­
~ pressed in a protocol that can be 

transmitted over a wire. 

6> The namespace is dynamically and 
~ individually adjustable. 

to rethink and perhaps even replace most of the utilities 
they had accumulated over the years. 

At Your Service 
Plan 9 is divided along lines ofservice function. CPU servers 
concentrate computing power into large (not overloaded) 
multiprocessors; file servers provide repositories for stor­
age; and terminals give each user of the system a dedicated 
computer, with bit-map screen and mouse, on which to run 
a window system. The sharing of computing and file-stor­
age services provides a sense of community for a group of 
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programmers, amortizes costs, and centralizes and sim­
plifies administration. This architecture is remini scent 
of the centralized tenninal-to-CPU time-sharing struc­
ture of the '70s. However, Plan 9 has some new and 
striking differences. 

Plan 9 accommodates a variety of different net­
works. The serv ice pieces communicate by a sing le 
protocol, built above a reliable data-transport layer of­
fe red by an appropriate network that defines each 
service as a rooted tree of fi les. Even for serv ices not 
usuall y considered as fil es, the unified design per­
mits some noteworthy simplification. Each process Under Plan 9, a single file server maintains the data store for multiple CPU servers. The operating 

has a local file names pace that contains attachments system moves data from RAM to disk to RAM based on frequency of use. 

Plan 9Distributes Processing, Centralizes Storage 

to all services the process is using and thereby to the 

files in those services. One of the most important jobs of a terminal 

is to support its user' s customized view of the enti re system as rep­

resented by the services vi sible in the namespace. 


Here's how some of the major Plan 9 components work: 

CPU servers: The CPU server performs compil ati on, text processing, 
and other applications. It has no loca l storage; all the permanent 
fil es it accesses are provided by remote servers. Transient parts 
of the namespace, such as the collected images of active process­
es or services provided by user processes, may reside locally, 
but these di sappear when the CPU server is rebooted. Plan 9 
CPU servers are as interchangeab le fo r their task-computa­
tion-as are ordinary terminals for theirs. 

A multiprocessor CPU server has several advantages. The 
most important is its ability to absorb load. If the machine is not 
saturated, there is usually a free processor ready to run a new 
process. This is similar to the notion of free disk blocks in which 
to store new files on a file system. The compari son extends fur­
ther: Just as you might buy a new disk when a file system gets fu ll , 
you can add processors when the system gets busy, without need­
ing to replace or duplicate the entire system. Of course, you can 
add new CPU servers and share the fil e servers. 

File servers: Plan 9 file servers hold a ll permanent files. The fil e 
server presents to its clients a file system rather than an array of 
di sks or blocks of fil es. The fil es are named by slash-separated 
components that label branches of a tree and may be addressed for 
IIO at the byte level. The location of a fil e in the server is invis­
ible to the client. 

An example of how this separation of tile services works is how 
the Plan 9 developers themselves actually use the concept. Their 
true file system resides on a WORM , an optical di sk that can be 
recorded only once, and is accessed through a two- level cache of 
magnetic disk and RAM. The contents of the recently used files 
res ide in RAM and are sent to the CPU server rapidly by OMA 
over a high-speed link, which is much fas ter than a regul ar di sk 
although not as fas t as local memory . The magnetic di sk acts as 
a cache for the WORM and simultaneously as a backup medium 
for the RAM. With the high-speed links, it is unnecessary for 
clients to cache data. Instead, the tile server centralizes the caching 
for all its clients, avoiding the problems of distributed caches. 

Namespaces: The protocol for communicati on with Plan 9 serv ices 
is fi le-oriented; all services must implement a tile system. That is, 
each service is arranged into a set of fi le-like objects collected into 
a hierarchy called the namespace of the service . When a pro­
gram calls a Plan 9 service, the program is connected to the root 
of the namespace of the service. Using the protocol, the program 

accesses the service by opening, creating, remov ing, reading, 
and writing files in the namespace. 

From the services available on the network, a Plan 9 user se­
lects those desired: a fil e server where personal files reside, oth­
er servers where data is kept, or a departmental fil e server where 
the softwm·e for a group project is being written. The namespaces 
of these various services are collected and joined to the user's own 
pri vate names pace by a fundamental Plan 9 operator (called at ­
t a ch) that joins a servi ce's namespace to a user's. The user's 
namespace is formed by the union of the spaces of the services be­
ing used. The loca l namespace is assembled by the local operat­
ing system for each user, typical ly by the terminal. The nmnespace 
is modifiable on a per-process level, although in practice much of 
the namespace is assembled at log-in time and shared by all that 
user's processes. 

One of Plan 9 's fund amental operations is attaching network 
services to the local namespace on a per-process basis. This fine­
grained control of the local namespace is used to address issues 
of customizability , transparency, and heterogeneity. I
Plan 9 Resources:Applications for Plan 9 
An advantage of Plan 9's _ 
c lose re lati onship w ith . 
Uni x is th at many of the · 
ap pli ca ti o ns th at run on 
Uni x can be potted to Plan 

Anonymous FTP: plan9.att.com 

University ofToronto site: 

http: //www.ecf.toronto.edu/ plan9 

9. Much of what is delivered as part of the Plan 9 source-code 
product will be familiar to Unix developers. Not only have Unix 
applicati ons been ported to Plan 9, but much of the standard 
command set looks similar to that of Unix. 

But does the world need another operating system? It depends 
on the niche being addressed. AT&T sees a niche for Plan 9 in em­
bedded systems and massively parallel systems. Each of these seg­
ments has adequate operating systems. However, there is not a 
consistent standard OS that cohes ively connects these systems. 
Thus Plan 9 may find its place in applications that depend on 
low-end, single-use devices that must communicate with large­
sca le appli cation servers. 

Plan 9 is available today. Many leading-edge companies are 
looking to see how they can use it in their businesses and prod­
ucts. Some companies have already found a niche for it . Plan 9 
from Bell Labs could be play ing soon at a computer near you. • 

Paul Fillinich is a marketing manager at AT& T. His software career 
includes a long-running role as the original product manager fo r 
C++ (produced by Bjarne Stroustrup). He is an avid fan ofsoftware 
technology, not bad B-movies. You can reach him by sending E­
mail to editors@bix.com. 
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Bringing Benchmarks up to SPEC 

A suite of respected CPU 

benchmarks gets a face-lift 

TOM YAGER 

C omputer sys tems keep gettin g fas ter. That's th e 
way we like it. Unfortunate ly , this also creates a 

challenge: As systems evolve, so must the benchmarks 
that we use to compare them. 

The las t time the Standard Performance Evaluation 
Corp. (SPEC) released a new version of its performance 
tests was in 1992. Since then, the SPECint92 (integer) 
and SPECfp92 (floating-point) benchmarks have become 
industry standards. However, SPEC 's members hip­
which comprises system vendors, educational institutions, 
and consultants-has been busy finding fault with its 
own work. The result of all this soul-searching is a new 
benchmark, known as SPEC95. Thanks to new test pro­
grams and a new base line machine, SPEC95 creates a 
more level playing fi e ld for comparing different systems 
and microprocessors. 

Of course, you should view any benchmarks with a 
skeptical eye. Nobody has yet invented a canned bench­
mark test that precisely measures how your system will 
perform when running your software. For some users, the 
only worthwhile benchmarks are the ones that they cre­
ate and run themselves using real applications. But stan­
dardized benchmarks such as SPEC95 are nevertheless 
useful for obtaining ballpark estimates of how different 
systems will perfo1111 under actual conditions. At the very 
least, you can use them as a broad, initial screen. 

Rocketing Ratios 
SPEC95 includes two test suites. One, written in C, mea­
sures integer pe1formance; another, written in FORTRAN, 
meas ures floatin g-point performance. These programs 
deliver their results indexed to a standardized baseline 
system (a 40-MHz Sun SparcStation I 0) scoring 1.0. ln 
other words, if the SPECint95 result is 5.0, then the test­
ed system is five times faster at integer tasks than the base­
line system. 

SPEC92's baseline system was a Digi tal V AX-11/780. 
This system was also the baseline for another, more du­
bious, benchmark: Dhrystone MIPS . This benchmark fell 
into disrepute over the years and is sometimes defined as 
"meaningless indicator of performance" or " marketing's 
idea of performance." 

Actually, MIPS and SPEC92 were to lerable bench­
marks until some CPUs began scoring ratios in the hun­
dreds. For example, Digital Equipment estimates that its 
Alpha 21164 processor scores greater than 500 SPECint92 
and 750 SPECfp92. Digital predicts that a next-generation 

Alpha processor, which is scheduled for introduction in 
1997, will atta in 1000 SPECint92. Sky-high ratios like 
these obscure the differences between systems and might 
indicate that some tests ran too fast to permit accurate 
measurement. 

To keep the test ratios from soaring out of control (at 
least for a whil e), SPEC95 adopted the new SparcStation 
10 baseline system. As a result, Digital says that the same 
Alpha 2 I 164 chip th at was estimated at 500 SPECint92 
and 750 SPECfp92 now achieves 11 SPECint95 and 17 
SPECfp95. 

Another problem SPEC tackled was optimized com­
pilers. SPEC had to abandon one floatin g-point test en­
tirely when a new FORTRAN compiler knocked perfor­
mance ratios ri ght out of the park. The combination of 
faster systems and smaiter compilers creates a problem for 
all types of benchmark programs. 

How do you write a program that 's complex enough 
to test a system acceptably well under all conditions but 
th at also runs in a reasonable amount of time? SPEC' s 
lates t answer is that you can't. That's why if you run the 
full suite of SPEC95 tests on the new baseline machine, 
you won't get your results for two days. 

New Requirements 
The SPEC95 benchmai·k suite consists of programs culled 
from various sources, primarily academic and scientific. 

co111inued 

THE SPEC95 BENCHMARK 
It's based on a new suite of programs. 

SPEC95 INTEGER TESTS 

Game of Go 099.go 

Motorola 88000 RISC CPU simulator 124.m88ksim 

GNU C compiler 126.gcc 

File compression /decompression 129.compress 

LISP interpreter 130.li 

JPEG compression/decompression 132.ijpeg 

String and integer manipulations 134.perl 
in the Perl language 

Database 147.vortex 

SPEC95 FLOATING-POINT TESTS 
Mesh generator 101 . tomcatv 

Shallow-water model 102.swim 

Quantum physics 103.su2cor 
Astrophysics 104.hydro2d 
Multigrid solver in 3-D potential field 107.mgrid 
Differential equations 11 O.applu 
Simulated turbulence in a cube 125.turb3d 
Weather conditions and distribution of pollutants 141 .apsi 

Quantum chemistry 145.fpppp 
Plasma physics 146. waves 
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SPEC' s first alteration was to replace some of SPEC92 ' s small 
programs with more demanding ones. The goal was not only to 
create longer run times but also to present a more accurate picture 
of true performance by using larger, more resource-intensive pro­
grams. The SPEC95 code is portable and runs on just about any 
fl avorofUni x. Soon there will also be a version available for Win­
dows NT. 

Of course, compiled programs measure the effici ency of a 
compiler as much as they measure the performance of a system. 
SPEC answers thi s criticism in two ways. First, SPEC acknowl­
edges that compilers and optimizers can have a significant impact 
on the results. Second, SPEC now requires vendors to run the 
benchmarks with limited optimizations-no more than four op­
timi zation fl ags . Vendors must use the same fl ags for all tests 
and report their optimizations. 

SPEC never intended for SPEC92 to measure 1/0 performance, 
but sometimes the larger tests overflowed a system's main mem­
ory , forcing it to use virtual memory . As a result, machines with 
faster disk I/O pe1formed much better. To avoid this situation, 
SPEC95 requires the test system to have at least 64 MB of RAM 
(Windows NT systems, too). 

By changing the test code and defi ning a new baseline, SPEC 
has made it almost imposs ible to dev ise a conversion formul a 
that translates SPEC92 results into SPEC95 numbers. SPEC 
wisely discourages this because the two tests are not comparable. 
Major e lements of the SPEC92 suite don' t ex ist in SPEC95. The 
new benchmarks place less emphasis on floating-point math, be­
cause integer operati ons are more typical in real-world applica­
tions. And some tests in the SPEC95 suite run for a given period 
of time rather than for a given number of iterations, making com­
parisons with SPEC92 still more difficult. 

Therefore, to obtain SPEC95 results fo r older systems, you have 
to run the SPEC95 suite on those machines. Unfortunately, many 
of them can' t meet the minimum RAM requirement of 64 MB . 
That' s why you won' t see SPEC benchmarks for all six genera­
tions of the Inte l x86 architecture going back to 1978. For those 
kinds of historical comparisons, we' re still stuck with MIPS. 

I Standard Performance Evaluation Corp. Looking for Respect
Na.t1onal Computer Graphics Assoc1at1on One of the best thin gsFairfax, VA 
(703) 698·9604 about SPEC is that it' s un­
spec-ncga@cup.portal.com biased. Even though ven­

dors such as IBM and In­
tel help define the benchmarks, SPEC is a nonprofit organization 
that makes everybody play by the same rules . 

Limiting the compile r optimizations is ju st one example. 
There's also a whole set of "run rules" that govern compil ation, 
testing, and system configuration. Vendors must fo llow yet an­
other set of rules when publishing their test results. 

Official SPEC95 test reports will have at least two numbers. 
SPECint_base95 measures integer performance with minimal 
compiler optimizations; SPECfp_base95 does the same for fl oat­
ing-point performance. These are probably the most trustwor­
thy numbers because they obey the most stringent rules. Howev­
er, it' s likely that you' ll see two additional results: SPECint95 and 
SPECfp95. These tests allow maximum compiler optimizations, 
which brings the compiler' s performance into the mix. 

However, some system vendors prefer to repmt SPECint_rate95 , 
which is an entirely different result; it measures throughput ratios. 
Instead of measuring a machine's performance while running a 
single program, SPECint_rate95 is based on repeated tests that 
count how many iterations that a machine performs within a fi xed 
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SPEC95: No COMPARISON TO SPEC92 

Because SPEC95 numbers are indexed to a different baseline system, 
they can't be compared directly to SPEC92 values. (Values shown 
are for a 150-MHz Pentium Pro.) Even the ratio of floating-point to in­
teger perfonnance might vary from the old benchmari<, as this example 
for the Pentium Pro 150 shows. 

SPEC95 SPEC92 
Floating-point 5.41 220 
Integer 6.08 276.3 

SPECint/SPECfp 1.12 1.26 

amount of time. Here, fac tors such as cache efficiency make a dif­
fe rence. 

Vendors are free to use any compiler optimization that they 
want fo r the SPECint_rate95 test. If they decide to use minimal 
optimizations, then they can report the result as SPECint_rate_ 
base95 . The parallel floating-point equivalents fo r these two tests 
are SPECfp_rate95 and SPECfp_rate_base95 . 

How to Use SPEC95 
Anyone can purchase the SPEC benchmark suite on CD-ROM for 
$600. It includes all the tools you need to compile and run the pro­
grams. Vendors can submit results to SPEC, which reviews them. 
If vendors don' t conform to all the run rules, they don ' t get pub­
li shed in the SPEC newsletter. Of course, SPEC can' t stop any­
one fro m publi shing numbers e lsewhere. 

When interpreting SPEC results, it's important to keep a few 
things in mind . First, although SPEC has attempted to devise 
a suite that c losely mimics system behav ior when running real 
applications, these are still synthetic benchmarks. Your mileage 
may vary. 

Second, remember that SPEC95 does not test I/O performance. 
If your application is l/0-intensive-on-line transaction pro­
cessing, fo r instance-SPEC95 probably won' t be as meaning­
ful as a disk-TIO benchmark. If the responsiveness of a GUI is 
important to you, SPEC95 isn' t the best choice for that, either. 

Finally, don't attempt to map specific SPEC95 test programs 
to your real-world applications. SPEC95 is a collection of pro­
grams that lets you compare one system' s basic performance to 
another' s. There' s still no substitute for running real programs on 
the system you ' re trying to evaluate. 

If you' re going to base a major purchasing decision on SPEC 
resul ts, you might want to compile and run the tests yourself. At 
the very least, obtain the benchmark results directly from SPEC. 
If these results are marked ly worse than the vendor 's published 
numbers, demand an explanation fro m the vendor. SPEC's new 
rules should make it more difficult fo r vendors to rig the tests 
with their own benchmark-specific optimizations. SPEC has put 
the world on notice that if it uncovers any such optimizations, it 
will change the suite to close the loophole. 

SPEC deserves praise for its dedication to providing reliable test 
data. SPEC95 is a definite improvement over SPEC92. • 

Tom Yager is a freelance writer and an evangelist fo r the Matrox 
Video Products Group. He works from his research lab in No rth 
Texas. You can. reach him 0 11 the Internet at tyager@maxx.net or 
on. BIX c/o "editors. " 

mailto:tyager@maxx.net
mailto:spec-ncga@cup.portal.com


THE ONLY X SERVE R 


THAT'S APPLE® TO THE C OR E . 


A good X server can connect you to a UNIX host. But only a great X server 

can make you feel right at home, with an interface that looks and works just 
• like your Mac. And only one combines Apple workstation teclmology with 

industry-leading X server expertise. It's called XoftWare® for Mac™ OS -the fastest, friend­

liest, most stable X server of its kind. But what else would you expect wnthe 
Developers 

from AGE? After all, that's our core competency. To learn more about of 

~~arrXoftWare for Mac OS, give us a call at 1-800-PICK-AGE. fi l im/1111 •s 

-----------11-· ..------------­mi111 1~111.11181 
ttJNETM4N4GE0 NetManage, Inc. 10725 North De Anza Bl vd ., Cupertino, CA 95014 ~age 
Netuwk 1b11r IJelklop To The llUrld Tel: 408.973.7171 Fax: 408.257.6405 

Now Part or Ncli\•lanagc
E-mail: sales@netmanage.com URL: http ://www.netmanage.com Developers of Chameleon 

XoftWare and NetManage are a registered trademark of NetManage, Inc. Apple, Mac and the Mac OS logo 
are trademarks of Apple Computer, Inc., used under license. All other trademarks are the property of their respective owners. 

Circle 121 on Inquiry Card. 
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Buying computer products is a major commitment. A commitment of time and money. 

So before you jump in with both feet, make sure the relationship is going to work. 

Look for the NSTL Seal. 

Nationa l Software Testing Laboratories puts hardware and 

software through the most rigorous testing in the industry. Our 

exclusive compatibility tests, using real world equipment like 

yours, ensure that components will talk to each other, work 

together, get a long great - or they can't carry the Seal. And 

that's true for everything from drivers and servers, to applications, 

adapters and printers . 

For more information about the NSTL S eal or a list of manufacturers who have 

earned it, call 800-220-NSTL or 61 0-941 -9600. Before you walk down the aisle. 

Plymouth Corporate Center • 625 Ridge Pike • Conshohocken. PA 19428 •Fax: 610-941 -9952 • NSTL is a division of McGraw-Hill . Inc. 
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Bug-Free Benchmarks 
Investigation into the erratic behavior Such was the case with the LU Decompo­


sition test. The test results exhibited a bimod­

of a benchmark leads to an unsettling al di stribution: The score was ei ther an un­


reasonab ly low number or a reasonably high 

discovery about memory allocation number- never anythin g in between . We 


were fru strated in o ur attempts to locate the 

cause of thi s effect. For example, on one Win­


RICK GREHAN dows NT-based system, we fo und that run­

nin g the Perfo rm ance Monitor in the bac k-


I f you ' ve ever had a perfectly good machine go hay­ ground always produced low numbers. On another system, 

wire on you-perhaps a new car that breaks clown as if we ran o ne of the o ther benchm ark tes ts-Numeri c 

you ex it the dealer' s lot-then yo u' ll understand thi s . Sort-prior to running LU Decompositi on, regardl ess of 
The BYTEmark, a program th at we had worked on fo r how man y intervening tes ts we ran , LU Decomposition 
better than a year-which had successfull y run on C PUs yielclecl low numbers. 
ranging from PowerPCs to 286s, and on OSes from Uni x Furthermore, thi s behavior appeared onl y on Intel ma­
to DOS-began crackin g up. We were perturbed ; Intel chines running Windows 95 or NT. We couldn ' t make it 
wasn' t pleased, either, beca use the proble m caused us to happen on these machines running a 32-bit DOS extender, 
report erroneous numbers on the P6 processor in "BYTE­ nor would it occur on a PowerPC machine running NT. 
mark Bug Bashed " ( December 1995 BYTE). 

Early Diagnosis 
The Patient T he first suspect was a temporary memory buffer a ll o­
The specific benchmark component in volved was LU De­ cated and re leased w ithin th e LU Decompos iti on tes t. 
composi ti on, one of the three me mbers of the fl oatin g­ T hi s was the onl y case of an OS call within a timing rou­
point portion of the BYTEmark. T hi s benchmark test gets tine. so we moved it outside the timing loop. The res ults 
its name from the algorithm it 
uses, whi ch breaks a s ing le 
matrix into two matrices: one 
lower-t1i angul ar (a ll e lements 
above and to the ri ght of the 
diagonal are zero) , the othe r 
upper- tri angul ar (all elements 
below and to the ri ght of the 
diagonal are zero). 

The algorithm mjght sound 
odd-and even a little point­
less-but as it turns out, thi s is 
an effective technique for solv­
ing linear equations. Yo u will 

Stateless Malloc() Knows Its Own Address 

mptrI r-
Allocated 
memory 

(a) 

-- mplr___ 

aptrI ~ Allocated 
memory 

(b) 

A "stateless" malloc() wrapper. In (a) , malloc() returns a pointer 
(mptr) to a block, the size of which is purposefully set longer than 
needed. In (b) , the wrapper locates the first aligned address within 
the block and stores the original pointer just "behind" it. The 
aligned pointer (aptr) is returned to the application. Later, a 
wrapper around free() can retrieve the original pointer by looking 
behind aptr. 

were negati ve. 
Next we in vest igated th e 

poss ibility of a memory leak. 
Fortun ate ly, Mike Spertus of 
Geodesic Systems was here at 
BYTE demonstrating his com­
pany ' s prod uct, Great C irc le 
(see "Code Talk : A Program­
mer Needs a Ma id ," January 
BYTE), wh ich detects and cor­
rects memory leaks. He came 
into the lab and linked hi s li ­
brary into the benchmark code. 
Great Circ le gave the bench­

find the detail s of the algorithm in many tex ts on numer­ marks a clean bill of hea lth- no memory leaks. 
ical algorithms, such as Num.erical Recipes in Pascal, by We were getting closer, however. A lthough Great C ir­
Press, Flannery, Teukolsky, and Vetterling (Cambridge cle fo und no leaks, it made the problem di sappear. It had 
Uni versity Press, 1989) . What ' s im portant fo r our pur­ so mething to do with memory, but what? 
poses is the fact that LU Decomposition does a great dea l 
of array manipulati on. Furthermore, the e lements of the Proper Diagnosis 
arrays are floatin g-poi nt double values . Re member that. The answer came in an E-mail message from Rob Barri s 

of Qui ckS ilver Software . He suggested that it might be 
The Symptoms a prob lem with the alig nment of memory a ll ocated by 
Each of the tests in the benchmark sui te is run multiple times ma 11 DC ( ) . Sure enough, a quick patch to the program al­
(at least five) so that the system can form a collec ti on of re­ lowed us to see that the test returned a low score whenever 
sults to calcul ate an average. Thi s a lso allows the system to the a llocated memory was not ali gned to an address even ­
verify that the results are reasonably close to one another. ly di visibl e by 8. (Returned addresses were always divis­
If the results vary wildly , then either the benchmark has a ible by 4.) 
problem or there's some outside fo rce (say, a background lt was all clear now. The LU Deco mposition test used 
task) running on the system th at ' s affecting the program. 8-byte fl oat ing-point doubles . Whenever ma 11 D C ( ) re-
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turned an unaligned memory block, all fetches and stores were Our copy of Standard C Programmer 's Quick Reference Man­

consequently much slower. Great Circle had cured the problem ual, by Pl auger and Brodie (Microsoft Press, 1989), simply says 
because it takes over ma11 QC ( ) , and its ma11 QC ( ) replacement al­ of ma11 DC ( ) that "you can safely convert the return value to a data 
ways returns data aligned to 8-byte boundaries. object pointer of any type" whose size is no bigger than the max­

imum allowed by ma11 DC () (the maximum being implementation 
The Cure dependent) . No mention is made of pe1formance requirements. 
The solution was apparent: W1ite a wrapper (an enclosing routine) However, in C: A Reference Manual, by Harbi son and Steele 
around ma 11 QC () that provides aligned memory. Fortunately, (Prenti ce-Hall , 1995), we find a section on alignment restric­
the benchmark was written in the days when there was still a tions: "The C programmer is not normally aware of alignment re­
need to test 16-bit systems and all memory 
allocation went through a single routine, 
A11 DcateMemDry ( l. In a sense, we already 
had our wrapper; we just had to make it Do performancesmarter. 

So, ma 11 QC ( ) return s a memory-bl ock 
pointer, which the wrapper routine exam­ implications play a 
ines and simply increments until the ad­

dress is properly aligned, right? Well , not 

so fast. First, if you advance the memory 

block's pointer, you run the risk that a rou­

tine might overstep the block's end some­

where down the road. By advancing the 

address , you effectively shave bytes off the front of the memory 

block. 


Second, when the program fini shes with the memory block, the 
address is passed to the free() routine so that the C library can 
release the memory. Given that the wra pper has advanced the 
address of that pointer, what is returned to free ( ) is not what was 
given to the application by ma11 DC ( ) . The program will crash. 

You can eliminate the first problem by having the ma 11 DC ( ) 
wrapper allocate slightly more memory than originally request­
ed. This additional " buffer " lets the program advance the point ­
er with no danger of returning a memory block that's too short. 

The fix for the second problem is a bit more difficult. One ap­
proach is to allocate an additional pointer' s worth of memory at 
the front of the block. Once the pointer is adjusted appropriately, 
the real pointer is stored a pointer' s di stance back in the block. 
(We say "pointer's distance" because, although most pointers 
are 32 bits wide, 64-bit machines are already appearing on some 
desktops.) When it' s time to free the memory, a wrapper around 
free ( l backs up to locate the original pointer. With this scheme, 
the ma 11 DC () and free () wrappers are stateless: They don' t 
have to remember anything about the memory they ' ve allocated; 
all the information they need is in the memory block. (See the fig­
ure "Stateless Malloc() Knows [ts Own Address" on page 153.) 

Nevertheless, we chose a simpler way out. We set up a glob­
al array that associates the pointer returned by ma11 DC ( l with the 
adjusted pointer passed to the routine. We could get away with this 
because the algorithms of the benchmarks tend to allocate a few 
big blocks rather than many smaller blocks, so we had no fea r of 
overruning the global an-ay. 

The Vector 
Now that we have our fix , it ' s time to ask a few rhetorical ques­
tions. Should we have had to do thi s in the first place? Are we 
simply bellyaching if we complain that a low-level detail such 
as the alignment of memory returned by ma 11 DC ( ) is an issue we 
really shouldn ' t be concerned with? Or are we justified in com­
plaining that the compiler vendors-who are, after all , provid­
ing products that are supposed to save programmers from the 
peril s of dea ling too closely with OS APis and hard ware de­
tails- should make better ma 11 DC ( ) s? 

part in the definition 
of "suitably aligned"? 

strictions, because the compiler takes care 
to place data on the appropriate address 
boundaries." Just what is meant by "ap­
propriate" here is unclear. We know that on 
some machines, inappropriate alignment 
can cause a crash. ls a 4-byte alignment 
appropriate for an Intel machine? Or is that 
merely sufficient? ls sufficient enough? 

Daniel Boulet of Boulet Fermat Asso­
ciates sent us Internet mail on this matter. 
He told us that the Unix System V Interface 
Definition (the third edition of SYR4) man 
page on ma 11 DC ( l reads : "The function 

ma11 DC ( ) returns a pointer to a block suitably aligned fo r any 
purpose." Then Boulet makes thi s point: If performance impli­
cations don' t play a part in the definition of "suitably aligned ," 
then why not just implement ma 11 DC () to return arbitrarily 
aligned data on architectures that support it? 

The Release 
Boulet's questi on is a good one, but we' re still unsure of where 
the blame-if you can call it that-lies. Should we have known 
better? If so, shame on us. Should the compiler vendors have 
known better? If so, shame on them. 

For yourself, if your current programming project includes al­
gorithms that manipulate large arrays, be warned-particularly 
if you' re working with Intel machines and you deal with data 
types that are larger than the bit size of the OS. (We suspect that 
the reason ma 11 DC () on Windows 95 and NT returned memory 
aligned to 4-byte boundaries is that those OSes are being touted 
as 32-bit OSes.) Although our experience was with an ainy of 
floating-point doubles , we suspect that an array of data struc­
tures might experience similar problems if one of the structure's 
elements fell on an inappropriate address boundary . 

For ourselves, we've "fi xed" the BYTEmark. And although it 
may cause us to sigh over our unnecessaiy work, we hope that the 
next release of our favorite 32-bit C++ compi lers from Microsoft 
and Watcom will include a slightly modified version of the run­
time library routine ma 11 DC ( ) . • 

Editor' s note: As o.f this writing, the source to the updated BYTE­
mark suite is available for downloading from the BYTE Web Site 
( hllp://www.byte. com). 
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Internet-Aware Applications 

Modified products are in the works industry consortium to plan its meetings. 

Group sc hed ulin g over th e Internet 
that will let companies further exploit would work this way: A company would 

maintain a Web server running a modified 
the Internet-as-backbone phenomenon version of OnTime Enterprise. Users point­

-'~ x 
Eie Er.it YMWI Y.o iookm111kr Qpbom ~ieciOI}' l!{ndow Heb

press and di gitize it, and send it out over the In­
ternet. The reverse process occurs at the other encl 
of the connection , all owing two people to hold a (
phone co nversati on. Such products have algo­
ri thms that buffer incoming packets to help smooth IIQ] Tuesday, October 31, 1995 ~ out the unpredictable delays packets may experi­ I
ence while traversing the Internet. 

The next type of product we' re like ly to see APPOINTMJ!NTS NON-APPOINTMENTS 

SALVATORE SALAMONE 

B usinesses have been struggling fo r at least a decade 
to extend their corporate backbone networks to cor­

porate partners and the public. With 37 million U.S. and 
Canadian users now on the Internet (according to a fa ll 
1995 CommerceNet/Nielsen survey), companies no longer 
have to wonder which network to bet on. 

Yet the Internet is still underexp loited by most com­
panies, used mainly for E- mail and file transfer. And the 
problem isn' t just security. Internet-aware, packaged ap­
plications have been rare, but not for long. Remember 
when LAN-aware applications tra nsfo rmed PC-based 
computing in the early 1990s? A flood of Internet- and 
World Wide Web- aware appli cations wi ll soon do the 
same for networking beyond the company walls. Whether 
it 's a beauty parlor sched uling its customers o r a chip 
maker publi shing real-time part-availability data from 
corporate databases, many more firm s will soon be doing 
it with shrink-wrapped software and on the Internet. 

Opening the Floodgates 
Internet phone applications , introduced last year, were 
the first products that exploited the " free" bandwidth of the 
Internet (see " Dial 1-800- lnternet," February BYTE) . 
These products take an ana log voice signal, com-

modifi ed to run over the Internet is group-sched­ I Time 
jt0:30AM.- 12:00uling software. Campbe ll Services is modifying 
JPM 

its OnTime Enterprise so that you can use it fo r fJ:oo PM-4:30 PM 

intercompany scheduling running over the Internet. ~M:'.:~45PM-
The new product is called OnTime Web Server, 
which is implemented as a Common Gateway In­
terface (CGI) appli cation that will run on Win­
dows 3.x, Windows 95 , and Windows NT Web 
servers that support CG!. 

Such intercompany gro up schedu ling would , 
for example, help coordinate meetings between 

ing their browsers at that site would be able 
to view schedules in the form of Hyper­
text Markup Language (HTML) pages (see 
the screen below). 

Security issues are a concern when using such a system. 
Imag ine what the stock market would do if someone got 
to a sc hed uling Web site and saw that Bill Gates and Lou 
Gerstner were meeting for lunch five clays in a row. 

For this reason, Campbell Services will use the existing 
security and access-control features of OnTime Enter­
pri se to prevent such abuse. These features include man­
agement tools for add ing, modifying, and deleting users . 
Any part of the user community that's also on NetWare 
can be easily aclclecl through OnTime's NetWare Bindery 
integrati on capabi liti es. 

Microsystems Software has sli ghtly different plans for 
its enterprise group-scheduling product call ed CaLAN­
clar. One idea that Microsystems has is aimed at intra­
company schedu ling, where users could pick up a revised 
schedule from any place they have Internet access. A 
salesperson could di al into a Web site from a hotel room 
and get a li st of the next clay's appointments that incor­
porates any last-minute changes entered in the home office. 

Such access to group scheduling could be usefu l for a 
vi rtual corporati on. For example, a consortium of ven­
dors might use it to post its meeting schedule on one ven­
dor ' s Web site fo r all to see. co111i1111ed 

\ Detaill ~TPriJ Details I1 
llAccountreviewmceting . fr~ [Fa.'t:OnTimeProposal I 

[li:-c~,,_"Sales meeting in confroom D ··
~ boys from ba1kttb.U 

an advertising agency and the marketi ng depart- Need a publicly accessible calendar? Campbell Services' group scheduler will let anyone with a 

ment of a corporation. It could also be used by an Web browser view the latest updates to his or her schedule. 
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Nigel Spicer, president and COO of Microsystems, sees sched­
uling programs being used in another way. " When it comes to get­
ting a haircut or your oil changed, these programs used over the 
Intemet could replace what you do on the telephone," says Spicer. 

lntemet service providers might offer this type of group-sched­
uling service for communities. The idea wou ld be to let people 
browse through the local Jiffy Lube 's or beauty salon's schedule 
of appointments. A user can then make an appointment from hi s 
or her PC. 

Privacy issues are involved in a plan like thi s. For instance, you 
probably wouldn ' t want any person with a browser to see that you 
spend three afternoons a week at your psychiatrist's office. Sim­
il arly , you wouldn ' t necessarily want everyone to know that 
you' ll be out of your home for 2 hours tomorrow afternoon get­
ting your brakes repaired. 

CaLANclar, li ke many group-schedu ling products, has built-in 
security features that deal with these potential problems. For ex­
ample, it lets an administrator import an E-mai I user directory into 
CaLANclar, where he or she can then determine who has access 
to the group-scheduling system (rather than building such a li st 
from scratch). CaLANdar also lets you hide a message or note. In 
that way, you can reserve a time slot so others can see that the slot 
is taken , but no one knows it 's taken by you. 

Microsystems has one large corporate cli ent (which does not 
want to be identified) interested in a different schecluling-over-the­
lnternet project. The client is a greeting card company, and its plan 
is to offer a calendaring host service for its customers. Each per­
son reaching the company's Web site wou ld enter such info r­
mation as the birthdays and anniversari es of friends and rela­
tives. The system would send earl y-warning E-mail to give you 
enough time to buy a card and present. The company wou ld also 
send you an on- line version of its cata log of gifts . This company 
sees the Internet used in this way as a free, global communications 
channel. 

Come Together 
It' s one thing to give users a view at meeting schedules over the 
Internet, but how about setting up the meetings in the first place? 
You would need a contact management program to pull the meet­
ings off. 

Elan Software's latest version ofGolclMine, a contact manager 
for workgroups, already has many of the tools you ' ll need. A 
new feature in GolclMine for Windows 95 (introduced last fa ll ) 
was the abi lity to send and receive Internet E-mai l. When you re-

Campbell Services Microsystems Software, Inc. 
Southfield, Ml Framingham, MA 
(800) 559-5955 (800) 489-2001 
(810) 559-5955 (508) 879-9000 
fax: (810) 559-1034 fax: (508) 626-8515 
http://www.ontime.com http://www.microsys.com 

Computer Associates Oracle 

International Redwood Shores, CA 

Islandia, NY (800) 633-0596 

(800) 225-5224 (415) 506-7000 
(516) 342-5224 fax: (415) 506-7200 
fax: (516) 342-5734 http: //www.oracle.com 
http://www.cai.com 

Sybase 

Eian Software Emeryville , CA 

Pacific Palisades, CA (800) 792-2731 

(800) 654-3526 (510) 922-3500 
(310) 454-6800 fax: (510) 922-9441 
fax: (310) 454-4848 http://www.sybase.com 
http://www.goldminesw.com 

ceive a message from one of your contacts, the message is auto­
matically linked to the contact's GoiclMine record . 

You can compose messages off-line. These messages are 
queued up to be sent automaticall y when the next Internet con­
nection is made. 

Additionally, users can now synchronize databases over the 
In ternet. Originally, Go lcl Mine allowed point-to-point synchro­
nization, a feature that was typically used by one person with a lap­
top and a desktop system . That concept evolved into a many-to­
one product, ca lled GolclSync, which allowed groups of users to 
synchronize databases of cli ent contacts , conversation history , 
and appointments. 

Go lclSync works with dial-up phone lines or over a corpora­
tion 's WAN. A natural extension was to modify the program to 
run over the internet. The result is GoldMi ne for Windows 95 's 
Internet-connectivity featu res, which let users send database up­
dates over the Internet. 

Get That Data 
For many corporate users, the real impact of Internet-enabled 
applications will come in the DBMS arena. Larry Ellison, Oracle's 
chairman and CEO, has made it clear that the Internet is the way 
to go fo r accessing corporate data. He is one of the major pro­
ponents of the stri pped-clown, networked PC that's geared to­
ward retrieving information over the Internet. 

Oracle's product line already includes Web-server software 
and a browser. The company is also developing a server-based ap­
plications suite that will include database and Web-server tech­
nology, systems management tools, and a messaging server with 
text search tools and E-mai l. 

Last fa ll , Computer Assoc iates announced CA-Unicenter/lCE 
( In ternet Commerce Enabled). This set of products, once avai l­
able, wi ll be the foundation for a Web-centric database that lets 
you bui ld Web pages incorporating company data and that makes 
thi s information avai lab le to anyone with a Web browser. 

Computer Assoc iates plans to offer a tightly integrated set of 
products under the CA-Unicenter/ICE architecture. Using the 
tools, a company might set up a Web-based catalog of its prod­
ucts. When a customer places an order over the lnternet, the in­
ventory database wou ld be updated and an E-mai l message could 
be sent to the customer when the order is shipped. 

The point is to make existing information available without hav­
ing to do much ex tra work. Along those lines, Sybase has an­
nounced a database app lication that dynamica ll y generates Web 
pages from an existing database. 

Basically, we're about to see the first wave of products that have 
been modified to run over the Internet. And some organizations, 
like the greeting card company mentioned earlier, are already 
thinking about new ways to use this capability. 

Security seems to be the on ly obstacle standing in the way of 
an explosion in the use of Internet-enabled applications. Many of 
the vendors who are modifying their programs to run over the 
Internet are add ress ing security up front by linking access control 
and user rights to ex isting security systems, such as user rights as­
signed for LAN access. How well a job vendors do in this area wi ll 
determine whether these Internet-enabled app li cations are em­
braced by large corporations. • 

Salvatore Salamone is a BYTE news editor based in New York and 
author of" Reducing the Cost of LAN Ownership (Van Nostrand 
Reinhold, 1995). You can contact him on the Internet or BIX at 
ssalamone@bix.com. 
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SMARTERM® 

Enterprise Suite 

New Smal'ferm® Enterprise Suite gets you connected to the Internet and your company's hosts around 
the world! SmarTerm lets you standardize your company's connectivity software by providing everything 
you need in one package. 

SmarTerm Enterprise Suite provides top-notch 
connectivity to UNIX, IBM, and Digital hosts PLUS 
X server connectivity PLUS Windows Sockets TCP/IP 
and LAT PLUS PPP /SLIP access to the Internet PLUS 
Netscape Navigator and newsreader PLUS free 
technical support beyond 90 days. You don't need to 
purchase anything else. 

Connect to the universe 
for only $295: call your 
software dealer today! 
Persoft, Inc., 465 Science Dr., P.O. Box 44953, Madison, Wisconsin 537 44-4953 U.S.A. 

Phone (608)273-6000, Fax (60B)273-8227, 1-800-368-5283, or soles@persoft.com, 

World Wide Web: http://www.persoft .com 
persnff· 

Persoft Inc, European Headquarlers, lower Woodend Barns, Fawley, Henley-on-Thames, CONNECTIVITY SOLUTI ONS 
Oxfordshire, RG9 6JF, United Kingdom, Phone +44 (0) 1491 638090, Fax +44 (0) 1491 6380 l 0 DOS • Windows • Ethernet • To ken Ring 

Copyright 1995 Persoft, Inc. All Rights Reserved . SmarTerm and Persaft are registered trademarks of Persoft, Inc. All other trademarks are property of their respective owners . 

Rev.1 1/95 . US $295 introductory price available through March 31, 1996. 
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PREVIEW 3-D ACCELERATOR CARDS 

PCI Card Accelerates Mac 3-D Graphics 
Late last year Apple introduced QuickOraw 30, its Mac OS component 
that provides an API for manipulating and storing 3-0 objects as well as 
managing how they're displayed. However, 3-0 manipulation and rendering 
are computationally expensive processes. APower Mac running Quick­
Oraw 30 can work in real 
time with simple models 
only. To obtain real-time 
rendering with complex 
models, hardware support 
is necessary. 

Enter the QuickOraw 30 

Accelerator Card, a Periph­

eral Component Intercon­

nect (PCI) card that comes 

equipped with 128 KB of QuickDraw 30 Accelerator Card 

cache static RAM (SRAM) Apple Computer, Inc. 


Cupertino, CA
and 512 KB of high-speed 
(800) 776-2333 


SRAM for storing texture 
 (408) 97 4-1010 

maps. Two custom ASICs http://www.apple.com/ 


Circle 1031 on Inquiry Card.implement the rendering 

engine, which can render 

up to 120,000 triangles per second and up to 10 million tri ­

linearly filtered, mip-mapped texture pixe ls per second. The card 

boosts Gouraud shading, texture-mapping, transparency, and construc­

tive-solid-geometry operations. 


It took just a matter of minutes to install the card and load the soft­
ware in a Power Mac 9500. I had only a few sample applications to 
play with, but the results were spectacular. Sample 3-0 objects created 
with Specular Graphics' lnfini-0 3.1 had complex texture maps, and I set 
the objects rotating and mousing about the screen effortlessly. Another 
sample application, agame from Reality Bytes called Havoc, features real­
time animation of a vehicle that's traveling across a convulsed and 
rocky landscape. 

The QuickOraw 30 Accelerator Card promises to promote ever-more­
realistic 3-0 imagery, whether it's for next-generation games or serious 
workstation applications. And check out the card's unworkstation-like 
price: $399. -Tom Thompson 

120-MHZ PENTIUM 
65,000 colors and 2 MB of video

TRAVELMATE memory ; one PC Card slot, sup­
The Trave lMate 5200 (about porting one Type TTI or two Type 
$5 199) combines an Intel 120- Jiil cards; a 16-bit sound card ; 
MHz Pentium processor with a an internal speaker; a dual-mode 
32-bit 30-MHz synchronous PCT microphone ; interfaces for audio 
bus architecture and 256-KB I/O and real-time video with In­
Level 2 cache. The notebook also te l lndeo softwa re; a serial in ­
comes with 8 MB of RAM, ex­ frared port; and two lithium-ion 
pandable to 32 MB (or to 104 battery packs. 
MB with 64-Mb DRAM mem­ Contact: Texas Insrrwnenrs, 
ory ); a 1.2-GB hard drive ; a Inc., Temple, TX, (800) 
1.44-MB floppy drive; a 10.4- 848-3927 or (8 17) 774-600 1; 
inch 800- by 600-pixel active­ hllp ://www.ti.co111. 
mat1ix SVGA color display with Circle 1036 on Inquiry Card. 
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HIGH-AVAILABILITY PENTIUM 
FILE SERVERS 
Two fil e servers for LAN and 
WAN applications, the Max Pro 
1500 and MaxPro 800, support 
most NOSes and differing net­
work configurations. The Max­
Pro 1500 ($7600) fea tures 12 
removable 5/:1-inch half-he ight 
and three internal 3Yi-inch drive 
bays. You can configure the fault­
tolerant MaxPro 1500 unit as 
an integrated RAID server (sup­
porting RAID 0-5) or as a CD­
ROM-based server. The compact 
MaxPro 800 unit ($6600) fea­
tures six 5/:1-inch half-height and 
two internal 3Yi-inch drive bays. 
Both file servers come equipped 
with 90- to 166-MHz Pentium­
based motherboa rds ; support 
for EISA, ISA, and PCI add- in 

boards; IDE and floppy drive 
controllers ; 16 MB of on­

board SIMMs, expandable to 
384 MB; 256 or 512 KB of sec­
ond ary cache memory ; a dual , 
hot-swappab le 300-W power 
supply ; and error-detection and 
reporti ng capabilities . 
Contact: CSS laboratories, Inc., 
Irvine, CA, (714)852-8 161 . 
Circle 1034 on Inquiry Card. 

MULTIFUNCTION 
ETHERNET HUB 
The M208 Workgroup Print 
Server (US$895) lets you con­
nect up to three printers to your 
workgroup. A high-speed IEEE 
1284-compli ant parallel port 
provides load balancing, auto­
sensing and switching, ASCII­
to-PostScript conversion , header 
and tra iler strings, banner/trail­
er page generat ion, monitoring 
and status reporting via SNMP 
and SMTP E-mail, multil eve l 
password sec urity, and dat a 
scrambling. The hub component 
provides e ight I OBase-T UTP 
poitS and one AUi port that, with 
an opti onal transceiver, allows 
yo u to co nn ect to IOBase-5 , 
IOBase-2, and I OBase-F Ether­
net networks. The M208 pro­
vides simultaneous support for 
TCP/IP, !PX/SPX, AppleTalk, 

and NetBTOS over TCP/IP. 
Through the M208 's supp01t for 
SLIP and PPP, the server can 
also connect a remote office to 
a LAN. 
Contact: Microplex Systems, 
Ltd., Burnaby, British 
Columbia, Canada, (800) 
665-7798 or (604) 444-4232; 
info@microplex. com. 
Circle 1037 on Inquiry Card. 

PC CARD MODEM WITH 
VOICE AND CELLULAR ..­
The DataVoice 3400 PC Card 
($399) features Direct Connect 
Cellular support for popular cel­
lular phones and Radish Voice 
View technology, which enables 
you to alternate quickly between 
talking on the telephone and us­
ing a modem during the same 
call. Compatible with IBM PC 
laptops and Macintosh Power­
Books, the PC Card modem sup­
ports V.34 28.8-Kbps data trans­
fer, 14.4-Kbps send-and-receive 
fax, and data compression and 
error correction. The Data Voice 
3400 also has the ability to an­
swer a telephone, play a prere­
corded message, and record a 
caller's message and store it on 
the hard drive. 
Contacr: TDK Systems, Nevada 
City, CA, (800) 999-4835 or 
(916) 478-8421; answers@ 
tsd.ssi I.com. 
Circle 1035 on Inquiry Card. 
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28.8 MODEM/FAX/ETHERNET 
LAN PC CARD 
Mariner ($599) offers connec­
tivity to popular cellul ar phones 
and wireless messaging fo r one­
way a lphanumeric and Tango 
two-way paging systems, plu s 
JOB ase-T a nd lOB ase-2 LAN 
connecti vity. Mariner provides 
increased throughput, along wi th 
Y.42bis/ MNP 5 data compres­
sion, V.42/MNP 2-4 error cor­
rection, 14.4-Kbps fax operation, 
and Group 3 Class I and 2 fax ­
machine co mpatibility. A dual 
RJ-1 I connector lets a PC and 
a telephone share a sing le tele­
phone line. 
Contact: Motorola, In c., 
Schaumburg, IL, (800) 
427-2624 or (708) 538-5200; 
http://www. 111ot.co111/m.ims/isg/. 
Circle 1047 on Inquiry Card. 

BUSINESS-CARD READER ..._ 
The Smart Card Business Read­
er ($299) can read business cards 
in landscape or portrait fo rm at 
speeds up to 4 cards per minute 
at a resolution of 400 dpi in 8­
bi t g ray sca le (256 shades of 
gray). You can view images of 
the cards on your PC monitor, 
view the contacts in database for­
mat or as a list, and add notes to 
the cards and search for contacts 
based on the notes. 
Contact: Seiko Instruments 
USA, In c., San Jose, CA, (800) 
688-0817 or (408) 922-5800; 
rajeed_venkatapuram@ 
seikosj. com. 
Circle 1040 on Inquiry Card. 

1200-DPI COLOR LASER PRINTER 
At 5 ppm in color and 14 ppm in monochrome, the Phaser 550 (from $6995) provides printing at 1200 
by 1200 dpi. It offers workgroup shareability with its large toner 
capacities, three media trays, and Tektronix's Phaserlink World 
Wide Web-based printer management tool. The printer comes 
with a 32-MHz AMO 29040 processor, a memory-compression co· 
processor, a plug-and-play bidirectional parallel port, and a SCSI 
port. Optional network cards support EtherTalk, Novell NetWare, 
TCP/IP, TokenTalk, and LocalTalk protocols. In addition to offering 
Adobe PostScript Level 2 support, the Phaser 550 includes HPGL 
and optional PCL 5 emulation, with automatic sensing and switch· 
ing among printer languages. 
Contact: Tektronix, Inc., Wilsonville, OR, (800) 835-6100 or 
(503) 682-7377; http://www.tek. com/color_printers/. 
Circle 1032 on Inquiry Card. 

MULTIFUNCTION 
DOCUMENT SYSTEM 
The Konica 7050 (from $24,950) 
is a 50-copy-per-minute digital 
laser copier that, with the optional 
Koni ca IP-20 I Image Processor 
and KN-101 NIC (ca ll company 
for prices), becomes a copier/net­
work printer capable of printing 
400 or 600 dpi. It s bidirecti onal 
paralle l or serial ports or optional 
KN - IOI NICsupport TCP/IP, 
Eth e rn e t , Ethe rTal k, Eth erne t 
SNAP, or OS/2 LAN Manager/ 
LANServe protoco ls. The unit 's 
standard 16 MB of RAM is up­
gradable to 128 MB , and its fi ve 
paper sources hold a max imum of 
3650 sheets. 
Contact: Konica Business 
Machines U.S.A., In c., 
Windsor, CT, (800) 256-6422 
or (203) 683-2222. 
Circle 1041 on Inquiry Card. 

120-MHZ PENTIUM NOTEBOOK 
Combining a 120-M Hz Pentium 
processor, multimedia capability, 
and modul a rity (w ith its NEC 
YersaBay II slot), the NEC Ver­
sa 4080H notebook ($5499) lets 
you des ign a system tailored to 
your needs. The notebook comes 
with a I-GB hard dri ve; 8 MB 
of user-upgradab le me mory; a 
recessed, full-size keyboard with 
a palm res t and a YersaGlicle 
touchpacl pointing device; a lith­
ium-ion battery that provides up 
to 5 ho urs of co mputin g time; 
two infrared ports; two stacked 
PC Carel slots to accommodate 

o ne Type Ill o r tw o Type II 
cards; and clocking options. Mul­
ti media feature s in c lud e two 
stereo speakers, a micropho ne, 
a Sound Blaster Pro-compatible 
16-b it sound card , fo ur audi o 
ports, a volume-contro l dial , fu ll ­
mo ti o n v ideo s upport, a nd a 
I 0.4-i nch 800- by 600-pixel TFT 
co lor di splay. The YersaBay II 
slot a ll ows you to choose a flop­
py dr ive or opti o nal CD-ROM 
clri ve, a second battery, or a sec ­
ond hard drive . 
Contact: NEC Technologies, 
Ilic., Mountain View, CA, (800) 
632-8377 or (4 15) 528-6000; 
http://www.nec.co111. 
Circle 1042 on Inquiry Card. 

3-0 VR GRAPHICS 
ACCELERATOR 
With 30 SymphonicYision 
($299), yo u ge t a 64-bit 
W indows graphics accelera­
tor. stereoscopic 3-D glasses, 
and Spa ti a li ze r s urround­
sound techno logy. For 486 
and Pe ntium PCs, the 30 
Sy mph o ni cY is io n co mes 

with a PC I burst-mode graphics 

acce lera to r th at de li ve rs reso­

lutions from 640 by 480 pixe ls 

wit h 16 co lo rs up to 1280 by 

I 024 with 256 colors. The eye­

g lasses come with hi gh- speed 

LCD le nses th at you can sy n­

chroni ze with your monitor. The 

Spatia lizer audio technology has 

the capability of delivering a 3-D 

sound experience from two stan­

dard speakers. 

Contact: Ahead Systems, Inc., 


Fremont, CA. (800) 997-771 1 

or (5 10) 623-0900; ahead@ 

ix.11etcom. co1n. 

Circle 1043 on Inquiry Card. 


HIGH-END 3Yi-INCH 
DISK DRIVES -.. 
A vai !able in 4- and 8-GB ver­
s io ns and in a variety of Ult ra 
SCSI-3 and SSA configurations, 
the 7200-rpm Conner Fil epro 
Performance drives offer mag­
netoresisti ve heads, PRML reacl­
channel electronics, and Conner 
Peripheral s' proprietary medi a 
to increase data density to more 
th a n 850 MB pe r di sk. The 
C FP42 l 7 (a bout $999), whi ch 
includes five di sks and 4.29 GB 

o f s torage ca pac ity, a nd the 
C FP87 l 7 (about $ 1799), which 
inc ludes I 0 di sks and 8.77 GB 
of storage capacity, provide data 
rates up to I I 0 Mbps, T agged 
Command Queuing, Rotat ional 
Pos iti oni ng Opt imizat ion, and 
average seek times of 8 ms . 
Contact: Conner Peripherals, 
In c.. San Jose, CA, (800) 
426-6637 or (408) 456-4500; 
http://www.conner. com. 
Circle 1044 on Inquiry Card. 
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PC CARD-BASED SPEECH 
RECOGNITION .., 
The Phonetic Engine I000 is a 
PC Card that allows mobile com­
puters to run speech-driven ap­
plications using Speech Systems' 
continuous-speech, speaker- in­
dependent , speech-recognition 
technology. The PEIOOO ($595) 
is a Type II Extended PC Card 
that receives incoming speech 
through a microphone and con­
verts it to speaker-independent 
phonetic codes that it uses for 
recognizing speech. The Voice­
Match SOK software ($595), a 
set of programming tool s, helps 
you develop speech app lications 
under Windows. Speech Wi zard 
($295) is a software tool that lets 
you attach speech-input features 
to ex isting Windows-based ap­
pli cations. 
Contact: Speech Systerns, Inc., 

Boulder, CO, (303) 

938-1l10; hllp:!!www 

.~peechsys.com. 

Circle 1048 on Inquiry Card . 

28.8 FAX MODEM FOR THE MAC 
A data communications solution 
that inco rporates the V .34 stan­
dard to enable communications 
speeds up to 28.8 Kbp s, the 
SupraExpress 288 (about $200) 
provides maximum throughput 
speeds of l 15.2 Kbps, fax-trans­
mission speeds up to 14.4 Kbps, 
and FAXcilitate fax software. 
The software includes Smart 
Phonebooks, which make it easy 
to fax from a variety of locations 
and allow you to juggle multi­
ple area and country codes and 
credit-card numbers; Smartlcons, 
whi ch show yo u fax-software 
status; and Fax Broadcast, wh ich 
lets you send hundreds of faxes 
with a single transmission. 
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Contact: Supra Corp., 
Vancouver, WA , (360) 
604- 1400; http://www 
.supra.com/. 
Circle 1045 on Inquiry Card. 

1700- AND 2550-MB 
DESKTOP DRIVES 
The Quantum S irocco 1700 
($265) and 2550 ($395) drives 
offer 1700 and 2550 MB of stor­
age, respective ly . The 3!1,-inch 
drives combine magneto-res is­
tive head technology and PRML. 
The ATA-2 interface supports 
loca l-bus AT programmecl-1/0 
mod e 4 and multiword OMA 
mode 2 data transfers at speeds 
up to 16.6 MBps with a ro ta­
tional speed of 4500 rpm, as we ll 
as fast SCS !-3 data transfer rates 
up to IOMBps. 
Contacl: Quantum Co17J., 
Milpitas, CA , (800) 624-5545 
or (408) 894-4000; hl!p:I/ 
www.quantum.com. 
Circle 1039 on Inquiry Card. 

6.7-SPEED CD-ROM DRIVES 
The Toshiba XM-370 I Series of 
6.7-speed CD-ROM drives sup­
port a data tran sfer rate of I 000 
KBps. The XM-3701B internal 
($4 15) and TXM-370 ID exter­
na l ($515) drives e mploy the 
variab le-speed playback system , 
which allows the drives to read 
data before the disk reac hes a 
specific rotational speed of I, 2, 
or 6.7 times the standard rota­
tional speeds. You can use either 
of the drives as a CD-audio play­
er independent of your PC. The 
drives support CD-DA transfers 
over the SCSI bus for maximum 
bandwidth utilization and feature 
a 256-KB data buffer. 
Con.lac!: Toshiba America 
lnfonnation Systems, Inc., 
Irvine, CA , (7 14) 457-0777; 
http://www. toshiba. com. 
Circle 1046 on Inquiry Card . 

ID CARD PRINTER 
Using dye-sublimation technol­
ogy, Fargo's Persona II ID Carel 

Pr inter ($6995) prints directly 
onto both sides of blank PVC or 
polyester cards. Options include 

a magnetic stripe encoder 
for high or low coerc ivity on 
Tracks 1-3 ($495) and a smart 
ca rd encoder ($495). Fargo 's 
Carc!Maker Software fo r Win­
dows 2.5 ($995) helps you de­
s ign and print photo-ID cards 
and badges. 
Contact: Fargo Electronics, 
In c., Eden Prairie, MN, 
(6 12) 94 7-9470; 
http://www.fargo.com. 
Circle 1038 on Inquiry Card. 

300-DPI COLOR INK-JET 
PLOTTER 
The Desi gnJet 750C large- for­
mat color plotter has new modes 
to create smooth area fil Is and 
images for renderings or presen­
tation s with virtua ll y no band­
ing. The plotter ( 0-size, $6495; 
E-size, $7495) can queue vector 
plots for overnight plotting or for 
network use, and it can nest those 

plots to make optimal use of me­
dia space. The DesignJet 750C 
comes with 4 MB of memory, 
upgradable to 68 MB. SIMMs 
are available in increments of 4, 
8, 16, or 32 MB. 
Contact: Hewlett-Packard Co., 
Sama Clara, CA , (800) 
851-Jl70 or(208) 323-2551; 
http://www.hp.com. 
Circle 1120 on Inquiry Card. 

ISDN TERMINAL ADAPTER 
The Sportster ISON l28K is a 
PC-based terminal adapter that 
provides connectivity to ISDN­
base cl services. The $549 unit 
inc ludes TurboPPP, which en­
hances the data transmission of 
PPP applications, negotiating the 
use of two B channels (64 Kbps 
each) via Multi link PPP for an 
agg regate throughput of 128 
Kbps. It supports multiple forms 
of data compressio n for ISON 
tran s mission. The Sportster 
ISON I 28K also supports NDIS, 
001, Packet Driver, and TAPI 
interfaces for use with popular 
Internet, remote LAN access, and 
data communications packages. 
Contact: U.S. Robotics, Inc., 
Skokie, IL, (800) 877-2677 or 
(708) 676-7010. 
Circle 1121 on Inquiry Card. 

HP'S HAND-HELD ORGANIZER 
Small enough to fit into a coat pocket, the HP OmniGo 100 {about 

$3491 combines the convenience of a pen and the familiarity of a 

keyboard with a rotatable screen that allows horizontal or vertical 

display. The unit comes with 1 MB of RAM, 3 MB of ROM, one PC 

Card Type II slot, and a serial port; it runs on two AA batteries. 

Available solutions include Pocket Quicken; HP OmniGo 100 Con­

nectivity Pack, for automated file management, backup, and syn­

chronization between the OmniGo 100 and a 

desktop PC; HP OmniGo 100 Clip & 

Go, for data transfer to a desk­

top PC's spreadsheet, word pro­

cessing, or paint programs; and 

six strategy games. 

Contact: Hewlet1-Packard Co., 
Corvallis, OR, (800) 443-1254 or 
call local HP dealer; http:// 
www.hp.com. 
Circle 1033 on Inquiry Card. 
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INTRODUCING THE $300 BOX THAT'S SAVING 

JOHNSON CONTROLS MILLIONS. 


If you 're looking for a fa st, easy 

and flexible way to do technical 

drawings at your office or i.n the fi eld, 

you have two choices . Yo u co uld try 

to make CAD software fit 

You. can prin t your drawing s your needs. Or, you can 
in ciny slluidurd size inclnding 

ANSI A-E and ISO A4-AO. draw from J ohnson 

Controls' expe rience and use new Visio"' Technical 4.0. 

A SIMPLE SOLUTION TO A COMPLEX PROBLEM. 

J ohnson Contrnls"' discovered that by sta ndardi zing 

on Visio Technical as part of thei1· Windows" desktop , 

they could save millions per year in enginee ring costs . 

With Visio Technica l , engineer s 

went fr om using 4,000 CAD 

symbols to just 200 Visio 

Smart.Shapes®- greatly 

simplifying the drawing 

process and dramatically 

increasing productivity. 

Visio Technical also 

enabled Johnson 

Contrnls' sales force to 

c1·eate and modiJy 
Visio Terlrnical includes 


technical drawings over 2,000 Smart Slw pes for e11giuecri11g, 

a rchit ec ture, and desig u. Simply d rag 


on-site with their SmartSlwpes from st.em:il to page. It 's 1/wt easy. 


laptops - something they couldn't do with CAD. 

FULLY INTEGRATED FOR 

THE WINDOWS DESKTOP. 


Jo hn so n Controls' engi­

neer s found Visio 's OLE 2.0 

co nnectivity makes it easy 

lo integrate Visio Technical 

d rnwin gs into their docu­

ments, presentations and 

p r·oposal s . T he capability to import and expo r t DWG 

and DXF fonnat s allows th em to work with existing 

CAD fil es . P lus, Visio Technical ~:~~mgned 1or 

: ·===~ ::::e 
"tllfl II 

Microsoft ' 
Compatible Windows• 95 
OFFICE 

EXPERIENCE V1S10 TECHNICAL 4.0 
FOR YOURSELF. 

Visio Technical 4 .0 also comes with a 60-day 

money-back guarantee, so you have nothing to 

lose . Nee d mo1·e convinc in g? Call for the 

Johnso n Controls stucly. Or, orcler Visio 

Technical fo r $ 299 by contacting your 

local i·eseller o r calling 800-24-VISIO 

ext . E2 3. The n, visit us on the web at 

http ://www. vis io. c om. 

Wit h Visio 'l'eclwica/ 4 .0, 
}ohmw n Cm1trols' engineers 
can crea.l.c on-site engineering 

dru1vi11gs on their /apt.ops . 

http://www


E-MAIL FOR THE MACINTOSH 

Efficiently Rule Your lnbox 
Good news, Mac cc: Mail users: Release 3 makes your wishes for more 
control over the ever-increasing number of messages in your E-mail in­
boxcome true. The newMac client for cc:Mail , Lotus 's LAN-based E-mail 
program, takes the advanced-rules technology from the Windows cc:Mail 
client and improves it. As you can with the Windows version, you can set 
up your cc:Mail for Macintosh E-mail inboxto automatically delete junk 
mail , place messages 
in specific folders (de­
pend ing on criteria 
ranging from subjects 
to specific text strings 
in the message's body 
text), or forward mes­
sages when you are 
away. 

But I find the current 
Windows version 's in­
terface too cumber­
some to automate any­
thi ng but the most 
basic messages with- Lotus cc:Mail for Macintosh 
out spending an inordinate amount of time release 3 

programming a given rule. I found the new single user, $95; 10-user 


Mac version 's approach to rules easier 
 workgroup license, $495 
Lotus Development Corp. and more intuitive. Within 5 minutes, I had Cambridge, MA 

written several complex rules to fo rward (800) 343-5414 
and archive messages based on subject (617) 577-8500 
header, author, and content. http://www.lotus.com 

Circle 991 on lnquil} Card.Other handy features include droplets , 
which let you place mailing lists on the 
desktop for easy access when you are sending a message, and 150 new 
file viewers, which let you read and print files created in other applications 
without launching the appl ication . 

Lotus cc: Mail for Macintosh release 3 is available for Powe rPC- and 
680x0-based Macs. Mac users of cc:Mail need no longer look with envy 
at the rules technology of their Windows cousins; in fact, the shoe is now 
on the other foot. -Dave Andrews 

keeps a log of your messages. 
You can send data from other 
programs to the pager. Pro Beep 
(about $59.95) adds the ability 
to send simultaneous messages 
to numeric and alphanumeri c 
pagers and delayed-broadcast ca­
pabilities. It can also convert a 
PC fax image into text and for­
ward th at to yo ur page r. Pro 

Beep can also look fo r 
messages with ce rtain 
text, or from E-mail ad­
dresses that you specify, 
and fo rw ard those mes­
sages to your pager. 
Contact: lntegra Soft­
ware, Inc., Greenville, 
SC, (864) 627-5000; 
hllp://www.integra 
@wwa.com. 
Clrcle 1008 on 

Inquiry Card. 

INTERACTIVE MESSAGING 
FOR WEB SITES 
Now you can add off-the-shelf 
interacti ve messaging to World 
Wide Web sites. Web Crossing 
1.0 (Mac and Windows NT, 
$395; Unix, $695) installs on the 
same machine as the Web-s ite 
server and works with the Web­
server software. 

The progra m allows yo u to 
post and rev iew messages in a 
structured forum that threads top­
ics and subtopics into conversa­
ti ons, access these dialogues, 
browse the most recent messages 
or read the entire conversation, 
and create a new conversation in 
any topic. 
Contact: Lundeen & Associ­
ates, Alameda, CA , (5 10) 521­
5855; http://webx. lundeen.com. 
Circle 996 on Inquiry Card. 

ISDN VOICE MAIL 
AND CALL MANAGEMENT 
Phoneware-ISDN ($ 199) offers 
voice-mail and call management 
capabilities to ISON subscribers 
with Windows PCs. Inbound 
callers can access their own pri ­
vate mailboxes, leave messages 
in department mailboxes, or !is­

ten to prerecorded information. 
Phoneware-ISDN systems log 
the date, time, duration, and tele­
phone number of incoming and 
outgoing calls. You can attach 
notes to individual call records, 
whi ch automati ca ll y pop up 
when you receive calls. 
Contact: Tedas, Inc., 
Cupertino, CA, (408) 973­
7835; 73076,1177 
@compuserve.com. 
Circle 997 on Inquiry Card. 

SURVEYS OVER THE INTERNB 
With Decisive Survey ($495), 
you can develop custom surveys 
and send them to customers, em­
ployees, resellers, and suppliers 
over a network. The program 
runs over the Internet, a LAN­
based E-mail system, a hos t­
based system, or a commercial 
on-line service. After the recipi­
ents complete and return th e 
questionnaire, Decisive Survey 
automati ca lly tabul ates and 
graphs the responses for easy 
presentation and analysis. The 
program works with the fo llow­
ing: Microsoft Mail , Lotu s 
cc:Mail , Lotus Notes, and No­
vell GroupWise on Windows 3. 1 
or 95. 

Contact: Decisive Technology 
Corp. , Palo Alto, CA, (800) 
987-9995 or (4 15) 528-4300; 
http://www.decisive.com. 
Circle 993 on Inquiry Card-

ENHANCE EXCEL DATA­
FILTER CAPABILITIES 
A fuzzy-logic-based infonnation 
search tool for Excel 5.0, Flex­
Filter ($40) lets you search and 
organize data record s by their 
degree of overall fit with search 
cri teri a. The program analyzes 
the data in multiple fields of each 
record and then orders all records 
by their degree of fit with the 
chosen criteria. 
Contact: Omron Advanced 
Systems, Inc., Santa Clara, CA, 
(408) 727-6644; 
http://www.oas.omron.com. 
Circle 1001 on Inquiry Card. 

WINDOWS 95 DESKTOP­
ENHANCEMENT UTILITY 
PowerD esk fo r Windows 95 
($49.95) combines a customi z­
able too lbar (including e ight 
tools) with ExplorerPlus, which 
is an enhanced and expanded 
version of the Windows 95 Ex­
plorer. The program provides a 
drivebar giving one-click access 
to any dri ve; fo rmat, copy, and 
move commands; buil t-in PKZip­
compati bl e fil e compress ion; 
quick entry of DOS commands 
without opening a DOS window; 
enhanced file viewing; and mul­
tiple windows, auto-tiled or cas­
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caded, for drag-and-drop fi le 
management. 
Contact: MicroHelp, Inc., 
Ma rietta, GA, (800) 777-3322 
or (770) 516-0899; 
http://www.microhelp.com. 
Circle 994 on Inquiry Card. 

PC MESSAGES TO PAGERS 
PC Beep (about $39.95) sends 
tex t messages from your PC to 
alphanumeric pagers. The Win ­
dows package, which works with 
most pagers and pager services, 
sends up to 4500 characters at a 
time, performs group paging, and 

http:http://www.microhelp.com
http:http://www.oas.omron.com
http:http://www.decisive.com
http:compuserve.com
http:lundeen.com
http://webx
http:http://www.lotus.com


VISUAL BASIC TOOLKITS 
You can enhance the perfor­
mance of your applications with 
the control-replacement func­
tions and subroutines of Visual 
CodeBank 1.0 ($149). A code li­
brary manager, the program in­
cludes 200 royalty-free BASIC 
functions and subroutines to han­
dle tasks such as database oper­
ations, graphics , multimedia, 
sorts, optimization, security, and 
tex t management and effects. 
You can add custom functions 
and subroutines to the central 
repository. Developers can create 
custom BAS modules with just a 
few mouse-clicks . 

Source control software from 
ViewPoint Technologies, Visual 
SourceWorks 4.0 ($249) pro­
vides full support for Visual Ba­
sic 4.0, including new syntax and 
16- and 32-bit versions. Avail­
able from Visual Components, 
version 4.0 provides an interface 
that emulates the Windows Ex­
plorer, support for private puts, 
expanded system administrator 
and user identity controls, new 
checks for existing projects, and 
easier tracking of projects with 
support for complex structures 
of folders and subfolders. 

Contact: Visual Components, 
Inc., Lenexa, KS, (9 13) 599­
6500; 72204,3521 
@compuserve.com. 
Circle 1004 on Inquiry Card . 

INTERNET SERVER 
FOR WINDOWS NT 
Integrating Web-server software 
with an applications-deployment 
architecture, Durand's MindWire 
NT ($1495) allows you to dis­
tribute client/server applications 
over the Internet. A 32-bit mul­
ti threaded Internet se rver for 
Windows NT Server, the pro­
gram automatically updates and 
launches applications files each 
time a user connects to a Mind­
Wire server. MindWire NT in­
c ludes built-in sec urity and 
auditing; groupware communi­
cations, such as Internet E-mail , 
chat, and public message forums ; 
a developers guide fo r Internet 
applications; and a drawing util ­
ity for creating multimedia Win­
dows menus. 
Contact: Durand Convnunica­
tions Network, In c., Santa Bar­
bara, CA , (805) 96 1-8700; 
hi!p:llwww.durand.com. 
Circle 1003 on Inquiry Card. 

INTERNET VIRUS PROTECTION FOR WINDOWS 
Integrating a browser and E-mail capabilities, WebScan prevents 
you from downloading virus-infected files and E-mail from the 
Internet. In ad­
dition to de­
tecting known, 
unknown, boot, 
file, multipar­
tite, stealth, 
encrypted, and 
polymorphic 
viruses, Web­
Scan 1$651 can 
also scan Mi· 
crosoft Word 
DOC files and 
compressed 
file fonnats. 
Contact: McAfee, Santa Clara, CA, (408) 988-3832; 
http://www.mcafee. com. 
Circle 992 on Inquiry Card_ 

UPS MANAGEMENT 
Liebe11 offers two power-moni­
toring pac kages for UPSes . 
SiteNet 2 ($69 to $ 199) adds 
support for Unix and Windows 
platforms, while SiteNet SNMP 
Manager ($499) adds support 
for IBM NetView on AIX and 
Hewlett-Packard Open View on 
HP-UX platforms. 

SiteNet 2 offers power sur­
veillance and shutdown features, 
graphica l displays of current 
power flow for utility and bat­
tery, remote functionality, flexi­
ble settings for alarm-notifica­
tion parameters, event logging 
and management, and pinpoint 
accuracy of the units on a net­
work. SiteNet SNMP Manager 
provides a GUI, automatic alaim 
notification , remote on/off ca­
pabilities, and multiple options, 
including test and diagnostic rou­
tines and battery and I/O power 
information . 
Contact: Liebert Corp., 
Columbus, OH, (800) 877­
9222 or(614) 888-0246; 
http://www.Liebert.com. 
Circle 999 on Inquiry Card . 

PC TO ALPHANUMERIC 
PAGING DISPATCHER 
To turn yo ur PC into an al­
phanumeric paging dispatch sta­
tion, you simply select the pager 
owner's name or names from a 

li st, type th e message, 
click to send, and Pronto 
($49.95) does the rest. 
Pronto keeps a log of 
messages, with an icon 
th a t le ts yo u see a t a 
g la nce whether or not 
each paging attempt was 
successful. You can de­
lete and resend messages 
from the log. In addition 
to alphanumeric pagers, 
Pronto works with digi­
tal and tone pagers . 
Con.tact: Amtelco, 
McFarlan.cl, WI, (800) 

242-1 JOO or (608) 838-4194; 
http://www.an·1telcom 
.com/pronto/. 
Circle 1006 on Inquiry Card. 

Software Update 

With the AuditTrack 2.5 net­
work-auditing software pack­
age, you can save report defi­
nitions, schedule report 
production, and combine mul­
tiple audit sets for consoli­
dated reports and exported 
files. Version 2.5 includes ca­
pabilities for network admin­
istrators to run it on NetWare 
SFf III servers, to easily dis­
tinguish user security infor­
mation, and to leverage No­
vell's new additive purchasing 
program for NetWare licenses. 
A 25-user server, $595. 

Contact: On Technology 
Co1p. , Cambridge, MA , (800) 
767-6683 or (617) 374-1400; 
http://www.on.com. 
Circle 1016 on Inquiry Card. 

A videoconference scheduling 
and control tool, VC Wizard 4.1 
lets you view or print the 
schedule of rooms, people, 
equipment, or ports in an 
hourly, daily, weekly, or cus­
tomized format; manage and 
display the status of all con­
ferences; filter the confer­
ences you wish to display by 
conference name, status, com­
pany, or other options; and 
control conferences in 
progress. Stand-alone version, 
$9500; client/server version, 
from $13,000. 

Contact: AC&E, Ltd., 
Chantilly, VA, (800) 733-2238 
or (703) 968-5700; 
http://www.aceltd.com. 
Circle 1011 on Inquiry C ard. 

Running on Windows PCs 
and Unix workstations, Look· 
In+ 2.0 works over LANs and 
W ANs, including the Internet, 
to support visual communica­
tion between participants in a 
CAD conference. Version 2.0 
provides geometry measure­
ment tools, store-and-forward 
features, cut-plane tools, and a 
direct interface to PDGS sys­
tems. Client version, $695; 
server version, $2995. 
Contact: C-Tad Systems, Inc., 
Ann Arbor, Ml, (313) 665­
3287; john@ctad.com. 
Clrcle 1012 on Inquiry Card. 
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• The BYTE Archive 
Two years of BYTE, more than 
3,000 full-text articles, 
illustrations, and photos ... all 
indexed for quick retrieval! 

• The BYTE Network Project 
The BYTE Site... a living laboratory 
showcasing the best tools for 
building Web applications. Read 
about it in BYTE... try it out online! 

• The Virtual Press Room 
Instant access to vendor press releases and 
white papers! Links to vendor web sites! 

• BYTEMarks 
FREE Benchmark! Download the BYTEMark ­
the benchmark with teeth! 

• Direct Access to Advertisers 
Contact Byte advertisers DIRECTLY through the 
online advertiser index! 

IIi~ II The BYTE Site.The World's Online Technology Authority. '& 
A Divisio11 ofTheMcGrawHill Companies 



BUYER'S 
GUIDE 
Essential Products 

and Services for 

Technology Experts 

Mail Order 

Top mail-order vendors off er the latest 

hardware and software products at the 

best prices. 

162 

Hardware/Software 

Showcase 
Your full-color guide to in-demand 

hardware and software products, 

categorized for quick access. 

196 

Buyer's Mart 
The BYTE classified directory of 

computer products and services, 

organized by subject so you can easily 

locate the right product. 

206 



Call about ou1' Tuto1'ial 
and T1'0ubleShooting 

Se1'ies on video cassettes! 
A wealth oftechnical 

help at you1' fingertips. 

Miao§ml6. 
l/1'0tl.·ft••1=~tt·l 

Fullu O/S independent Callfor upgradepricing &
diagnostic software... complete new features list! 

MICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 
the expanding need for accurate system diagnosis in the rapidly growing 

desktop computer market. Patterned after super-mini and 1mtinframe 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 Byte Magazine, 
saying: "You mune it, this tests it. U'you maintain PCs you'll love it.'' 

+ LOW-LEVEL FORMAT-Perfo rms Low-level format on all drive types 
including IDE drives. This function cannot hurt IDE drives. + TRUE HARD­
WARE DIAGNOSTICS-Accurate testing of CPU, IRQ's, DMA's, memo1y, hard 
drives, floppy drives, video cards, etc. + IRQ CHECK-Talks directly to hard­
ware and shows 1/0 address and IRQ of devices that respond. + O/S INDE­
PENDENT-Does not rely on O/S fo r diagnostics. Talks to PC on hardware 
level. All tests are full function regardless of O/S (i.e. Windows, Novell , UN[)(, 
OS/2). + IRQ DISPLAY-Show bits enabled in IHQ chip fo r findingcards that 
are software driven (Network, Tape Backup, etc.). + MEMORY EXAMINE­
Displays any physical bit of memoq1 under I Meg. Very useful for determining 
memory conOicts and available memory space. + AND MUCH MORE ... 
We don't have enough space here fo r eve111hing this softw~u·e can do! 

use this Power-on sen-Test card to debug 
anu "dead" PC that won't boot... 
"This is the onlycard that will function in eve1y system on the market. The 

documentation is extensive, and not only covers the expected POST 
Codes for different llIOSversions, but also includes a detailed reference to the 
bus signals monitored by the card." -Scott Mueller from his globally 
recogni zed book, 'Upgrading & Repairing PCs, Seco11tl Edition' 

+ Includes pads for voltmeter to attach fo r actual voltage testing under load. 
+ 4 LEDs monitor +Svdc -5vdc + J2vdc -12vdc. + Monitors Hi & Lo clock and 
OSC cycles to distinguish between clock chip or crystal failure. + Monitors l/O 
Write and 1/0 Read to distinguish between write and read errors. + Accurately 
monitors progress of POST for computers without POST codes. + Reads POST 
codes from any IBM or compatible that emits POST codes. ISA/EISA/MCA. 
+ Compatible with Micro Chmmel 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 :md det:tiled POST proce­
dures for all major BIOS's. + AND MUCH MORE .. . call for more details. 

iivn: p~~j~ NllCAD 
:;0:1m',:.trc SERVICENEWS 
f .1\1.l •! o PRODUCT OF THE IVIO N T H caa a 
Govt. Serv. #: GS-OOK-94AGS-5396 



m1cro-scooe CLIEnT"' 
AMUST-HAVE REMOTE DIAGNOSTICS TOOL for PC Service 
Technicians everywhere. Supply your customers 
with this inexpensive software and let CLIENT diag­
nose what's wrong with their PCs with­
out leaving your office! When 
your customer calls you with a 
service problem, simply have him 
boot his PC with the Micro­
scope CLIENT floppydisk in 
drive Aand select either the Quick 
Test or the Extensive Test. Then just 
look up the resulting error codes in your 
CLIENT manual and you'll know exactly 
what's wrong and be able to bring the correct replacement chips, 
drives, cables, etc. Ensures complete system compatability. Available in 
packs of 10, 50 and greater. 

m1cro-scooe CEnSUS "' 
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. 

Simplyload the supplied disk into each 
computer on si te (up to 100 PCs recordable 
on each disk) . CENSUS automatically 
records complete system information and 
assigns each PC a unique ID number. The 
data can now be downloaded from the disk 

into anydatabase program so it's ready to 
ret rieve 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. 
c~tl l us for information on increasing productivity. 

micro-scope BURn-1n™ 
APROVEN WAY TO INCREASE QUALITY 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
thtl for OEMs and Repair Facilities-reduces 
the number of returned PCs dramatically! Runs 

with or without a monitor 
or keyboard. User defin­
able run time. Detai led 
system log written to 
disk after testing. 

IVllCAO 

All /Jroducts are Win;m?vl~ caa a 
Windows 95 Compatible • · : 

Circle 144 on Inquiry Card. 



you can now escape for a very low price. 
*SSSO 

lost data. 
And a whole lot of questions! 
Now there's a smart, low-cost 

answer from DPT, the leader in high­
performance SCSI RAID technology. 
Introducing SmartCache IV, the 
ideal hardware RAID solution for 
your entry- to mid-range server 
needs. And the great news is that 
it's priced at $550* (estimated street 
price). 

Hardware vs. Software RAID 
SmartCache IV's hardware RAID 

eliminates problems like Operating 
System dependence, lack of a "Hot­
Swap" capability, and slow perfor­
mance that are normally associated 
with software RAID. 

Sma,rtCache IV w'ilh RC4040 RAID/Caching Module 

The DPT SmartCache IV RAID Kit 
comes with support for RAID 0, 1 and 
5 and room for up to 64MB of cache 
memory for improved VO performance. 
And you also get Storage Manager, 
DPT's award-winning software utility 
that makes RAID setup and mainte­
nance as easy as "point-and-click." 

Ultimate Solution, Ultimate Deal 
Find out more about how DPT's 

SmartCache IV RAID can solve your 
important storage needs. For a limit­
ed time, call and request a copy of 
the DPT CD-ROM (while supply 
lasts) . At the same time, ask if you 
qualify for our Ultimate Deal-great 
one-time pricing on SmartCache IV. 
SmartCache IV-it's the Smart Choice. 

1·800·322·4378 


llDPT. 
Distributed Processing Technology 

What you'd pay to avoid at any cost 


Circle 132 on Inquiry Card. 



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 

An 

COME SEE US AT 

Networks Expo in Boston, MA. Feb. 13 - 15, Booth #119 


CeBIT in Hannover, Germany Mar. 14 - 20, Hall 11 , Booth #C3, C4 


®COMMANDER Jm'" 
Cybex Corporation 
4912 Research Drive Huntsville AL 35805 USA ltcYsEXTM 
(205) 430-4000 (205) 4 30-4030 fax 
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 trademarkofSun 
Microsystems. Cybex, Commander, AutoBoot, and 1xP are trademarks of Cybex Corporation . 

Dealer Program Available 

Circle 130 on Inquiry Ca rd (RESELLERS: 131). 
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Pentium1 20~\flz proces.IOr - ~ 
fastes tavailable on a notebook! ~ 

I PC! bus architecture (internal &external) 
I 11.3",800x600 high resoluti on displ a)~ 
I Optional 4X CD-R OM Drive (swap nop py & CD-ROM) 
I Mu ltimedia doc king station with PC\ bus 

Porlege 6 IOCT 

(optional accessoiy, pri ced separately) 
I Bu ilt-in 16-bit sound, microphone, 

2speakers &MIDI 
I HUGE, 1.1 3GB hard drives 

Portege 61 OCT 
• Pentium 90MHzprocesso r 
• 9.5" TrueColor display fo roptimum color 
• Bu il t-in 16-bit sound (SounaB\aster Pro 

compatible), microphone &speaker 
• Lithi um Ion battery technology
• Accupoint stick for easy control 
Processor Screen RAM/HD Price 
Pentium 90MHz 9S' True Color 8/720MB $3939 

IBM® ThinkPad®365 
• I0.4" Ac tive & I0.4" Dual Scan 
• Buil t-in infrared forno-h;li'i\e pri nter connections 
• Mult imedia models include built-in 2X CD-ROM, 

SoundB\aster compatible audio, speaker, 
microphone &MIDI/joystick port 

• MS Windows95 or Selecta System models avail able 

Processor Screen RAM/HD Price 
486DX4/75 10.4"Dual Scan B/ 540MB Sl 999 
486DX4/ 75 10.4"Active B/540MB 2599 
486DX4/75 10.4"Dual Scan B/ 540MB 2499* 
486DX4/75 10.4"Active B/ 540MB 3099* 

Satellite 
2130CS/1 oocs 
Processor Screen RAM/HD Price 

ThinkPad® 7 60 
• Upto 120Mhz Pentium with 32-bit localbus 
• 12. 1"Ac ti ve displays with 800x600 resolution 

(selected models)
• 4X CD-RO MDrive, MPEG-2 support,&full 

motion video (ThinkPad760CD only*)
• Built-in28.8 fax/modem 
• SoundB\aster-compatib\e audio &telephony 
I Li thiu m Ion battetljmoloi 
!~/,l{miMilR!Ci"' ' ', il 1 imtl 
Pentium 90 10.4"Acti ve 8/720MB $5349 
Pentium 90 12.1"Active B/720MB 6049 
Pentium 120 12.1"Active B/720MB 6599 

I Bu ilt-in 4X CD-ROM Dri1~ (Swap flqipy & CD-ROM) 
(ktil~model only-optional on Dual Scan) 

I Built-in 16-bit round, microphone, ~er&MIDI 
I ED0 RAMmemoiy, exp.to 40MB 
I Built-in AC adapter -small, sleek design &rffiua:rl ~~ight 
I l ntegrat00ilro1jxlint -~nall , accurate&easytoll'!! 

I Utl1ium Ion bat1£iy ta:hnology 
I Built-in infranrlfornire\e;1rommunications 

Processor Screen RAM/HD Price 
Pentium 90 11.3"Dual Scan 8/772MB $3499 
Pentium 90 11 .3"Active B/772MB 4679 

*Multimedia Models 
ThinkPad" 365CD 

Pentium 90 12.1"Active BMB/ 1.268 7449* 
*Features built-in CD ­ROM drive Call about NEW ThinkPad® 760 Models!WIN 95 modelsavailable.Call for details. 

NEC 
Versa 2 000 
Processor Screen RAM/HD Price 
486DX4/75 9.5"Active 4/ 350MB $2099* 
486DX4/75 9.5"Active 8/ 350MB 2399 
486DX4/75 9.5"Acti ve 8/ 540MB 2599 
*14.4 fax/modem not built-in 

NEC Versa 4000 
I Bui lt­in CD-ROM Drivel (Standard on m e 

models, optional on otl1ers)
I Up to 120M Hz Pentium proces.IOrs
I 256KB Level 2 Cache to optimize perfonnance 
I Unbelievable displays- 65K ro\or Dual Scan, 

NEC versa 4000 16.8 mill ionro\orActive (Hicl1rewlutionActive Matrix 
disJJlays available-800x600 res.)

I Buil t-in 16-bit sound,microphone, MIDI mid 
2built-in speakers 

I Mu ltimedia docking station with ou~tanding 
Al tee L1nsing 4~aker array(optional a~ry,
pricro separately) 

NEW 120MHz 
Pentium Model! 

Processor Screen RAM/HD Price 
Pentium 75 10.4"Dual Scan 8/540MB $3499 
Pentium 75 10.4"Oual Scan B/ S40MB 3799* 
Pentium 75 10.1"Active B/540MB 3999 
Penti um 90 10.1"Active 8/810MB 4649* 
Pentium 90 10.4"High Res. 8/810MB 4799 
Pentium 120 l0.4"Hig h Res. BMB/ l GB 5499 
*Features built-in CO­ROM drive 



LTE 5000 Series 
• Up to 120MHzPentium pmmw/PCI bus& 256KBcacheCOMPAQ 
• 	 32-bit PCILocal bus graphics Processor Screen RAM/HD Price
• 	 8MB RAM exp. to 72MB Pentium 75 10.4"Dual Scan 8/ 510MB• Built-in 16-bit sound,microphone&2 speakers Pentium 75 11.3"Dual Scan B/ 810M8• 	 MultiBay - holds CD-ROM,2nd HDD,Floppy, Pentium 75 10.4" Active 8/ 810M8Processor Screen RAM/HD Price or 2nd batteiy Pentium 90 10.4" Active 8/ 810MB 

486DX4/100 10.4"Dual Scan 8/720M8 $2369 • Up to I.35GB hard drives (2.7GB max. capaci~·) Pentium 90 10.4"Active 8/ 810M8 
486DX4/l 00 10.4"Active 8/720MB 2939 • Buil t-in infrared forwireless communications Pentium 120 10.4"Acti ve 8MB/ l.35GB

• 	 OptionalMPEG and 1V video adapter 'Features Built-In CD·ROM drive 
LTE 5000 

HEWLETT ® HP OmniBook 600 
• 	 Weighs ONLY 3.8 pounds!

PAC KARD • Built-in16-bit sound, microphone &speaker 
(active model only) 

• 	 Built-in infrared for no-has.1le printer connections 
• 	 Lithium Ion batteiy technology 
• 	 Instant "ON" ready-to-work state­

lasts for months on a charge 

Processor Screen RAM/HD Price 
486DX4/75 8.5'' Dual Scan 8/ 340MB $2539 
486DX4/75 9.5"Active 8/ 340M8 2999 

Processor Screen RAM/HD Price 
Authorized Reseller 

Penlium75 10.4"Active 8/800MB $2849 
Pentium 75 10.4' Active 8MB/l.2G8 3229Ascentia 9 SON 
Pentium 90 10.4"Active (SVGAI 8/800M8 3899• 	 Up lo 120MHz Pentium -for blazingperfonnance

• 	 Hutli Res. SVGA displays -800x60o res. on notebook Pentium 90 10.4" Active (SVGA)8MB/ 1.2G8 4279 
(selected models) Pentium 120 l l .8"Active (SVGAI 8/800M8 4469

• 	 Built-in 16-bitsound,microphone &speaker Pentium 120 11.8' Active (SVGA) 8MB/ l .2GB 4849 • 	 Lithium Ion batteiy technology 
Additional models available.Coll for details.• 	 Built-in infrared for no-has.1le printer connections 

HP OmniBook 5000 
• 	 Up to 120MHz Pentium with 32-bit PCI Localbus 
• 	 I.ZGB drives available for high capacity storage 
• 	 High resolution -800x600 resolution on 

notebook display 
• 	 Built-in 16-bit sound, microphone &speaker 

Processor Screen RAM/HD Price 
Pentium 90 10.4"Active 8MB/ l.2GB $5329 
Pentium 90 10.4"Active l 6MB/ l.2GB 5889 
Pentium 120 10.4"Active l 6MB/l.2GB 6539 

.TEXAS 
INSTRUMENTS 
TravelMate 
5100/5200 
Processor Screen RAM/HD Price 

Pentium 90 10.4" Active 8MB/l.2G8 $3699 
Pentium 120 10.4"Active 8MB/l.2GB 5099 

HEWLETT ® 
PACKARD 

HP DeskJet 340 
$289.99 

Extensa 560CDI 
560CDT 
• 	 75MHz Pentiumw/PCIbus &256KB cache 
• 	 Built-in 4X CD-ROM drive 
• 	 Built-in 16-bit sound,microphone &speaker 
• 	 Integrated touchpad pointer 
• 	 10.4" Active Matrix & 10.4" Dual Scan 
• 	 Built-in infrared for1vireless communications 

Processor Screen RAM/HD Price 
Pentium 75 
Pentium 75 

Exlensa 560 Produrt differs slightly from photo 

HP LaserJe t Printe rs 
HP LaserJet SP printer (IBM, 6ppm,600dpi) 

C3150A ....... ..... ...... ....... . .. ...... . SB79.99 

HP Lase rJet 5L printer (IBM, 4ppm,600dpi) 

C3941A .... .............................. .. 479.00 

HP InkJet Printers 
HP DeskJet 340 printer (portable) C2655A.. ...... $289.99 

HP DeskJet 600 printer C21 B4A ......... ... ... .. 289.99 

HP OeskJet 600( printer C4547A .... .......... .. 299.00 

HP DeskJet 660( printer (2164A ..... ... ... .. ... 389.99 


~ .--. HP DeskJet 660Cseprinter C4548A... .. ... .. ... .. 399.00' 

~~~~~ HP DeskJet 855( printer C4551A ...... ... .... ... 499.00 


.- ~'"'"'~~?,:, HP DeskJet1600( printer C3540A...... .. ... .. . 1349.99 




_____iisiiio~Cml=li:D NETWORKING i~~, Made in U.S.A. 
ETHERNET "Plug & lay" "'""" ;'6.Port tOBASET Concentrator NITC 10BASE-TIBNC I~~~ NITC 16-PORT HUB (10BaseT) 
ADAPTER Cards Adapter Card _,___• CONCENTRATOR 
High performance & Offers IEEE802.3 Compliance, BNC and 
jumperless design for ••Ii •Reliable Features software AU/ ports are active for simultaneous 
easy installation in ~ •Compact selectable 110, connection, LEDs for port connection, link 
varying Bus systems. Offers 1Link Status &' 1 • Cost-effective! interrupt & PROM status, activity and collisions. Features 
Programmable diagnostic LED, JEEE802.3 Offers Sixteen 10BaseT ports with address (Jumper/ess). autopolarity detection and connection on TP 
compliance, drivers for NOVELL NetWare OD/, RJ45 connectors, One BNC and One NE2000/IEEE 802.3 compliant with LED ports, Wall Mountable, Rugged Case and 
LANtastic, NDIS, IBMLAN Server, Banyan AUi port for cascading hubs or indicators for activity &link detection. Auto partitioning disable/reconnect. UU 
Vines &PCNFS. connection to existing backbone, has Supports NOVELL, Microsoft and SCO CSA/FCC certified. Limitations: UTP 
BEN1 20 BOCALANcardCombo(16-bit) $?O 21 LEDindicators for confirming UNIX. Compatible with all Bus systems, (100meters/24AWG), BNC (185m/ 

RJ45 & BNC status and operations. IEEE802.3 10Mbps transfer & is FCC certified. 
BOCALANcard TP (16-bit) compliant. 300-017-01 10BaseT/BNC Adapter 
RJ45 Only 64 BEN220 BOCAHUB-16 PLUS (8/16bit) 
BOCALANcard PCI (64-bit) 10Base-T Concentrator $264 300-023-01 PCI 10 BaseT/2 Card 
RJ45 & BNC 83 BEN210 BOCAHUB-8 (Eight Port) 

1OBase-T Concentrator 
SIMM MEMORY MODULES 

72 Pin 
Description (UTP) Unshielded Twisted Pair 
256 x 36 Single, 70NS VDC5-4 Level 5, 4 Pair, Unshielded CL-2 PVC 
1x 36 Single, 70NS VDC5-4P Level 5, 4 Pair, Plenum 
1x 36, Single, 60NS 

2 x36, Double, 60NS CATEGORY 5 (100Mbps Standards) 

30-Pin, 1 Mb X9, 70NS Colored Cable ONLY (No Boot) 

30-Pin, 4 Mb x 9, 60NS · Simply fill in _ with one ol following cable colors desired: 

.-------------------------, 70(Gray) 73 (Green) 71 (Black) 
CREATIVE LABS "4X BlasterValue" Edition Kit 

Featuring CD-ROM Drive and 16-bit Sound Card with Software. Provides the 
power for todays newest, most dynamic applications and games like AirCombat, 
Ultima VII Black Gate, Seven Cities of Gold, WingCommander, Groliers Award 
Winning Encyclopedia and UltimaUnderworld. 

- Quad Speed CD-ROM Drive CR:::::6TIV::::: 
with IDE Interface c R EA T I v IE LA • a I I N c • 

-600Kbps data transfer with 250ms access 
-Multlsession/XA compatible $289 
-Stereo Recording & Playback, 20 Voice FM Synthesis STEREO 
-Stereo Line/CD Audio Interface • 
-MIDI interface connector, MPU-401 UART compatible CDV 

DATA/COMMUNICATION Line Surge Protectors 
Protect your crucial network equipment from lightning, ground surge, faulty wiring 
- reducing glitches, lockups &damage. .•. ,,.........._, $ 
D10BT RJ45 TRIPP LITE 24 
DTEL2 RJ11 Two Line 23li1'0 
DB25 Serial RS232 (Pin 1-8, 20) - 23 
DB9 Serial RS232 (Pin 1-9) ~9..ataShield 21 

UPS POWER PROTECTION 

74!Redl 72(Btue) 75(Vellow)
Allex No. Length 1-9 10-49 
73-66_ ·3 3 ft ~t1 $4.00 $3.56 
73-66_ -7 7 ft ';~ , 5.25 4.67 
73-66_-15 15 ft ·,<§< 7.80 6.93 
73-66_ -25 25 ft 11 .03 9.80 
73-66_ -50 50 ft 18.25 16.22 
CAT 5 Surface Mount Jacks 
(8P8C) Each 25~ SM8·2·5 Dual S5.99 $4.99 
SMB-5 Single 4.50 3.90 

19"Patch Panels With 110 Punch Down Blocks 
Part # Desc. 1-4 5-9 
PP824-5 8 Wire, 24 Port $99 $96 
PP848-5 8 Wire, 48 Port 199 194 

UPSONIC PCMIGHT 
Provides power protection (UPS, Surge) for PC 

RGSBAU).
$ 400-006-01 16· Port 10BaseT Hub

39
69 400-004-01 8Port 10BaseT Hub 

Wall Plates for Inserts l=lvory W=White 
Part # Description 1-9 10-24 25-99 
KW P-1 1Port ; $1.49 $1.34 $1.22 
KW P-2 2 Port 1.49 1.34 1.22 
KWP-3 3Port 1.49 1.34 1.22 

1.22~~~:: :~~~ ~ ::~ ~ :~ 1.22 

110 Type RJ45 Jack INSERTS 

Ava ilab le Colors:White, Ivory, Black, Red, Green, Yellow, 


Orange & Blue 

KJ-110WH (While) $5.50 $5.00 $4.58 

Other Type Inserts 
KP-I N Blank Ivory S0.30 $0.25 S0.20 
KP-INW Blank White 0.30 0.25 0.20 
KP-B NC BNCFeed through 

Ivory 3.00 2.73 2.50 
KP-B NCW BNCFeed Thru While 3.00 2.73 2.50 
KP-ST ST Insert 6.50 5.91 5.42 

Wall PlateMounting Boxes 
MB-IV Ivory $2.50 $2.27 
MB-WH White 2.50 2.27 

stations, File Servers, Multi-User to Mini Computer Systems. 
PCM-35 350VA, 10 min. Full Load Backup, 141bs $99 
PCM-55 550VA, 15 min. Full Load Backup, 321bs $149 

' 1996 Electronic Parts or 1996 Computer CatalogAvailable Call 800-531-5369 •.,,.........., 
TR/PPL/TE BC Internet 450 UPS System

BC "Personal" & "PRO" Battery Back-Up Systems provide excellent basic power All the features of the BC Personal UPS 
protection, guards against blackouts/brownouts, surges or spikes thus saving data and system withbuilt-in lnterNet protection.i!Y'O 
hardware! Designed for Home or Small Office application. Features micro- processor controlled "Pulse Width RJ11 jacksprovidesuperior surge, spike, 
Modulated Waveform" for increased backup time. $25K Ultimate and 2 Yr Mfg Warranty. EMl/RFI protection for your internet 
BCPERS280 280VAl175W Personal UPS (2Outlets) $1041 BCPERS500 500VAl350W Personal UPS (4Outlets) 181 connection whi lereliable BC UPSprotection 
BCPR0675 675VAl425W LAN UPS(4 Outlets) 231 BCPR0850 850VAl570W LAN UPS (4 Ou tlets) 305 keeps your PC running. $25,000 Ultimate 

Lifetime Warranty on connectedequipment;BCPR01 400 1400VAl990W LANUPS (6 Outlets) 434 I''f Tl'rir-•1:01\,;•1 
2-year Mfg ProductWarranty.

OMNIPRO LINE INTERACTIVE UPS feature Pulse Width Modulated Output & Ultimate • "- s u llJft H c E BCINT450 450VA, 2 Outlets $159 
Life Insurance. 089 LAN Port. NEMA5•15R 069 LAN Backup Time "": ..:i~~:,:;:;7ffi,:);:~gIXi;::;~;;:,::::-· 

Part# output (Volts/Watts) Outlets Port (Half Load) Each More Great Power Protection Devices from TRIPP LITE 
OMNIPR0280 280/175 4 No 17 $149 SUPER7 7Outlet.18.000 amp spike.LEDs.7' cord... ... .. . 518 TERM-6 SuperSurge Alert 6Outlet, 36,000A 
OMNIPR0450 450/280 Yes IB6 ISOBAR,6Outlet. 6"cord,3Filter Banks ... .. .. .. .... 51 TERM-6FM 6Outlet, Fax/Modem17 207
OMNIPROG Yes IB6ULTRA ISOBAR 6Outlet. 3FilterBanks ................ ........... 56 Line Conditioners/Stabilizers


75 6751425 17 254OMNIPR0 Yes IBBULTRA ISOBARBOutlet, 4Filter Banks ........................... 61 LC-1800 1800W,4OutletConditioner 

850 8501570 21 355 ISOTELULT6 Modem/Fax. 6Outlet.3FillerBanks ....... .. ............ 61 LC-2400 2400W.6Outlet, 11 0V Conditioner 


OMNIPR01050 1050/705 Yes 23 385 ISOTELULTB Modem/Fax, 8Outlet. 4Filter Banks ......... ... ...... 69 LS-600 600W, 2Outlets Low Voltage Stabilizer 

OMNIPR01400 1400/940 Yes 24 459 SK6-6 SpikeBlock,6Outlet. 6' Cord .... ...... ...... ... .. $28 LS-604 600W. 4OutletsLow/High Voltage 


CORPORATE, INSTITUTIONAL & GOVERNMENTPOs WELCOME. NET 30 TERMS AVAILABLE UPONAPPROVAL 

TERMS: For C.O.D. orders add S5 per package. Minimum 525. Cash or Cashiers Check only. For orders under S99 add $3 handling charge. Orders S99 or more no handling lee. All shipping is FOB San Antonio, Texas and wilt be added to your invoice. Texas residents add 7-314% 

sales t~. All 1e1ums require AMA# and must be returned in original condition. A 15% restocking lee wil! be assessed on product returned in non·resa!eable condition. No relums on memory, cut cable or custom cable assemblies Prices subject to change without notice. We are not 

respons1blelor typographical errors. 




THE RAID COMPANY 


The PCI Wide SCSI controllers from ICP have 

arrived! When using modern and fast hard 

disk d rives you can now achieve data transfer 

rates on the SCSI bus of up to 

20 MB/sec. The ICP PCI Wide 

SCSI controllers are available 

with disk mirroring and disk 

duplexing capabilities. Or, you 

choose one of the other vari­

ants to build a RAID 4/RAID 5 disk array with 

one, two, three, or five SCSI channels. Natu­

rally, they are all downwards compatible. The 

· cache RAM can be upgraded with up to 64 MB, 

It is possible to run 8 bit & 16 bit 

devices simultaneously because 

ICP has thought of those users 

who want to connect Fast SCSI 

disks, too. Consequently, there 

are both a 50 pin and a 68 pin 

connector for internal con­

nections. Any more questions? 

ICP will gladly answe r them! 

optionally with ECC support (IBM ECC SIMM). 

a 

Intelligent Computer Peripherals ® 

IC P 

vo rtex Computersysteme GmbH • Falterstr. 51-53 
74223 Fl ei n • German y • Ph one: +49-7 131-5972-0 
Fax .: +49-7 131-255063 • Mailbox: +49-7 131-5972- 15 
E-mail: sa les@vortex.de • Compuse rve: I 00015,330 

Competence n C o n r o e r s 
Circle 158 on Inquiry Card (RESELLERS: 159). 

mailto:sales@vortex.de


AST GATEWAY 2000 I BM , cont inued I B M , continued T 100% GUARANTEEDEduqve1130,40cnd50modeh PS/235SX: LS. 40SX. PSt\'clvepainl~ Bravo LC, MS loll model1I UVI P.s.75, P5·90/90Xl, P5.100Xl, P5.120, P5·133/133Xl 
JMB 60G0896 . Sl74 16M8 60GOB98 ... S549 BMS 6450129 ............. SJ 07
4/'.'.B 500987-002 Sl.!4 BMB 500987-003 . S269 JMS n/o SU.! SMB n/o $269 

16/v',B 500987-00.! ... S559 3211.B 500987-005 $1,089 16M8 n/o ............ S559 32MB n/o ..... ... $1,089 PS/1286,386SX PS/290XP,95XP. P75!pait1156.57(cl1)PS/ IPrc M2123 T LIFETIME WARRANTY 

2MB 92F9935 .........S83 4MB 92f9694 .......Sl63 
 2MB 6450902 ... . ......... SSS 


~ra Premm1c GX loll model1) Va!uepaintPedormcincemadeh PS/2 90XP, 95 XP, P75 (poiri) 56, 57 (cnmodel1]BMB 501565-001 ..S269 16MB 501566-001 .S599 HEWLETT·PACKARD MAfl 92G9201 or7JG31Jl... .., ... S\61 T EASY TO INSTALL 
PS/1 Cor11uhcnt, foenticl, hpet! madeb, PS/1 Pre M212332M5 501567-001 $1,089 64MB 501568001 R 199 Vtttro VC, Vl3, Vl2 66/100, XIJJ, XM2. M2 

BMB 92G7520 ar 7JG313 2... . ....... $307 

Premm1a W. loll modthl 
 4MB 02690A ..... $J.U 8MB 0269 1A ....... $269 4MB 6450128 ........$1 61 8MB 6450130 ........S307 


PS/1 Coo1ulton1. foenrial, h pen madel1i4J. t44, 

BMB 500987-003 ..$269 16MB 501340002 ....$599 
 16MB n/o ............. $559 32MB n/o ....... .. ... $1 ,089 PS/280.111 : 311 ; 121 ; 321 ; 081 ; 161 T FREE TECHNICAL 


PS/Va!vepaint ollmcdel1ucep1Cumodel1 
2MB 6450379 .... ................. sea
J2MB 500987-005 $\ ,089 64Mll 501569-00l .S2,J59 4MB 96F9290........ Sl77 16MB 96F9291 ...... SS99 SUPPORT
IBM PS/2BO.A21 ; AJl ; A16PS/I Coo1vl'Ont, fam11ol, hper1 madeh 

~ PC 700 Serie1 (oil model1J &Voluepoint Performance 5erit1 4MB 6451060 ... .. .. ................. S193

16MB 96F9291 ... .... ... ............ .. .. .... ..$599 


(o ll modeh) hpan1ionbaard11orPS/2B0286boied model1
PS/225/286, 30/286

4MB n/o ...........SW. 8MB n/o ....$269 4-161..\S w/AMB 6450609 !uie 72-pinl . . .•...•S299 N E C # continue d 

2MB 30f5360................................S79 


hpaniionboord1lor PS/2 80386boiedmodel1 Powe1Mo1e 386/20; 2516MB n/o .. $559 l2M3 n/o .......$1,089 
 PS/235SX; LS, 40SX, 50Z, 55SX; LS, 65SX;LS, 70,X5ru1ion 
PC 300 Se11e1 (oflmodel1) Aprivo loRmodeli) 2·14MB w/2MB 34F3077 luie 72-pin\ ........... S205 2MB APC-H655... ..S219 BMB Af'C.}1656 ......$559 


2M8 6450604 ... ... SB7 
dMS n/a ... ......... Sl44 BMB n/a ................S269 4-16MB w/ 4M8 34F301 I (u1e 72-pinl ............... .. .... $299 PaweiMote386/33E,486/25E 


PS/2 70.A21; A6 1; 821 ; B61, PS/ValvepaintCu model1 OP- . . ................. Sl71
2MB 4\0.5101
16MB n/a ............ S559 J2MB n/a ..... .. .. .,.Sl ,089 
 PS/1 (0111ulklnl, Eiien~al, Expetrmodel1 

2MB 6450608 ..... . S9l MICRON 
PS/235SX; tS.40SX,55SX; LS,65SX; tS.XS1a1ion, 486orid Pent1um1 PACKARD BEL L 

4M8 n/o ... .. ......Sl44 BMB n/o ..... ....... .$269 Force5e1ie 1 (0Umodelil &h~11ti ve5eriesl0Dmodtl1) 


16MB n/o ............ S5S9 32WB n/a ....... Sl ,089 4MB n/o ............... $144 8M8 n/o ............... SM9

PSt\'al1111poi n1 Cu models 
4MB 34f2933or87f9977 .............. $179 


16MB n/a ............... S559 32MB n/a ........... S1.089 


NEC :ZENITH
STANDARD SIMMS 

Pana10t1icloierPa•tnerd410, 4430 4MB .. Sl 79 

2MB KX-N44 S!15 4M3 ri/o.... . Sl96 
 8ML .. SJJ9 


?ano1Qr'11clo1erfa1111erd450i.4420 
 16M8 ... ........... S61 9 

2MS KX.P44) ..........S\16 4MB n/o ............. S187 H..No~Uhro 4MB ..................$179 


Texa1ln1humen!1Mrcroloier,XL BMB ..................... $349 Ac11M Note700 

!MB 2555739-0001. ..$49 
 16ML .. .... S61 9 

Upg rade to 
Excelle nce! 

FOR MEMORY, ALL YOU NEED TO KNOW IS THE NAME OF YOUR PC! 
Our upgrade experts have deta iled configu ration information on t housands of computers and printers, from t he 


oldest to t he lat est models. We provide you with an "Easy Upgrade" by providing you with the following information: 


v Your System Memory Features V How Much ~ \emory You \leallyNeed v ~ lemory ProduciS Available for Your S)~lem 


v The Most Cosl Effective Upgrade Path fo rYour Sys1cm v Your Systems Minimum and Maximum Memo1y Capabi lil ics 


First Source International takes the confusion out of your memory purchase. 
 •
Take adva ntage of our service and the savings! 



°' New 
nNum OVerDriv · NTEL 

· 	+-;-OVERDRIVE
moei PROCESSORS 

With Intel o..ror+,,,"' ~ 
you an afford to upgrads. 

iMakeWiiitlow--9sl lif 
l Run faster\ l ,1.----------.J . 
~?'oceuooore avcibble in orongeci pfa/pei­
bmora opioiu. Boosl)Q,11' soilv.oe's ~ inotry PC 
opertl!ing s~· Wn:lows", MSOOS, OS/2 ond LINx. 

--..•a~-- ~~~;;;...._.,.---- · ·:111~1 "'"'~ ==----- . ;:l-llo. 
°'"'d"" 4B6DX4/75 ..; Special~....... , 42 

1\ ' g:::~;;:: ~:n~l~!~j.~j~~~:::..:::::~:~ 
~\\\\~_pverdrive Pentium.SJ, BJMHz ···········-··· 1259 

"' 

28.IBPS PCMCIA 
FAX/MODEM 
WITH XJACKe 

• 14..d or 28.8 data tronsmission 
• Hol swapoble 
• XJACK connector I'm~· 
• 5 year warranty '-'-1-llil't 

XJACK 14.4 fax/ Modem ......•117 
XJACK 28.8 fax/Modem ...................... •2a2 
Combo 14.4 Fax/Modem • 10 Bl Ef>tlner... ' 317 
Combo 28.8 fax/Modem . ro atu- .1423 

• Split-key keyboard with built-in wrislrest. 
• Windows 95 keys 
• An integrated GlidePoinl lrockpod gives you 
eo~y. one·tovch c11r~r control

•~~n; !~ri;{ ~~ ::ii~o:r:n:~r~fpvter 
GlidePoint Portable .................................. '59 

GlidePoint Desktop .................................... ' 69 

GlidePoint Wave Keyboard .................. '98 


, TOSHIBA 

SA1EWl'E PRO T41 0 

• Highperformcnce90/J.Hz • 11 .3'colordi1ploy 
Peiirium CPU • 16·bi1sound 

• Ovodsptt<ICD-ROMdrive • Lilhivmlon Bo:iery 

r~:,~:;::~0 TOSHIBA 
8MB1:.a, 11.J ' DS. 810MB ..................'3 .. 390 
T410CDT- Penl ium/90, 8MB1tc. 

11.J 'Active, 810M8. CD-ROM .. .' 4.,552 

al 

• 	DISCOUNT PRICH 
Name brand products at discount prices. 
Always call FSI before you buy! 

• HUG~ SUfiCTION 
More than 36,000 computer products 
from over 850 of the world's lop hardware 
manufacturers and sohwore publishers. 

FIRST SOURCE OFFERS OVER 36,000 NAMEBRAND • OVfiRNIGHT DUIVERY
HARDWARE & SOFTWARE PRODUCTS AT DISCOUNT PRICES! Fast and inexpensive delivery with 

Federal Express or UPS.PROCESSORS FAX/MODEMS NETWORKING NOTEBO OKS 
CYRIX US ROBOTICS 	 Multiple packs avallable TOSHIBA 
386. 486 Upg1odes .......... .............................S184 Sporh!er S114.4 Int/Ext .............................. $49/$59 	 • P.Rfifi SUPP-ORT
3COM T21JOCS. 4860X4/7S, 8M8, 104" OS, S'2G'-\S Sl,936 

KINGSTON Spor111e1 14.4 dato/fox lnr/ Exr ................. $93/ .Sl 10 
 Erherlin~ l!lb ENET ISA·l 6 10mb1 rj45 011i Ip ....$1 04 T610CT, Pt!Wft/90, Su! -:io, 9 5"AcM, 7»"'8 .. .... SJ,874
lighll'lil'IQ 4B611pgrode1386DX too486.. ........... $179 Sport1!er VI 14.4, v·moil ln!/Exr ..... .. ...... $112/ $131 	 Free technicol support and customer
Elherlink ltrbENET ISA-16 lOmb11i4S b11e Olli comboS\23 ti~ Tetrc 7'XX:S. Pen~l.llTl/120. S.v.800, 11 .3" OS. I 26GB ....S4 ,.S52
Turbo Chip 100Mhz 11pgrodei ony 486 sy11em ..... S 179 Sportiler 28.8 !nt/EK1 ... .... $1 85/$204 Etherlink UI ENET PCI 10mb1 rj 45 no-o11 i rpo .......... $124 l \!oc700:01,Pri.rr/120. ltNf1"l, 11.J"ld.oe, l.26G8 ..• _ SS.810 	 service available Monday through
Sport1te1 VI 28 8 ln1/Ex1 .......................... $204/ $223 
 Erherlink mENET PCI lOmb11j4S bnc 011i combo...S166 TEXAS INSTRUMENTS PRINTERS zyxEL (ISDN Fax/Modem) ~~~l~n~ 111 ENET PCMCIA \Ombs rj45 6h ccble .... S IS8 b le!llO 4so,4S60X4/75, 4MS, 104• OS. 340MB ....... Sl,6{)l Friday from 7:00AM to S:OOPM PST. 

Eli1e 2864 28.8 ed, v.34 11pg 1oiidn .................. $4 27
CANON COLOR BUBBLEJET 	 4 5 9 34 2 2El ite 2864i01/1 i!dn 128kbps 2-wireleosed led , .. SS4l Erherexpren Pto/ 10 l6bi1 IOBT. lhln lloih llp9d ....... S103 ~ 
1

l-0 ~.~· · 
4 
5."Acfr,eo· 0M•i& ···· s .os
50\

486_.°!.4:'B.IC-70... .. . ....... $350 BJC.210 .. . .$266 "~"10 5 5 10 01 114 44
 
BJC.01 0 ................... $532 BJC..tlOO .. . ..... $355 
 E!ite2864i.u i!dn 128kbp12-wireleo1edled ......SS82 Erherexpre11Pto/1016bit10BT,lhin.!lild.llaihvpgd ..S117 @ · 'enli"''"' ·"""'· • 1-. ........ S2, 3 
 • SATISPACTION

PRACTICAL PERIPHERALS Ethe1exp1en Pro/10 PCI ENET 32bit rp only .......... $141 &leni:i 5SOCO. Pem11m/7S. BMB, 10.4" OS. 524MB, ...52.93 1
O KI DATA 
FC\ 44HC/MT 14,4. tnr/hr .. .. . ............... S75/S91 Etherupien Pro/10 PCI ENH 32bi1 combo ....... $166 I Eall!l'llO SSOCOT, Pef'l:llm/7S, 8t.'.8. l0 4"AaM, S24M!I, SJ.SIB GUARANTHD


OKUEl 2010 ... ... S366 Ol.600e . SJ99 
PM288HC/MT 28.8 Int/ht..... . ......... $ 169/ S 189 E1herexpreuPro 10/1 00PCIENET32b11l0bt .... $219 IM500J. ~/75.8#8, IOS"OS, SOOV! ...... S2,594
OL61 0e .... ..... $488 OlBIOe, ............$755 

ZOOM E1he1e~pum hubi ..... . ......... Coll HJ IM500J. Ptnbllrn/75. 8MB, 10.4'Aclr4, n2MB ...........$3,306 Toke advantage of our money bock 

14.41nt/Ex1 .. . ....... S59/SB5 


Ol1200 ............. $1 ,098 

SMC 	 TM5100. PtrUlum/90, BMB. 10.4"Ac1ive, 1 2G&.... ..... SJ,689EPSON 	 guarantee ii you're nol complelely

.... $144/ $189 	 TM5200, PtflhUm/120, SMB, 10.J"AcM, 12GB... S5,049
lQ.1070Plu1 ........... $405 LQ.1170 ............... $681 2B.81nr/hr ..... Erherez ENET 16bit \Obr plug & ploy ISA adopter S92 

lQ.870 .................. $438 Srylus 1000inlje! $473 
 Etherez ENET 16bit IObt, 1hin PnP ISA odtr combo.S 104 NEC satisfied with your purchase. 

Stylus color 11 inljer, ... $4 13 Sr)incd::rProirip . $727 Elherpowet ENET PCI lObt si~le pock SIJS Verio 200Xl, 4860X4/7S. 4M8, 10 4• OS, JSO.V.S . S1,767 


PANASO NIC 
 TAPE BACKUP Erhe1powe1 ENET PCI 10bt/1 0b2 combo 11ng!e..... S 147 	 'lttlO 200X, 4860X4/7S, .I.MB, 9 S' Acfr,eo, 35G'l.S . S\ ,95 3 
Ve!10 20COC. 486DX4/7S. SMB, 9.5" Actr-o. 350.v.B, ....$2,232 • PLUS., , ~ 	~~;;~ _:: ··::::::::::·~~~~ ~i;;~;~ · ~i'!r ·· s · s~~~ ~ Colorodo r1000 800mb tn1/b1... . .......... .s1ao1.s21 0 Verio 200X, 4060X4/7S. Bt.-\8, 9.s· Adi>e. S40MB, .. $2,41 8 


KX.p6100 laser ..........SJ Bd KX-P6SOO...... $S09 Conne1 TopeStot 800mb Int/ht ... . .... .S lSS/ $249 HARD DRIVES Ve!-10 4CXXX>, Penll..-n/l'S, 81.'3, 10 4" OS, S40M8 . SJ.255 

TE XAS INSTRUMENTS Conner TopSror J200mb Int/ht .............. S27J/Con Vri104CXX:C,Ptnbum/7S,8N!.10 4" 0S.54Clr.-\8 ...... S3.576 


1 

No surcharge on credit cords 
MAXTOR

Microlosei WIN/ 4, dppm. 600dpi. PnP Win9S. Iomega Ditto Easy 800mb ln!/hr .............. S146/Sl46 	 1244 \lerio4CXXIC, Ptn11um/7S. 8MB, 10.l"AcM. 54CW.S. $3,720
s422 850M8 E~DE ......... $220 lGS E~DE 	 Corporate PO's welcome 

HEWLITT·PACKARD "' Iomega Dino J200 lnr/Ext ... ..............S284/ SJB6 	 Verio 40SOC, Pen1r11m/90. w.a.10 l"AcM. 8\0M!.. SJ,.m
1.6G8 E~DE.. . . .. $305 


~ Dtoikjel 340 .............. $296 Oesljel 600 .... .. S294 ~ Mic rowl111ion1 Bock P~ck 800mb to 1n1. .............. SI 59 Ver10 .!.050HC, Pcnrlum/90. B.v.B, l0.4 "Act~. 810MB . S4,570 Gavernmenl &Educolionol pricing

SEAGATE 


Oes.l:ret 660c .. . .... SJ8B Oesliet 8SOc .. .S5J4 JM T1ovon Tope Co11ridge 800mb/3200mb . SJ 1/.SJS 8SOM8 FAST-ATA . $218 lG8 FAST-ATA .... S244 IBM 

(!J lo1er,er5l.fS........... SS04 lo1erietSP.... ... $874 	 IG8 SCSI .. . S288 


2 \GB fAST-ATA. $.l. 2S ~ =;~~~=:~5~:~;:~~~~~ !~:~~~ 
1!J loseqetSW ........... .Sl .024 SCANNERS 4.26G8 SCSI....... S 1,094 

CO NNER Thinl?od 70 1CS. 4860X4/7S, 0.v.B, 10 4• OS. 360/.\S S2,SIO 
KODAK 8SOMB E~Dt ........ $223 l .2G8 E~DE ........ $283 lhdJod 701C, J860X4/75. 8MB. 10 4"Acfr,eo, Jb(}'l.S Sl,067CD·ROM 1 06G8 SCSI ... $327 \ .6G8E·IDE ........ $336 ThWPod7SSCO,P~5.BMB, 104·k.trve.8 1CW,S S4.7 l2
~Ql' DC 40 Digirol Comerc w/!w . ...... . ................. $699 


WESTE RN DIGITAL lhinli'od UJX., Penlium/90. SMB. 104" AcM. 81CW.S S4,986 
8SOM8 E~OE .. $211 108G8 E4DE .... 5248 C£llr Tl\iNPcd760C.~120,8M8, 121'AcM,72Ql-.\8 S6,282

~S~-~;. 1f;DEE~ · ... · .. ~iii ~ DC 50 Digital Camero w/!w ...... S9 99 

TEAC 6X. 1N EIDE K11 .... S258 MIC ROTEK l.28GBE-IDE .S296 I 6G8 E~DE ......SJ SO Thinlfod760CO. P~. 8M8, 12 l' .AcM, I 2GB $7,092
Toihibo 4X, Int. EID£ Kit ......................................... $206 Po9eW1z for witldowi 300dpi pogesuile OCR ~w ..S 189 
 SAMSUNG 	 AST fl:'/ To\hibo 6X, SCSIInt /Elli ..... .. ........$344/$412 Sconmokcr EJ ll!bd 600dp• 24bi1 clr SCSI w/!w. ...$377 


\fl1 Nee 6X. SCSI ln1 /hJ ......... .... . ........SJ41 / $486 Sconmoke1 llHR P.:bd 1200dpi 24biKlr SCSI w/!w .... $565 
 ~S20~8 ~~g~ ...~~~ l.08GB E ~DE .....$228 Ait:enSo950N, P~/75. OMS, 104' OS. SCXWiB .. S2,60d 


!'lei.tor 6X. SCSI ln1./&z. -· ............SJ6S/$447 SconmokermA~ 600dpi 6B 7b-clt SCSI w/lw .. S2,023 FUJITSU ~- Alt:enb0950N.P~/75,8.Wl.IO J"Active.80C!NS SJ.767 


1.08GBE~DE . S2 J7 l\\)\ ~:::: :=::: :~~:~~~ !!:~:
j :f.i1IfB:JI) :till /1 ~~~p;~;;;';~"P"'"""'Pu~ MICRO SOLUTIONS 1 DE Ull Alt:en!ia9~.Pen!M'n/1 20.8MB, 104'AcM.800\'.8S3,906 

AMERICAN POWER CONVERS ION l\f Snaw-tVidooFi()"l'leG«Xibef24bilciprn!rportw/!w ...Sl89 ~~2o;~~d.: .... ·:·: ~!!: 8SOMB·hd ,...... S383 @) Alt:eMo95~. Per1fium/120,8MB, 104'Ac!rYe, 1.2GB Sd,279 

Bcrl.LfSPro200. Wn9S .....-......-... . . .$154 UMAX 

Berl. LfS Pro 420, Wn 9L.............................................$238 Bizcord reader .: OOdpi parallel port .. S169 
 CAS ES 
Bcrl.LfSPro650, Wn9L.................. -·---·..··-.....-...._$294 Pogeolfice JOOdpi 2S6-grey SCSI ff w/pogemgr ..$323 
 REMOVABLE

Vi110-T630 PC R:bd 600dpi 16.Bm<I• SCSI w/!w S4 10 TAR GUS

VIDEO CARDS Vis10-S6 PCLE2 color- R1bd 600dpi 24·bi1 w/!w ... S564 Nc1epoc .. S3S leorherCoie.... S79 "
STORAGE

Vilto-S8 PCLE2 fltbd 800dpi cir SCSI II w/!w .... \668 	 Univenol Ccsc ... .....S68 Com't'!l<blc Boe~ Pock.. ..S6B 

Afl~)'pcuio-1 lmb/2mb .... . ...Sl40/S187 
MWrubo2mb.. .........___ $270 Powcrlool:. pcJ>lo2 Rtbd l 200dpi SCSI w/!w . S2,769 SYQUEST Premier Nolebool ...... $78 Businen Comu!e1 .... S 123 


AT\~ProTll'bo'br0/4trC ...... ........ SJ\ 7/$446 HEWL ETT-PACKARD ~ EZl 35 Duve ln1 EIDE/ Elli. SCSI ... .. S198/ S229 Prellige leolher Co1e. S228 Encore Nylon Co1e S98 


Oiomord Slid!l 64 2120/2120XI.................... $ 119/$147 Sconlel Jc Rotbro 600dpi 24bil-dr w/ctlr w/1w ... S934 lg EZl 35 135mb co1t1ige. . ...... Sl9 
 Encore leorher Co!O ..S168 Bu1ineu T1ovcller ... S198 

Oiomord Skdli 64 3200/3240 .... ...........S2S8/ S340 Sherpa Rolling TrovelCoie .... . S\98 

Diaro-ldSl'Ollh643.400XI. ..... S-493 
 PINNACLE MICRO 
Jou MMrneclio.!Wm tntG.... .. .... .. .................$371 MONITORS RCD-IOOOPCA 2x SCSI lnr/Exl ... . .... S 1,2 19/S \ ,407 

M:rro.i1llGAMlenii.m30 2rrb/4mb...............$312/S-452 RCD 74 blon~ CD 74 1ingle 11nit ... ..... S21 

N..rrber99FXVi~3JO lrrC/2mb .............. Sl32/ Sl n MULTI MEDIA
NEC IOMEGAf'bnbet99FXl>ldol5JI 1mb/2mb....__ .......s 1n1s220 
 Mult11ync '1YlS IS"28mm128())1;1024ni60h:Rot .$459 Zip Drive lOOmb lnt/hr/Po1ollel... . . ...... S199 

Muhhync XVl7 17' 2Bmm 1280x l024ni 60hzlla1..$76lNurroer99FXl>ldol771 2mb/4mb ..............$291 / $441 	 CREATIVE LABS ... 

Nurmer91!rojllG 1282mb/4r00 ... .. ...........$486/ $822 	 Joz Driv-e IG8SCSI ln!/flll .. ...... S48B/SS86 
 Sour.dSlo1tre1 16Voloe10E $95

ADI SYSTEMS Zip PC lOOMS 1i1'19\e IOOmbpre-!Ofmonedforpc . $19 SoundSlo11er3210E .. S159 
Mla<»eon 4GP lS" 2Bmm 1280K1024ni Rot llJ'RO . S363E·IDE & SCSI 	 JozS40MS3.51inglepocL. .. ............. S69 Oiscoveiy CD l64X ...... ........$312

IJ.iooscon SEP 17" 28mm 1280xl024ni Ror .MPRll ..$633 Joz 1G83.S1i~lepocl . . ...$129 Petiormor<e (016 6X. S386CONTROLLERS MktoScon 17X 17" 28mm 1024.J68ni Rot MPRU TIRMS & CONOITIONI: uolt cod odecl !liwecl orlt 10... $898 

NO KIA ytM.Kverd1edbilfn}oddr6S.Urq>enedprod1X1>mayberel\llnedGSI 
(ht Model 18, Co-Re1iden! LOE Accelero!or .. ............ S49 if)! Energy 17" m11112Bmm l024x768ni flol MPRH .....$685 PC CARDS (PCMC IA) within l 5 days of invoice dole f01 oMl re!und rnlur:&ng shipping 

~ Modd 21 . Combo IDE, f!py. Accele1010f.. ... S69 VI EWSON IC oodinwionce. Allcthe-retumsrrmtbeinoew. tesoloble(orlli­
EPSON 	 MEGAHERTZ l1011,indudi119cllCJ'qilolpo<koginq,wannnrvco1ds,moroJlsond~ /oh>del 32. M11lti·Porr IDE. w/(2116550 Uor1 .... S1 29 Viewsonic 17GS 17" 27mm 1280x\024ni !lot....$729 I 4.4 fox/Modem .. ~ S118 XJACK 14.4 Fo4H.odem/28.8 fo4Modem ..S 1 I 7/ S282ADAPTEC Viewsonic 17GA 17" 27mm 1024.l768ni llo11p~ S772 1221

onessorie'iondrrurfbesubjec1toa20C!ire11ocblglef fSlwi 

AVA-1515 ~ rSCSl2 l6bitnol!opw/coblew/sw l.1e ... S85 Viewsonic 17PS 17' 25mm 16C>Oit1280ni60hzllol . $902 14 4 Fo•/ f.'odem wlih Fc..Por1 ::::·:· ...-_ .a::~.::: S1 32 ~~::: ~7~~ ~:r~~c~ix:o8o·~y·:::: ~ ~~~~ 	 not ouept renrns on: !)"mt~ d1ooer/11k cc:rTrlige Im been1 !4.4 Fox/ Modem for Motorola Cell . Sl84 XIRCOM 	 111sta!ed, opened sohw111e. QI Cll'itom rnnfiguied S'~ert'l'.i. A
AHA-l520o SCSl2 16bit nof!op wo/coble doi ........ $69 GOLOSTAR 

AHA-I S40cl SCSl2 l6bi1 rioffop wo/coble do1 ..... S193 Energy IS", .28mm, 1024.l768ni, llot, Mf'Rll ....... $338 
 E1hernc1 10Boie-T/Combo ·· ................... S 103/.S 129 CiedirCord llPS E1hemer, 10Bmc-T/Combo . SI JB/S 185 Retum f,\crchondiwAu1hmizo1ioo (RIM) numbe1rs1&qu11cdlo1 

170MB PC Co1d /260MB PC Cord HOD ....S360/S404 CredirCcrd E1hernel • \4.4 Modem, 10Bose-T... S352 oil rerurns, please conlllCt our <ll'.'ltomei servite deixirtmerU 
SRAM .5MS - 2MB/flASH 2 SMB - 40M8 ... Coll @J Cred1rCord Elheme1 • 28.8 Modem, IOBo~T .. $450 l<x~.110 """" ofc• 11 days, oed<l o e<clmqe orlt froghJ 

AHA-28420 k1r FASTSCSl2 VLB 2Rop w/ coble.......$241 Enefgy 17' , 28mm 1280A1024ni, Rot, Ml'RH ... 5672 

AHA-2940 FASISCS12 PCI no Ap wo/ cbl wo/!w ... $217 @) o'h.Cimcdio 1527 lS" 28mm 1280xl024ni RarMPRl...$409 

andinsu1oncecharge"SorenOl'l1eimdob!e.Memoiyprodul:l5111e 
third pony, mo11uhxll.lei's numbers are IOI 'fllll cOOYe!Ven<e. 
Dueto l.LC.1oriffsi*JcedonS001emooulac· 

MAIL OR FAX ORDERS TO: rurers. memol'f piicing may be lttghe1 thanCall the Upgrade Experts ot..ffied. Prices o.J -~~I ID 
change withoul ooTICe. Purdme

(71 4) 448·7750 • FAX: 1714) 448·7760 
EMA!ADCUSS: sole~@firstsource .com 

pricesot rhe timeolordei oreWOlllD WIDE W!!: http://www.firslsource.com 
hnoLFSlconnorberesponsi­

Fir~t Source ln ternotional ORDER NOW We IOI eirors in rypogrophy Of7 Journey • Aliso Viejo, Calilornio 92656 photl)!irapliy. lrodemorks ond 
ro?l}SUfeclnodemlhlledlhei:=:: a ~..ecc:m;xnes. -.800-505-9866H O URS \ftMonday - Friday • 7am · 5pm, PST illInternational Orders Call 714-448-7750Salurday, 9am - 3pm (orders only) 

Circle 133 on Inquiry Card (RESELLERS: 134). 

http:www.firslsource.com
mailto:sole~@firstsource.com
http:Alt:enb0950N.P~/75,8.Wl.IO
http:lo1er,er5l.fS
http:Vri104CXX:C,Ptnbum/7S,8N!.10
http:11.J"ld.oe
http:Highperformcnce90/J.Hz
http:Pentium.SJ


You'll find it in the heartland ofAmerica. You'll find it in demanding environments 

.. . in the hot and dusty cab of a giant combine, . ..such as hospitals supplying critical Point-Of-Care 

using a CPS and recording crop yields information at the touch of a finger 

When faced with selecting DATALUX now offers an 
a PC for control or data alternative with the
processing systems, essential PC system
designers usually must components in a series
choose between a desktop of unique packages that system, notebook or an 

both save space and are expensive single board 
easy to integrate. industrial computer. 

THE DATABRICK from DATALUX 

A tough, compact PC solution that offers the modularity of a desktop 

system and the small size of a notebook. 

Databrick 

The Oatabrick is the heart of the DATALUX system. In pertormance and fea­
tures it is more like adesktop unit. in size comparable anotebook 
(10.25" x4.8" x2"). yet more rugged and more 
easily mounted than either. 
Specifications: 
4860X2/66 or OX4/100 CPU 
2-64 Meg Standard SIMM DRAM 
Internal or External FOO 
Internal HOO to 540 Meg 
SVGA CRTand LCD Video Ports w/1 MegStand-Alone LCD Monitors Keyboards Databrick Vertical Systems 2Serial. 1Extended Parallel PortDATALUX is in its 4th year of LCD monitor The Space-Saver keyboard is thesmallest full Thenew DATALUX Databrick •• DVS shown hereOptions: manufacture and is an industJy leader. Its function 100 key keyboard available. With Vertical System (OVS) combines , on Rolling Stand 


new LCD Monitors use brighter 10.4" standard left right spacing touch typing is easy the Oatabrick. LCD Monitor and the 
2slot PCMCIA 


diagonal Dual-Scan or TFf Color panel in a yet the overall size is only 6" x10.75". Space-Saver Keyboard in aunique 1OBt Ethernet LAN 

rugged. sealed. yet attractive housing with a It is available in aflat, panel mount or desktop enclosure for Wall. Swing Arm. or Corn Ports 3&4 

selection of 8wall or base mounting options. model. The Glidepoint" pointing device is avail­ Pedestal Mounting. The all alu­ DC-DC Power converter 

Resolution is 640 x480. The monitors can able as an option. 
 minum housing provides compact­
be driven directly from aDatabrick or ness and security. The monitor 

through an ISA bus controller. No external 
 screen tilts to accommodate the 
power is required. An integrated resistive FAX BACK height of the user. Avariety of 
Touch Screen is optional with input DATA SHEETS options include barcode and mag

through one of the Com Ports. Monitors may 
 stripe readers. speakers. or asmall 

be extended to so· from the CPU. 
 (540) 662-1675 printer. The OVS measures 13.5" x Datalux Corporation Datalux International, LID19.6" x3.2". 155 Aviation Drive Euro House Curtis Road, 

Winchester, Vi rginia 22602 11 Old Water Yard 
Phone: (540) 662-1500 Circle 233 on Inquiry Card. Darking, Surrey 
Fax: (540) 662-1682 UNITED KINGDOM RH41 EJ 
Toll Free: 1-800-328-2589 Phone: 44+(1 )306-876718 

(1-800-DATALUX) Fax: 44+(1)306-876742 



1Telephony +Sound / ..Voice/ Modem I Fax 

I 
i 
! 
'15

; 

i : j 

MARCH 14 - 20, 1996 

[{)~~NI!~~ 

~Ju·st ~·P:lug & .Plib.n.e·! 

The truei~·Pc integration of all communication features 

~ 
l5 

I 
Make your own product based on ready to use GalileoTM chipset 

· by Analog Devices® and MediaPhonics® 
or have your own trade name finished board directly produced~ 

~ 

! General specifications:a ISA 16 bits Plug & Play PC96, powerful proprietary 

g interface (COM port independent), totally evolutive 

§ (DSP based), auxiliary COM port emulation for full 

g compatibility with any communication software. 

1! Win95 and DOS drivers. TAPl/MAPI compliance. 

a.. External 1/0 connections: 

-g Microphone input, line-in, CD-in, line-out, 

~ motherboard speaker in, speakers out, phone line, 

$ handset line. 

-a, Integrated Telephony: 

~ Twin independent lines (handset/local fax and 

;Jl external phone line), powerful handset 

!:'l management, full duplex handset and/or 


speakerphone, spy mode, recording and replay 
.!!! phone conversation, PBX management directly 
~ from the PC (calls transfer and routing). Caller ID. 
~ Mixing telephone signal with other sources. 
'7 Voice over data. Full duplex voice over network. 

~ 

by MediaPhonics® 
Audio & Sounds: 

16 bits Stereo I 48 Khz sound and OPL3 

synthesis, MPG II & Microsoft Sound System 

compatible, Sound Blaster and Ad Lib games 

compatibility, MPU 401 MIDI Interface (uart), 

IDE CD-ROM interface. 

Voice Mail System: 

Countless Vo ice servers and Answering 

machines, Fax on demand and remote querying 

I DTMF keys. 

Fax I Modem 14400 I 28800: 

V34, V32bis, V32, V22bis, V22, V42 , V42bis. 

Terminal emulation and transfer. 

V17, V29, V27ter, V21, V23. 

Std. COM port, Class 1 & 2 protocols. 

Software: 

All functions are fully integrated and managed 

by the powerful native software under 

Windows 95. 


Mediaphonics S.A. 

Ch. de Buchaux 34, CH-2022 Bevaix (NE) 


SWITZERLAND 

Tel : +41-38-462 035 Fax: +41-38-462 450 


CompuServe : 100063,2624 


Come and see us at : 

CeBIT'96, Hall 2, Booth n• 002 and, 

CTl'96, Booth n• 1473 


'''c.i'*~'"" ;t[~,;'ii4• 
_;~~ 

. ' ..\'·•--· ·:~'.S'M""t:.',,,,~\ '. ,.-:"',•=.. ­

• 

PTT approval in more than 15 worldwide 1ft,.ediaPhonics ® countries in process. Competitive price policy. 

i Micl'asoft· ...ANALOG 
8 SOLUTION PROVI OER 
@ 

llllllllDEVICES OEM and inteqrators welcome. 

Circle 160 on Inquiry Card (RESELLERS: 161). 

I 



~~~~~~~...;...~.....:.:~~--'............ SOFTWARE & PERIPHERALS AT 0D0"@0 


Internal quad-speed 
3 CD changer 
+ 600KB per second transfer rate • 200ms access time 
+ Supports s ingle and multi- session photo CDs + Di sc 
change t ime: less tha n 2.5 seconds • Buffer s ize: 256KB 
+ Complete front pnnel audio controls + includes a ll cab les 
and drivers + IDE interface (interface card sold separately) 

$179.98 CDW 63218 

................ ......... 58.17 

........... 117.55 


. .... .... ........ 56.21 

Corel Gallery 2 CD................. .. ..........................63.10 

Corel Print House V1.0 WIN95 CD ...... .............. 25.04 

Core!DRAW v s.a to V6.0 WIN95 upg CD .......225.62 

Core1DRAW V6.0 WIN9S CD ........................... 429.25 

Claris FileMaker Pro V2.1 Deluxe WIN ............ 117.03 

Dalastorm Procomm Plus V2.01 DOS ...............91 .08 

Delrina WinFAX PRO V4.0 ............................... .77.39 

Delrina WlnFAX Pro V7.a WIN95 ..................... .77.56 

Delrina WinFAX PRO V7.a WIN95 CD ............77.56 

Lotus 1-2-3 vs.a WIN ..... ............................... .299.89 

l otus 1-2-3 VS.O WIN upgrade ..........................93.62 

Lotus cc: Mall Mobile V2.2 WIN .......................126.18 

Lotus OrganlzerV2. 1 WIN ................................. 89.16 

Lotus Organizer V2. 1 WIN vers upg .... .... .......... 49.87 

McAlee VlrusScan V2.2 WJN ............................. 43.95 

Microcom Carbon Copy V3.0 WIN9S .. ....... ....... 84.21 

Mlcrohelp Unlnstaller V3.0 WIN ......................... 33.10 

Microsott Access V2.0 WIN ............................ .291 .90 

Mlcrosoll Access V2.0 WIN dev kit ....... ........... 292.88 

MlcrosoU Access V2.0 WIN upg ..................... . 113.02 

MlcrosoU Access WIN95 upg ................ ...........93.14 

Microso'1 Encarta Encyclopedia 1996 WIN CD ..45.52 
Mlcroso'1 Excel VS.a WIN ...................... .. ........291 .39 

Mlcrosol1 Excol vs.a WIN comp upg ............... 112.83 

Mlcrosolt MS-DOS V6.22 upg ........................... A9.61 

Microsoft 011ice Pro V4 .3 WIN ........................ 1i29.87 

Microsoft Olflce Pro V4 .3 WIN CD w!BooksheU529.92 
Microsoft Olfice Pro V4.3 WIN license ............. 449.70 

Mlcrosoll OU!ce Pro V4 .3 WIN upg ....... ........ .347.62 

Microsoft Office Pro w/Bkshetl WIN9S CD ...... .528.95 
Mlcrosoh Olflce Pro w/Bkshelf WIN95 upg CD .309.00 
Mlcrosolt Ollice Sid WIN9S upg .......... ............. .221 .00 

Microsoft Ollice Sid WJN95 upg CD .................221 .00 

Microsoft Ollice V4.2 WIN ................................ A41.07 

Microsoft Ollice V4.2 WIN license .................... 374.89 

Microsoft Ollice V4.2 WIN upg ....................... .264·.64 

Microsoft Plus! WIN9S ....................................... 45.26 

Microsoft Plus! WIN95 CD .................................45.26 

Mlcrosofl Projecl V4 .0 WIN ................... .... ....... 408.72 

Microsoft Project WIN95 upg ............ ... .........131.04 

Microsoll Publisher CD Deluxe WIN95 ............. 68.24 

Microsoft Publisher V2.0 WJN ............... .... ......... 68.23 

Microsoft Wln!Wrkgroups V3.11 ......... .............. 131.18 

Microsoft Wln!Wrkgroups V3.11 add-on .. .......... 44. 71 

Microsoft WiniWrkgroups V3 . 11 resource kit .... .29.45 

Microsoft Windows 95 ........... .... .......... ....... ..... . 179.93 

Microsolt Windows 95 upg ... ... .................. ......... 89.95 

Microsoft Windows 9S upg CD.........................89.95 

Microsoft Windows V3. 11 ................................. .89.58 

Mlcrosolt Windows V3.11 license ......... .............77.31 

Microsoft Word V6.0 WIN ...................... ... ..... .291 .39 

Microsoft Word V6.0 WIN upg ......................... 113.40 

Microsolt Works V3.0 WIN ................. ... ............ A6.16 

Nor1on Lambert Close·Up V6.0 ....................... 116.96 

Novell Per1ect0ffice Std V3 .0 WIN vers upg .... 182.41 

Novell Quattro Pro vs.a WIN upgrade .............. A7.80 

Novell WordPerfect V6. 1 WIN ....................... .256.03 

Novell WordPerfect V6.1 WIN comp upg ......... 114.65 

Novell WordPerfect VB. I WIN vers upg ............. 89.,41 

ProCD Select Phone 1996 WIN/MAC CD .......... 84.59 

Quarterdeck OEMM VB .O W1N9S/V<JIN3.1 ..........6,2.79 

Symantec ACT V2.0 WIN ........................ ........ 172.35 

Symanlec Norton Anti Virus V3.0 DOS/V<JIN ..... .51.35 

Symantec Nor1on AntlVlrus WIN9S ....................72. 87 

Symantec Norton AntiVirus W1N9S upg .... ......... 32.45 

Symantec Norton Utilities VB .O DOS/WIN ....... 113.25 

Symantec Nor1on Utililles WIN9S .................. ..116.90 

Symantec Norton Utililles WIN9S upg............... .58.55 

Symantec pcAnywhere V2.a WIN ... ................. 119.98 

Symantec pcAnywhere VS.a DOS ................. .. 121 .20 

Symantec pcAN YWHEAE32 WIN95/NT .......... 132.65 

Symantec pcANYWHEAE32 WIN95/NT upg 
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NOVELL 

N etwaro V4.1 
S User CO ................... .... .. ........ ....................... 658 .33 
10 User CD ...... .. .... .............. .. ... .. .... ..... .... .... 1489 .91 

2s user c D "NOtw·nre ·v4·:1"·upg·~ade ....21 98 .39 

5 User to S User CD ........................................ 274.95 

1 O User to 1 o User CD ................... .. ................551.60 

10 User lo 25 User CD ....... ........ .. .... .. ............11 82.51 

25 User to 2S User CD .................................... .807. 78 


N c twa r e V3.1 2 
5 User 3.5" .................................................... 658 .33 
1a User3.5" ...................................................1487.55 
25 User 3.5" .................................................. .2199.49 

Microsoft·e•cKo FF1cE 
WINDOWS NT 

Windows NT Server, CD. .616.28 
Single ctlen1 license ........................................... 37 .26 
20 client l!cense pack ....................................... 562.49 

SOL SERVER 

SOL Server, CD ............................................... 871.30 

SOL Server upgrade, CD .............................. .. . 437.78 

Slngle client license ....................................... 133.04 

20 client license pack .................................... .2065.30 


SYSTE MS MGMT SERVER 
SMS Server, CD ........................................... ..573 .00 
SMS Server upgrade, CD .. .............................. 573. 55 
Single client license ........................................... 48 .76 

SNA SEAVER 
SNA Server, CD ............................ .. ................352 .84 
Single c!!ont license .......................................... .58.04 
2a client license pack ....................................... 862. 71 

MAIL SEAVER 
Mau Server. CD ...................... ...................... 234.79 
Mall Server upgrade. CD ..................... .......... ..291.39 
5 client license pack... . ..... ...... .236.11 

3Com· 
3C509B Etherlink Ill coax ................................ 113.71 

3C509B Ether1ink Ill coax IOBT ............. . ....... 105.23 

3C509B Ether1ink Il l 10BT Spk........................ 422.95 

3C5098 Elherllnk Ill 10BT + AUi .................... 109.58 

3CS09B Etherlink 111 lOBT + AUi 5pk ............... 448.41 

3C509B Etherlink Ill combo ............................ 125.89 


~g~~g ~:~:~i~~ m~c~\>g~fk. ::::::::::::::::::::::i~: :~~ 
3CS09B Elherllnk 111 PCI combo ..................... 169.10 

3C595 Fast Etherlink PCI 10/1008T ................ 169.25 

3C16 170 Unkbullder TP/ 12 port ......... ... ........ .319.34 

3C1667a Llnkbullder FMSll 12 por1 ............... . .538.34 


Arlisoll 
NodeAunner/SI 200aA ................. ...... ... ..... .. ......87 .13 

NodeAunner/SI 2000T ....................... .......... ..... .73.62 

NodeRunner Pro combo ....................... ....... ..... 79.45 

T·Runner 8-por1 ll IOBT ....... ...................... ...... 157.50 

T -Runner II 16-por1 1 a BT ................................. 287.79 

LANlastlc V6.0 ................................ .. ................. 79.50 

LANtasllc V6.0 S user ..................................... .329.87 

LANtastlc V6.0 Starter Kit, coax .... ........... ..... ...229.1 3 

LANtas11c V6.0 add ·on kit, coax ...................... . 117.86 

LANtasHc V6.0 add-on kit, IOBT.. ..................... 117.86 


Also. NEW f1omArtssDlt- LANtasuc for 

Window~ 95. caH CDW today for detatfs 


Jntelligenl AutoSwilch, 2 comp to 1 printer .........26.50 
lntelllgont AutoSwilch, 4 comp to 1 printer .. .......39 .55 
SNAP slarter ki l-2 computers, 1 prinler . . .119.10 
SNAP add-on 1ransm11ter ................................ ...49.50 

Token Alng Adaptor 111 6/4 ISA ..................... . .214.50 
Token Ring Aulo Adapter 16/4 ISA. . ..... .138.57 
IBM Token Ring MAU .....................................398 .42 

infel. 
E1herExpress PRO/ I OOMbps PCI ...... .............. 219.19 

EtherExpress PR0/10aMbps EISA .. .. .. ........ ... .246.52 

EtherExpress PR0/ 10 Fish 108T .......... .... .... 108.01 

ElherExpress PR0/ 10 Fish 10BT Spk ........... . 419.98 

EtherExpress PR0/ 10 Fish combo ................. 115,07 

ElherExpress PA0/ 10 Fish combo Spk ........... 472.00 

ElherExpress 16 IOBT ...... ............ ...... .... ......... 103.04 

EtherExpress 16 108 T Spk ............ .. ............... 465.47 

EtherExpress 16 combo .. .. ..............................122.33 

TokenExpress PAO ISA LAN adapter .............249.84 

NetportExpress EL Elhemel ............. ... ........ .. .376.90 


WHY 

PAY 


RETAIL? 

CDW® 

SELLS FOR 

LESS 


:13 i',' l•l;l;31 t!r-I U;(•l •li l+jf 

Bay Networks 
Syn Optics System 800 1 OBT 8-port hub ......... . 209.24 

SynOptlcs System BOOM 1 OST 8-por1 hub ....... 539.70 


SMC. 
EtherEZ 10BT ......................... ........ ......... ......... 94 .47 

EtherEZ coax ............ .. .......... .... .... .................... 94 .47 

EtherEZ combo ............................................... 107.06 

EtherPower 10/100BT PCl. .................. ... ... 155.96 

EtherPower 108T PCI. ..12:5.88 

EtherPowercoax PCI .................................... 149.97 

TlgerHub TP6 6 por1 + AUi .............................. 164.24 

TlgerHub TP6B 6 port + BNC .......................... 179.97 

TlgerHubTP12 12 por1 + AUi ...................... .... 344.98 


g~~ ~~:~:: ~t°211~':!1~uabs;o·er . ............ :::::~::::~ 

PC600WS ARCNET coax . ..119.93 
TokenCard Elite 16/4 ................................ .. .... 221.27 

A 
T l ll t\l\S•(:m.1!..ill 

TC6245 ARCNET coax .............................. ...... 179.99 

TC5055 Ethernel 8 port hub 108T ................... 338.28 


TERMINALS 
link MCS amber/green/whl!e .... ....................... 273.65 
Wyse 55 amber/green/while.. . ..... . 219.97 
Wyse 6a amber/green/while ...... .................... ..336 .64 
Wyse 160 arnbor/green/whl!e ..........................333 .13 

1 .llJ!ii 1,~13.1 '·*·':1.13. 
Craarlvo Lab• 

~i~~~!dYaCHDo~xoPc"6 ~u~\\~n~~~~~/'..: :: :::::::::::::~::;~ 
Blaster CD 4x kU ........................ .. ..........159.90 

Sound Blaster Value CD 4x kit .................... .. ...287 .72 

Sound Blaster 16 value edition (IDE) ...............89.96 

Sound Blasler 16 SCSl-2 ................................. 167.90 

Sound Blasler AWE32 PnP ........229.61 

Sound Blasler 32 (IDE) .................................... 137.28 


ADS VGA to TV Elite external. ...198.83 

Advenl PP570 speakers 3SW .......................... 245.97 


~~~~.in~~~2As~~~u~~~g~~~·sysiem · :::::::::~~: :~: 

Connectix OulckCam for Windows .................... 98.57 

Diamond Multimedia Kit UL TAA BX CD .......... 519.47 

Diamond Mull!media KU 440a 4X CD Int. .. .. ... ..287.88 

Jensen JPS3S speakers SW .......... .... .... ............ 54.88 


ifi~~:sno/:i1~~~ :~e~~e~~r~~~:· .. .. ::::::::::::: ::::: ::3~: ::~ 
Mlcrosolutlons 4X CD parallel w/sound ... ........ 459.09 

Mlnolla Snappy video still caplure ... ..198.84 

NEC 6Xe ....................................................... ... 515.86 

NEC 6XI ......................................................... ..339.43 

NEC 4Xc, 4X, 7 disc changer ..... ............... ..339 .43 


~1~~e!~"o~~6~~~~~~~n91~~· cha;;ge;· ::: ::::: :::::;~ :~g
Ploxlor 6X lnlemal ........................... ................ 386.23 

Sony PRD-150 portable PCMCIA Discman® ..349.32 

Sony 4X internal w/IDE ln1er1ace ..................... 183.04 

Sony 4X internal w/SCSl-2 interlace ............... .289.29 

Toshiba 37018 SCSI 6.7X Internal .................. 349.99 


+~g:: ~~:~~ i~C~2oo·;·4iti:s·pe·ec1 ::::::::::::::::n::;~ 

Jumbo 350 Internal ................ ......................... 119.63 

Jumbo 1400 Internal ...................... . ....... ........ .228.15 

Trakker 350M8 para llel port w/tape ................. 176.67 


+~ggg~g:~~~:::~0~ra;e: :::::::::::::::::::::::::~~~ :~~ 
c:::;::N:ER 

Tape'S!or BOOMB Trawm Internal .... .. ...... .. ..... 172.74 

Tape'Stor aaOMB Travan parallel. ............ ... 299.57 

Tape' Stor 85aMB Internal .... ..................... .... ..219.87 

Tape'Stor 85aMB parallel .. .............................365 .25 

Tape "Stor 3200MB lnlernat ............... ........ .... ..289.21 


iomega 
Zip drive 1 aoMB parallel lnler1ace .. ................. 199.00 
Zip drive 100MB SCSI interlace ....... ........ .... ... 199.00 
Zip disks 1aoMB, 3pk ........... ........ ...................... 49 .95 
Ditto 42aMB tape drive Internal. .... .99.00 
Ditto Easy BOOMB Travan tape drive external .149.95 
Dino Easy BOOMS Travan tape drive internal ..149.95 

TOSHIBA 
Satellite Pro 
410CS and 
410CDT 
Multimedia 
versatility a nd 
Pentium" processor 
power 
+ 90MHz Intel Penti um~ 


processor + 81\•18 EDO RA.l\1 std., 40MB max + 772MB 

hard drive + 11 .3" dual scan color display (410CS) or 11.3" 

active matrix color display (410CDT) + Interna l quad-speed 

CD-ROM- swaps with standa rd floppy drive (4 lOCDT only) 

+ Integrated audio: .WAY, MIDI and Sound Blaster'" Pro 
compatible 

..............$3377,52 CDW 61734 41 0CS .. 

PE3108C pocket Ethernet coax ............. ........ . 317. 26 


~~5~~~it~~t~T~~~~~1~ i~:T1·1 ::::::::::::::::::Jii:i~ 
MICRDSOLUTIONS 


~:~~g:~~ ~~rri4;~~~0~~....~~r~~~!·11ei· ::::::::~~~ :~~ 


- SyQuest 
EZ135 135MB Internal IDE Interface ............... 194.42 
EZ135 135MB external SCSI Interlace . ... .229.90 
EZ135 135MB car1r1dge .. .. ............................. .21 .49 
EZ135 t35MB external parallel Interlace ........ .239.83 

w 1:1 u•i• ·M'' !3* 
ALPS 

Desktop Gtldepoln1 ............................................ 67.19 

GlldePolnt Windows 95 keyboard ....... .. .............99.36 


EPSON" 
ActionScannlng System II ................................ 479.64 

ES-1oaoc ...................... ................................. 727.70 


(hp] ~!:fK't~ 
ScanJet 4S... .. ................. .. ... ....... .................... 359.34 

ScanJet 4C ... ... ... .............................. .............. . 997 .02 

ScanJel 4C document feeder .......... ................ 477.55 


[¥ 
IOGill&K 

PageScan Color Scanner ................................ 359.22 

TrackMan Marble .............................................. .87.65 

TrackMan Uvet cordless pointer ..................... 123.55 


MICROTEK 
Scanmaker llSP color ...................................... 477.46 

Scanmaker llHR color ......................................749.98 


v V I SIONEER 

PaperPor1 VX .................................... .. .............366.50 


•,t.J:l&i•i;t 
Mag lnnovlslon DX159S PnP 1S" ......... ........... . 379.94 

Mag lnnovlslon MXP17F.................... .. ...........863.61 

Mag lnnovlsion DX1 795 PnP 17" .............. ..... ..715.70 

Mag lnnovlsion MX21 F ..... .. .......... .............. ... 1689.47 

Magnavox CM2089 14" .28 ...... .. ......................234.48 

Magnavox CM2099 14" .28 NI. . .......... 248.85 

Magnavox CM2015 15" 1024 ............ ........... ..322.79 

Magnavox CM401515" 1280 ................. ....... ..375.84 


~~~n~~~~~~~4.~~.~.. ~.:.~.:~~ ·::::::::::::::::::::::::::::::::::i 
NEC XV17 17" ................................................. 744.26 

NEC XE1 5 15" .................................................574.79 

NEC XE1717" ................................. ....... ......... 999.50 

NEC XE2 1 21" ................ .. ....................... ...... 1769.26 

NEC XP17 17" ............................................... 1024.64 

NEC XP21 2 1" ............................................... 2148.74 

Samsung 15GU 1 S" ........................................ A69.00 

Samsung 17GU 17" ............................. .. .......... 749.00 


~6~Ys~5~~~~;~1P1,,7; :::::::::::::::::::::::::::::::::::::::::: :~~ 
Sony 1SSX 15" PnP .............................. ........ 447.67 

Sony 17SFll 17" PnP ..................................... .877.30 

Sony Mu!liscan 20sfll PnP ..........................1797.50 

Sony 20SE 1 2a· ........................................... 1929.28 

Viewsonic 15GS 15" ............................ .. .......... 435.20 

ViewSonlc 17GS 17" .... ................................ .... 709.84 

Viewsonic 2 1PS 21· ................................... ..1759.10 


IJ 11] i(•ifl·i;i 1f; 
ATl Graphics Xpresslon ISA 2MB .................... 189.36 

ATI Graphics Xpresslon VLB 2MB ................... 189.36 

ATI Graphics Xpress1on PC! 2MB ...... .............. 189.36 

ATI Graphics Pro Turbo PCI 2MB ....... ............. 319.97 

ATI Graphics Pro Turbo PCI 4MB ........ ... ... ..... 449.68 

Diamond SpeedStar Pro ISA 1MB ..... .. .............95.69 

Diamond SpeedStar 64 ISA 2MB ............ ........ 199.00 

Diamond SpeedStar 64 ISA 1 MB ....................153.55 

Diamond Edge 2120Xl, 1MB DRAM .. .. ... ........ 267.67 

Diamond Edge 22aOXL. 2MB ORAM ...... .... ..... 326.11 


~il~~~~~~~de~2~~~;d2e~~r~~~.~.. ·::::::::::::J~i:ii 
Matrox Millennium PCI 2MB WAAM .............. .318.59 
Malrox Millennium PCI 4MB WAAM ................ 439.68 

No surcha rg e for c redit card s NAS DAq cow• TELEPHONE 
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COMPAQ NEC
Prolinea 575e WHY 

NEC Versa'" Entry-level qualit y 
and reliability V/SOC 
+ 75MHz Intel Pentium' processor SuperiorSETTLE ' 
• BM B RAM std.. 136MB max. performance, 
+ 630MB hard drive Versa™flexibility
+ Internal expansion slots: one and NEC valueFOR l 'ESS?PCI/ISA; two ISA: one Co mpaq 

+ SL.enhanced Inte lDX2'" 
50MHz CPU • 4MB RAM std., 
20MB max. + 340MB hard driveCDW® + 9.5" nctive-mntrix color displny 
• P CMCIA slots: 2) Type II or I) Type IllSERVICES YOU 

....................................... $1395,00 
CDW60601 
The Intel In s ide' Logo 011d Pe11 tirm1 • BETTER 

are Uegisterecl T,.ademarhs of Intel Co1·pon1tia11 

Fl• l31 Jlij4 ;1; 
TOSHIBA 

T2110CS OX4f75 330MB pas color ...............1657.29 

T2130CS OX4n5 500MB pas color ...............1948.96 

T2130CT DX4n5 SOO MB acl color ............... 2412.84 

T2150CDS OX4f75 SOOMB pas color CD ......2437.73 

T2150CDS DX4f75 SOOMB pas color CD ...... 2437.73 

Porte~e 610CT 5190 720MB act color·: :::.:::::: ~~~~ ::~ 
:~ggom3~~J~¥~~s~~1~~0co· ............4569.40 

Tecra 700CS 51 120 8MB 1.2GB pas color..... 4538.74 
Tecra 700CT 51120 16MB 1.2GB act cir .......5868.34 

AST 
Advantage! portabtos 

E11:plorer 4/ 100 8MB 540MB act color ..........2089.23 

Ascentla portables 

Ascentia 950N S/'15 SOOMB act color............. 2559.48 

Ascentia 950N Sfl5 800MB acl color . ..... 2844.48 
Ascentia 950N 5175 1.2GB act color ..............3223.15 

Ascenlla 950N 5/'15 BOOMS act color.............3548.03 

Ascentla 950N 5175 1.2GB act color ...............3925.96 


Advantage! Adventure desktops 
Advantage! 614 51 !00 850MB 8MB CD ..........1664.15 

Advantage! 812 51100 1.2GB 8MB CD ...........1805.81 

Advantage! 814 51 100 1.2GB 16MB CD ......... 2089.23 

Advantage! 816 51100 1.6GB 16MB CD ......... 2549.34 

Advantage! 818 5/133 1.6GB 16MB CD .........2639.76 


AST Bravo Desktops 
Bravo 5/'15 850MB 8MB WlN95 .. .................. 1626.24 

Bravo 51100 850MB 8MB WIN95 ................... 1945.89 

Bravo 51120 1.2GB 16MB WIN95 ..................2564.55 

Bravo 5/133 1.6GB 16MB WIN95 .......... ......... 2676.54 


CDW also carries a complelo line of 

AST Bravo mlnt· /01vers. Call today tor details. 


COMPAQ 
COMPAQ PORTABLES 

Contura 420C 4f75 8MB 420MB dual scan ... 211 7.00 
Contura 420CX 4f75 8MB 420MB act color ... 2599.00 
Contura 430C 4/ 100 8MB 720MB dut'll scan...2408.00 
Contura 430CX 4/ 100 8MB 720MB act color .2979. 00 
LTE Ehle 4f75C 4f75 8MB 340MB dual scan .. 2788.00 
LTE Elite 4f75C 4(15 8MB 510MBdua1 scan.... 3169.0 

COMPAQ DESKTOPS 
Prollnea Serles Desktops 

ProUnea 575e 5175 8MB 630MB .... .. ..........1395.00 
ProUnea 575e 5175 8MB 1.06GB ..... . ....... 1587.00 
ProUnoa 5100e 51100 8MB 630MB ........... ... 1657,00 
ProUnea 5100e 5/1008MB 1.06GB ...........1818.00 
ProUnea 5120e 51 120 8MB 630MB ... ... ........1879.00 
Prolinea 5120e 51 120 8MB 1.0GGB ............2038.00 
Prolinea 575 5(15 8M8 630MB ...... . ...1605.00 
Prollnea 575 5175 16MB l .OBGB.. ... ....... ... 2102.00 
Prollnea 590 5/90 SMB 630MB ....................1859.00 
Prollnea 590 5/90 16MB l.08GB ...............2357.00 
Prollnea 5100 5/100 8MB 630MB .... .. ......1888.00 
Prollnea 5100 5/100 16MB 1.08GB ............ 2385.00 
Prollnea 5120 51120 16MB 1.08GB . . ....2667 .00 

Prollnea Serles Mini-Towers 

Prollnea 575 MT 5175 8MB 630MB ............1649.00 
Prollnea 575 MT 5175 16MB 1.08GB ........... 2147.00 

ProUnea 5100 MT 5/ 100 16MB 1.08GB ........ 2429.00 

Prolinea 5133 MT 16MB 1.00GB .................2938.00 


Oeskpro Serles Desktops 

Deskpro 575 5175 8MB 630MB ... . .. .............1818.00 

Deskpro 575 5175 16MB 1.00GB ............... ... 2357 .00 

Deskpro 590 5190 8MB 630MB ..... .... ..21 14.00 

Oeskpro 590 5/90 16MB 1.08GB ..................2611 .00 

Deskpro 5100 5/100 8MB 630MB ...... ... ......2119.00 

Oeskpro 5100 51100 16MB 1.08GB .... ...........2617.00 

Deskpro 5120 5/120 16MB 1.08GB ............... 2922.00 

Deskpro 5133 5/133 16MB 1.08G8 .......... ...... 3148.00 


CDW also ~~1.~~i:ec,:'1!/ift r:'r:i~~ 7;,~~';'~q Deskpro 

mumunmn· 
multlmedla mlnl-lowers 

911 sn5 8MB, 1.2GB co WIN95 ................1699.00 
9 17 51100 8MB. 1.2GB CD WIN95 ................1899.00 
9315/10016MB, 1.6GB CD WIN95 .... .. . .....2499.00 
933 51120 16MB, 1.6G8 CD WIN95 ..............2699.00 
940 51133 16MB, 1.2 GB CD WIN95 ............. 2799.00 

NEC 
Versa V 4/50 4MB, 250MB dual cir ..............1499.00 

Versa V 4/50 4MB, 340MB act cir ..................1499.00 

Versa 2000D 4(15 4M8, 350MB dual cir ........1899.00 

Versa 2000C 4f75 4MB. 350MB act cir .......... 2.099.00 

Versa 2000C 4f75 BMB, 350MB act c ir .......... 2399.00 

Versa 40000 5175 540MB dual cir CO . ......... 3799.00 

Versa 4000C sn5 720MB act color ...............3999.00 

Versa 4050C 5/90 720MB act color ca .........4649.00 

Versa 4050C 5/90 810MB hi·res cir... . .. ..... 47 99.00 


ThlnkPad portables 


701C DX2150 360MB act color.......................1899.00 

701CS DX4f75 540MB pas color ...................2789.00 

701C OX4n5 360MB act color............... ... ..... 1999.00 

701C DX4n5 540MB act color ......................3299.00 

755CE DX4/ 100 810MB act color ..................5099.00 

755CX (SBJ) sns 540MB act color ...............3749.00 

755CX 5175 540MB act color .......................4849.00 

755CV 4/100 540MB act color .......................4749.00 

755CDV 4/ 100 810MB act color CD .. ....... 5899.00 

760C 5/90 8MB 720MB 10.4 act color ........ ... 5349.00 

760C 5190 8MB 720MB 10.4 act color ........... 5349.00 

760C 5/90 8MB 720MB 10.4 act color ........... 5349.00 

760C 5/90 8MB 720MB 12.1 ac1color ........... 6049.00 

760C 51120 8MB 720MB 12.1 act color ......... 6599.00 

760CD51908MB 1.2GB 12. 1 act color .......... 7449.00 

PC3oonoo Serles desktops 

PC300 5175 8MB. 540MB .............................. 1622.00 
PC300 5190 16MB, 850MB .. .. .. 2254.00 

IBM PC330 5175 8MB ................ ....................1409.00 

PC350 5175 16MB. 850MB ............................2139.00 

PC350 5190 16MB. 850MB ........... .. ............... 2312.00 

PC750 5190 t6M8, 540MB ...........................2553.00 

PC750 5/133 16MB, 1GB... ...........3348.00 


~ Tu.XAS 
l."'S'TRUM ENTS 

fatensa 450 OX4n5 340MB duat cotor ......... 1625.84 

Ex!ensa 450T DX4f75 340MB acl color . .. ...... 2009.65 

Extonsa 550 5175 524MB dual color... .... ..... 2380.35 

fatonsa 550CO 5(15 524MB dual cir CO ....... 2865.30 

fa!ensa 550CDT 5(15 524MB act c1r CO.... ... 3442.65 

E11:1ensa 560CD sns 810MB dual cir CO...... 3238.75 

Extensa 560CDT 5.75 1.2GB act cir CO..... 39 17.07 

TM4000M OX4n5 524 MB act color . .............2594.78 

TM4000M OX4/ 100 524MB act cir ................. 2788.69 

TMSOOO 5175 524MB dual color .....................2659.66 

TMSOOO sn5 8 10MB act color.... . .......3385. 75 

TMSI OO 5/90 1.2GB acl color ... .....................3696.42 

TM5200 5/120 1.2GB act color ......................4975.74 


01\ICl<\TA 
184 Turbo ........... 225.07 ML590... ........448 .59 

ML320................. 31 9.20 ML591 ..................609.39 

ML321................. 449.70 Pacemark 3410 .1254.49 

ML380. .......224.45 OL600o ...............399.00 

ML395.................999.19 OL810E ...............759.78 

ML520.... ... .......... 385.15 OL1200 ............. 1099.72 

ML52 1... ..... 499.84 OKIJET 2010 ....... J26.28 


canon 
BJ30 mono .... ..... 259.88 BJC610 ..............549. 00 
BJC70 color........ 355.65 BJC4 100 ...........379.00 
BJC210 .. ... 269.00 

EPSON. 
LX300.. ............ 165.82 DFXSOOO Plus .. 1388.95 

L0570+ .............. 248.86 DFX8000........... 2333.18 

FX870 . . ...........289.18 Stylus Color Us.... 244.85 

FX11 70 ..............377 .51 Stylus Color 11 . .... 399.00 

L01070+ ..... ....... 384. 00 Stylus Color Pro .. 599.00 

L0870 . . ...444.14 S1ylus Pro XL ....1799. 00 

L01170 .............. 689.85 ActionLaser 1100 383 .62 

L02550 ..............963.95 


LEXMARK LASER PRINTERS 
WinWriter 150c lhermal inkjet .. ... ... 317.73 
4039 IO Plus 10ppm .. .. ........ 1099.86 
Optra A Plus 16ppm ............................. ......... 1423.21 
Oplra A Plus 16ppm, 2 paper trays... .... 1615.17 
Optra LX Plus 16ppm......... . ................. 2207.66 
Optra LXi Plus 16ppm... ............ 2868.64 

Panasonic 
11 50 ... .... 133.57 
2023 ..... .. .............................182.98 
2130 .. .. ................204.60 

(hf) ~!~KL:~ 
DeskJet 340 ponable.. .. ..................295.74 

OeskJet 600 ........... . .......... ........ .... ........ 233.37 

DeskJet 660C .. . . . ...........378.66 

LaserJet 4V ... ........................ .1948.15 

LaserJet SL ....... . .. .... ...... .. .... 51 9.33 

LaserJet Color ...........................................5929.62 

01ficeJet inkjet falU'copier/pnnter.... ....... .. ..... 589.86 


COSTAR 
LabelWriter XL WIN ... ........... .. ........ 149.94 
LabelWriler XL Plus WIN .... . ....... 224.89 

-'.!}TEXAS 
INSTRUMENTS 

microLaser 600 ....... .... .................. ................... 865.10 
mlcrolaser PowerProf12. .... .. .. .1419.87 
mlc10Laser Pro/8 ........ ....... .......................... 1149.49 
microLaser WINf4 .. ... .... ..446.64 

M :M;l•l •l;IVifJ:l 31 l:5i;( 1 l!!:j ·fW 

~ 
850MB Fast·ATA ...... ................ ............. ...... .. .. 222.31 

1.6GB Fast·ATA... . ................. 319.81 


MICROPOLIS 
4221 2GB SCSt·2 ........................ ...................748.75 

3243 4.3GB SCSl·2 .. ......... .1209.58 


C::::::.:ER 
540MB EIDE ............ ..... . .....................184.86 

850MB Fast·ATA .... . .. ...... ..... 204.75 


~seagate 
428MB Fast·ATA .. 164.60 IGB Fasl·ATA2. .... 255.98 
545MB Fasl ·ATA.. 179.35 IGB Fast SCSl·2 .394.69 

WESTERN DIGITAL 

Caviar 635MB lDE .. .. .. .. .. ...169.70 

Caviar 853MB EIDE .............. .......................... 199.95 

Caviar 1GB EIDE ...... . ........................254.82 

Caviar l .2GB EIDE .. .... .................................... 299.24 

Caviar 1.62GB EIDE.... ................ 409.88 


CONmOLLERS 
Acculoglc S1DE·3+ w/on·board BIOS .... ....... 48.90 

:~~:~l~ ~:g~:!VLIBbE~~~~5ia:e~i8i ... .::::: ~~ :~~ 

Adaptec l542CP SCSI Master Kit ... ......... .259.73 

Adap1ec AVA1505 SCSl·2 CD Kil... .................. 54.95 

Adaptec 2842 VLB SCSl-2 ....... ........ ............. .249.83 

Adaptec PCI Ultra Wide SCSI Kil .................... 299.80 

Promise 2300+ EIDE VLB .. ........ 59.87


•: •• #•·•'• fl ;i 1) ;I l 14if 
Intel OverDrive OX2/50 ..... .. ........................119.56 

Intel OverDrive DX2/66 .... .........127.34 

Intel OverDrive DX4f75 ..... .............. .....145.65 

Intel OverDrive DX4/ 100 .......... ........ ........ ....... 187.75 

Intel OverDrive Pentium 63MHz ................... . 179. 31 

lnlel OverDrive Pentium 83MHz... . .......... 259.83 


.',1 4.' k·i ·l All:Jfj;f.1·14 

Lifetime Warranty! 
Compaq Prolinea 4MB..................................... CALLI 

Compaq Prollnea 8MB......... ... CA LLI 

Compaq Prolinea 16MB.... ..... CA LLI 

HP LaserJet 4P 4MB ..... ... . ...............CALLI 

HP LaserJet 4P 8MB.. . .. ............ CALLI 

HP LaserJet 4 4MB... .... .................................CALLI 

HP LaserJet 4 BMB.......... . .....................CALLI 

IBM ThlnkPad 755 8MB ............. .. ....... CALLI 

IBM ThlnkPad 755 16M8 ..... .........CALLI 

NEC Versa 4MB...... .. ........ CAL LI 

NEC Versa BMB..... . .. .... CALL! 

NEC Versa 16MB..... ... .................................. ..... CALLI 

Toshiba 1900·4600 4MB.. . ................CALL I 

Toshiba 1900-4600 8MB....... ........... CA LL! 

Toshiba 1900-4600 16MB......... ....CALLI 

Toshiba T21 00, T2150 4MB .. .. ..................CA LLI 

Toshiba T2100, T2150 8MB ..... .... . ......... CALLI 

Toshiba T2100, 1 2150 16MB.. .. .... CALLI 


ill\,'flobotic9 
SPORTSTER MODEMS 


14.4K Internal wlla11: ...... ........... ......... ........ 94. 81 

14.4K 011: terna! w/lax .......... . .. .. ............111 .00 

28.8K V.34 Internal wffax ... ..........179.88 

28.8K V.34 internal wlfaL.. .. ... ............... 179.88 

28.8K V.34 external w/la11: ........... .. ..............199.86 

Vi 14.4K internal w/fax & voice.. .............108.41 

VI t4.4K e11:ternal w/fax & voice ........ ...............128.89 

Vi 28.8K V.34 in1ernal w/la 11: & voice ...............197.60 

Vi 28.8K V.34 e11:ternal w/la11: & voice. ... .. .. 211.14 

Vi OSVD V.34 internal w/fa11: & voice ....... .. .. .... 278.82 


CO URIER MODEMS 
V.34 internal w/lax ...... ........... ......... 387.60 

V.34 e11:1emal wllax . ...... 418.58 

HAYES 
ACCURA 144 Internal w/lax .... . .................... 85.87 

ACCUAA 144 e11:ternal wllaL......................... 98 .81 

ACCURA 288 V.34 internal wfla11: .................... 173.76 

ACCUAA 288 V.34 e11: ternal w/la11: ...... ........... 208.88 

OPTIMA 288 V .34 lnlernal w/fa11: ............ ....... .. 365.14 

OPTIMA 288 V.34 e11:1ernal w/la11: ............ ..........419.44 

OPTIMA 288 V.34 Business Modem e11:1 wffa11: 447.24 

PRACTICAL PERIPHERALS 
14.4 !nlernal w/laL........... ..... 73.85 

14.4 Mini Tower wllaL ... .............. ..... 88.78 

V.34 28.8 Internal w/fa11: ................................ 164.34 

V.34 28.8 Mini Tower w/la11:... . ... 184.87 

BOCA 

Online E11:press 14.4 Internal w/ta11: ............. ....... 52.75 

Online E11:press 14.4 e11:temat wllax .......... .... .. 79.78 

V.34 28.8 lnlernal w/la11: ... . ........ 157.33 

V.34 28.8 e11:ternal w/la11: ........ .. ........................205.00 

OPTIMA 288 Business Modem.......................447.24 


MICROCOM 

Oeskpone Fast ES V.34 28.8 ..........................179.94 

DeskPone 28.8P V .34 .. . .......... ....... 229.85 


MOTOROLA 

Ulestyle 28.8 int. w/la11:. Caller l.D... ................. 187.20 

Ulestyle 28.8 ext. w/la11:, Caller l .D................... 196.38 

Power 28.a e11:1. w/fax. Caller l.D., flash ROM .. 256.49 

BltSURFR Pro ISDN terminal adap1er .. ....... .... 349.84 


PUREDATA 
SatisFAXtion 400, internal .... .... . ... .......... 288.64 
SatisFAXtion 400e. e11:ternal .. ........ J24.89 

ZOOM 
V.34 Fa11:Modem internal........ ......142.89 
V.34 FaxModem e11:ternal .. .. .. ..188.97 

M :f.Ji ii3;ii :f .SfJ ;jll i#·1i l•lllJ"• 
AMERICAN POWER 


Back UPS Pro 280 Plug and Play .................... 144.42 

Back UPS Pro 420 Plug and Play ....................238 .52 

Back UPS Pro 650 Plug and Play... .... 295.27 

SmanUPS 700 ................................... .............. 398.20 

SmanUPS 1000... . ...................... 51 7.15 

SmartUPS 1400....... ... 846 .78 

SurgeArrest Network ............................... .. ........ 33.25 

SurgeArrest Pro ... . ......... ........... 29.45 


TRIPP LITE 


BC250 ................. . ....... 94.97 

BC PEAS 420 .. ...... 129.74 

BC PRO 550 ..... ...... 188.16 

BC PERS 500 ... ...169.33 

BC PRO 675 . .... 218.35 


TRIPPUTE SMART UPS SERIES 

SMART 675 LAN.. .. ..........................313.69 

SMART 850 LAN ... .. ... 389.74 

Isobar 4 OUTLET... .. ... ...... 38.95 

Isobar 6 OUTLET... .. .... 46.38 


3Com Ether1ink Ill PCMCIA .. . ......... 161.00 

3Com Ether11nk lllC combo .... ..........................211 .07 

Adaplec APA1460 SCSl·2 ..... ......... .......... 177.42 

Hayes EZJack 14.4 w.la11: ...............................159.32 

Hayes EZJack V.34 w/ta11:... ................. 279.45 

IBM Token Ring 16/4 .................... ...................342.81 

Unksys Ethernet combo..... ......... ............ .139.87 

Megahertz XJack 14.4 data/lax........ .........114.32 

Megahertz XJack Gold 14.4 data/lax ..........137.55 

Megahertz V.34 data/lax wt XJack .................287.28 


~:~~~:~~ ~~~;o~~;t2~~:r~~~~~~~~~~k: . ... ::: !:;:~: 
Motorola Ulestyle 28.8 data/lax ......................279.75 
Molorola Marquis 28.8 data/lax & LAN .. ... 513,30 
New Media Bus Toaster SCSl·2 host .............194.64 
New Media Wave Jammor sound ca1d ... .... 210.11 
Simple Tech 14.4K modem + voice .. . ....... ....97.19 
Simple Tech SCSI adapter ...... ...... . ...... 99 .96 

~~81~1~:c~,~:~~t8c~~go~~~~:::· ·· ............. ::::: in:~~ 

SyOuest SO l 100 ....... .. .. ..... 359.48 

USA Sportster 14.4K .............. ..... .... ................161.41 

USR Sponsler V.34 with OataView ..................288.93 

Xircom Ethernet 10BT......... .............141.21 
Xircom Ethernet combo................ ........ 188.16 
Xlrcom Ethernet+modem 10BT... .. .. ..333.15 
Xircorn Elhernet+modem combo .....................382.88 

Xircom Token Ring 1614.. . . ..................424.53 


CDW® sells for less and services you better! 

(800)959·4CDW,4239) 

(847) 465-6800 BYTE 1605 

http:1100383.62
http:2.099.00


Pentium 75MHZ 
8181 OMB DISK, active color 
______ t~~70_______ -~E~c=-:-il 

~=::~~===========~~=-, 
PenUum 75MHZ 

8/810MB DISK, active color 

--------'-~aJ~I ~- -­
Pentium 75MHZ 

8/540MB DISK, active color 

---~--~~~g______ _ 
Pentium 90MHZ 

en20MB DISK, active color 
$559!L _ 

Pentium 120 MHZ 
81720MB DISK, active color 

$ §1_99__ 

All B-stock Models, 

* * call * * 

Printers 
HP DESKJET 340 ••••.••••••••••• $299 
HP DESKJET 600 •••••••••••••••• $279 
HP DESKJET 660C • •••••.••••••.. $379 
HP DESKJET 850C • • ••• ••• •••.••• $510 
HP DESKJET 1200C ••••••••• • •.•• $929 
HP DESKJET 1600C •••••••••••••• $call 
HP LASER 5L(new) ••••••••••.••• • $489 
HP LASER 4+/4M • • •••••••. .• $1349/call 
HP LASER 4V/4MV •• ••• ••••. ••••• $call 
HP LASER 5P/5MP••••••••.•• • $825/call 
HP SCANJET 3P/3C••••••. • • • • $310/899 
HP LASER 5Sl/5SIMX ••••••••••• • • $call 

LTE SOOOCSTN Pns 8/810 •••.• $4267 
LTE~OOCTFT Pf75 8/810 ••••• $4533 
LTE 5100'"CTFr P/90 8/810 ••••• $5066 
LTE 5100CTFT P/90 8/810+CD•• $5315 
LTE 5200CTFT P/90 8/1.3GB ••• $6199 

T POMNIBOOK 
HP OMNIBOOK 400SERIES ••••••• CALL 
HP OMNIBOOK 400SERIES ..• . ••. CALL 
HP OMNIBOOK 5000••• • ••... . ••• CALL 

f P VECTRA PC 
HP VECTRA PENTIUM 75MHZ • • ••• CALL 
HP VECTRA PENTIUM 90MHZ .•••• CALL 
HP VECTRA PENTIUM 100MHZ •••• CALL 
HP VECTRA PENTIUM 120MHZ •••• CALL 
HP VECTRA PENTIUM 133MHZ .• . • CALL 

!JP ~ERVERS 
HP NETSERVER LC • •••••• •• • . . . CALL 
HP NETSERVER LH/LHZ •• ••.••..• CALL 

Proslgnia 300 P8ntium 
l'roslgnla 500 Pentium 
Prollant 1000 Pentium 
Prollant 1500 Pentium 
Proliant 4500 Pentium 

c 
A 
L 
L 

Authorized Dealer & Service Center I 

COMPAQ, IBM, TOSHIBA, HEWLETT PACKARD ' 
-­ - --~ - -­ - - - -­ _I 

SPECIAL Tape Drives 

Modem Jumbo 350MB (int) ....... . ..$335 

U.S. Robotics 28.8 . ........$179 Jumbo 700MB (int) ... .• •....$125 

Creative Lab 28.8 ... . .. .. . . $149 Jumbo 1400MB (inl) .. ...... .$225 

CD-ROM 
SyQuestDiamond Bx CD Kit ...... .. . $355 

4X external parallel SQ 270MB Parallel port .......$445 
Port CD ROM . .. ... . . . . . ...$345 SQ 270MB Int . . .•.• .. ......$549 
Panasonic 2x Portable SQ 270MB Ext .... . •........$549 
CD+lnterface kit . . ........ .$299 

Software Monitors 
Windows NT Server .. ... . . . $615 Viewsonic 20" . . • ..........$1280 
MS office win 95 ...... . ....$422 Viewsonic 21" . .•. . ...... . . $1625 
MS office win 311 ..........$442 Sony 20sf2 20" .. ....... . ..$1725 
Corel Draw 6.0 CD . . .. .. ...$356 Mag 21 sf 21" ....... . ....•.$1755 

Pcmcia * Special * 3com etherlink Ill combo .. .. $213 
Adaptec AP 1460 acs . . . . .. .$169 Discount for 
3Com token ring 16/4 .. . ....$239 Resellers/ 

Consultants 

Circle 127 on Inquiry Card. 



VISA 
C.0.0. ­ (The,. I•• 20'% rw-• tocklng charg•.) 

mE 1x3 • 70 ........................ $29.99 
 TAPE DRIVES850MB •...•.............. $189 4X3 . 70/30 pins ....•... $120.99 CPU INCLUDED 


1.08GB :•. ...•..•.•....... $249 4MB - 72 Pins .•.••....... $129.99 486 SXL/50 •···································· $89 Jumbo 250 ................ $89 

1.8GB •.........•.......... $299 8MB • 72 Pins ............ $249.99 488 DX2/80 •................................•... $99 
 Jumbo 350 ................ $99 


Csff6~~ff,C~~b & 18MB • 72 Pins •.•....... $429.99 486 DX4/100 .......... ...•....... ... ......... $149 Jumbo 700 .............. $149 


•'Qim!Emlmll~~Cr.A~LLmFOR CURRENT PRICES 486 DX4/120 ............... .................. $179 

l't!P.!P.'t..."1'1!"lm Pentium 100 ... .............................. $399 
 LET US HEL' 'IOU 
llilliiilillilMMll.. 586-100 by Cyn'x ......................... $279 COllR~l/1lE '/OUR 


120MB .••.•.........•...• $159 2X CD ROM, 16 Bit, 586-120 by Cyn'x .... .... ................. $319 nmMst 

540MB .•............•.•.. $399 Soundcard & Cables ..... $99 

810MB .....•............. $499 4X CD ROM, 18 Bit, 
 CONTROLLERS, ETC.Speakers, SoundcardTHINKPAD DRIVES 

& Cables ..•.•• ..••.•• ••.• ••••..•. $189 MFM 8/16 Bit .................. ................ $29
Case Not Included 
MISC. ACCESSORIES SCSI 8 Bit ............................ ......... $39 


520MB •••.•.............. $399 Math CO 387 SX/DX ......... $29 SCSI 18 Bit ............................ ......... $89 

340MB ••••••.. ..........• $32 . 


$399810MB •.................. $499 SIMM Converter •. ............. $29 
 ESDI ................................................ $49 

CACHE Memory .•...•••... CALL 


LET US HELP YOU CUSTOMIZE 

•U-irJ.ii1M'·• •a3~iiill1+11H•tipp
Refurb System •U*iillMll·i·• Sumo I Samurai Serles .... 


0 1MB RAM Pentium Starter-SuperBuy 0 MiniTower 
 .... 
0 CASE 0 Mini Tower -.. D Triton Chip Set Motherboard ~ 
0 Power Supply 0 Pentium 1 OOCPU ..... 0 16MB RAM, 1.44 FDD ­
0 20/30 MB Hard Disk 0 Motherboard ;g 0 256K Cache ii;
0 VGACard 0 1.1GB Hard Disk 
0 VGA Color Monitor 0 256K Cache OD 0 4X CD ROM ;;t: ASBTEK BEST BUY 

SCSI 

Micropolis 1355 ....... $79 
XT-4380E .. .... ........ $129 
ST-4766E .............. $399 

COMPAQ 

ST-4380N ..... . .... ... $129 
ST-4 766N ... .. ... ... .. $399 

MFM/RLL 
ST-225R ... .......... ... $29 
ST-225 .. ... .. .. ......... $39 
ST-151 . .. ..... ......... $129 
ST-251 ...... ... ... ..... . $79 

325D ...................... Call 
325N ...................... Call 
WD-387 ............... ... Call 
WD-3157 ................ Call 
Floppies ................ Call 
Accessories .......... Call 
We have the ..... 

CP 4041 .. ... .. ...... .. $249 XT-2190 .... ... .. ...... $299 .......... best prices/ 

MOTHERBOARDS256x9 ........................... $11 .99 

20MB MFM & 
Controller $59 

r------,I Refurb. Monitor! 
..9~~$..:!_49 Y.2_A.J 

486DX2-80 ..... ............ $59 
488DX4-100 ............... $89 
4860X4-120 ............. $109 
Pentium 100.lntel... .. $279 
Pentium 120/133 ... CALL 
586-100 by Cyn'x .... $139 
586-120 by Cyn'x .... $149 

EXTERNAL DRIVE 
Runs on Printer Port. 
1.0BGB with case, cables 
& software 

CALL TODAY!! 

0 PCI IDE 1/0 0 16 Bit Sound Card, Speakers ~ONLY$279 o FD/HD Controller ~ PENTIUM-1200 2MB PCI VGA Card !!loll0 1.44 FDD ._., 0 Serial Mouse at;
0 2S / 1P 1 1 Game Port ~ CompatibleD 101 Keyboard •1:t:t1o!fli=t·• 0 101 Keyboard ­

El Cheapo I Complete/ $1499 I $1659 0 Mini Tower

Low $499 0 Pentium 120 Compatible 


0 2MBRAM D CPU by Cyn'x 

0 Minitower 
 0 BMB RAM
0 1.44 FDD 0 1.1GB Hard Disk 0 120MB Hard Disk PENTIUM 100 0 PCI IDE Controller for FD/HD 0 256 VGA Card 0 1.44 FDD 0 VGA Color Monitor b Intel 0 1 MB PCI SVGA Card 0 1o1 Keyboard Ninfa Serles -Biggest Seller 0 101 Keyboard

ONLY$499 D Mini Tower only$8990 Pentium 100 CPU by Intel :::: 
Triton Chip Motherboard Cf:t;J!•J:tMl•I•> 0486DX4I120

Value Purchase System 0 BMB el:I~•!:ltil'i•• 
Working Person Spec/al 0 256KCache Super Starter SystemD 1.44FDD0 4MBRAM 0 BMB RAM 0 Mini Tower0 1.1 GB Hard Disk ;;t:0 Minitower 0 1.44 FDD 0 DX4/120 CPU 0 4 Speed CD ROM 'ii0 1.44 FDD, 256 Cache 0 256KCache 0 FD/HD Controller 0 16 Bit Sound Card, Speakers '.:D 2S,1P Ports 0 1.1GBHD 0 2 serial , 1 parallel port 0 2MB PCI VGA Card !!loll0 BSOMB Hard Disk 0 4x CD ROM 0 1.44 FDD D 101 Keyboard at;0 16Bit Sound Card, Speakers 


D 16 Bit Sound Card, Speakers 0 1O1 Keyboard 

0 4xCD ROM, 0 101 Keyboard

$1, 199 0 256 VGA Card ONLY$299 
FOR $899 FOR 

0 101 Keyboard 
FOR CUSTOMER SERVICE ONLY$799 CALL (714) 505-3157 - 11AM to 3PM**IN ABOVE SYSTEMS, MONITOR NOT INCLUDED 

CREDIT CARD ALERT! 
Beware.. . Fraudulent users are caught by our security system. - 62 convictions pending. 

h~ 

800-801-9400 ASHTEK INC. 714-505-2693 

FOR FAX ORDERS 

liifica~ iati,ijil 
Circle 157 on Inquiry Card. 



pcmc~a {pc car.Cl: 
Hayes 14.4 EZ-Jack 
Simp le 14.4 
Megahertz XJack TM 1144 
Megahertz XJack TM 2144 
MultiTech 28.8 
Hayes 28.8 pigtail 
Hayes 28.8 EZ-Jac k (limited Ti me) 
Megahertz XJack TM 2288 
Megahertz 1 OBT/14.4 , XJEM ll 44 
Xircom 1 OBT ll PS 
3COM Ether link Ill B Combo 
CardCam Video Capture 
NewMedia Bus Toaster SCSI II 

$129.­
$89.­
$99.­

$109.­
$259.­
$199.­
$249.­
$279.­
$349.­
$169.­
$2 15. ­
$329. ­
$ 199. ­

.t•a~t-opa· fW! 
·~:m:aq: 

0 

N •~~ 
Prolinea E 575: P/75, 630MB HD 
Prolinea E 575: P/75, 1 GB HD 
Prolinea E 5100: P/100, 630MB HD 
Prolinea E 5100: P/100, lGB HD 
Prolinea E 5120: P/120, 630MB HD 
Prolinea E 5120: P/120, 1 GB HD 

CM2089: 14" 1024x7&s1 

CM2099: 14'' 1024x768 NI 

CM2015: 15" 1024x768NI 


CM4018: 17.:· 1280x1024 NI 
17660C: 17 1280x 1024 NI , stereo 

•
NEC • 
MultiSync XV14 
MultiSync XV15 
MultiSync XV15 plus 
MultiSync XV17 
MulliSync XV1 7 plus 
MultiSync XE21 

449E: 15" 1024x768NI 
447L: 17'' 1024x768NI 
447X : 17" 1600x1200NI 
445X-059: 21" 1024x768NI 
445X: 21" 1024x768 NI 

12486-01 Terminal: amber or green 
12487-01 Terminal: amber or green 
12488-020 Color Terminal 

$1399.­
CALL 
$1699.­
CALL 
$1899.­
CALL 

, 
r~ LTE 5200 : P/120, BMB RAM, 1.3GB HD,-./ \ rr· 104"act1ve 	 ~-

10.4" passive 

2000C: DX4/75, 8MB RAM, 350MB HD, 

9.5" active, 14.4 modem $1899.­

2000C : DX4/75, 8MB RAM, 540MB HD, 

9.5" active, 14.4 modem $2199.­

40000: P/75, 8MB RAM, 540MB HD, 

10.4" passive $2999.­

40000: P/75, 8MB RAM, 540MB HD, 

10.4" passive, CD-ROM CALL 

4000C: P/75, 8MB RAM, 540MB HD, 

10.1 " act ive, CD-ROM $3499.­

4050C : P/90, 8MB RAM , 810MB HD, 

10. 1" active, CD-ROM CALL 

4080H : P/120, 8MB RAM, 1GB HD, 


10.4" active .... ...... ...... ....... New! CALL 


Compaq: 
LTE 5000 : P/75, 8MB RAM, 510MB HD, 

10.4" passive CALL 
LTE 5000 : P/75, 8MB RAM, 810MB HD, 

11. 3" passive $¢.­
LTE 5000 : P/75, 8Ml3 RAM , 810MB HD, 

10.4" active CALL 
LTE 5100 : P/90, 8MB RAM, 810MB HD , 

10.4" active ~-
LTE 	5100 : P/90, 8MB RAM, 810Ml3 HD, 

10.4" act ive, CD-ROM CALL 

L/\2\W~ 17rA [~ttrf 

~ $'?.ftik-7 r l 

CM4015: 15" 1 2aox 1 ot'tN 1-~~ 
$334.­
$374 • ...,,..,,,_ Te as ~strume t_ffe-? 

'$644.;-:~ 

$744.­

$309. ­
$449.­
$479.­
$749.­
$799.­

$1839.­

$449.­
$699.­
$939.­

$2099.­
$2499.­

n 4 n,px~M~RA'M , 

340M!lij;J.JY,4 o '.M/ ~ass i?e""" 


Exten}r450T).?.. 4/~vjMB RAM, 
34QMB ~'._§~4" active 

Extensa 550 : P/75, 8MB RAM, 
524MB HD, 10.4" pass ive 

Extensa 560CD: P/75, 8MIJ RAM, 
BlOMB HD, 10.4" passive, 
4x CD-ROM 

Extensa 560CDT: P/75, 8MB RAM, 
I .2GB HD, 10.4" active, 
4x CD-ROM 

TM5000 : P/75, 8MB RAM, 810MB HD, 
10.4" active 

TM5100: P/90, 8MB RAM, 810Ml3 HD, 
10.4" active 

TM5200 : P/120, 8MB RAM, 1.2GB HD, 
10.4" active, 2 li thi um ion batteries, 

$1469.­

$1999.­

$1999.­

$2799.­

$3699.­

$2899.­

$3399.­

AS/400 peripherals, Monitors, 


Printers, Terminals 


Network boards & hubs. 


Call for Information 



EPSON~~Megahertz-
Where quality & performance go hand in hand . 

~@&\\()(]@~ is a leading manufacturer of 
data/fax modems for ~®IB011@ (g@~[j)Q!J'\J'@IJIB. 
The company is customer driven, integrating 
emerging technologies with innovative designs to 
provide solutions ta ilored to mobile computer 
users. The ~@&\\()(]@[ll~ patented XJack™ 
connector has raised PCMC/A standards by 
eliminating the need for extra cords and connec­
tors. ~@@~()(]@~ also manufacturers a 
1OBaseT PCMC/A card, affording an economical 
way to attach a notebook computer to 
your ethernet network. 

IC 720 x 720 dpi mode 
IC Prints up to 2.Sppm 

IC Uses color or black ink cartridge 

IC 2-year limi ted warranty 

Manchester also carries the complete line of high 
quality Epson dot matrix printers at very attractive 
prices. CALL for a price quote . 

(!)Hayes 

!Xl~"l:?C!~ is ii recogn ized leader in computer communica· 
tions. M i ll ions of !XJ~Wl]0 produc1 s .ire in use all over 1he 
wor lcl . W hen you u ~c [}{]~"1:?1]0 products, there is never 
any concern about cornpcitib ility. 

Accura 14.4 internal : 

Accura 14.4 external : 

Accura 28.8 internal : 

Accura 28.8 external: 

14.4 PCMCIA with EZ-Jack: 

28.8 PCMCIA with EZ-Jack : 

28.8 PCMCIA with Pigtail : GP~f5(.!1f 





• Multiuser 
Up to 4 users have simultaneous access to any

attached computer! 


• Multiplatform 
Supports any com bination of PC, Macintosh and Sun 
computers; use any platform's peripherals to access 
any type of computer in the system. 

• Multimedia 
Every user has full multimedia 
capabilities; supports keyboard, 
mouse, video, speakers, 
microphone and --...­
serial port. O ~ 

COME SEE US AT 
Networks Expo in Boston, MA. 
Feb. 13 ­ 15, Booth #119 
CeBIT in Hannover, Germany 
Mar. 14 ­ 20, Hall 11, Booth #C3, C4 

An 

.ll
Company 

Cybex Corporation 

~ 

4912 Research Drive • Huntsville , AL 35805 USA JCcYBEX™ 
(205) 430-4000 • FAX (205) 430-4030 

http: //www.cybex.com/ 

Circle 128 on Inquiry Card ( RESELLERS: 129). 

http:http://www.cybex.com


• • • • • • • • • When you choose the DataFlex app li cat ion 
: development system, youcan count on delivering pow­
• erfu l so luti ons. DataFlex's greatest strength is in the 
• language, a 4GL strong enough to sustain anythi ng you 
: can build on it. Powerful enough to take you far beyond 
• thepointatwhich most otherproducts leave youstranded. 

: Over 350,000 installations and 2,000,000 users in 40 
• countries make DataFlex aproven solution for a wide range 
• of business appl ications for companies li ke 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 tor 50% savings on
• groceries. As anot-for-profit business, there's no• margin torerror on large investments like applica­•• lionsoftware. World SHARE's developer,Comware
• Computers, chose DataF/ex because nothing else• compared in power or reliability. Our DataFlex•• application's versatilityhasallowedSHARE's mem­
• bership to grow from alocal concern to nearly a• half-million families nationwide.Itcontinues to let•
• usconcentrate on expandingourbusinessofbuilding
• caring communities."•• Andrew J. Morikawa• President. World SHARE••• DataFl ex means business. We speak you r 
• language because we want you to speak ours. Call us 
• today for a free informati on kit. 

CompuServe:GO DACCESS - Internet (WWW): http://www.daccess.comDATA ACCESS 
Phone(305) 238-0012C OR PORAT I O N 

http:http://www.daccess.com


.........•.••...•••. 5119 

................................ 199 

......•....•....•...•....•. .• 229 


................... 239 

.•.•..•....•...•. 329 

................ 185 


•.••.•..$319-1029 
.••••••.. 1325-1549 

.••.••.. 2025-2399 

.......2200-2498 


l·JtfEG/{
8crnoufll230M01nsi!le1SCSI ....•........ 
BcrnoutU2JOMBTransporta!llcSCSI .•. 
90MB/150M812JOMBCartridoe .....•.. 

c:;;:-.:N:ER" 
lal)85!0ti>lrtfe! Port 2SOMB •••. 
TapeS!Of Parek!Pon 4201.16 ·· ­
l•peS!at8SOMBlntern.i ..._______ 
TioeStot850MB ParellelPoft .___ 
<1JZ61iPP-J1!1oo4·8GBlntffn.11...-. MODEMS 
02611Pl'ylnon4-8GBE.nell'lal... 

Supra 
.... S50 SUP14PI 14 4/U41nl!&1 _ .......S79-99 


SUPVJ.11 28 8J14 4 f.uJ,\(Mjem 28 8i lnL .. 209 

SUPV34E 28&'1 4.4faAMOdtm28.8/Exl . 239 


(!)Hayes· 
AtCUfa 144 W/laxlntJEJ.1 .............$91-111 

Accura 288V.34w/lu ln\IEX.l .......... 183·218 


OpT~~PU'REJ.1.EriATA
26 

satisfAXtlon200 1nt ............•............•..... $219 

Sa!ISFAX1Jcm4001nl/Ext ................... 299·339 


•.............•••••...$94-111 

········· .......... 199-242 

In! ......•.... 299 

lntJE.11 .•.......387-422 

Dual S!Mldard 599 

34 469 


••PRACTICAL 
• PERIPHERAJ.S. 

14.41ntw/lax .......... . 
14.4Mll'llTowerw/lax .... . 
V.3428.81ntemalw/la:J. .. . 
V.34 28.8Mln1lowe1w/lax 
V.34 28.8 LCD External ............... 


B DCl=I.............. 

VJ•U 28.8Modem28.Btnt 
VJ4f 28.B MOdcrn28.8EX1. 

http:lntJE.11
http:SUPVJ.11
http:1JZ61iPP-J1!1oo4�8GBlntffn.11


Contura 420C 486DX4/75 10.4" Color Dual Scan 8/32 420MB 2/11 or1 / 111 
Contura 430CX 486DX4/75 10.4" Color 8/32 420MB 2/11 or1 /111 
Contura 420C 486DX4/100 10.4" Color 8/32 720MB 2/ll or 1/111 
Contura 430CX 486DX4/100 10.4 " Color 8/32 720MS 2/11 or 1/111 
LTE Elite 4/75C 486DX4/75 9.5' Color D 8/32 51 0MS 2/ll or 1/111 
LTE Elite 4/75CXL 486DX4/75 10.4" Color 8/32 810MS 2/11or 1/111 

1MB 11.9x9x2.2 6.25 
1MB 11.9x9x2. 2 6.25 
1MS 11.9x9x2.2 6.25 
1MS 11.9x9x2. 2 6.25 
1MS 11.8x8.9x2 6.9 
1MS 11.8x8.9x2 6.9 
1MS 12.2x9x2 6.25 
1MS 12.2x9x2 6.25 
1MS 12.2x9x2 6.25 
1MB 12.2x9x2 6.25 
1MB 12.2x9x2 6.25 
1MS 12.2x9x2 6.25 

Glide Touch Pad 1MB 11.8x9.4x2.1 6.4 
GlideTouch Pad 1MB 11.Bx9.4x2.1 6.4 
GlideTouch Pad 1MB 11.Bx9.4x2.1 6.4 
Glide Touch Pad 1MB 11 .8x9.4x2.1 6.4 
GlideTouch Pad 1MB 11 .Bx9.4x2.1 6.4 
Glide Touch Pad 1MS 9.5x11 .7x2.1 6.3 
Glide Touch Pad 1MB 9.5x1 1.7x2.1 6.3 
GlideTouch Pad 1MB 9.5x11.7x2.1 6.3 
Glide Touch Pad 1MS 9.5x11 .7x2.1 6.3 

LTE5000 
LTE5000 
LTE5000 
LTE5100 
LTE5100CD 
LTE5200 

NEC 
Versa 2000 
Versa 2000 
Versa 2000 
Versa 2000 Modem 
Versa 2000 Modem 
Versa 4000 
Versa 4000CD 
Versa 4000 
Versa 4050CD 

Pentium75 
Pentium75 
Pentium75 
Pentium90 
Pentium90 
Pentium120 

4B6DX4/75 
4B6DX4/75 
4B6DX4/75 
4B6DX4/75 
4B6DX4 75 
Pentium 75 
Pentium 75 
Pentiu m 75 
Pentium 90 

10.4" Color 
11 .3" Color ua can 
10.4" Color Active 
10.4" Color Active 
10.4" Color Active 
10.4" Color Active 

9.5" Color Active 
9.5" Color Active 
9.5" Color Active 
9.5" Color Active 
9.5" Color Active 
1014" Color Daul Scan 
10.4" eolo~ Daul Scan 
10.1' Color Active 
10.1" 

8/72 
8172 
B/72 
B/72 
B72 
B 2 

4/32 
B 40 
B/40 
B/40 
B 40 
B 40 
B40 
B40 
B40 

510MB 
810MB 
810MS 
B10MB 
810MB 
1.35GB 

350MB 
350MS 
540MB 
350MS 
540MS 
540MB 
540MB 
810MB 
B10MB 

2/11 or1/111 
2/11 or 1/111 
2/ll or 1/111 
2/11 or 1/111 
2/11 or 1 Ill 
2/11 or 1/111 

2/11 or 1/111 
2/11 or 1/111 
2/11 or1 Ill 
2/11 or1 /111 
2 II or 1 Ill 
1 Ill or 2 II 
1 Ill or 2 II 
1 Il l or II 
1 Ill or 2 II 

Versa 4050 HI h Res. Pe ntium 90 10.4" l h B 40 B10MS 1 111 or 2 II GlideTouch Pad 1MS 9.5x11 .7x2 .1 6.6 
Versa 4080 HI h Res. Pentium 120 10.4" HI h B 40 1GB 1 Ill or 2 II GlideTouch Pad 1MB 9.5x1 1.7x2. 1 6.6 

AST 
Ascentla 950N Pentium 75 10.4" Color Dual Scan B/40 500MB 2/11 or 1/111 TrackPolnt Stick 1MB 11 .5x8.5x1 .B 6.4 
Ascentla 950N Pentiu m 75 10.4" Color Dual Scan B/40 800MB 2/11 or1 / 111 TrackPoint Stick 1MB 11.5xS.5x1.8 6.4 
Ascentla 950N Pentium 75 10.4" Color Dual Scan 8/4 0 1.2GB 2/11 or1 / 111 TrackPcint Stick 1MB 11.5x8.5x1.B 6.4 
Ascentla 950N Pen tium 75 10.4" Color Active 8/40 BOOMS 2/11 or 1/111 TrackPoinl Stick 1MB 11.5xB.5x1.8 6.4 
Ascentla 950N Pentiu m 75 10.4" Oolor Active 8 40 1.2G B 11 or 1 Ill TrackPolnt Stick 1MS 11.5x8.5x1.8 6.4 
Ascentla 950N Pentium 90 10.4" Color Dual Scan 8 40 BOOMS II or 1 Ill TrackPoint Stick 1MS 11 .5xB .5x1.B 6.4 
Ascentla 950N Pentiu m 90 10.4" Color Dual Scan B40 1.2GB II or 1 Ill TrackPoint Stick 1MB 11.5x8.5x1.B 6.4 
Ascentla 950N Pentiu m 90 10.4" Color Active B40 BOOMS 11 or1 Ill TrackPoinl Stick 1MS 11.5xB.5x1 .B 6.4 
Ascentla 950N Pentiu m 90 10.4'' Color Active 8 40 1.2GB 11 or 1 Ill frackPoint Stick 1MS 11.5x8.5x1.8 6.4 
Ascentla 950N Pentium 120 11 .8" Color Active 8 40 BOO MB 11 or 1 Ill TrackPoint Stick 1MB 11 .5x8.5x1.B 6.4 
Ascentla 950N Pentium 120 11 .B" Color Active B40 1.2GB 11 or 1 Ill TrackPoint Stick 1MB 11 .5xB.5x1.B 6.4 

TOSHIBA 
Satelite T2110CS 4B6DX4/75 10.4" Color Dual Scan 4/2B 320MB 2/11 or1 / 111 AccuPoint Stick 1MB 11.Bx7.9x2.1 
Satellte T2130CS 4B6DX4/75 10.4" Color Dual Scan B/32 500MB 2/11 or1 / 111 AccuPolnt Stick 1MS 11 .Bx7.9x2.1 
Satellte T2130CT 4B6DX4/75 10.4" Color Active B/32 500MS 2/11 or 1/111 AccuPolnt Sti.ok 1MB 11 .8x7.9x2.1 
Satellte Pro 400CS 
Satellte Pro 400CDT 

Pen tium 75 
Pentiu m 75 

10.4" Color Dual Scan 
10.4" Color 

B/40 
B/40 

772MS 
772MS 

2/11 or 1/111 
2/11 or1 / 111 

AccuPoint Stick 
AccuPolnt Stick 

1MB 
1MB 

11 .7x8.Bx2.2 
11.7xB.Bx2. 2 

Satellte Pro 410CS Pentium 90 11.3" Color an 8 40EDO 772MS 2 II or 1 Ill AccuPolnt Stick 1MS 11 .7xB .Bx2. 2 
Satellte Pro 41 OCDT Pentium 90 11.3" Color B/40EDO 77 2MS 2/11 or 1 Ill AccuPolnl Stick 1MS 11 .7xB.8x2.2 
Porte e 610CT Pen tium 90 9.5" True Color B32 720MB 1 Ill ar II AccuPolnt Stick 1MB 9.9X7.9X2.0 
TECRA 700CS Pentium 120 11 .3' Color Dual Scan B40 1.13G B 1 lll or II AccuPolnt Stick 1MB 11.Bx9 .1X2.3 
TECRA 700CT Pentium 120 11 .3" Color Active 16 4B 1.13GB 1 111 or II AcouPolnt Stick 1MB 11 .Bx9 .1X2.3 

DIGITAL 
9.5" Color Active 4/20 1MB 
9..5" Color lilual Scan 4/20 1MB 
9.5" Color Active 4/20 1MB 
9.5" Color Active 4/20 1MB 
9.5" Color Dual Scan 4/20 1MB 
9.5" Color Active B/24 1MB 
9.5' Color Dual Scan B24 1MB 
9.5" Color Actlve B 24 1MB 
9.5" Color Aotlve B/24 1MB 

Experts In Portable Computing Solutions 

New Media 
28.8 Netsurler 
PCMCIA laKJmadem $209
New Media's 28.8NetSurfer PCMCIA FaX/ modem 
is the standard for high speed communmications 
on the io. The Plug and Play IPnPI compliant NetSurfer data throughout up to 
115.2K ps, Auto Install,Win Fax and Win Comm UTE and alifetime warranty. 
Sound/SCSI II Combo ....... $399 
WAVJammer sound card ..... 218 
Bus JDaner scs1 11• ..•.. . ..• 185 
14.4 PCMCIA Fax Modem . . . .. 109 
Ethernet: LAN, IOBT .•..•.... 129 
Et:hernet LAN, eoax ...•..•.. 149 



ThlnkPad 365C 
ThlnkPad 365CSD 
ThlnkPad 365CD 
ThlnkPad 701 C 
ThlnkPad 701 C 
ThlnkPad 701C 
ThlnkPad 701C 
ThlnkPad 701 C 
ThlnkPad 701 C 
ThlnkPad 755CD 
ThlnkPad 755CD 
ThlnkPad 755CX alue 
ThfnkPad 755CX alue 
ThlnkPad 755CX 
ThfnkPad 755CX 
ThlnkPad 755CX 
ThlnkPad 755CV 
ThlnkPad 755CV 
ThlnkPad 755CDV 
ThlnkPad 755CDV 
ThfnkPad 760C 
ThlnkPad 760C 
ThlnkPad 76DC 
ThlnkPad 76DCD 4X 

486DX4/75 
486DX4/75 
486DX4/75 
486DX4/75 
486DX4/75 
486DX4/75 
486DX4/75 
486DX4/75 
486DX4/75 
486DX4/75 
Pentium 75 
Pentium 75 
Pentium 75 
Pen tium 75 
Pentium 75 
Pe ntium 75 
Pentium 75 
Pentium 75 
Pentium 75 
Pe ntium 75 
Pentium 75 
Pentium 90 
Pentium 90 
Pentiu m 120 
Pentium 90 

HEWLETT PACKARD 
Omnlbook &OOC 486DX4/75 
OmnlBook 600CT 486DX4/75 
OmnlBook 5000C VL75 Pentium 75 
OmnlBook 5000CT Vl75 Pentium 75 
OmnlBook 5000C VL90 Pentium 90 
OmnlBook 5000CT Vl90 Pentium 90 
OmnlBook 5000CT Penti um 90 
OmnlBook 5000CTS Pentium 90 
OmnlBook 5000CTS Pentium 120 

TEXAS INSTRUMENTS 
EXTENSA 450 
EXTENSA 450T 
EXTENSA 550 
EXTENSA 550CD 
EXTENSA 550CDT 
TM5000 
TM5000 
TM5100 
TM5200 

ZENITH 

SAMSUNG 

486DX4/75 
486DX4/75 
Pentium 75 
Pentium 75 
Pentium 75 
Pe ntium 75 
Pentium 75 
Pentium 90 
Pentium 120 

486DX4/100 
486DX4/100 
486DX4/100 
486DX4/100 

486DX4/75 
486DX4/100 
Pentium 75 
Pe ntium 75 
Pe ntium 90 

10.4" Color Dual Scan 
10.4" Color Active 
10.4" Color Dual Scan 
10.4' Color Active 
10.4" Color Dual Scan 
10.4" Color Dual Scan 
10.4" Color Active 
10.4" Color Acttve 

10.4" Color Active 
10.4" Color AcUve 
10.4" Color Active 
10.4" Color Active 
12.1 " Color Active 
12.1" Color Active 
12.1" Color Active 

10.4' Color Dual Scan 
9.5" Color Active 
10.4" Color Dual Scan 
10.4' Color Dual Scan 
10.4" Color Active 
10.5" Color Dual Scan 
10.4" Color Active 
10.4" Color Active 
10.4• Color Active 

10.4" Color Dual Scan 
9.5" Color Dual Scan 
9.5' Color Dual Scan 
9.5' Color Dual Scan 
10.4" Active Color 

10.4' Color Dual Scan 
10.4' Active Color 
10.4" Color Dual Scan 
10.4' Active Color 
10.4' Active Color 

8/24 
8/24 
8/24 
8/24 
8/24 
8/24 
8/24 
8/24 
8/24 
8/24 
8/40 
8/40 
8/40 
8/40 
8/40 
8 40 
8/40 
8/40 
8/40 
8/40 
8/40 
8/40 
8/40 
8/40 
8/40 

8/16 
8/32 
8/64 
8/64 
8/64 
8/64 
8/64 
16/64 
16/64 

4/32 
4/32 
8/40 
8/40 
8/40 
8/32 
8/32 
8/32 
8/32 

4/20 
8/32 
8/32 
8/32 
8/32 

8/32 
8 32 
8/32 
8/32 
8/32 

540MB 
540MB 
540MB 
540MB 
360MB 
540MB 
360MB 
540MB 
720MB 
720MB 
810MB 
1.2GB 
540MB 
810MB 
540MB 
810MB 
1.2GB 
810MB 
1.2GB 
81 0MB 
1.2GB 
720MB 
720MB 
720MB 
1.2GB 

340MB 
340MB 
540MB 
1.2GB 
810MB 
1.2GB 
1.2GB 
1.2GB 
1.2GB 

340MB 
340MB 
524MB 
524MB 
524MB 
524MB 
772MB 
1.2GB 
1.2GB 

420MB 
420MB 
540MB 
810MB 
810MB 

520MB 
810MB 
520MB 
810MB 
1.3GB 

1/111 or 2/11 
1/ 111 or 2/11 
1/111or 2/11 
1/11 1or 2/11 
1/111 or 2/11 
1/111or 2/11 
1/111 or2/ 11 
1/11 1or 2/11 
1/111 or 2/11 
1/ 111 or 2/11 
1/111 or2/11 
1/111 or2/11 

1/111 or 2/11 
1/111 or 2/11 
11111 or 2/11 
1/111 or 2/11 
1/111 or 2/11 
1/111 or 2/11 

2/11or1 / 111 
2/11or 1/111 
2/11 or1/111 
2/11 or1/111 
2/11or1 / 111 
2/11or1 / 11 1 
2/11or1 / 111 
2/11 or1 / 111 
2/11 or 1/111 

1/ 11 
1/ 11 
2/ 11 or1/111 
2/11 or1/111 
2/ll or 1/111 
2/ll or 1/111 
2/ 11 or 1/111 
2/11 or 1/111 
2/ 11 or1/111 

2/llor 1/111 
2/11or1/111 
2/11 or1 / 111 
2/11or 1/111 
2/ 11 or1/111 

2/ll or 1/111 
2/ll or 1/111 
2/11 or1 /111 
2/11 or1 Ill 
2/11 or1/11 1 

Touch Pad 
Touch Pad 
Touch Pad 
Touch Pad 
Touch Pad 
Point Stick 
Point Stick 
Point Stick 
Point Stick 

1MB 
1MB 
1MB 
1MB 
1MB 
lMB 
1MB 
1MB 
1MB 
1MB 
1MB 
1MB 
1MB 
1MB 
1MB 
1MB 
1MB 
l MB 
1MB 
1MB 
1MB 
1MB 
1MB 
1MB 
1MB 

1MB 
1MB 
1MB 
1MB 
1MB 
1MB 
1MB 
1MB 
1MB 

1MB 
1MB 
1MB 
1MB 
1MB 
2MB 
2MB 
2MB 
2MB 

BIHn TrackBall 1MB 
Pressure Pad 1MB 
Pressure Pad 1MB 
Pressure Pad 1MB 
Pressure Pad 1MB 

Bit-in TrackBall 1MB 
Bit-in TrackBall 1MB 
Blt·ln TrackBall 1MB 
Bit-in TrackBall 1MB 
Bit-In TrackBall 1MB 

4. 7x8.3x2 .0 
4.7x8.3x2.0 
4.7x8.3x2.0 
4.7x8.3x2.0 
9.6x7.8x1.6 
9.6x7.8x1.6 
9.6x7.8x1.6 
9.6x7.8x1.6 
9.6x7.8x1.6 

11 .7x8.3x2.0 
11 .7x8.3x2.0 
11 .7x8.3x2.0 
11.7x8.3x2.0 
11.7x8.3x2.0 
11.7x8.3x2.0 
11 .7x8.3x2.0 
11 .7x8.3x2.0 

5.8 
5.8 
6.3 
6.3 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
7.3 
7.3 
6.1 
6.1 
6.1 
6.1 
6.1 
6.5 
6.5 
6.5 
6.5 
6.1 
7.3 
7.3 
7.3 

11 .1x7.3x1.6 3.8 
11.1x7.3x1.6 4.6 
11.6x8.9x1.9 6.8 
11.6x8.9x1.9 6.8 
11.6x8.9x1 .9 6.8 
11 .6x8.9x1.9 6.8 
11 .6x8.9x1.9 6.8 
11 .6x8.9x1.9 6.8 
11 .6x8 .9x1.9 6.8 

11 .7x8.2x1.7 5.0 
11 .7x8.2x1.7 5.0 
11 x6X9x2.2 6.2 
11 x6X9x2.2 6.2 
11 x6X9x2.2 6.4 
11x8.7x2.2 6.7 
11 x8.7x2.2 6.7 
11x8.7x2.2 6.7 
11x8.7x2.2 6.7 

11x8.7x1.8 5.2 
11.1x8.7x1.9 5.9 
11 .1x8.7x1.9 5.9 
11 .l x8.7x1.9 5.9 
11.1 x8.7x1.9 6.1 

11 .3x8.9x2.2 
11.3x8.9x2.2 
11.3x8x2.1 
11 .3x8x2.1 
11 .3x8x2.1 

$1999 
2599 
2499 
3099 
2469 
2849 
2924 
3199 
2847 
3399 
4949 
5399 
3749 
4149 
3799 
4149 
5699 
5949 
5899 
5999 
6449 
5349 
6049 
6599 
7449 

HEWLETT-PACKARD MEMORY TEXAS INSTRUMENTS MEMORY 
Omnl8ook 600C 4M8 $189 TravelMate 4000, 4000E, 4000M 16M8 $849 
Omnl8ook 600C 8M8 389 TravelMale 5000 8M8 389 
Omnl8ook 4000 4M8 189 TravelMate 5000 16M8 749 
Omnl8ook 4000 8M8 349 Extensa 450, 450T, 455, 455T 4M8 189 

AST RESEAltctl MEMORY 
Asceolla 900N 4/50, 4fl5, 910N 
Ascentla SOON 4/50, 4175, 910N 
Ascentla 900N 4/50, 4175, 910N 
COMPAO MEMORY 
lTE Ute/20, Ute/25, l.ltel25C, Ute/25E 
lTE Ute/20, Ute/25, Ute/25C, Ute/25E 
lTE Ute/20, Ut0/25, Ulo/25C, Ute/25! 
Lil Ule 4/25C, /33C, /25E, /25SL llono Notebk 
lTE Ute 4/25C, /33C, /25£, /25Sl Mono Notebk 
Lil Ute 4/25C, /33C, /25E, /25SL Mono Notebk 
LTE Ut1 4/40C, /50E, /40CX, /50CX, /75CX 
LTE Ute 4/40C, /50E, /40CX, /50CX, /75CX 
lTE Ute 4/40C, /50E, /40CX, /50CX, /75CX 
Cantura 4125, 4/25C, 4/25CX 
Contura 4/25, 4/25C, 4/25CX 
Conlura 4/25, 4/25C, 4/25CX 
Contwa 3/20, 3125, 3125C 
Contura 3/20, 3/25, 3l25C 
Ccnlluri 400C, 40DCX, 410, 410C, 410Cl 

SIZE PRICE 

4M8 $189 
8M8 389 
16M8 649 

4M8 189 
8M8 389 
16M8 689 
4M8 189 
8M8 389 
16M8 649 
4M8 189 
8M8 389 
16M8 789 
4M8 189 
8M8 389 
16MB 649 
4M8 189 
8M8 349 
4M8 189 

OmniBook 4000 
IBM MEMORY 
ThlnkPad 701 

~:::~:: l~l 
PS/2 CL57SX, ThlnkPad 700, 700C, 720C; 
ThlnkPad 750, 755, 355, 340 !All Models) 
PS/2 CL57SX, ThlnkPad 700, 700C, 720C; 
Th lnkPad 750, 755 , 355, 340 (All Models) 
ThlnkPad 750, 755, 355 , (All Models! 
ThlnkPad 750, 750CS, 750C, 750P, 755 
ThlnkPad 7301, 750, 755, 360, (All Models! 
ThlnkPad 355, 355CS, 355C 
ThlnkPad 730T, 750, 755, 360, (All Models) 
ThlnkPad 355, 355CS, 355C 
ThlnkPad 7301, 750, 755, 360, (All Models) 

~:::~:: nh3 e~~e~s, 355 
c 

NEC MEMORY 
m:::8:: ~:~: ~:~ ~: :: ~ ~: :~~~ 

16MB 649 

4M8 5189 

~~:e ::: 
4M8 189 

8MB 389 

16MB 699 
32M8 1449 
4M8 189 

8M8 349 

16M8 699 

8M8 449 

4 
Me 

Extensa 450, 450T, 455, 455T 
Extensa 450, 450T, 455, 455T 
TOSHIBA MEMORY 
Porte9e 610CT, Satellite Pro 400CS, 400COT 
Portege 610CT, Satellite Pro 400CS, 400COT 
Porte9e 610CT, Satellite Pro 400CS, 400CDT 
T2100, /CS , /CT, T2105, /CS, /CT 
T2150COT, T2150COS, T2155COT, T2155COS 
T2110, T2115, T2130, T2135 
T2100, /CS, /CT, mos, /CS, /CT 
T2150COT, T2150COS, T2155COT, T2155COS 
T2110, T2115, T2130, T2135 
T2100, /CS, /CT, T2105, /CS , /CT 
T2150COT, T2150COS, T2155COT, T2155COS 
T2110, TZ115, T2130, T2135 

gj~~c'iMlsJ~~N~~igJ~ 121sscos 
T2110, T2115, T2130, T2135 

ZENITH DATA MEMORY 

SMB 349 
16M8 649 

8M8 $389 
16M8 749 
32MB 1499 
4M8 189 

8M8 389 

16M8 699 

24M8 1279 

MODELS 755-355-360-750 
524MB-S895 810MB-S1095 
710MB-S!l95 1.2GB-S1695 
MODELS 700·700C-780-720C 
340MB-S895 720MB-S1495 
524MB-S1295 
MODELS 701C-701CS 
540MB-S795 720MB-S895 

-. 'EC VERSA E,M, v, P 
I ,_ 340MB-S595 720MB-S1095 

524MB-S895 1.2GB-S1695 

TOSHIBA ~mm~ 
MK2628FC 
MK2720FC 

52-MB 15MS IDE $399 
52DMB 15MS SCSI 449 
810MB 13MS IOE 499 

1.368 13MS IDE 575 

Contm 420 OX4/75, 430 DX4/100
Contura 40DC, 400CX, 410, 410C, 410CX 
Cllldura 420 014175, 430 0141100 

8MB 349 
UltraUtt Versa, Versa£, M, P, V, 4000 
Vem E, M, P, v, 4000 P75 
Versa S, 2000 

Conllnl 40GC, 400CX, 410, 410C, 410CI 
Contura 420 014/75, 430 0141100 

Versa S, 2000 
Versa s, 2000 



• • 

12NS 15NS 20NS 25NS 2SSK(160plti)pjpelintBur'1CKllt Modula 

"" 
 6.50 0.00 5.50 
 $79.00
14.00 900 100 1.00 

32Kd(l.l'I) 1<00 ~"' 
512Kt160pln)P!Dt"1eBurst~Mc11Me

~~I 11.00 900 100 "' SIH.0011.00 900 100 
15.00(5'1) 19.00\l3V) 

·~· 579.00 
·~· 2SSK(160 plnt~CKMMOdul!1.00 1.00 600
mKJ:a ~.50 H 24.00 """ 
Individual D-RAM Chips 

MEMORYfORIBM&APPLE 

5CNS IONS 7GNS SCllS 100 N$ 
 8038J.160X 39.00 

\Mtip4 - 49.00 3900 33.00 8038HOOX 44.00 
1~4 ~Pk1- 80387·0X(DotsAll) 39.00 

l""'I 6.85 us 5.9S .... 
24.00 22.00 2100 


2su ~ · 7~ 6.75 6.!IO
2~:/s'.::t: 990 "' 80487-SX(DoesAll) 199.00 
ZI0)- 9.25 9.00 us 

25&4 'lljl) - 12.95 1195 9.95 lntelSX(DoesAll) 69.00 
19.00 18.00 Intel SL Mobil 69.00' SOJ) ­ 315 us 2.75 ln1el16SX 29.00•.. "' 3.75 ""' 6h1 >OO lntel20SX 29.00 =25M6SOJ - ~00 


256116'.'IOeollp- 49.00 39.00 
 Lowestprlceonlnteloverdrivechlps 

CYRIX DRx2 386 to 486 Upgrade 
Clock Doubler 

CX4860Rx2·25/50 .......219.00 CX486DR:c2-33J66 ....... 229.00 CX486SRx225/50 .•..... 229.00 


SIMM MODULES (Add $5.00 for SIPP) 
40HS SOHS SONS 70NS 80NS 100NS 


256x9 10.00 9.00 8.00 

41 .00 39.00 36.001~=~ ;f;~:~i 41 .00 39.00 28.00 24.00 

4Meox 9 152.00 149.00 142.00 

16Meox9(9clllp) 497.00 497.00 


72 PIN SIMMS (EISA), EDO DIMMS (168 pin, 64 bit) 
60NS 70NS BOHS BMeg 269.00 

5'00 49.00 "" 16Meg 499.0089.00 69.00 
147.00 144.00 139.00 ''" 32Meg 989.00 
309.00 29900 299.00 '"" .... 2039.00 

1159.00 11 39.00 1139.00 
"" 569.00 5'49.00 549.00 """ 

2569.00 2549.00 
129.00 m.oo 124.00 

2'9.00 239.00 239.00 
 SO DIMMS (12 pin)499.00 489.00 489.00 
999.00 979.00 979.00 
134.00 134.00 4Meg ...•.........•...•...•164.00

259.00 259.00 8Meg . ..... ....... .......319.00 

1299.00 1269.00 16M eg •••...••....•..•••...••619.00 
589.00 589.00 

CYRIX FASMATH PROCESSOR 

AST MEMORY 

PremmlaLXP/60, MX4166d,41100T.P/60 

AMT. UPGRAOED 
4Mto 

'"" 16Meg
l2Meo 

'"" 16Mto 

q~
""" 32 Meg 

""" '"" 

PRICE 
129.00 
258.00 
459.00 
978.00 
320.00 
549.00 gsa.oo 

'"' 338.llO 
65!.00 

114 9.00 
2298.00 
378.00 

11800 

MAGNAVOX 
286/JBBSX-16, 386SX-20, 486SX-20 & JBG-33 allarl 12P/N SIMM: 

I MEG-59.00 4MEG - 159.00 BMEG-319.00 16MEG-549.00 

ZENITH MEMORY MODULES 
MOO EL AMT. UPGRADED MFG . PART I PRICE 
Z3B6133,25.20,33E 1Meg ZA3800ME 59.00 
Z386133,25,Z0,3JE.486/25E 4Meg ZA3BOOMK 149.00 

We also sell Memory for: Dell, Gateway, HP, 

IBM NOTEBOOK & LAPTOP MEMORY 
llllnkpad750. C.700,C,nO, C.Cl57SX 175.00 

ThlnkNd750.C. 700. C, 120.C.CLS7SX 33900 

Thln~7SO,C 62911268 

Thlnkpm755,360,355.J.I0.4SO 164.00 

Thlnkpadm,360.355.340,450 319.00 

Thlnkpad 755. lliO. 355. 340, 450 609/lnO 


164,00

~:~~::~l~~!~~=i 
LX40. UJlSX.PSNote 103.00 '""" 

P5Note.TiJ)(l350,JSOC.PSNote425 164.00 

PSU01e 319.00 

755.J&o.355 769194911119 

OlmmModults 1691619 


228/678 

319.00 
569.00 
109.00 
164.00 

COMPAQ MEMORY MODULES 
OtskproJ86S 791169 

1491249 
OtskproJ8625EnOE 791169 

149/249
OeskproJ86r'25. 20 79" 169 
OtU.proSystemPro386133,4!&'2:5,48&50L 99/29!L'1399 
Ot$kpro41661."'331,4!251S.Jr.JJl.31251 8!li' IS.f.1 19 
Deskpro·M·se11es 119 
Deskpro450,4&6.4100,575.590.5120,51l3 159.319 019 114 9 
Deskp10XE43JS, 450.466 
OeskproXE560 
Dnkpro 
Prnarlo 

Pina.rlo 891154/319/64911189 
Prua.rlo 13912791!14911099 

Protinta. 5918911S4f319 
Prolmu 59r'1S4/Jl!W49/1189 
Pfolmu4~. IS4/319164911189 

15'/'319;'6 1911189~:=~~~. 575. 590. 500 5.10, 500 51120 !=:!:: ==~1 ::~~= IS.f.llQ.'61911189 
"' 

Prollanl10005J60,Pf~llSl60 15f.12J'W12812S6 6181127612476/HS&Ca.ll 
Prol~nl 20004116M, 5166.5!00.2000R5J66. 5J90 1et:l2/&4112812S8 616112761247BIHS6/Clll 

40004B6/'SO,Mi6,S/W,5J I00,4000R5166,5/00,Sl\OO 
4500 Sl l00,4500R 51100 

COMPAQ LAPTOPS & NOTEBOOKS 
8M!Q118Meo/32Meg/64Mtg 

4MtoMOdule 
4MtgMOdule 

81,\tgMOdull 
 2A· 

16MegModule 

~Mtg Module 

81.tfQMOdule 


16MtgMOdule 

4Mtg/.lodule 

2MegModule 


PIPELINE BURST CACHE MODULE 
256K-$79 512K-$189 

1x32-70 4MEG, 72 PIN-$124 
T400,600 

BMEG-$439 16MEG-$879 32MEG-$1759 

THINKPAD 755, 750 1 360, 355 
1.3 GIG HARD DRIVE-$1119 

CACHE MEMORY CACHE MODULES 

, 38&SX, 
. 4S6SX.SVR85 

PRICE 
37.00 

104.00 
79.00 
...00 

189.00 
99.00 

90.00 
3500 

15'4.00 
154.00 
'900 

109.00 
189.00 
154.00 
154.00 
129.00 
239.00 
489.00 
972.00 
29900 
559.00 

123900 
00.00 

13900 

319.00 
319.00 

19900 
399.00 
719.00 

TOSHIBA LAPTOP MEMORY 
MODE L AMT. UPGRADED 
T2COOSXEl2200SX.IT1&Xl.1&50. C 2Me;if4!.I~ 
moo. 210s.21sa. ms.1110.211s 4Mec;'8Mf'll/16MeQl24M~ 
T4400SX.SXC T6400.T6600 4M"il 

T4400SX..SXCT5'00,T66«1 16Meg 
T4500.C, TA000, 1'700,11IXXl,C; il910, 11950(3. 3~1 4Mtg 

15200IT8500 2Meg PC11).PA8JG4U mx1 

moosx.SXCTM00,16600 8Meo 

U!i00.t,moo.moo.moo.c.m10. n950(s.J~l &Meg 
H!iOO. c. moo. WOO, THIOO. c. T1910, 119SO (3 J ~1 16Meg 
moo. 4800. 48SO (Haid D1Nt) 524 M!g/710Meg/1.3 Gig 
T3400CT.12400.T3600 4Meg/l!Meg/16Meg 
13400CT 32 Meg 
TJ100SX 2Meo 
13100SX 4Meg 

T5200/T8500 &Meg 
1600, 610.CT BMeQ116M~Meg 
T700 8Megl16Me¢2Meg 

439187!111759 

T400CS, 400COT 8Meo/1 6M~2J.lf9 

MAHU . PART t PRICE 
PC-PA21XOO ti3ri\W.m 

\Wl\9.'609.'899 
PC-PA20CMU 189.00 
PC-PA2005U 379.00 
PC-f'A2010U 6B9.00 
PC.PA2012U \89.00 
f>C.PA2013U 319.00 
PC·PA2014U 609.00 

739196911119 
PC·?A2019U 179.fl49.'6!9 

PC15-PA830SU 
PC15-PA8310U 

PC10-PA8J13U 

1549.00 
109.00 
1!900 

369.00 

579/115912318 
439187911759 

NOTEBOOK, LAPTOP MEMORY 
MA NU . PART I 

momo 

'""~h:!:l! 
S01166-001.-003 

SOIJ18-00l.002 

PEC3765 1 

LASER PRINTER MEMORY UPGRADES 
4MegModule 

4Meg 3 3.5 5 I " " 
Contura320, 325 m £631249·~ ~· 

229
Contura400, 410 169 "' 599 

"' 
 321
14652().(l(ll 
146521-001 

~:~~:k°5.~5C.4!15CX 
·~ 
" " "W::J-000, "' 321 

146SJl-001 
Aero4125.4f.13 190532-001 "' "' "' "' "' 1'9

100597 -001 :::~:~~.~~ " '" 1'9 ,,;" 11'4P. 4PU.IS.4Ml'm 1600. !&XO.I - 239 " HP4lHARD DISK DRIVES ·~ 
HPJSI " 169 ,,; 
HP4St 299 

crsBSOA $189 650MB MAX!" S199 BSOMB AC28SO $199 399
CONUER WESTERHOIGITAL " HPSL " 129 

1.'ZGIG CfS l275A 259 1.2GIG 712GOAV 259 1.2G IG AC31200 279 HP SP .. " '" '" 1'9 299 489 
1.6GIG - 319 1.5GIG - 309 1.6GIG ACJ1600 349 

BSOMB 7850AV 

HP OesirJn.le\ 600,650,200 "9 299 
liP=SOO.S00:
HP 1200C,12'0C.l'.:.1'

, 510.~,560 •9 .. " 149 ,,; 
HPPaln Xl300 
IBMl.astr4019,4019E 169 
IBMUser4029.4037 169 
IBM Luff 4039. •079 169 
KOlllCILP-3110 119 109 

" ,, '" "' '" 
"' l.wrq1k.OptnL 139 ,,; •99 912 

LW111tkValuw1~ 
lem11rt .., .. "' 

"9 " '" NEC90. 119 
NEC9S. 99 " " 
Okl400 "' 169 - 219 
Okl400E,400EX,410f. 410EX 
Okl830,840 " m 


FLASHMEMORY 2M~-99.00 6Meg-229.00 lOMeg-349.00 16Meg-529.00 PackatdBeaPB9500 139 '" 221 

~ci;udBd9! 1 5 139 229 

P.tnasol'llc442Q.'44~1 m 229


CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 9-4 PST Pl~sonlc4410/4430 195
,, '" 229All prociJc:ts br.nl new &guaranteed •We buy w:ess in'll!ntory " m 
m" m 

" 129 229Trademarks are registered with their respective companies. 

, PllllSOO- " " 139 "' ,,; '29 

" 159 " 
H.P. COMPATIBLE FONT CARTRIDGE 

DEC, Sun, Zenith, Acer, NEC and Epson 

Prices & Availability
Subject to Change Mon·Fri, 8:00 a.m. to 5:00 p.m. PST 
Without Notice Sat. 10:00 a.m. to 1!!:00 noon 

22825 Lockness Avenue • Torrance, CA 90501 

SECURITY WILL
310-539-0019 CALL ESTAB.CALL WINDOW 1-800-433-3716

FAX: 310-539·5844 NOW OPEN 

TOLL FREE (US and Canada) 1985 

http:16Meg-529.00
http:lOMeg-349.00
http:Meg-229.00
http:M~-99.00
http:OesirJn.le
http:Aero4125.4f.13
http:6181127612476/HS&Ca.ll
http:16MEG-549.00
http:BMEG-319.00
http:IMEG-59.00
http:256116'.'IOeollp-49.00
http:ZI0)-9.25
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Circle 240 on Inquiry Card (RESELLERS: 241). 

FROM MATHEMATICAL MODEL TO SIMULATION PROGRAM 

Simulation Technology & 
Parallelism 
for Learning Environments 
Methods, Concepts, Models and Systems 

Rik Min, University of Twente 

--. 

"In a learning environment it is essential that the learner or user can see both the 
simulated world and the instruction materials: we call that parallelism." 

Parallelism is more than multi-windowing or a desktop concept. 

Parallelism is based on : 
•the desk-top philosophy • multi-tasking 
• multi-windowing concepts •the parallel instruction-theory of Rik Min (1994) 

• Adress: Academic B0ok Center, P.O. B0x 132, 
2678 ZJ De Lier, the Netherlands. 
Phone +31(0)174-517811, Fax: +31(0)174-514535. 

•ISBN 90-5478-036-3; NUGI 724/851 (1995), 
202 pages; full color cover; 80 figures; • University of Twente 
8 color figures inside; 47 .50 US dollar, · http://www.to.utwente.nl/user/lsrn/mi 
incl. handling and postage. 

WHEN FAILURE IS NOT AN OPTION... 

YOU NEED POWER YOU CAN DEPEND ON 

The LT Series uninterruptible power system from Controlled Power represents-a significant advance in UPS technology. The system utilizes Fuzzy Logic theory to provide 
a regulated output voltage over a much wider input fluctuation range, down to 50% of nominal input voltage, before resorting to battery power. This patented "Fuzzy 
Ranging™" feature greatly extends battery life and increases backup time during full power outages. Other competitive advantages of the LT Series UPSinclude: 

• Full power protection, conditioning and power purification • True Magnetic Isolation 
• Regulates output voltage within +/- 3% • Input power factor correction/harmonic attenuation 
• Provides R232 communication with SNMP capability • Up to 12 hours of optional battery time 
• Utilizes advanced LAN/WAN network monitoring of all electrical 

parameters readable in realtime and is recorded for review and analysis 

So when fa ilure is not an option for your operation and you need power you can depend on, turn to a company with over 
25 years of power control expertise and experience. Controlled Power also offers unsurpassed product support that includes 
technical assistance and service 24 hours a day, seven days aweek. 

For more information on Quality Solutions to Power Problems call, write or fax to: 

@ CONTrlOLLEED ?OWEErl COM?ANY Weighing ontp11 t quality, software f11n ctionality, 
battery life, and price, we wholeheartedly

1955 STEPHENSON HWY• TROY, Ml 48083 • (810) 528-3700 •FAX (810) 528-0411 recommend Controlled Power's L7:1200 UPS. 
PHONE: 1·800·521·4792 •FAX: 1·800·642·9625 -Byte Magazine, 11195. 

:I.SS BYTE MARCH 1996 Circle 242 on Inquiry Card. 



•Pentium PCl/ISA CPU cards for processors up to 120MHz. 

• PCl/ISA Pentium boards with on board SCSI-II , Enhanced 

IDE, High Speed Serial Ports, and Enhanced Parallel Port. 

+486 CPU cards available in both ISA and PCl/ISA bus. 

+486 computer boards with on-board VL SVGA & optional 

SCSI-II interface. 

+ISA or PCl/ISA backplanes from 4 slots to 14 slots. 

•Complete custom configured rack mount systems available. 

Complete line of 

PC Rack Mount Products 


Enclosures Computers Monitors 

Keyboards Custom Designs Printers 

Visit our Web site for product descriptions and highlights at: 

http://www.industry.neUrecortec 


or e-mail us at: recortec@ix.netcom.com 


RACKFAX™Made In 
(408) 734-937 4 USA 

Fax-On-Demand System 

Call for free catalog 

S•800•7Z9•7614 

RECORTEC, INC. 


1290 Lawrence Station Road, Sunnyvale CA 94089 
Tel: (408) 734-1290 Fax: (408) 734-2140 

Circle 143 on Inquiry Card. 

Advertisement 

Rack Mount Enclosure with TFT LCD 
The RME-180 8 slot computer enc losu re 
features a built-in 9 .4", 4096 co lors, active 
matri x TFT LCD di splay. The display whi ch 
requires no special cards or dri vers, connects 
d irec tl y to s ta nd a rd VGA ca rds . The 
enclosure contains a 250W power suppl y and 
is suppli ed with equipment slides. A 14 slot 
version (RME-184) and complete computer 
systems are also ava il able. 

RECORTEC, INC. 1-800-729-7654. 
Circle 140 on Inquiry Card. 

Rack Mount Keyboard with Mouse 
The RMK-lllS indu s tri a l rack mount 
keyboard combines a reduced width I0 I key 
keyboard and a 400dpi serial touch pad 
mouse. For max imum accessibility and use, the 
mouse is centered between the "G" and "H" 
keys. A palm rest is built into the keyboard for 
a comfortable typing position. TheRMK-lllP 
with a PS/2 touch pad mouse is also avai lable. 
Both models are only l.75 inches high . 

RECO RTEC, INC. 1-800-729-7654. 

Circle 141 on Inquiry Card. 

Rack Mount 17" Ultra VGA Monitor 
The RMM-237 is a rack mounted 0.26mm 
dot pitch 17" Ultra VGA co lor monitor. The 
rack mounted monitor also has a FST, dark 
g lass, non-g lare tube and INVAR mask. It 
co ntain s a mi crop rocesso r based digi tal 
co ntrol sys te m w ith a max i mum non­
interlaced reso lution of 1280 x 1024. The 
rack mounted fra me is constructed of rugged 
14 GA steel while the back of the monitor 
is full y enclosed in an aluminu m housing. 

RECO RTEC, INC. 1-800-729-7654. 
Circle 142 on Inquiry Card. 

http:recortec@ix.netcom.com
http://www.industry.neUrecortec


Circle 155 on Inquiry Card (RESELLERS: 156). 

••>@lf!e· 
MICROSOEI 
WINDQW-S NI. 

•••11tll 1ow 

announcing 

OPENNT. for lWINDOW~NT 
Softway America, Inc. 


P.O. Box 2821, Evergreen, CO, USA 80437 

Tel: 303-670-5345 •Toll Free:800-438-8649 •Fax: 303-727-7618 

Email: sales@softway.com •WWW: http://www.softway.com/ OpenNT 


OpenNT, from Softway Systems, is the first 
product to provide true POSIX.1 and POSIX.2 
conformance for the Microsoft Windows NT operating 
system. By providing an enhanced POSIX. l sub-system 
and a complete set of POSIX.2 utilities and shell, NT users 
are finallygiven a 100%POSIX conforming environment. The 
same POSIX environment that most UNIX systems use but \vithout 
sacrificing your investment in Windows NT. The same POSIX 
environment required by the U.S. Government for all operating 
system purchases as specified by FlPS 151-2 &PIPS 189. 
Conformance means file links, case sensitive file names, user and 
group ownership, background processing and more. Add to this a 
real POSIX shell and all your favorite UNIX utilities (like.find, grep, 
awk, sed, l s) and you end up with an enviromuent so close to UNIX 
that you won't know it isn't UNIX! 

OpenNT is available today. Take advantage of our introductory 

special. OpenNT Commands and Utilities is only129_ 


(regularly $199) - and we include free updates for a 
year. Our 30-day money back guarantee and free 
technical support makes this a no risk opportunity to give 

yom Windows NT system the POSIX punch it needs! 

OpcnNT is o lrodemork of Softwoy Systems, Inc. This product includes soft ware developed by lhc Universily of Colilornio, Berkeley and ils co nlr ibulors. All other rogislered lrodemorksond lrodemorksore the propertyof lheir respeclive owners. 

l 00 Mbps Fast Ethernet and Ethernet Switches 

I0/100 I thcrm·t S\lltchcs 

Fa~I f. 1 h~rn(I S1'11chini: ll ulu 
10/100 Mbps UTP Svlitch, 16 RJ45 Supportsl0/100 Mbps 
E1hernet.Mode (28115) , ......$14 ,450 

100 Mbps Fiber Optic Switching Hub 
(2810AJ . . .......$14,950 

NUASF. 
New MegoSwltch Seven 100 Mbps Ports 
UTP ond Flbe1 Copobllllles (NH2007) . .. .......... $6,500 

MegoSwltch Six AU1/RJ45 Ports.Plus Two Slots for 
NH200MP & SNMP (NH208· 10) .............................. $3,499 

MegoSwltch Six AUl/RJ45.Plus Seven RJ45 Ports. Plus 
l\-10 Slots for NH200MP/SNMP (NH215-10) ............ $6,999 

\CD !Jere.TX "'3gd'at M:ldJe fcx ""200(.115 
~... ...................•..$1,129 

XE DIA 
MAD S,1i tch 
Stocl<ob\e Ethernet Switch. Six JOMbit Ports 
Plus Slot for 100Mbll Fol Pipe (XE·XM·24 l0)........ $2,495 

C ISCO 
PROStocl< EtherSwitch Stockoble Ethernet Switch,Sixteen 
RJ45.Two Expansion Slots for H!gh·Speed Modules, 
lOBose·TX/ATM CCPV>/1601A) .................................. $5,634 
(CPW1601 BJ .................. ...................... ...................... $6,57' 
lOOBose·T module for PR016,l RJ.45 (CPV</lOOD $1 .095 
EtherSwitch 1200. Twenty·Five 10Bose·T Ports. 
2\00TX.IK MAC (CPW\200) ................................... $5,359 
EtherSwltch 1400, Twenty·Flve lOBase·T, Two Slots 
BK MAC (CPVo/1402) ......................................$5,740 
One-Port lOOBose·TX Module (CPW141 l·X) ......... ... $686 
Elghl·Port lOOBaseTX Module (CPW1418·X) ........ $1 ,695 

~ETWOlffll 

Fast Pipes Six·Porr Switching Hub, Five IOBose·T Ports, 
One lOOMbpsPort (FSP06) .......... ............................ $3,700 

Fast Pipes Twchc-Por1 Switclung Hub. Tu-clvc 
IOB:isc-T 1•or1s. Plu~ Sloe for High Speed link 
llSSI'·TX(FSPI 2)... . ......... 54,937 

.lCO~ I 

24 Switched 10 Mbps Port.One 100 Bose-I Fast Port 
<3Cl6900) . . ............. ........ .............. $3,445 

N•:T WORT ll 

Fast Pipes Six·Port Switching Hub, Five lOBase·T Ports. 
One lOOMbpsPort (FSP06) ......................................$3,700 
Fn s1 Pipes Twelve.Port Switching Hub, Tu'Clve 
IOOasc·T l'orts, l'lu s Slo t for High Speed link 
HSS P·TXlFSPl2 l ...................................................... ........ S4,9.l7 

IOO '.\ll1p' I u~t rlhl'rnct \dapll'r<i 

INTEI. 
Ether Express PR0/ 100 32-bll (PILA8465) 
Slngle/5PK/20PK ................................ ........ $ l e5/870/3, 100 
Ether Express 10/100 PCI (PILA84656) 
Sing!e/5PK/20PK ... .... $148/695/2603 
Ether Expfess PR0/100 32·bll EISA CEILA8265) .........$235 
New Intel Smart 100 Nitro High Performance Server 
Adapter(PllA8485) .................................................... $7 15 

JCOM 
10/100 PCI (3C595TX) 
Slngle/SPK/20PK ..... ........ ... ...................... $169/ 754/2,740 
10/ 100 E!SA (3C597·TX)Slngle/SPK ................... $25l / 1228 

COGF.NT 

PCI Quortel,Full Duplex.4RJ45 Ports (EM400) ... .... $1, 137 

10/100 PCI (EM\ IOIX) ............ . ............. .... .... ....... $190 

10/100 PCI (EM440) . ........ .. ............... . $1, 170 

10/100 lSA (EM l IOTX) Slng!e/SPK .................. $195/ 924 


S7'1 C 
I0/100 EISA (SMC923DST) .. ...... $240 
10/100 PCI (SMC933DST) ....................................... .... $194 

N,\ T IONAI. SEl\11 CO NDUCTO R 
10/100 PC1 Adopter ISA (N170Cl0·Tl-01) 
~ngle/5PK/20PK ........................... ............. $160/765/3,777 

ASANT E 
10/100 PCI Adopter for PC ond MAC ....................$199 

IOOllaw- 14 

fp,1 E l h t ru ~ • "lch CA'!' J UTI' S11 p11or1 

COGENT 

10/100 PCl (EMl IOT4) ...... ...... ....... .......................... $190 
TA Hub (S· 1200) .. .................................................... $1,590 

toll\ c; An) I.AS Adapll'r 

KAT lmN 
lOOVGISAAdopter(DP-16 1) ........... $1 49 

100 VG EISA Adopler (OP-32El . . .......... $192 


ll ~: Wt.•:TI l'ACKARD 
IOOVG 16·bll 15A 10/100 (J2573A HPJ 
Slngle/6PK... . . • .................. .. .. $193/1 ,103 
IOOVG 32-bll EISA (J2S77A HP) 
Slngle/6PK .................................................. $227 /1 ,319 
lOOVG 32·bll PCI (J2585A HP) 
Slngte/6PK .... . ....... $166/ 890 

ASM~n; 

Fosl 10/100 Bridge. Integrate lOOMbps Fast Ethernet to 
Existing lOMbps Ethernet. ................................ $1,210 

IOU llas(_'.'I X F11st •:1hl'rnct ll ubs 

NHAS •: 

lOOBose·TX Elghl·Port Hub (NH108) .................... ..$1,425 

NET WORTll 

lOOBose·TX Eight-Port Hub (MICR0100) ............. $1 ,350 
Duo! Speed Fast Ethernet Hub Twenty FOUl·Port 
(MICROI0/100) ... . . . ............. •.....•... $3,565 

SMC 
Tlge1 Hub 100 Sixteen-Port lOOBose·TX Hub 
(SMCSI 16TX) ... .....••. $2,39e 

Ll-U NK 
100 Bose-TX Twelve·Port Hub <DFE·812TX) .......... $1,475 

ASAN'l't: 
100 Bose·TX Twelve-Port Stackable Hub ............. $1,565 

IJAY NETWOHK 
Twelve-Port 100Mbps Hub (AT2202-0JI) . ........... $1,740 

3CO i\1 

100 !Jere.TX 12-Stackable Hub (3C2SJ.TXJIJ .........$2,028 
IOIJ \ GAml .A:"\ lluhs 

KAT H.ON 
IOOVG·AnyLAN Hub. 6-Port/12·Port 
(DP1006/DPIOl2) .........•.................................... $640/1,330 

l lt:Wu :rr PACKARl> 
Advanced Stock IOOVG 15-Port Hub.Stockoble up 
to 16 Hubs (J2Al0A} ........................ .................. $2,075 

IOO:\ l bps :\ludntosh 

t"ARAl.l.ON 
Fasl Ether TX· I0/100 NuBus (PN990) ........................$328 
Fast Ether TX·l0/100 PCI (PN994) ........................... $240 


ASA1''TE 
Fost 10/100 NuBus(9Q..00.364-0J) .............................$299 


1110:\l hps I X Adnptcr 

COCi ENT 
PCt-SC Connector CEMlOO) ,.. . .. ........... ... .........$499 

PCl·ST Connector (EMlOOFX) .................................. $499 

Elght·Pofl Fast FX Hub CS·800) .. .............................$3 ,285 


.. M>l> l ,\dnplcr'> 

NETWO H. I\ l'F.Rll' ll t:RA I. 
SAS PCI Slngtemode (NP·PCl·SSO) .. • .. .............. $599 

SAS PCJ Multlmode (NP·PCl·SlO) ............................ $995 

DAS PCI Mul!Jmode (NP·PCl·D lO} ........................ $1,360 


1:1hcrnl'I Nl'h, ork ,\doptl'rs 

ISA BNC (ENET\6C) Wt:~.T..~~ ~ .~.':.~............ ..... :::::::::::U$ 

ISA RJ45 (ENET\61) .. 

SA RJ45/BNC (ENET16CTJ •...........•............................. .$41 
RJ45/BNC/AUJ (HT2100PCl+PCI) .............................$99 
RJ45/BNC/AUI (HT2\00VL VLB) ......................... ...........$99 
For SMC.3Com, and Intel Ethernet Adopters ·Please Cal 

lnll'nll'I & lkmoll' L \ :"l:Al'Cl'!oo.\ Products 

AOTRA N 
Tl DSU/CSU, V.35 Die Nl-24. Tl and Fractional. BSZS/AMI. 
SF/ESF Framing ........................................................ $1,390 
TSU·TI, 1200 ·.060 LI Data Channel DSU/CSU ........$995 

ASE1'\D 
ISDN. Plpellne 25·RJ45, Two RJ l 1 Ports, One 089 
Connector. IP Routing with Compresslon .... ...... ... ... $840 
ISDN. Pipeline 50-R.145, WAN/BR! Port, 0615. DTE Port. NO 
Compression. IP Routing.... • .... ....... $855 

JCOM 
Netbuilder Remote Office 422, ISDN Access Super Stock 
Router. IP and IPX (3C8il22) ...................................... $699 

Xvt.OGICS 
lSDN. Nauttca Clam Bridge Router. One SRI Port. One RJ45, 

IP and IP) ......... .................................... .... ................... $950 
ISDN, MarOn, NA/B·Brldge Router, V.35 Port. RJ45 Port . 
Two 64K B Channels (ML2100} ..............................$2,290 

HAT 
SU 56K DDS. Point TO Point or Multlpoint,DSU/CSU,V.35 
Interface. Front Pone! LEDs ...................................... $425 

CISCO 
2501-IP Router. One Ether Port, Two Seriol Port. Dlal on 
Demond .................................................................. $1 ,975 
2503-ISDN IP Router. One Ether Port. Two Serial Port. 
ISDN BRI Demond .. .. ..... ....... ......................... $2,425 


1-800-FOR-LANS 
Fast Delivery 1-800-367-5267 

Most Orders Ship T he Same Dav Technical Support 

Visa & MasterCard W~H RILLI 
lil IYH~llll 

Prices Subject To Change \Vi thout Notice 7949 Woodley Avenue. Van Nuys. CA 91406 Te l: 1·8 18·773·8171 
Fax: 1-818·773·8932 
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PC DIAGNOSTICS THAT 
REALLY flNDS THE BUGS! 
-- The Troubleshooter™ is the 

most advanced PC diagnostic 
software available that really 
finds the bugs. The Trouble­
shooter bypasses O/S & testsall 
major hard ware components 

• 	 directly for true accuracy. Works 
--~-- with Windows, Windows NT,

_-::-=:;;;;=."=- Windows 95 Novell MS DOS 
OS2, etc. - fully O/S independent. Loaded withall the 
tests you'll need to accurately isolate the source of PC 
or File Server failures. Priced far below all competitors. 
Call now for full list of latest features! 

#1 WINDOWS 
TROUBLESHOOTING TOOL! 

Skylight'" is the #1 rated Win ­
dows diagnostic (PC Magazine) 
that tunes, optimizes & trouble­
shoots Windows for maximum 
speed and performance. Edits 
all .INI files safe ly. Graphically 
displays howWindows is using 
memory, system resou rces, 

1 systemmetrics, G.D.1.111 
heap usage plus much more with hundreds 
of reports! Amust for all Windows users! 1- 1 
Call nowfor full list of features! fDITORS'I 

1LCHOICE 

LANDesigner™ is the first 
network design software that 
makes creating and installing a 
network easy, fast and inexpen­
sive! Exposes protocol viola­
tions. Issues warnings where 
designs lead to spec violations, 

:;.:El.~-:.--=~=;. installation problems or outstrip 
site power and cooli ng. Provides 

reports for bill of materials, installation sequence, instal­
lation time estimates, tool requirements, spare parts 
inventory, site energy, HVAC infrastructure and much 
more! Call today for full specs! 

BECOME A CNE...fAST!
Jiilll!I••• The first interactive Computer

Based Training (CBT) program 
to fully prepare you for Novell 's 
CNE exams. Fast, effective and 
convenient training for anyone 
wishing to become aCertified 
NetWare Engineer. Study at 
home or work at your own pace. 
Our CNE CBT allows you to learn 
and practice everything you 'll 

need for full NetWare certification. Call today! 

GET DATA BACK 
fROM CRASHED DRIVES! 

RESCUE Data Recovery Soft­
ware'" is the only program to 
easily recover lost data from 
crashed floppies& hard drives 
evenwhen DOS can't read 
them! RESCUE recovers data 
other recovery programs 

= cannot. RESCUE automatically 
# L! 1---- recovers DOS &Windows filesl' __::::::::---- including data from compres­

sed drives. Be prepared for any problem. RESCUE is the 
insurance and security you need to safeguardyour valu­
able data. Call now! Don't wait until your data is lost! 

flX OR 	INSTALL ANY 
HARD DRIVE... f AST! 
f-- - = --:;] DnvePro™ provides fast, pre­

,a,rivePro . I c1se installation and mamten­
1 

j
ance for any hard drive Over­

- ~ 	 nde BIOS l1m1tat1ons for user­
defmable drive types. DOS 
format any size hard drive 1n 
under 30 seconds. IDE drives 
installed in less than 60 seconds. 
Allows use of IDE drives with 

MFM/RLL or ESDI drives in thesame system. Retrieves 
manufacturers' recommended specs from the drive 
itself, plusmuch more! Call now for full list of features! 

Free Technical Support • Next Dav Shipping • Performance Guaranteed 

i (800) 653-4933 ~ 

International: (813) 539-7283 •Fax: (813) 531-0200 

E-Mail : allmicro@ix.netcom.com •Website : //www.allmicro.com 

AllMicro , lnc. • 18820 U .S. Hwy. 19 N , #215, Clearwater, FL 34624 


AllMicro Italy: 39-2-891·0832 •AllMicro SouthAfrica: 27-11-823-5121 •AllMicro Germany: 49-89-272-5802 


RESOLVE ANY IRQ OR 
OMA CONfLICT...100% 
r---=,,...,"'_,""	 The Discovery Card'" is the,~,-.,..,
li\111111 '.~\;~ first tool to accurately resolve 


111 '""""'' any IRO or OMA conflict in 


• 1;fii~gKl~~l~i1~::'.d
upgrading or debugging PC's. 

Software alone cannot detect OMA usage and is often 
wrong when reporting IRQ conflicts ! Call now, save 
time and end the frustration! lrliINIXJiU1t' 

".. . the most valuable tool lll '" ., 
in your diagnostic kit." u es w 1 N ~;;; 

ISOLATE 
INTERMITTENT fAILURES! 

The Alert Card"' is the only 
add-on card that monitorsand 
diagnoses power and temper­
ature changes in aPC or File 
Server. L.E.D. lights and an 
audible alarm alert you 
whe never asystem 's power or 
temperature goes out of asafe 

"'-------' operating range. Ideal for 
troubleshooting hard to find intermittent failures in any 
PC. A must for every file server to pinpoint problems 
before they occur. Call nowfor complete specs! 

DEBUG ANY 
DEAD PC. ..fAST! 
r=:=:r:_::_:""I 	Don't throw away expensive 

motherboards, use PocketPost™ 
to debug dead PC's. Feature 
packed diagnostic add-on card 
displays BIOS POST codes and 
tests 9critical bus &clock 
signals. 300+ page manual has 
all the BIOS manufacturer 
codes youneed to isolate the 

source of failures. Includesdetachable logicprobefor 
optional component level testing . Call today and start 
saving money! "Pinpoint any PC failure.An amazing 

system. " - John C. Dvorak, PC Magazine 

© 1995 AllMicro,lnc. Fix Any PC Fast, Rescue Data Recovery Software, The Discovery Card, The Troubleshooter, LANDesigner, The Alert Card and AllMicro CNE Self-Study 
Course are trademarks of AllMicro,lnc. All Rights Reserved. Other names are trademarks of their associated owners. Specifications subject to change without notice. BM 
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Computer Design and Graphic Systems isn't just our name, it's our specialty. While our highly-trained Sales 
Consultants might not be able to help you get past the OberdCEmon on Level 27 of "Shoot-em-all Castle 3-0," they 

are eminently qualified to help you find the r ight CPU , scanner, monitor, upgrade card or color laser printer for you. 
Whatever your graphics, publishing , digital video , or multimedia needs, give us a call. We carry more than 28,000 

PC and Mac harware & software products. Yes, even including the latest version of "Morgue Mongers." 

CDG Systems, lnc./The Technology Center 

1-800-741-6227 

1-941-489-4338 • Fax 1-941-489-4694 1IrLocal/ lnt'I 

World Wide Web: www.peganet.com/cdgsys/cdg.html Internet E-mail: cdgsys@peganet.com Applelink: cdg .sys 

Input 
Polaroid Sprintscan slide scanner $1, 578 pc/ m 
Nikon SuperCoolscan slide scanner $1,929 pc/ m 
Optronics ColorGetter 3 drum CALL pc/ m 
Optronics Color-Getter Falcon drum CALL pc/ m 
H-P Scanjet 4c flatbed 2400dpi $957 pc/ m 
Agfa Arcus It flatbed 36·bit color CALL pc/ m 
Sharp JX·610 12x17 w/transp. $9, 320 pc/ m 
Umax Powerlook II flatbed 36·b1t CALL pc/ m 
Umax Mirage 11x17 flat.bed CALL pc/ m 
Umax Visr.a-512 LE flatbed $801 pc/ m 
Calcomp OrawingSlac.e U6x9 $219 pc/ m 
Kodak DC 50 Digital Camera $999 pc/ m 

CPUs 
Twinhead 1 OOMHz 8 /500 color ntbk $2,799 pc 
486DX2·8D 8/73D w/mon, kbd $1,085 pc 
Pentium-100 16/ 1gb w/rnon . kbd $ 1,759 pc 
PMac 9500/132 16/1g/ CD/video $3,699 m 
PMac 8500/12D 16/1g/CD $3,599 m 
SiliconGraphics Indy, Challenge CALL 
OigrtalPC Venturis. Prior1s. Celebr1s CALL pc 

Storage 
Gator8yte 1 gb HD ext SCSI $349 pc/ m 
Gator8yte 2gb RAID $1,026 m 
Gator8yte 4gb RAID Fast & Wide $2,452 m 
Gator8yte 8gb RAID Fast & Wide $3,399 m 
MicroNet OataOock 2-module base $630 pc/ m 
MicroNet OataOock modules CALL pc/ rn 
Toray PW Dual 4xC0/650mb optical $630 pc/ m 
Olympus Oeltis 230MO opt. $578 pc $481 m 
Olympus Oettis 1300MO opt. $ 1,335 pc/ m 
Olympus 2x CO recorder $1 ,384 pc/ $1,286 m 
Kodak 650mb CO-A media 5-pack $45 pc/ m 
Noma1 230mb optical media 5·pack $106 pc/ m 

So~ware 
SPECIAL Adobe Photoshop 3 .0 .1 $459 Ill 

SPECIAL Adobe Illustrator 5 .5 $315 m 
SPECIAL Adobe PageMaker 6 .0 $515 m 
Ulead MediaStudio Pro 2 . 5 $31 O pc 
Macromedia Graphic Design Studio $650 pc/ m 
Macromedia Director MM. Studio $1,408 pc/ m 
V1staPro 3 .13 terrain modeler $60 pc/ m 

Monitors & Video 
Art.Media 14" T r initron .26mm $310 pc/ m 
Art.Media 15" Trinitron .25mm $459 pc/ m 
ArtMedia 17 " Trinitron 1600x 1200 $999 pc/ m 
Portrait Displays Pivot 1700i $999 pc/ m 
RasterOps SuperScan MC 1 7 $922 pc/ m 
Rast.erOps SuperScan MC21 $1,893 pc/ m 
Targa2cx::x::J PCI prof. video in/out $3,995 pc/ m 
FAST FPS60 video in/out $621 pc 
Oramond Stealth 2mb VLB or PCl $267 pc 
Diamond Javelin 4mb PCI w/MPEG $485 m 
IMS TwinTurbo 128M PCI 4mb $599 m 
Number 9 Imagine 128 PC! Bmb $1,409 m 

Output 
Epson Stylus ProXL 11x17 color inkjet CALL pc/ m 
GCC Elite XL 12085 12x20 laser $5,703 pc/ m 
Tektronix Phaser 140 color inkjet $1 ,335 pc/ m 
DEC Colorwrit.er 600dpi color laser CALL pc/ m 
QMS magicolor CX color laser $5,335 pc/ m 
H-P Laserjet 5mp 600dpi laser $1 ,019 m 
H-P Laserjet Sp 600dpi laser $909 pc 

- ------~-SWitcfi--~- --- ­

100 MBPS 

ON EVERY PORT 


FAST ETHERNET SWITCH 

-~ o~'m' • 11 11111111111 111111111111111111 -~ ~'l'il' • ~~n"Jl~ 

~i,.:- .;j"m 111111111111 i~n 111111111=~-1111-11111~111 iW 'm 11111111111 i\a 111111111111 ~ 

NH2007 LICENSE TO SPEED 

_. Workgroup networking is headed for the fast lane, with a license to 
THE MEG A SWITCH 

speed. The MegaSwitch family from NBase will future-proof your network by 
10 0 

deploying both 10 and 100 Mbps Fast Ethernet switching, where and when 
THE MEG AH UB 100 

THE MEGASWITCH 
it's needed. _. In conjunction with MegaSwitch 

FAST ETHERNET 

10/ 1 00 
10/ 100 and MegaHub 100, an enterprise-wide network 

SOLUTIONS . 

can be built to merge Fast Ethern et segments with 

legacy LANs. _.With an installed base of over 1,000,000 ports, NBase is 

your obvious choice for Fast Ethernet, Call us at 800-966-4444, and we'll 

help you move your LAN into the fast lane. 

UNSURPASSED CAPABILITIES 
Visit our Web site: hhtp ://www .nbase.com 

Circle 162 on Inquiry Card (RESELLERS: 163). 

Headquarters 818-773-0900, Domestic Sales 301-990-7100, England 44- 1344·2349 1, Israel 972·3695-8787 

0 1996 NBase Communica f/orts 

http:hhtp://www.nbase.com
http:Colorwrit.er
mailto:cdgsys@peganet.com
www.peganet.com/cdgsys/cdg.html
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efacto ·n 

High-Perlormance SCSI RAID Systems 

• Fast & Wide SCSI II • Downloadable flash firmware 
Discover the best RAID price/per­
formance in the industry. Raidtec 
is the affordable, open, SCSI-to­
SCSI hardware RAID solution for 
complete data protection. Ideal 
for mission critical applications, 
document imaging & multimedia. 

It's time to re-visit the 
ultimate in high­
ava il ability 
storage. Contact 

Raidtec tod~~ at

l@!Hl.1.C1 

+ Print servers 
+ Data switches 
+ Keyboard/video control 

00-333-9343 

• RAID levels 0, 1, 10, 3/5 

• Programmable RAID Level 
selection 

• On-the-fly hardware parity 
generation eliminates read, 
modify, write-back 
performance overhead 

• Rackable, 
stackable 

• Remote alarms, configuration 
& monitoring 

• Environmental sensor ports 

• "Hot Replaceable" disk drive 
bays & power supplies 

• Single SCSI ID 

• Solid state load sharing power 
subsystem 

• LCD control panel status 
display 

T11E STANJJAJtJJ IN ADVANCED M11ss SrnnAr.E SYSTEMS 

Raldtec USA Raidtec EUROPE 
105 Hembree Park Dr.o Suite C Glen Mervyn House • Glanmire 
Roswell, GA 30076 Cork, Ireland 

Tel.: (353) 21 -821454 
FAX: (353) 21-821654 

Streamline your computer room by reducing excess equipment. 
Access up to 256 CPU's from a single keyboard, monitor, and 
mouse. ServeView is our best-selling switch, has every feature 
you can imagine, and installs in minutes. Compare price, fea­
tures, performance, quality, and support and you'll find Rose 
can't be beat. 

Call us to discuss your application ~} ROSEP.O. Box 742571 • HousToN, TEXAs 77274 

TEL 713/933-7673 • FAX 713/933-0044 or to receive your free information kit. ~J' ELECTRONICS 
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Plug several parallel or serial 
devices into one printer. Now 
avai lable for bidirectional ­
printers. 

•. 	 + · 
• 	 Centronics parallel or 

RS-232C serial compatible • 
switchbox 

ATSW-2P 2 parallel port inputs .................... $19.95 
ATSW-4P 4 parallel port inputs .... $34.95 
ATSW-2PB 2 bidirectional ports .......... .............. $39.95 
ATSW-4PB 4 bidirectional ports .......... .............. $59.95 
ATSW-2S 2 serial ports .. ............... .......... . ........ $39.95 
ATSW-4S 4 serial ports ..... .. $69.95 

Test your network, serial and 
parallel cables with this cable 
tester. Simply plug each end 
into the appropriate plug or 
socket, choose the cable type 
and sequence through 
the pins. 
• 	 Identifies open , shorted & 

cross-connected wires 
• 	 Connectors: 8NC, RJ45, RJ11 , 0809, 

0815, HD815, 0825 and CEN36 

BOXPOOP5V83 .............. $279.95 

Replaces 33/66MHz 486 CPU 

BOXPODP5V63 .............. $199.95 
Replaces 25/SOMHz 486 CPU 

BOXDX40DPR100 .. ........ $199.95 

Replaces 33/66MHz 486 CPU 

BOXDX40DP100 ............ $199.95 
Plugs into 33MHz OverDrive socket 

BOXDX40DPR75 ... ......... $149.95 
Replaces 25/SOMHz 486 CPU 

replacement! BOXDX40DP75 ...... .. .. .. .. $149.95 
Plugs into 25MHz OverDrive socket 

Join the network using 
MCT's reliable cards. 
Available in PCI and 
ISA configurations. 

• 	 32-bit PC compatible 
PCI card 

Improve you r 
system's per­
formance by 
upg rading the 
motherboard. 
Modular Circuit 
Technology's 
cost effective 
upgrades can .,. MODllLAR CIRCUIT TECllHOLOGY 
increase performance without replacing the 
entire system. Intel motherboards are also 
available. 
• 	 Intel Pentium Processor wfTriton chip set 
• 	 RAM expandable to 128M8 (Ok8 

insta lled) 
• 	 Features 4 PCI slots, up to 4 ISA slots 

plus built-in 1/0 and drive contro llers 
MCT-T586-75 75MH, ··%ion $449 .95 
MCT·T586·100 IOOMH.· •ersro11 $649 .00 
MCT·T586-133 133MH. •r:r sro11 $849.00 
Specials tor Byte Shoppers Only! 

MCT·M486V-100 VLB w/100MHz 486 CPU 
MCT·M486P-100 PCI w/100MHz 486 CPU 
MCT-M386SX-40 ISA w/40MHz386SX CPU 

This sou nd card 
produces reduced­
distortion, 16-bit sound 
for CD-quality recording 
and rep roduction ! 
• 	 16-bit PC compatible 

ISA card 
• 	 CD interface supports 

Sony, Mitsumi, Creative Labs, 
Panasonic & IDE CD-ROM drives 

• 	 Sound81aster compatible 

For faster video 
response, this 
accelerato r card 
uses the Cirrus 
Logic G05422 
chip set! 
• 	 16-bit PC compatible 

ISA card 

These internal CD-ROM 
drives make multi- (. __ 
media fun and _ -:J 
affordable! •. = 1 1 t 1 l • D 

• 	 PC compatible ATAPI drive 
• 	 5-1/4" internal drive is MPG, Multisession 

PhotoCD, High Sierra & ISO 9660 
compatible 

CDROMl-2 300kB/s double speed .... ................. $79.95 
CDROMl -4 GOOkB's (! tr od speed . $129 .95 
CDROMl -6 900k81S SIX speell $229. 95 
CDROMl ·B 1.200k8is ergl1I speed $329 . 95 
Specials tor Byte Shoppers On ly! 
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Add-In Boards 

Industrial PC Systems 

• Rackmount PCs for Pentium/486/386 SBC 

• Onboard Full Function with PCI Bus SVGA/ SCSI Call for a Free 

• Rackmount Monitor & Keyboard 

• 4 ,6,8,12,14,20 Slots PCl/ ISA Bus Backplane 

200 Page Master 

Catalog for your 

Rackmount System 
• Hot Swap, Redundant P.S. Available Integration. 

~ I AXIOM TECHNOLOGY, INC.
~~ICm 13791 Roswell Ave., unit o , Chino, CA 91710 

® Tel : (909) 464-1881 Fax: (909) 464-1882 

Circle 228 on Inquiry Card (RESELLERS: 229). 

When Your Needs 

Are Portable ... 


Whether your laptop is talking to a strip chart 
recorder or collecting process signals on an 
assembly line, Quatech can meet your needs. Our 
comprehensive line of PC-Cards ca n offer 
communication, I/O and data acquisition solutions 
specifically targeted for your laptop or notebook 
computer. Call today for complete information and 
a FREE 1996 Handbook. 

gmuATECH 
662 Wolf Ledges Pkwy-Akron, Ohio 443 11 

Sales: 800-553- 1170• Fax: 216-434- 1409 

Circle 177 on Inquiry Card 
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Add-In Boards •Bar Coding • Communications/Networking 

I SERIAL/PARALLJEL 1/0 ADAPTERS 
! 

RS-232/422/485 • Dual Serial 
Quad Serial • Serial/Parallel 

16550/16650 Buffered UARTs 

Flexible Address and Interrupt Capability 


Ask about our new PCI 1/0 Products! 

Gl~k •Made in USA •Lifetime Warranty 

~ •Unlimited Technical Support 


Globetek, Inc. 

3505 E. Royalton Rd. Ste. 160 •Broadview Hts.. OH 44147 


800-229-4640 • 216-526-8550 • Fax: 216-526-8817 


Circle 210 on Inquiry Card. 

Videx manufactures po11able, Cast-metal cases protect the 
durable, and programmable data products and allow them to 
collectors for applications such as: work reliably in harsh 
• inventory • warehous ing environments. Each is 

• security • asset tracking designed to fit in the palm 

• field inspections of your hand. 

and virtually any application 

requiring data collection at the 

work site. 


Call for a free 

information kit today! 


'~€555il 1105 N.E. Circle Blvd., Corvallis, OR 97330 
l,J @4 503-758-0521 • Fax 503-752-5285 

Vidcio:, Timc\.\',1ml. Dur,1\.V,1nd, Touchl'1olx:>, .1ml OnmiWand arc tl'SiSl{'IC'd tr .1tlcm,ul.s ofVidc11: , Inc. GC0582 

Circle 181 on Inquiry Card. 
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Communications/Networking 

The Right Tool 
for ttie Job-

Build powerful CTI 
applications with the 

-· new Challenger 
Telecom Series 

w/ DSP Technology 

Pick the voice board with power. Our sophisticated 
2, 4, or 8 port models provide the best tools for 
building success. Used in applications such as: 

• Call Logging • Tele-conferencing 
• lnt'I Callback/Debit Card • Telemarketing 
• Voice Mail/Messaging • Auditex 
• Automated Attendant • Tl /El InterfaceSupport 
• Fa xback/On-demand 

Get on board Computer Telephony Integration 
(CTI), the fastest growing techno logy segment. 

~II today foe:~ce io7::f~~~1 ! :::~~~~ 
er/m~t Email newvo ice@pl anetcam .ca m 

Circle 196 on Inquiry Card. 

Communications/Networking 

Rhetorex 
Voice Processing boards 

make CTI a reality. 
If you' re asking "what 's 

CTI;' you' re mi ssin g one 
of the hottes t new 
technologies going. 

Computer Telephony 
In tegrati on links PC­
based computer appli­
cati ons to the telephone 
network, providing voice/ 
fax mail , interacti ve vo ice response, voice/ fax servers 
and more. 

Interested? Maybe yo u' re a lready developing a CTI 
applicati on. Then it 's time to di scover Rhetorex."' 

For the best valu e in CTI technology-from our 2 and 4 
port DSP-based voi ce and fa x processing boards, to our 
24-port pl atform- give Rhetorex a call. And start making 
CTT a reality today . 

• 
•• 

r . 
~ 

I 

laHiiel:lfti 
Rh ctorex, Inc., 200 E. Hac ienda Ave. , Campbell , CA 95008-661 7 

Tel. (408) 370-088 1; Fax (408) 370- 11 71 

All tra demark s identifi ed by the TM sy mbol arc trademarks of Rhctorcx. In c. 
All other 1radc mark s be long to their respecti ve owners. © 1993 Rhctorc x, Inc. 

Circle 179 on Inquiry Card. 

CONTROL 
ALL YOUR SERVERS 

FROM ONE KEYBOARD, MONITOR AND MOUSE 

MasterConsole® 
Save space, time and money 

• 2 - 64 Computers • Keyboard/Mouse Emul ation 

• Any mix of PCs; 
PS/2 & Seri al Mouse 

• Add Mac & Sun 

• AUTOSCANTM 

• Front Panel & 
Keyboard Selecti on 

• Remote Access to I 50' 
• Desktop or Rac k Mount 
See us al FOSE, ;\pril 2-4,Wasllirigtot1 DC, 
/Jovlh #3034 • Networld+lnterop, April 2-4, 
Las Vega~· , Booth #1714 

CALL TODAY! 800-RCl-8090 x 71 
RCI Europe 131)·10·458·6673 RCI Taiwan: 188612·218·1117 

lax 131)-10-451-9610 lax 1886)·2-218·1221 
Call RCI for local phone numbers of International Dealers in: 
Argentina, Brazil, Chile, Denmark, Finland, Fronce, Germany, 
Ireland, Italy, Japan, Korea, Lebanon, Mexico, Netherlands, Slovenia, 
Switzerland, Syria, Turkey, United Kingdom, Uruguay 
International Dealers Inquiries Welcome 

RARITAN COMPUTER, INC. (908) 874-4072 Fax (908) 874-5274 

a 
RCI 

10-1 Ilene Court, Belle Mead , NJ a8502 • sales@raritan .com • http://www. raritan.com 

30-1> \ \' l\IONE\' 11.\CK Gll \R\N l'EE FllLL 1-\'E \R \\ .\Im \NT\' 

Circle 193 on Inquiry Card 
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Computer SystemsCommunications/Networking • Computer Systems 

LET YOUR COMPUTER DO THE TALKING! 
Integrated I Automated Attendant 

I Unlimited Audiotex 

I Voice Mail 

Voice/ Fax Mail 
integrates major voice/ fax applications plus 
program control into one full-featured high 
performance software. PC-AT/386/ 486 based. 
Menu driven. Easy to use. Full support for 
Rhctorcx, New Voice, Dialogic, Bicon1, Pika, lTI 
and Intel voice and fax hardware. Supports up 
to 32 voice lines and up to 8 fax lines. 

I Talking Yellow pages 

I Telemarketing 

llar~wa~e+So t:tware Kits $595 
2: vo ice Jines kit starts a t 

I Fax Mail 

Fax-on-Demand lines: 818-368-4566 or I Fax-on-Demand 

I Fax Broadcasting 

I Date/Party lines 

I Int'! Call Back 

818-368-8848 
SigmaTech Software 
Tel: (818) 368-6132 Fax: (818) 368-7859 
!OHO! Bismarck Ave., Nonhridge. CA 91326 USA 
lHesell ers/Dealers/OEMs/ l'riva tL' labels are welcome) 

Circle 187 on Inquiry Card (RESELLERS: 188). 

~ 
X-TREMELY - Reliable IB M & Compatible 

PC · Based Voice Mail & Call Processing 
X-CITE - YOUR SALES! 

X-PERIENCE - Our Service & Support 
X-PLORE - The Way Voice Processing Will Streamline Your Business 

X-CELLENT - Packages with 2 Year Warranty Start at $295 
X-PERTS - In International Sales & Support 

(Developer/OEM Packages Availabl e} 

For Inform ation or Sales CALL: 

E • 1-800-685-4884 Ill !COD ) 
Voice : 510 522·3800 I FAX : 5 10-522-5556 I E· Mall : salos@ tll .ne t I http :// www.tt l.ne t 

ovc- t IJ00.000 p ott1 In 7 5 counhi c-1 :,;::=: 
TALKING TECHNOLOGY, INC Ill. 

1125 A/Inn/le Avonuo, Alnmodn, Ca//fornln 94501, USA 

ST*RVIEW ••• 
Control up to 216 Servers 

with just 1 Monitor, Keyboard, and Mouse 
• Supports SVGA, VGA, and Multisync Monitors 
• Keyboard or pushbutton CPU selection 
• Autoboots Keyboards and mice (SV421) 
• Cascadable 

'loll\!(\\ ... 
- '%. ~ 

n 

Llatod Prleo Appllea lo CSA/UL model 

USA/Canada: 800-265-1844 (ext. 231) 
fr.'111ce Office: 0-590-3661 I UK Office: 0-800-96-7710 
Fax: (519) 438-6555 / tnt emel E-Mail: startech.computer@onlinesys.com 

Sec us al Networld+ lnlerop L.u Vcg.u • Booth 17 15 

Star~nrh CeBIT H.111novcr, Ccm1any H.lll 6, 51.md OU6, Booth JS 

IC\..11 European/International Distribution 
CO\IPUTER PRODUCTS use Fax or Internet 

USA • Unad.l •UK• Fran« 
Nelherl.lnds • Hong Kong 

or Call :(519) 438·8529 (oxt.231) 

Visa/Mastercard/Amerlcan Express 

Circle 208 on Inquiry Card. 

Rack Mount Products ·Designed, Buill in USA 
• Roc kmo unt Sys tems -386 to Dual Pentiums 
• Rock mount Cha ssis -Up to 20 Slots 

Custom Design &Modifications available 
• Rockmo unt Monitor ­Up to 20" 
• Rock mount Cherry l 0 l Keyboard 
• HOD / CD­ROM Enclosure ­Hot Swappable 
• NEMA 4/ 12 Workstation 
Single Board Computers 
• 386/486/ Pentium -ISA / EIAS / VESA / PCI 
• Passive Backplanes - from 3slots to 20 slots 

Segmented Backplane Available 

UYTE MARCH 1996 

PC Enclosures 
from $300 

Monitor: 
10" Super VGA 
Color from $650 

Keyboards: 
Drawer, Shelf & 
Panel from $85 

Excellent Air Flow & Cooling 
Accepts Most Motherboards and Passive Backplanes 
Rack & Desk Models Up to 20 Slots Rugged, Modular Construction 
200, 300 &400 Watt Supplies, UL, CSA, TUV Made in U.S.A. 

Calf or write 
for descriptive 

INTEGRAND 
RESEA R C H COR P 

brochures,prices 
or applications 8620 Roosevelt Ave. • Visalia, CA 93291 

assistance: 209/651-1203 FAX 2091651-1353 
PC™ IBM • 3881486 Pentium111 Intel • Drives end computer boards not Included. 

Circle 171 on Inquiry Card. 

XT CPU card . NEC V40, 1 MB Dram, Sram, Flash, 
Pcmcia, 3 srl, 2 par, modem, AID . $129 up 

AT (F8680) battery operated CPU with 2M Flash, 
Sram, CGA contr., Pcmcia, 3 srl, 2 par. $249 up 

Circle 173 on Inquiry Card. 



Computer Systems • Data Acquisition 

Industrial PC Solutions 

Data Acquisition 

Call 800-800-6889 to 
receive a FREE 100­
page Solution Guide for 
your OEM or system 
integration needs. 

ADVAMTECH~ 
750 E_ Arques Ave . 
Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 

Circle 166 on Inquiry Card. 

8 BIT, 250 MSPS AID Card 

Rackmount Solutions 
RACKMOUNT COMPONENTS - QTY 25 PRICING 

Rackmount Chassis 19'x7'x17" $131 
Rackmount VGA Monitor $531 
Rackmount Monitor Shelf $113 
Rackmount Cherry Keyboard Drawer $200 

RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS486DX2-66 EISA $1593 RMS486SX-33 S915 
RMS4860X-33 Sl 136 RMS386SX-33 S665 

RACKMOUNT CHASSIS -15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISA/ISA 486, 486SX, 386, 386SX 
RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Quality Cherry KB 
RACKMOUNT SWITCH - Video/KB up to 12 CPUs 
RACKMOUNT CABINET - Modular from 21' to 96' high 

Exclusive International Distributor Program now Available 

Data Acquisition 

INTELLIGENT DATA ACQUISITION 
__ from 

MICROSTAR 

LABORATORIEs·J 
the 011/Joard illlelligem:e company 

• High Speed f/O 
• Digital Signal Processing 
• Mu ltiprocessor Systems 

• Contro l Loop < I ms 
• Windows, OS/2 Warp 
• Ex ternal Expansion 

• Most PC Software • DLL, VBX, Delphi 
• DAPtool s for HP VEE • DASYLab, LabVTEW. .. 

206-453-2345 ­ 206-453-3 199 fax 
info @mstarlabs.com ­ www.mstarlabs.com/mstarl abs/ 

PortableData Acquisition 
Performance and Portability ­

We Give You Both. 
DAQCard'- Series 
• Six Type II 

PCMCIA 
cards 

• UptolOO 
ksamples/s 

• 12-bit resolution 
• Analog input 

and output 
•Digital 1/0 

and timing 1/0 

SCXI Signal 
Conditioning 
• Parallel port ""'_"'.'~ ... · 

~~t~~~;I A l ~!!ilt 
• Expandable to 

384 channels 
• DC power, optional 

battery pack 

DAQPad'- Series 
• Parallel port -

interface I 
• 100 ksamples/s _ 
• 12 or 16-bit __, 

resolution 
• Analog, digital, 

and timing 1/0 
• DC power, optional 

battery pack 

Software 
• Nl-DAQ' driver r=-­1 

software for: "·""' 
- LabVIEW' I 
- LabWindows' /CVI 
- Basic, C/C++, 

Visual Basic, Pascal, 
and many more 

Call for FREE DAQ Designer Software 
(800) 433-3488 (U.S. and Canada) 

W NATIONAL 
, t~1oJ.,!!Y,~~~,!~; 

U.S. Corporate Headquarters• Tel: (512) 794-0100 •Fax: (512) 794-8411 
E-mail: info@natinst.com • WWW: http://www.natinst.com 

0 Copyrigh1 1995 No tiona l Instrum ents Corporation. All righ ts reserved. 
Prod uct and company names listed are trademarks or trade names of their respective companies. 

Circle 174 on Inquiry Card_ 
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TECHllOLOCY I/IC. 

2468 Armstrong Street, Live rmore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 

.../ 12 bit, 60 MSPS AID 

.../ Software Drivers 

.../ Up to 16 Meg Memory 

CSLITE B bi! , 40 MSPS $595 
CS250 B bit, 100 MSPS $3500 -
CS2125 B bi!, 250 MSPS $4995 
CS101 2 12 bi!, 20 MSPS $4995 
CS6012 12 bi!, 60 MSPS $6995 
U.S Pr1ces listed. lnlematiooal prices may vary 

5610 Bois Franc, Montreal , QC, Canada H4S 1A9 
Gage Applied Sciences Inc. 

From outside North America, call +1·514·337-6893 1-800-567-GAGE Fax: (514) 337-8411. BBS: (514) 337-4317 

Circle 169 on Inquiry Card. 



Disk & Optical Drives •Mail Order 

Optional 
Benefits: Remote Display 

• Improves SCSI Bus Performance 
• Less Errors; More Reliable Data Transfer 
• Diagnoses Problems • Analyzes Signal Quality 
Features: 
• Active Regulation • Supports 68 Pin, 50 Pin 
• Status Indicators • Gold Contacts Fast 20 & Ultra s 

f~om: SCSI Vue"' Gold 
$39senefits: Diagnostic Cables 

• No Loss Of Important Data 
• Fast er Performance • Test Ca ble Integrity 
Features: 
• Diagnostic Indicators • Large Ferrite Filters 
• Triple Shielding (Unique Cable Design) 
• Doubl e Gold 20u" Pl at ed Connectors 

Over 40 Caole Styles in Stock • Extra Heavy 26 Gaug e Wire, SO & 68 Pin 

SCSIVue'" Teflon 
Custom Internal Cables 

Benefits: 
• Less Errors, Ultimat e Performance 
• Silver Wire Improves Signal Quality 
Features: 
• Perfect 90 Ohm Impedance Match Custom Internal Cables in 1 DA Y! 
• Triple Pronged Connector Wit h Gold contacts 

scs• SCSI Vue"'Active 
~ Digital Switch 

Benefi ts: 
• Share SCSI Devices Bet ween 2 Computers 
• Attach up t o 14 Devices to 1 Computer 
Fea tu res: 
• 2-1 Active Digi ta l Swit ch/Repeater 
• Regenerat es SCSI Signal for Long Runs 

o•retM•T•A•L The SCSI Solution Company 

Internal Battery Option! 
• New 4.2 &2.2 Gigs 
• Fas! ams access 
•Fast SCSl-2 Transfer Rates 
• Over 1MB/sec thru parallel port 
• No power supply "Bricks" 
• Rugged aluminum for field usage 
• High Impact 75 G Shock 

To Compulor 
Parallel Pon 

To Printer 

•Built in power supply, Battery option 

• Any dual combo 
• Ex. CD-ROM & Tepe 16 Glg OAT 

B Y T E MA R C H 1996 

Laptops & Notebooks • Memory/Chips/Upgrades 

s3QQO. 
• Huge 11 .3" 800x600 Oual­

scan Color screen. 2MB 
VRAM. Optlonol 10.4" TFT 
Active Matrix. 

• Built-I n 2x CO-ROM drive, 
16-blt stereo sound, 2 
speakers, & mic. 

• Two type II PCMCIA slots, 
serial , parall el, MIDI, 
PS/2, & lnfared ports. 

• Bmb RAM (maximum 32mb) 
and 256K level 2 cache. 

• 520mb removable PCI 
EIDE HO (up to 1.3GB 
avai lable) . 

• 1 year parts and labor 

~=~=~tr~;:~°a71~~~e . 
• PS/2 Glide Point & 

Joystick. 

• 3.5" removable 
floppy drive. 

SIMMVERTER ™ 
The easy and affordable way to convert your SIMMs ! 

For only~ 
t/ Convertslour30 pin SIMMs lo one 72 pin SIMM. 

t/ Guaranleed to mrk In any PC system u~

t/ Works along wllh other 36 bit and even 32 

ng 72 pinSIMM sockets. 

all , Short, Front and Back). 
bit SIMMs. 


t/ 4 models Io choose from to lit any syslem (T

t/ Oeslgned In the USA (Patent pending). 


IT@@aO' ~~~ ~ c:{D®(~Jc"oo®0'Z?QJ®® 
Dealer and distributor Inquiries welcome! lKHNOlOGY,INC. 

~~::::~:;~~ ~ ~:~::;;~g;:~::;::ii::::;:; ~-ii~ 
• Add SS for shipping and handling and sales tax where applicable. U:fflll:. ~~ 

Circle 206 on Inquiry Card (RESELLERS: 207). 

DEALER AND RESl!Ll.ER 
INQUIRIES WELCOME! 

To order, call ... 

l0-353-8200 

~ Recycle Your Memory with 

SlmmXtender 
Circle 223 on Inquiry Card (RESELLERS: 224). 



Memory/Chips/Upgrades • Misc. H!W •Programmable H!W 

Circle 211 on Inquiry Card (RESELLERS: 212). 

~AST 
./ 8 HIGH SPEED CHANNELS 
./BU ILT IN FOSS IL DRIVER AND 

BUFFERS 
./GUARDIAN WATCH DOG CIRCUIT 

PROTECTS SYSTIM INTEGRITY 
./COMPATIBLE WITH All MAJOR 

OPE RATING SYSTEMS 
./COMPATI BLE W!ilJ-I All POPULAR 

BBS SOFlW~ATSUPPORT 
FOSS IL coMM')tirlD SIT ORDER TOLL FREE 

./ NATIVE DRIVERS FOR: OS/2, 1- 800 -282-GT EI< 
WIN95 & MBBSWORLDGROUP 

./FULL 10 CONDUCTOR RS-232C I! Decl2lopment 
INTERFACE ...TE K INC Hardware & Software 

./DATA RATES TO 115.200 BPS 

./PERFECT FOR SYSOPS - BBS & Voice· (6011467-8048 
INTERNET CONNECTIVITY' Fax· (601) 467-0935 BBS · (601) 452-0058 

E-mail· spol@glek.com or Fido 1:3604/18 

COMPATIBLE Visit our new HomePage: http:// www.glek.com 

Circle 170 on Inquiry Card. 

~QQ~~Li s a vertically integrated design 
and manufacturing company specializing in computer enclosures , disk 
subsystem enclosures and fully integrated system s. 

~"'7JJ!P!l'J!llRW"1!m"1!!! 

Rackmount Drive Enclosures 
Rackmount Accessories 
Rack Systems 
Tower PC Enclosu res 
Tower Drive Enclosures 
CPU Cards and Backplanes 
Industrial PS2 Power Supplies 
Redundant N+1 Load Sharing Power Supplies 

Phone: 1-702-356-5595 Fax: 1-702-356-636 1 Email:in fo @sligcr.com 
Internet: http://www.sti ge r.com Postal: 1385 Greg St. Suite IOI Sparks, NV 8943 1 

Circle 221 on Inquiry Card (RESELLERS: 222). 

Low Cost 16-bit Controllers 
Easy to program in Borland/Microsoft C/C++. 

C-Enginern Pricesstartat$119Qty1 , $49 OEM 

• 3.6x2.3", 24 1/0, 3 UARTs, 3 timers 2 counters 
• Upto 512K SRAM, 512K EEPROM, Watchdog 
• 11 12-bit ADC , 3 mA standby, 


Battery, RTC 

• Networking, C library, 


Development kits 


--tfERN 
INC. 

216 FSt. #104, Davis CA 95616 USA 

Tel: 916·758·0180 Fax: 916·758·0181 

Internet Email: tern@netcom.com 

ttpJ/ttp.netcom.com/puMe/tern 


Circle 218 on Inquiry Card. 

Programmable H!W • Security • Tape Drives 

Develop reliable 
multi-tasking systems 
in hours, not weeks, 
with the new Micro Grn 

EasyStart Kit. Beginnners "a Hulk Hogan 

and experts alike will love our ol capabilities " 

simplified version of C. The kit includes: Byte, Oct. 95 

• Micro Gcontroller with 32 KRAM, 128Kflash EPROM , 

14 bidirectional digital 11os, and one analog input. 
• Prototyping board with switches, LEDs, beeper and low-pass filter 
• Dynamic CEasyStart~"our integrated development environment 

(editor, compiler, and source-level debugger) for Windows 
• Schematics, reference manual, power supply and cables 
It's evetything you need to start serious development. Only $279. 
Call our AutoFAX 916.753.0618 from your FAX. Request data sheet #35. 

1724 Picasso Ave. 
Davis, CA 95616 
916.757.3737 
916.753.5141 FAX 

http://www.zworld.com 

Circle 182 on Inquiry Card. 

II. _Tae~_ Solutions DIZ! 
.. .The Tape Experts 

• 9 TRACK 

• 3480 • 3490 • 3490E 

• LIBRARIES 

Qua/star Corporation 
6709 Independence Avenue 

Canoga Park, CA 91303 

FAX (8 18) 592-011 6 TEL (818) 592 -0061 
(800) 468·0680 

MARCH 1996 BYTE 201 
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CAO/CAM •DatabaseUPS • Engineering/Scientific 

Let your "TR.VE COLOR.$ $HINE 
THK.OVt;H " when you advertise your 

computer products in the 

I;''JI I 
HARDWARE/SOFTWARE SHOWCASE 

For more information call your BYTE 
sales representative (see listing, 
page 211) or fax 603-924-2683 

~ 
High-Quality 

Scientific 
Publishing 
Software. = 7f . 

~ < __::_J 

~· • - ~ rr~ • 

~~ DVlscope- a TEX WEB browser $49.00 
For demo and information: http://www.crl.comrpti/ 
Personal TEX, Inc. 800/808-7906 Fax: 415/388-8865 E-mail : pti@crl.com 

Circle 175 on Inquiry Card. 
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Call 1-800-964-6432 and ask for InfoPak I 956 
email: oem_info@autodesk.com 

Factory Data Collection 

The Tra ns Term 5 is a work station dataentry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data'entry via sealed touch 
ke ys or an optional barcode scanner or badge reader 
(Cod e39 ,UPC+). A multi-terminal network controller (up to 250 
stations) and adBASE IV compatible softwa re package are also 
available. System costs start below $300 per station . Options 
include display backlighting , barcode scanning , counter inputs, 
control output. 

COMPUTERWISE; 
302 N. Winchester• Olathe, KS 66062 

913-829-0600 • 800-255-3739 •FAX 913-829-0810 

Circle 168 on Inquiry Card. 

How to stay ahead of the 
market and the psychiatrist. 

Searching for a cost-effective way to create focused software for 
a specific market? License Autodesk~ OEM Technology. That 
way, you can relieve the sb·ess of wliting industry-compatible 
code and instead, focus on your customers and expanding your 
market. Plus, the Autodesk name canies worldwide recognition, 
a strong three-million customer base and reputation for success. 
All elements that should keep the psychfatlist far away. 

License any of the following Autodesk OEM Engines: 

© 1996 Au todesk, Inc. Autodesk, lhe Autodesk logo, AutoCAD, and ADE are 
registered trademarks, and Auto Vision and HOOPS are trademarks of 

Au todesk, Inc. in the U.S. and other count ries. 



Communications/Networking 

Let your 
"true colors shine through" 

when you advertise your 
computer products in the 

HARDWARE/SOFIWARE 
SHOWCASE 

our newest, affordable, 
4-color advertising section! 

For more information call your BYTE 
sales representative (see listing, 
page 211) or fax 603-924-2683 

Graphics 

CGM 
for MS Windows 

The Computer Graphics Metafile is the ISO/ANSI standard for 
the system independent storage of vector and raster based 
graphical information. Our Windows solutions give you easy 
access to this technology. 

MetaPrint: The CGM printer driver for MS Windows. Is 
installed and functions as a standard MS Wi ndows printer 
driver. MetaPrint gives you immediate print to CGM capability 
from any application that uses the GDI print fu nction . 

HSlview: The CGM interpreter for MS Windows. Views and 
prints CGM and WMF files and also translates CGM to/from 
WMF. HS/view was developed for Microsoft for use with 
Word, Powerpoint, etc . and is available as both an enduser 
application and a developer DLL. 

Besides CGM, EMATEK supports other ISO/ANSI standards. 
Based on the Graphical Kernel System (GKS) and Computer 
Graphics Interface (CGI) standards our GSS graphic tools 
enable you to develop portable, device independent graphic 
applications. Call for an info pack today. 

-~' EMATEKGmbH Subbelrather StraBe 17 
D-50823 Cologne, Germany 

~ ~~:IT cg ~ Phone: +49-221-512074 
A Fax: +49-221-529666 

Email: gsscgi@ematek.de 

Ci rcle 197 on Inquiry Card. 

MultiNet For The Enterprise. Powerful~ Reliable. Sleek. Fast. 
TG V's MultiNe t® is th eonl y TCP / IP so lutio n to 

deli verth epe~ormonce, reli ability, an d ease of use th at 

corporate networks demand. Multi Net is firs t to let yo u 

run Microsoft Windows for Workg roups networking ove r 

a superior TCP/ IP stock. First to let yo uselec tand pay 

for just theTCP/ IP applications you need, thereby reducing 

softwareand support costs. And MultiN et is first with 

II
It runs with 
N etWare 

sup ernet support so that IP address 

limitationsoreno lon ge ron odministrntive 

nightmare. Multi Net furthe r simplifies IP 

address configuration with DHCP and Bootp. 

TCP/IP Stack 

FTP client an dse rve r 

DHCP and Bootp 32-bit VxD NFS clie nt 

NetB IOS/TDI interface Internet Appl icat ions 

RIP &Router Discovery En hanced Mosaic V2 .1 

Supernet support Pronto Mail V2.0 

Multicast Terminal Emulation 

Et hernet, Token-Ring Teln et and Rl og in 

PPP and SLIP/CSLIP VT320an d TN3270 

Kerbe ro sauthentication 

Network Printing 

LPR 

PCNFS 

Stream(reverse Telnet) 

Network utilities 

Ping 

Traceroute 

Host lookup 

Who is 

Finger 

Get Mul ti Net up and 

running on your enterprise 

today. Ifspowerful. Reliable. 

Sleek. Fast. And designed for 
ri1e enterprise. To Orde rYo ur 

Free Evaluation : 

Call 800-TGV­3440 

or 408-457-5200 

fax : 408·45/.5105 Ema il: soles@tgv.com Web 5eivei:http://www.tgv.com TGV Europe Tel: +44 · 1·256·8141 511 The Enterprise TCP/ IP Experts 
~Developer tested only. Novell mok es no warranty wirh re sp ec1to1his produ (t. Mulml et is a 1egistered trade markof TGV Softl'/are , In c. All other trade marks ore the property of rheir respec tive owners. ©1996 TGV Software, Inc. 01 5/2 

Circle 215 on Inquiry Card. 
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UNIX• Utilities • Windows 

'. .. .. ... 


On-Line Services • Programming Languages/Tools 

• Domain name 
re9!stratlon provide d 
lh ttpd/your_nameJ 

•Unlimited update~ 
via your own FTP 
account 

• 500 MBof data 
transfer per month 
!IO.!lperMBover500MS) 

• 10 MB of dtsk space for yo ur html 
documents & 9raphics 
tl1ptrM8~1 lOMIJ) 

• full Tl to the Internet 

Circle 225 on Inquiry Card (RESELLERS: 2 26). 

ISecure Client/Server over the Internet! I 

Dunn Systems 

!iECURE 
§(JLBa!ie·· 

Secu<e SOl..l'lase 
Enc<~1>\e<I D a\a 

Use Clien t/Server tools for 
remote access solutions! 

!!!! Use the Internet as a secure virtual Wide Area Network 

II Develop powerful Internet applications using 4GL tools 

II Use SQLWindows,Visual Basic, Powerbuilder, Delphi, C++... 

II Provides automatic data-stream encryption for all SOL data 

• Uses RSA security and Netscape's secure socket references 

11!1 Includes a complete enhanced version of SQLBase v6.0 

• Transparent to users, developers and administrators 

Use the Internet to securely access 
your client/server applications 

Pricing starts at $1,595 for a 5-user version 

Call 1-800-486-DUNN ext. 402 ~ D U N N 
e-mail : securesales@ dunnsys.com 

http://www.dunnsys.com sysle m s, inc. 

Circle 230 on Inquiry Card. 

Learn C++ & Windows'.:.Based Programming... 

With the OML Learning 
Series'" you can learn 
CIC++, object 
technology and 
Windows'"-Based pro­
gramming quickly and 
conveniently in the 
privacy of your home 
or office. The OML 
Learning Series 
features: 

Visual Series'", 
QC++ Series'" 

OOA/000 Series'", 
OLE Series·· 

Simply, Quickly! 

Each series: $249* (reg. S4DO) 

Any 2 series: $399* (reg. s1so) 
Any 3 series: $549* (reg. s1oso) 
All 4 series: $649* (reg. S13DO) 

LAN vers ion: Call 
• limited nme Offer 

800-6789-0ML 

OBJECT 
MANAG EMENT 
LABORATOR Y 
TEL: 805-373-8111 
FAX: 805-373-811 6 

Circle 200 on Inquiry Card. 
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What's your operating system
done tor you lately? 

More powerful and flexiblethanNT andOS/2, Linux istheOS of choice 
in nearlyhalf the Internet ProviderSites set up in 1995. WGS LinuxPro 

• 	 isamore professional, stableand complete versionof Linux, including 
programminglanguages, tools,new software andgames. It transforms 
any PC intoapowerful workstation or networkserver. Alsoagreat way 
to learn Unixsystems concepts and programming! 
Try ii risk-tree tor 30 days! Only $69 
(That's 30% off the regular price!) 
Visa/MC/AmEx accepted 

Order today bycalllng: 800-234-7813 
0190WorkGroup Solutions, Inc. • P.O. Box 460190 •Aurora, CO 80046­

Tel: 303-699-7470 •Fax: 303-699-2793 •E-Mail:info@wgs.com• http://www.wgs.com • 

II 

Circle 219 on Inquiry Card. 

With Redirector for cc:Mail from C2C Systems 
you can leave for an hour or a month and have 
your mail handled automatically. Let's people 
know you are away and when you'll be back! 
• Quick Installation 
• Easy Operation 
• Free Evaluations.. call today! 
US (800) 449-0506 or (206) Hlt5-78HH lntcn1111inn:1I +44 t734 5 11 211 
http://www.sc;1nct.r.:ur11/\'C ll dnrs/c2cus: t 

Circle 220 on Inquiry Card. 

http://wwW.intmnsoetbc.ca 

s t • 
• KCOM2 for Windows-t 
Jap:mesc I English Word Proccssin 
Software fo r Windows95. 
0 You don't need Japanese version 

Windows or DOS! 
0 KCOM2 for Windows is an easy to use 

fapanesc and English Word Processing 
Sofl warc with Communication feature for 
your regular MS-Windows V3. I or above. 

0 	Wi1h OLE server fea ture, you can insert 
Japanese on English app lications. 

0 	Offers two types of Japanese ou tli ne 
fon ts, built-in Japanese Front End 
Processor nnd much more. 

KUREO Technology Ltd. #303-JC~lOGHmme w,,,, n''""'"' ·n.c. 
lnTransNet Services Ltd. ~~~~C:)~;~~~~ TEL (604)433-7715 

Circle 198 on Inquiry Card (RESELLERS: 199). 

Tape Storage Solution for Windows 95 
• Turns a SCS!tapedrive into a Logical "disk". 
• Works with Windows 95- Long file names. 
• CODEBLLJE'M Disaster recovery for W indows 95. 
• TDWIN GUI forWindows 95. 
• Backup & Secondary storage. 
• Random Access Tape fi les 
• Read/write files directly to tape . 
• Supports SCSI DAT, BMM, QIC 

• Crash Guard protects your data 

Supports4MMDAT/DDS-28MM,QICSCSl1apedrives 
AOPl· Hewlett·PackardJetStore/SureStore ·ColoradoPower-TapeJUAT­
Conner ·Contemporary Cybernetics - Exebyte - Legacy- Mounuun - PCM ­
Sony· Tandberg · Tecmar-WangDAT- WANGTEK·others. 

Im.I T~f!l$IS® ...... I <JP - . 
SureSlore Tape 
Referenced 
Solution 

:.::~::'.· 
11111.lliil Voice 7 15-235 -3388 • 7 15-235-38 18 Fax 

Circle 195 on Inquiry Card. 
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Back up! 


Before a ll your hard work goes down 

the drain. 


W hy risk losing a single bit of 
your valuable data when it's 
so easy to BACK UP with a 
backpack 800TD printer port 
tape drive? The backpack 
QIC-80 800TD stores up to 
BOOMB of data on a sing le 
Travan TR-1 tape and uses 
a ll Q IC-80 tapes too . 

No slots? No problem . 
There are no cards to insta ll. 
You don't even have to open 

Mic:ra5alutian5 

ICall Toll Free - 800.295.12141 

your computer. Plug the 
backpack 800TD into your 
computer's printer port; plug 
your pri nter into the port pro­
vided on the back of the 
tape drive (W indows™ and 
DOS backup software is 
included free). 

Join the backpack drive family 
today . . . Easy plug and play 
tape back up, CD-ROM, hard 
d isk and diskette drives. 

TR:A..VAN. 
TECHNOLOGY 

T10'10n is a 11adema1k of 3M 

132 W. Lincoln Hwy. DeKalb, Illinois 60115 • Telephone 815.756.3411 • FAX 815.756.2928 

Circle 135 on Inqui ry Card ( RESELLERS: 1 36). 



THE BUYER'S MART 

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 '/,." 

ads can include headline (23 characters maximum), 

descriptive text (300 characters is the maximum 

recommended) plus company name, address , 


ACCESSORIES 

SVGA Splitters 
Connect 2, 4, or more monitors to your computer 
Bright and cri sp presentation si multaneously 
on all monitors • Guaranteed 

• Works with all VGA, SVGA, and RGB monitors 
• Supports 1280 x 1024 - MADE IN USA 
• Special VGA extension cables to 250 It 

HALL RESEARCH 
Santa Ana, CA (714) 641-6607 800•959•6439 

Inquiry 451. 

BAR CODE 

Bar Code Readers 
For PC, XT, AT, PS/2, Macintosh 

and Serial Terminals 
* Attaches as 2nd Keyboard, no sottware changes 

* Reads 2of5, 128, UPC/EAN, 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- 5329 

Worthington Data Solutions 
3004 Mission St reel • 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 

telephone and fax number. 2"x2't." ad has more space RATES (Jan. 1996) 
for descriptive text (850 characters is the maximum 3·5 6·11 12 

Issues Issues Issuesrecommended). 
1 ad $790 $760 $665DEADLINE: Ad copy is due approximately 2 months 

prior to issue date. For example : November issue 2"x1 W' 2 ads/issue - 635 
closes on September 8. Send your copy and payment 3 ads/issue - 600 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 1ad $1 ,580 $1,515 $1 ,330 
Mill Lane, Peterborough, NH 03458 . For more 2"x2•r· 2 ads/issue - 1,265 
information please call Vivian Bernier in BYTE sales at 3 ads/issue - 1,200 
603-924-2521 or FAX 603-924-2683. 

BAR CODE 

Labeling Software 
For DOS and Wi ndows with dot-matri x, LaserJet or 
DeskJet. Easy WYSIWYG design . Any formaVsize. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMart , Sears, MIL·STD, Penneys, WalMart. File Input. 
l abelRIGHT fo r 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 

150-600 tt . Relay units extend range to 4000 It. 

1-1 6 terminals per base station. Keyboard, wand, 

CC O o r lase r scanne r input. 16 Selecta bl e 

frequencies. Small size and low weight - 12 oz. 

with batteries. Base Station - $795. 

Terminal -$1095. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 

Windows Bar Code Fonts 
Add bar codes to a ny font based Windows 
pro gra m. Fonts d esig n ed for dot m at ri x, 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows prog ram . TrueType fonts , bitm aps 
and metafil e support included. Only $199. 

Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 

Portable Bar Code Reader 
> Use as a PORTABLE, WEDGE, or SERIAL 

> 9V Battery Operation with 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 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685·6232 

.... • .. •COLOR - Add S100 .. • .. " • 

BAR CODE 

BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 

> Emulates Keyboard: Works With Any Sottware 

> Data Appears as Keyboard Input 

> Uses Enhanced Decoding Algorithms 

> Accepts Wand, SloVBadge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 

> Reads All Popular Bar Codes (16 types) 

> Reads HIGH, MEDIUM, & LOW density codes 

> Auto-Discriminates Between Bar Code Types 

> Easily Programmed with a Bar Code Menu 

> Over 140 User Configurable Options 

> Daisy Chain Up to 96 Readers 

> Supports NOVELL Networks 

> Supports US & INTERNATIONAL Keyboards 

> Direct From Manufacturer 

> 30-day $$ Back Guarantee, 1 Year Warranty 

> Complete Unit with LASER Scanner - $645 

> Complete Unit with WAND Scanner - $299 

AME RICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

Inquiry 452. 

Bar Code Pr inting Software 
LabelWorks for 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 

> Ch oose 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•'• 

AMERICA N M ICROSYSTEMS 
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 cl ipboard , bitmap file, or printer. Bar Code 
Library supports most applications with a built-in 
programming language that can call a DLL. $329. 
32 Bit version $649. 

StrandWare, Inc. 
715-833-2331 Fax: 715-833-1995 

800-552-2331 (in US) 
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BAR CODE 

BAR CODE PRINTERS 
Only $1,495.00 (reseller pricing available) 
Impeccable print quality, rugged performance! 

FREE Windows'" Bar Code Printer Driver with every printer 
purchase! Print bar codes from MS Wordr~ Write, Word Pad, 
Access• , Visual Basic™, Lotus9 Approach• , Paradot", dBASP', etc. 

THARO SYSTEMS INC. 
P.O. Box798, Brunswick, OH 442'12-0798 

http://WWW.tharo.com/lharo/ Internet e-mail: tharo@thara.com 
216-273-4408 Fax : 216-225-0099 

Inquiry 453. 

BOOKS 

12,000 COMPUTER TITLES 
Easy searching & ordering in our on line stores. 
Computer books from 450 publishers. Web URL 
http://www.compubooks.com/, CompuServe, GO CBK. 
Excellent customer se rvice. Worldwide shipping by 
UPS or USMail. 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-u se schematic entry, PCB design, and 
simulation so ftwa re, sta rting at $149 each. 
Complete PCB package with schemati cs, 
autorouter, and layout for 2-layer circuit boards, 
$399. Enhanced version with autoplacement, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 

Mental Automation, Inc. 
5415 136th Place, SE-Bellevue WA 98006 

(206) 641·2141 FAX (206) 649·0767 BBS (206) 641·2846 

Inquiry 454. 

CAD/CAM 

CONTOURING MOTION CONTROL 
F~~d~x! r~~~~~w~r~RT! $249 

NEW VERSION 3 VISA/MC 
• Controls up to six step motors simultaneously. 
• Linear and Circular Interpolation. 
• New features to accommodate machine control. 
• Easy-to-use DOS device driver. Super Manual. 
• CAD·CAM interface avai lable. 

Corporation , 1422 Arnold Ave.Ability Systems Roslyn, PA 1900112151557.4338 
FAX: (215) 657-7815 

Inquiry 455. 

CD-ROM 

INF0M.AG1c CD-ROMS 
WORLD WIDE WEB on CD-ROM ....................... .$30 
See the Web without being on·line! Most popular sites included! 
INTERNET Tools CD·ROM . . . . . . . . . . . . . . ............$30 
Networking tools & utilities for DOS & UNIX 
USENET 2CD Set . . .. . . . . . . . . .. .. . . . . . . . . . . . . . . . . . .. $25 
comp.sources & alt . sources groups arch ived + lots of FAQ's 
GICA Windows 4 CD Set . . . . . . . . . . . . . . . . . . . . . . . . ..$30 
Hundreds of Windows programs &games ready to plug & play! 
LINUX TOOLBOX .. .. .. .. .. .. . .. .. .. .. . . .. .. ...$45 
Includes 5 CO Set, Install Manual, Internet Guide & morel 
LINUX Developers Resource 5 CD Set . . . . . . . . . . . . . . . . . .$25 
Complete OS, sourcecode, on·line docs, Slackware & Red Hat! 
MOO·TIFF CD-ROM (for LINUX) .. . . . . . . . . . . . . . . . . . . . . .$99 
Complete development system, 100% OSF/Motif compatible 
OS/2 HOBBES 4CD Set . . . .. .. .. .. .. .. .. .. .. . .$35 
Ut ilities, demos, games. shareware and more all for OS/2!
TCUTKCD-ROM .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. .$35 
Tool Command/Scri pting Language · general purpose library 
Mother of PEAL 2 CD Set. . . . . . . . . . . . . . . . . . . . . . . . . . . . .$35 
Utility language for UNIX, Windows, NT, OS/2, DOS, MAC & more! 
GAMES for OAZE 2CD Sel . . . . .. .. .. .. .. .. .. . .. ...$30 
Hundreds of games, demos & sou rce co de, X2FTP Arch ive 
BSDISC 2CD Set (NetBSD& FreeBSD) . .$35 
Complete Un ix-like OS & install scripts fo r both 
STANDAROS 2CD Sel .. .$30 
RFCs, IENs. CCITI/lTU Bluebook, Windows Sockets 
SOURCE CODE CD-ROM .. .. .. .. . .. .. .. .. . . .. . .... .$30 
4.4 BSD-Lite 2. XllR6, MACH, Andrew Windowing, more ! 

Phone Orders: 1-800-800-6613 We accept 

Fax Orders: +1-520-526-9573 MC, VISA & AMEX 

lnt'I Phone: '1 -520-526·9565 

Web Orders: www.inlomagic.com E-mail : orders@infomagic.com 


11950 N. H 89 Fla staff AZ 86004 

Inquiry 456. 

CD-ROM 
We Buy, Sell & Trade 

CD-ROMS & MEMORY CHIPS 

Resellers Wanted 


Call or write for a free product update 


Consolidated CDROM Inc 
102 Greenwood Ave, Wyncote PA 19095 USA 
+1-215-572-9831 I+1-215-572-9832 fax 

1 -800-8-CDROMS 

Inquiry 457. 

CD ROM TOWERS & 

JUKEBOX SERVERS FOR 


ALL OPERATING SYSTEMS! 

No Device Drivers/ MSCDEX needed, 

Complete Kit Networks CD Rom s, 
unlimited user license, DISCPORT. 

"JES, NONE BEnER AT ANY PRICE" 
Call NOW: 1 (800) 482-1866 305-597-3980 

http://www.jescdrom.com 

Inquiry 458. 

WALNUT CREEK CDROM 
FreeBSO. 2.1Rock solid Berkeley Unix lor PC w/src. 

2disc set, easy install. 6 mo updates.. . .................$39.95 
Slackware Linux. 2disc ' OFFICIAL• Slackware 3.0. 

Internet's favorite. Quarterly updates ..............................$39.95 
Clea MS Windows. 4000+ Windows programs, games, 

drivers, fonts. shells, src. Indexes in German/Spanish/ 
Italian/French/English/Japanese. Quar. updates .... ........ $29.95 

Hobbes OS/2 . 1000 MB Free/Shareware drivers, app's, 
etc. OS/2 Mag's product of the year! 6mo updates .....$29.95 

Simtel MSOOS. 2 discs, premier Internet technical, 
programming Free/Shareware .. ...... ... . ... ........... ... $29.95 


Black Hawk. - New Win. 95 shareware co lleclion ........$29.95 

Internet Info. 17,000 doc's. FAOs, FRCs, & IENs ...............$39.95 

Music Workshop . 2 Music prog., midi, demos, etc ..........$39.95 

Project Gutenberg . 350+ Copyright free books ........ .......$39.95 

Scientlllc Library. Technical shareware. DOS/Win ........ .....$39.95 

POV-Ray. Ray-tracing images, src, documentation .... .. ... .. $39.95 


60+ titles about Wind ows 95 & NT, games, Tel , perl, QRZ! 
Ham Radio, Music, Fonts. Royalty-free images 

Call for your FREE catalog today! 
All our products are unconditionally ouaranteedl 

1-800-786-9907 
4041 Pike Lane . Ste 0·214, Concord, CA 94520 

+1·510·674·0783 Visa/MC/AMEx , Fax:+1·510-674·0821 
orders@cdrom.com http://Www.cdrom .com/ 

Inquiry 459. 

COMMUNICATIONS 

Frame Relay, X.25, BSC, HDLC, SDLC, PPP 
Rock solid, compll anl , Inexpensive and robust PC APls and 
rouler Implementations. On board protocol support reduces 
PC overhead. 

• For MS·DOS, Windows, Win NT, Unix, OS/2, Netware and others. 
• Routers interconnect any PC systems or LANs. 
• Cards for 56kbps to T1 /E1. 
• Superior test and diagnostics including SNMP. 

Sangoma Technologies Inc. 
(800)-3B8-2475 • (905)-474-1990 • Fax: (905)-474-9223 
E-Mail: dm @sangoma.com • Web: www.sangoma.com 

COMPUTER GRAPHICS 

Work from Home 
We need help creating our "Virtual World 
Project". Use your 486PC or PentiumPC to 
create 30 models for our CD-ROM . 
Average $20 to $30 per hour with a signed 
contract. Software is required and training 
is available. Call: 

3rd DimensionTechnologies,lnc. 1-800-455·3558 

Inquiry 460. 

COMPUTER MEMORY 

WE'LL PAY YOU FOR YOUR OLD MEMORY 
Simms. Dips . Laser Pri nte r. t Megx9. 4 Megx9. DRam Chips 


- ANY MEMORY ­
AU Memory Has Value! Don"! let yom old memory collec1 clusi 


Call or fax what you have available 

1-800-718-7755 
THE MEMORY LIQUIDATORS 

"The company /hat buys memory back' 

531 Main St. , Ste. 1174. El Segundo. CA 90245-3060 

Ph. 310-676-3074 Fax 310-676-3076 


DAT A RECOVERY 

We Can Save It! 
All Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon. 

DRIVESAVERS 
Restoring data since 1985 
1-800-440-1904 

415-883-4232 

Inquiry 461 . 

The Leader in Data Recovery 
• 	 Expertise in virtually every operating system 

& media storage device. 
• 	 24-Hour support & emergency services available. 
• Call for a FREE consultation I 

ONTRACK DATA RECOVERY 
MN: 1-800-872-2599 • CA: 1-800-752-7557 
DC:1·800·650·241 O•Europe:+44 (0)181 974 5522 

Inquiry 462. 

DAT A/DISK CONVERSION 

WE WROTE THE BOOK! 
Deal direct with the company who developed 
the sys t em s th a t most others use .. 
S H A F F S T A L L ! Tape/ Di skette 
Transfe r/Conve rsion/Duplication. PC/Mini/ 
Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 

1 ·800·357 ·6250 317·842·2077 
Shaffstall Corporation (Fax) 317-842-8294 

Inquiry 463. 

DATABASE 

DbCAD dev 1.3 DLLs 
Create , se lect, edit , import (DXF, DWG), all the 
AutoCAD 20 vector entities, in a graphics database 
(DBF). Display raster images (RLC, RLE, BMP) on 
which you can ove rlay vector drawings (DWG, WMF, 
graphic DBF) . Manag e a graphic window (pan , 
zoom, overview, pick). Print by using Windows 
driver and fonts. 

Channel inc. U.S.A. 
+617-863-0068 http://www.mynel.it/abaco 

Inquiry 464. 

EDUCATION 
8.5. & M.S. In COMPUTER SCIENCE 

The American Institute For Computer Sciences offers an in ­
depth home study program to earn your Bachelor of Science 
at home. B .S. subjects covered are: MS/DOS, BASIC, 
PASCAL, C, C++. Data File Processing, Data Structures & 
Operating Systems. M.S. program inc ludes subjects in 
Software Engineering and Artif icial Intelligence. Ada and 
Using Windows courses also available. Accredited Member: 
World Association of Universities and Colleges. 

AMERICAN INST. far COMPUTER SCIENCES 
2101-BY Magnolia Ave. , Suite 200, Birmingham, AL 35205 

1-800·767·2427 1-205-323·6191 
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THE BUYER'S MART 

EMBEDDED CONTROLLERS 

V MAKE A DATALOGGER FAST! 
TDS2020 - the ideal low-power micro-contro ller 
for building a datalogger. From on ly $199 (1 OOs) 

./ Fast development with high-level Forth- no emulating ' 

./ Application software library provided - easily tai lored! 

./ Save to b/b RAM, PCM CIA cards or mini hard drive ! 

./Take 10/12 bit analog signals. digital or ASC II data! 
Call today for details: (716) 425-3753: -3835 (fax) 
SAELIG CO. 1193 Moseley Ad. Victor, NY 14564 

Inqu iry 465. 

FOREIGN LANGUAGES 
Foreign Language Software Leader 

Largest selection of Translation, dictionary, language 

learning, fonts, word processing, OCR etc. from any 


company' Best prices, Satisfaction guar.mteed! 

Free 52-page Catalog. 


http://www.lainct.com/CLll. 

Character Language Resources 
800-900-8803 FAX 310-996-2303 

2130 Sawtelle Blvd. Ste . 304A, Los Angeles, CA 90025 

Inquiry 466. 

FORMS DESIGN & PRINTING 

FORMS OVERLAY MACROS.. .lrom US $99.00 
Forms Electric is the forms overlay solution 
for LaserJet & compatible printers . Use your 
preferred Windows app lications to create 
PCL forms overlay macros for print merging, 
on-screen preview and faxing . Xerox and 
developer solutions available. 

http:www.visual.co.uk/ 
Visual Software 
Fax: +441306 742 425 geddes@visual.co.uk 

Inquiry 467. 

HARDWARE 

Coin Op PC systems 
for any computer system inc. PC's and Mac. Suitable 
for Cyber caf0s, Hotels etc. From components to fu ll 
systems with dial up Internet access. Sturdy and Theft 
proof. Any currency. Can operate unattended. Internet 
literate companies required as agents. 
Cyber care operating systems and equipment. 
Internet + Virtual reality systems. 

MAAS-NEOTEK Ltd. 
www.netropolls.co.uk Email info@maasneotek.com 
Tel. 44 (0) 1224 595666 fax 595333 

Inquiry 468. 

Pre-Owned Electronics, Inc™ 
THE Independent Provider, serving the Dealer, 


Professional, Corporate, Government, and 

Educational Buyer since 1985. 


APPLE II® & MACINTOSH® 
SYSTEMS• PARTS• EXCHANGE REPAIRS 

Call for" Catalog .. 800-274-5343 
Office: 617-275-4600 •FAX: 617-275-4848 
205 BURLINGTON ROAD• BEDFORD, MA 01730 

Inquiry 469. 

HEWLETT-PACKARD 
Buy - Se// - Trade 

LaserJet ColorPro 
DeskJet Draft Pro 
RuggedWriter DraftMaster 
Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also available. 

Ted Dasher & Associates 


Your Hewlett Packard Remarketing Specialist 

Phone: (205) 591-4747 Fax: (205) 591-1108 


(800) 638-4833 E-mail : sales@dasher.com 

Inquiry 470. 
208 BYTE M ARCH 1996 

HELP WANTED 

'()? EXTRA INCOME '96 '()? 
Earn $200-$500 weekly mailing travel 
brochures. For more information send 
a self-addressed stamped envelope 
to: 

C.C.L. Travel 
P.O. Box 612290, Miami, FL 33261 

Inquiry 471. 

LANS 

Little Big LAN 
The most flexible network 

Peer lo Peer LAN lo 250 nodes 
$75 total software cost, no! per node! 
Link via serial, parallel, or Modems 
Also via Ethernel or Arcnet, 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 472. 

MEMORY 

MEMORY 
BAITERIES & FAX/MODEMS 

for over 3,500 brands and models of PCs, MACs, Laser 
Printers. Also sell batteries for Camcorders & Cellular 
Pt1ones. More choices than anybody else on earth . 
Di scover Visa Ma stercard Amex Corporate PO 's 

CONTROL Memory Factory 
(800) 952-7867 Fax: (408) 437-1278 

Inquiry 473. 

NETWARE 

Visa - Mastercard 

800·373·2485 VANDY MICRO CORP 
Fax: 714-768-1063 Tel : 714-768-1595 

Inquiry 474. 

PROGRAMMERS TOOLS 

The Fastest xBASE Engine... 
for C, C++, Visual Basic and Delphi programmers. 
Gel multi-use r compatibi lity 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 wri ter! 

FREE 30 day trial 

Call Sequiter Software Inc. for detailsl 


Phone 403 437 2410 FAX 403 436 2999 


Inquiry 475. 

SECURITY 

EVERLOCK Safe-D EVERKEY 
CPU-Lock • CD-ROM Lock • Serialization • 

Registration • Date & Execution Limits • 


Window 95 • 3. 1t • DOS 


Az-Tech Software, Inc. 
Leaders in Soft111are Sec,.rity 

Call Today For Mo1·e Information! 
Phone, (816) 776-2700 m:, (816) 776-8398 

Inquiry 476. 

SECURITY 

THE ULTIMATE SOFTWARE SECURITY 
e STOPCOPY family- UNCOPIABLE copy protection 
• STOPVIEW software encryption 
• NETUMIT network license metering 
•DOS, Windows, Macintosh, OS/2, support 
•No source code changes required - for ANY of our 


products in ANY environment 

• Our products destroy ALL of our competition 
•Call for FREE demo disk, or to discuss our products' 

MANY options 

BBi Computer Systems, Inc. 
14105 Heritage Lane, Silver Spring, MD 20906 

800/TAY·A8BI • 800/879·2224 • 301/871-1094 • FAX:301/460·7545 

Inquiry 477. 

CRYPK(Y rnnWAR( ll((NSING SYSHM 
"Sollwaie Copy Proleclion wilh NO Ha1dwaie Key and NO Disk Key' 

CrypKey is so llware copy proleclion that is 
• completely secure from any disk copy program 
• completely compatiblewlih MSDOS, MS WINDOWS, 

WIN 95, WIN NT 
• completely compa tiblewith CD-ROM. BBS, or Internet 

distribution! 
• customer friendly - no disk key, no hardware key, less 

support ca lls 
CrypKey can increase your software sa les by allowing you to 
sell your program 

• by increments - sell add-on software options or levels to 
your customers 

• by number of runs - e.g. sell 100 calculations for $100.00 
• by lime period - e.g. leaseor demo your program 

for 60 days 
CrypKey uses anumeric key that can be transmitted by phone, 
fax, or email. Sell your customers more options, more copies, 
more time or more runs instantly, just by making a telephone 
call (great for overseas customers or distributors). CrypKey is 
produced by Kenonic Controls Lid. - engineering and 
software since 1972. 

Kenonic Controls Limited 
7175-12fh Street South East 

Calgary, Alberla, Canada T2H 2S6 
(403) 258-6200 •lax: (403) 258-6201 

INTERNIT: crypkey@kenonlc.com 

Inquiry 478. 

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·BOX™Locks in Your Profits! 
The Marx CRYPTO-BOX is the result of 1 O years 
experience in effective software protection . 
•microprocessor controls ID codes, memory, dynamic 

algorithm and hi gh speed data encryption 
• remote access to passwords and counters 
• license metering in networks: single key per LAN 

MARX International, Inc. 
20 Executive Park West. Suite 2027. Atlanta, GA 30329 

404·321·3020 1-800-MARX- INT tax: 404-321-0760 
Visit our Home Page : hllp: //www.marx .com 

Inquiry 479. 

KEY LOK II™ SECURITY 
Software Piracy Prevention - Survival 13 years proves 

effectiveness of powerful multilayered securi ty. Algorithmic 
response. programmable memory, counters, lease control, 

remote update. Low pricing ($13.95/1000, $15.50/50, 
$16.00/5, $19.95/2). No startup costs. No ID on devices. 

Also, ACCESS CONTROL systems and disk drive/system LOCKS 

MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton . CO 80122 

1-800-4KEY-LOK (303) 770-1 917 FAX: (303) 770-1 863 

Inquiry 480. 
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SOFTWARE ANALYSIS TOOLS 

Windows Hierarchical Diagrammer 
Analyze , des ign & comm unica te your prog rams, 
business processes, & databases using 8-liner, an 
intuitive, interactive bracket outliner. Diagrams can range 
from formal specifications to informal "to do" lists. Check 
out our web si te for a Free Demo. 
• Powertul editing & tormatt ing • OLE 2.0 server 
• Ideal for Warnier/Orr diagrams • for Windows 95. NT. & 3.1 

S149 (60 day money back guaranlee) Varatek Software, Inc. 
http://world.std.com/-varatek (508) 685-7003 

Inquiry 481 . 

SOFTWARE PACKAGING 

FREE SOFTWARE 
PACKAGING CATALOG 

Everything you will need to Package, Distribute. and Ship Your 
Software!! From manuals and binders to mailers and shippers 

LABELS LABELS LABELS 
For your diskettes, plain or custom printed 
dot matrix or laser printer . . . free samples 


•••FREE CATALOG••• 

Hice & Associates 


8586 Montice llo Dr., West Chester. OH 45069 

Phone/Fax: 513-779-7977 

Inquiry 482. 

SOFTWARE/BUSINESS 

DATA ENTRY SOFTWARE 
Full featured, heads-down data entry 

with two-pass verification, edit language, 
operator stats, batch control , on-l ine help, 
output record reformat, free tech support. 

For the PC, PC LAN, S/36, AS/400. 
FREE 30 day trial 

Computer Keyes Tel: 206-776-6443 
21929 Makah Rd. , Fax: 206-776-7210 
Woodway. WA 98020 USA: 800-356-0203 

SOFTWARE/ENGINEERING 

Analog/Digital Simulation!! 
• Windows, NT, DOS •Model Libraries, RF, Power 
• Power Mac, Macintosh • More Than 5000 parts 
• lsSPICE4 Real Time SPICE • Waveform Analysis 
• Mixed Mode Slmulatlon • Full SPICE programs 
• Schematic Entry starting at $95. Complete 
• New AHDL Modeling Kit!! systems, $595-$2595 

P.o. Box 110 san Pedro. cA 90133-0110 i'nfUSOlf 
(3 10)833-0710, FAX (310)833-9658 fj 

Call for your Free Demo and information kit. 

Inquiry 483. 

SOFTWARE/GRAPHICS 

The Ultimate Imaging Toolkit 
AccuSoft Image Format Library 5.0 
Programmers: Add support for 36 raster 

file formats instantly! 
TIFF, JPEG, PCX, TARGA. DIS, DCX. GIF, BMP, 

WMF, PICT, WPG, EPS, PNG. Group 3, Group 4 


New Formats : Photo CD. PhotoShop, ASCII , 

KoFax. ALE, LaserData, GALS, ATT, CLP , XWD, 


IMG, IFF. SUN, XBM, ICO, IOCA, CX2, XPM, 

CUT, Brooktrout. MAC. MSP. 


Guaranteed to read all raster images in existence 
in the listed formats ' 

:~ I mport, export, scanning, conversion, compression 
* Printing, display, image processing 
•:<Support all languages 
* Fax formats and multi-page images 
,,Rotate. zoom, scale, color reduction 
*Thumbnails, sharpen , special-effects 
*Multi-Platform Support : 

Win 3.x,Win95\ NT. DOS. DOS 32, VBX, OGX, OS/2. FoxPro, 
Sun OS, Solaris, HP-UX, AIX, SGI, SCO, Mac, PowerMac 

~'Pro Gold versions for Windows as a DLL, VBX. OGX 
Win 951NT. OS/2. UNIX and Macintosh platforms. 

AccuSoft Corp. Call 800-525-3577 
Two Westbor ou gh Business Park Weslborough, MA 01581 
TEL (508) 898-2770 FAX (508) 898-9662 

Compuserve : GO ACCUSOFT http://www.accusoft.com 

Inquiry 484. 

SOFTWARE/ENGINEERING 

SAUNA: 30 THERMAL ANALYSIS 
• Models: PCBs, stacked plates, heatsinks, multiboard 
enclosures. • All heat transfer modes: convect ion , 
radiation , conduction • Interactive menu-d riven 
• Thermal parameters library • Fast "What if ": 
dimension, mat'I, finish, analyses • Easy to learn & use 
• 	 IBM PC & Macintosh II 


Call or FAX for free evaluation program 


Tatum Labs, Inc. 
1287 N. Silo Ridge Drive, Ann Arbor. Ml 48108 

313-663-8810 FAX 313-663-3640 

Inquiry 485. 

SOFTWARE/GRAPHICS 

v e w n g 
'View' enable your applicalion with the most extensive 
viewing libraries - Viewing & Conversion Enabling 
Technology. Add viewing capabilities for over 150 file 
formats wi thin your Windows application in a matter of 
hours. The same technology used in AutoVue® and 
other leading viewing and document management 
software. 

Cimmetry Systems Inc. 
(BOO) 361-1904 Tel: 514-735-3219 Fax: 514-735-6440 

Inquiry 486. 

CJC++ NEW RELEASE CIC++ 
TG-CAD Professional v.6.0 

For Win 95, Win 32. Win NT. Win 3. 1 A 20 & 30 
library of CAD routines (16 & 32 bit versions) for ·c 
programming. Draw, Fill , Shade. Dimension, OXF, 
Fonts, Co lor & more inc luded . Free Demo & 
Technica l Paper available. 

DS I 
P.O. Box 9411 52. Plano. Te xas USA 75094 
Fax 1·214·423-7288 Pho 1-800·635·7760 
BBS: 1·214-881-9322 

DISK SO FTWARE ING. 

Inquiry 487. 

1EAD1001S 
17Je rn111/m•be11si11e i111agi11g del'elop111e11 f toolkit f or 
BITONAL, GRAYSCALE & COLOR! 
Hasy to Un•! lmcgr:tt ini:: LEADTOO l..S is quick & etsy b r 

singlc·fu1u.:tion implcml·n1a1ion. One ca ll lnads/savcs 
supportnl form:t ts. 

Sm1t!s you t i111e.' \Vith 1. EADTOOJ.S. )' OU get exam ple 
source.: code! 

Perfor111r111 ct'.' :)O+ im;i gc p rocess ing fc:ttures al l 
opti mi zed for speed. 

Ultim(lft! (.'(111frol.' Our l'Xperic1H.:l' in the sc>ftw: u-e too lkit 
business hdpcd LIS nenc 200+ l1igh len:I fum:tions to 
cut dcvclopnll·nt timc. 

Co111prel.ie11si11e Sri/111ioi1.' Suppons 40+ file fo rmat s 
induding JP EG . 

Different Cod i11g Styll's.1 Gu 1hc adv:mt:1ge of using 
J.EAD' s rcgistcrcd cla ss, i\ IFC. OLE Cu stom Control 
(OCX) & pure C/C++ code. 

FREE imaging application built wilfl LEADTOOLS 5. 

Download free imaging application built with 


LEAOTOOLS 5 II/tp://www. leadtoo/s.com/ or call 


1·800-637-1835
1lllr LEAD 

T ,T!~'!':'~f'?~,'~~ 
704·331·5531 (Fax) 704·371-8161 CIS: 'GO LEAOTEGH" hllplf1w.w.leadlools.com/ 

Inquiry 488. 

SOFTWARE/SCIENTIFIC 

VTEX Scientific Desktop Publishing 
• Scalable fonts • font effects • Typclace customization 
• Equations • Tables • Graph ics • Foreign languages 
• Multi-lingual spell & hyphenation • IDE • On-l ine help 
• Dos, Dos-32 and Windows versions· from $199 

X of Tomorrow•'-Notices of AMS, March 1991 

Call now for a FREE DEMO DISK 


IVlic r oPress,. I nc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 

See us on Web: http:l/www.micropress-inc.com/ 

Inquiry 489. 

SOFTWARENOICE/FAX 

Computer Telephony 'C' Libraries 
Multi-Voice V4.0 and Multi-Fax V2.0 Toolkits give you the 
most powertul solution to integrate telephony to your 'C' 
applications.Unique design based on multi-tasking; DOS 
Extender; Supports most major voice and fax boards; 
Commented source code; Royalty free; Best value. 
Also avai lable: Windows based applicalion generator. 

ITI SOFTWARE 
Tel: 514-835-3124 Fax: 514-835-4772 BBS: 514-835-5945 

Fax-On-Demand: 514-835-2216, E-mail: ggagnon @cam.org 


Check our home page: http ://www.cam .org /~ ggagnon 


WINDOWS 

*FREE INTERN ET 

217·322·111 1 

Full Access 28.8K 8/N/1 All Nodes 


Service is FREE *You Pay L.D. Charge 


Voice Help 1·217·322·1 212 
Inquiry 490. 

THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 

Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Internet Access 
and more and all FREE. Call from home or office 
up to 14.4K and download for FREE. (n/8/1) 

217-792-3663 
Customer Service 415·281-4429 

Inquiry 491 . 

MARKET TO EUROPE! 
The BYTE EURODECK offers you a unique 
opportunity to sell your computer products to 

BYTE's 50,000 European Subscribers! 
Call 

Joseph Mabe 
for more info! 

(603) 924-2533 
Inquiry 492. 

YOUR AD HERE 

ADD IMPACT 
WITH 

COLOR 
IN THE 

BUYER'S MART!! 

Attract the attention of your 

customers with the addition of 
color to your ad. 

Call 
Vivian Bernier today 


at 603·924-2521 

for rates and details 

to start or upgrade 


your advertising today! 


OR FAX 603-924-2683 

Inquiry 493. 
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ADVERnSERCONTACTINFORMAnON 

To order products or request FREE information, call advertisers directly or send in the 
Direct Link Card by mail or fax! Let them know you saw it in BYTE! 

Inquiry No. Page No. 
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90·91 ALADDIN SOFTWARE SECURITY INC 72 

145 ALLMICRO 191 

126 ALTEX ELECTRONICS 168 

167 AMERICAN ADVANTECH 196 

166 AMERICAN ADVANTECH 199 

76 AMERICAN POWER CONVERS ION 32-33 

AMERICAN POWER CONVERSION 32A-B 
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Inquiry No. Page No. 
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216-217 LINTEL SECUR ITY 201 

+39-2-6698-7036 

714-448-7750 

800-353-8200 

514-337-6893 

800-424-3081 

800-424-3081 

800-229-4640 

510-471-6442 

800-282 -4835 

800-339-HWAY 

416-496-2200 

800-IBM-3333 
ext FA110 

800-IBM-3333 
ext JA005 

800-872-71 09 

800-743-4343 

209-651-1203 

800-300-8288 

800-538-3373 

800-538-3373 

216-439-4091 

800-458-0386 

+49-89-46005-0 

800-831-4242 

800-538-5000 

303-444 -7737 

714-435-2600 

619-622-1400 

604-433-7715 

800-433-3726 

800-548-4778 

416-535-3555 

408-983 -1127 

+32 2 425 3722·· 

Inquiry No. 

205 	 LUNAR ENERGY CO 

M 
609 	 MAG INNOVISION 

MCGRAW HILL NRI 

231 MEC COMPUTER EXPRESS 

160-161 MEDIAPHONICS 

144 MICRO 2000 

135-136 MICRO SOLUTIONS 
COMPUTER PRODUCTS 

81 -82 MICROGRAFX 

186 MICRO-INTERNATIONAL INC 

77 MICRON ELECTRONICS 

61 MICRON ELECTRONICS 

Page No. 

202 

63 

64NA BA-B 

178-179 

173 

162-1 63 

205 

53 

200 

24-25 

Cll-1 

Phone No. 

800-451-9830 

800-827-3998 

516-435-1199 

+41-38-462450" 

800-864-8008 

800-295-1214 

800-376-5119 

800-967-5667 

208-465-3434 

208-465-3434 

MICROSOFT CORP 96DM 11 800 -259-7242 
7GY 

MICROSOFT PRESS INC 35 800-MSPRESS 

MICAOSTAR LABORATORIES 199 206-453-2345 

MICROWAY 131 508-746-7341 

69-70 MIAO COMPUTER PRODUCTS AG 9 +49-531-21 t3-100 

95-96 	 MAT 84 

N 
605-606 NANAO USA CORP 64NA 3 

174 NATIONAL INSTRUMENTS 199 

162-163 NBASE 193 

196 NEWVOICE 197 

123 NSTL 148 

610 NU-MEGA TECHNOLOGIES 96DM 6 

0 
200 OBJECT MANAGEMENT 

LABORATORY 204 

125 	 OPEN SOFTWARE ASSOCIATES 117 

OSBORNE MCGRAW-HILL 

p 
150 PC'S COMPLEAT 

124 PERSOFT INC 

175 PERSONAL TEX 

191-1 92 PIKA TECHNOLOGIES 

64-65 PINNACLE MICRO 

PIPELINE NY/PSI NET 

611 PKWAAE INC 

94 PKWARE INC 

137 POLYWELL SYSTEMS 

612 POPKIN S/W & SYSTEMS INC 

101 POWEAOUE ST 

99-100 PAOXIMA CORP 

Q 

42-43 

166-1 67 

153 

202 

197 

112A-B 

96DM 16 

82 

180 

96DM 2 

95 

93 

104 	 ONX SOFTWARE SYSTEMS LTD 105 

176 	 QUALSTAR CORP 202 

177-178 QUATECH INC 196 

R 
153-154 RAIDTEC CORP 194 

613-614 AAIMA CORP 96DM 15 

607 RAINBOW TECHNOLOGIES 96 

603-485-2830 

310-325-5202 

512-794-0100 

800-858-7815 

703-648-0585 

610-941-9600 

800 -4-NUMEGA 

800-6789-0ML 

800-441-4330 

800-822-8158 

508-624-6400 

800-368-5283 

800-808-7906 

613-591-1555 

714-727-3300 

414-354-8699 

414-354-8699 

800-300-7659 

212-571-3434 

800-379-2566 

800-44 7-7694 

800-265-1044 
ext 1022 

800-468-0680 

800-553-1170 

770-664 -6066 

206-557-0200 

800-852-8569 

800-741-6227 

800-487-4838 

800-959-4CDW 

614-759-3749" 

614-759-3666 

800-526-3482 

800-255-3739 

800-521-4792 

708-682-8898 

613-728-0826 
exl 3080 

613-728-0826 
ext 3080 

613-728-0826 
ext 3080 

205-430-4030" 

205-430-4030" 

800-451 -3539 

800-DATALUX 

http:http:l/www.byte.com


Inquiry No. Page No. 

615 RAVECOMPUTER ASSOCIATES 96DM 18 

193-194 RGI 197 

140-143 RECORTECINC 189 

179 RHETOREX INC 197 

138-139 ROSE ELECTRONICS 194 

238-239 ROSS TECHNOLOGY INC 121 

s 
107 SAG ELECTRONICS 129 

603 SAMSUNG ELECTRONICS 17 

21 1-212 SERMAX 201 

71 SGS-THOMSON 
MICROELECTRONICS 18-19 

187-188 SIGMA TECH SOFTWARE 198 

SILICON GRAPHICS 39 

201 SILICONRAX 198 

221-222 SLI GER DESIGNS 201 

155-156 SOFTWAY AMERICA INC 190 

208 STARTECH COMPUTER 
PRODUCTS 198 

86 STATSOFT 69 

Phone No. 

800·966·RAVE 

800·RCl-8090 
ext 71 

800·729-7654 

408-370·0881 

800·333-9343 

800-774-7677 

508-682-0055 

201-229·4053 

800·209-7126 

602-867·6227"" 

818-368·6132 

800-636·8184 
D440 

800-700-8560 

702-356-5595 

303-670-5345 

800-265·1844 
ext 231 

918-749·1119 

Inquiry No. Page No. 

108 STORAGE SOLUTIONS 134 

78 SYMANTEC 49 

T 
180 TALKING TECHNOLOGY INC 198 

195 TAPEDISK CORP 204 

218 TERN INC 201 

215 TGV 203 

83 TOSHIBA AMERICA INC 2-3 

97-98 TRAVELING SOFlWARE 87 

111 TREND MICRO DEVICES INC 137 

183 TRI VALLEY TECHNOLOGY INC 199 

62-63 TRIPP LITE 

u 
240-241 UNIVERSITY OF TWENTE 188 

v 
181 VIDEX INC 196 

79-80 VIEWSONIC 51 

VISIOCORP 157 

Phone No. 

203·325·0035 

800·450·9760 
9AP15 

800-685-4884 

715-235-3388 

916-758-0180 

800-TGV-3440 

800-457-7777 

800·224-7704 

408·257·1 500 

510·447·2030 

312-755-8741 

503·758·0521 

800·888·8583 

800-24-VISIO 
E23 

Inquiry No. Page No. Phone No. 

616-617 VISUAL NUMERICS 96DM 1 800-364-8880 

158-159 VORTEXCOMPUTERSYSTEMES 
GMBH 169 +49·7131-255063". 

w 
WALKER, RICHER & QUINN 79 206·21 7·7100 

151-152 WEST HILLSLAN SYSTEM 190 800-FOR·LANS 

213 WETEX INTERNATIONAL 200 800-75WETEX 

109-110 WIBU 136 800·986-6578 

602 WIN BOOK 13 800-293· 1639 

618 WIZSOFT 96DM 20 508·620-4554 

219 WORKGROUP SOLUTIONS 204 800·234-7813 

WORLDWIDE TECHNOLOGIES 183-185 215-922·0116"" 

x 
103 XEROX OFFICEDOCUMENT SYS 100 800-34-XEROX 

z 
182 Z-WORLD ENGINEERING 201 916·757-3737 

-Correspond directly with company. 
-·Indicates FAXNumber 

Note: Calls to 900 numbers usually incur an extra per-minute 
charge in addit ion to any long-distance charges. BYTE is not 
responsible for charges incurred when calling these numbers. 

BYTE ADVERTISING SALES STAFF 
John M. Griffin, V.P. of Sates, One Phoenix Miff Lane, Peterborough, NH 03458, Tel: (603) 924-2663, (212) 512-2367, Fax: (603) 924-2683 

NEW ENGLAND 
CT, MA, ME, NH , NY, RI , VT, 

MID ATLANTIC 
AL, AR , DC, DE, FL, GA, KY, LA, MD, 

NORTH PACIFIC 
AK , Northern CA, HI , ID, MT, OR, Peterborough, NH Office: 

Ontario, Canada, Eastern Canada MS, NC , PA, SC, TN, VA, WV Si li con Valley, UT, WA, WY, Sales FAX: 603-924-2683 
Jean Criss Farrell (617) 860-6344 Neil Helms (212) 512-4629 Western Canada Advertising FAX: 603-924-7507 
Merle Model (617) 860-6221 Paul Franchak (614) 899-4912 Roy J. Kops (415) 513-6861 
The McGraw-Hill Companies 
24 Hartwell Avenue 

The McGraw-Hill Companies 
1221 Avenue of Americas-

Susan Rastellini (415) 513-6951 
Li sa Farrell (415) 513-6862 

BUYERS MART 
Southern U.S. 
Bri an Higgins (603) 924-2596 

Lexington, MA 021 73 28th Floor The McGraw-Hill Companies Northern U.S. 
FAX : (617) 860-6899 

NEW YORK 

New York, NY 10020 
FAX: (212) 512-2075 

1900 O'Farrell Street, Suite 200 
San Mateo, CA 94403 
FAX: (415) 513-6867 

Joseph Mabe (603) 924-2533 
BYTE 
One Ph oenix Mill lane 
Peterborough, NH 03458 

NY Metro , NJ 
Michael Feinberg (212) 51 2-4811 

CENTRAL U.S. 
IA, IL, IN , KS, Ml , MN, MO, ND, NE, SOUTH PACIFIC 

BYTE Deck 
Brian Higgins (603) 924-2596 

John Ferraro (212) 512-2555 OH,SD, WI AZ, Southern CA, NM, NV BYTE 
Jill Pollak (212) 512-3585 
The McGraw-Hill Companies 

Lori Silverstein (614) 899-4908 
Jeanne Beeson (617) 860-6349 

Beth Dudas (714) 753-8140 
Emily Ospenson (714) 753-8140 

One Phoeni x Mill Lane 
Peterborough, NH 03458 

1221 Avenue of Americas- The McG raw-Hill Companies The McGraw-Hill Companies EURO.DECK 

28th Floor 
New York, NY 10020 

921 Eastwind Drive, Suite 118 
Westerville, OH 43081 

15635 Alton Pkwy ., Suite 290 
Irvine, CA 92718 

Joseph Mabe (603) 924 -2533 
BYTE 
One Phoenix Mill Lane 

FAX: (212) 512-2075 FAX: (614) 899-4999 FAX: (714) 753-8147 Peterborough, NH 03458 

SOUTHWEST, ROCKY MOUNTAIN 
NEW MEDIA/ ONLINE PRODUCTS 
Susan Monkton (603) 924-2618 

CO, OK, TX BYTE 
Brian Higgins (603) 924-2596 
The McGraw-Hill Companies 

One Phoenix Mill Lane 
Peterborough, NH 03458 
FAX : (603) 924-2683 

14850 Quorum Dr. , Suite 380 
Dallas, TX 75240 
FAX: (214) 991-6208 

INTERNATIONAL ADVERTISING SALES STAFF 
L. Bradley Browne, International Sales Director, One Phoenix Miff Lane, Peterborough, NH 03458, Tel: (603) 924-2501, Fax: (603) 924-2683 
UNITED KINGDOM, BENELUX 
Jonathan McGowan 
The McGraw·Hill Companies 
34 Dover St. 
London W1 X 4BR 
England 
Tel: +44 1714956781 
FAX: +44 171 4956734 

GERMANY, SWITZERLAND, 
AUSTRIA 
JOrgen Heise 
The McGraw-Hill Companies 
Emil von Behring Strasse 2 
D-60439 Frankfurt 
Germany 
Tel: +49 69 5801140 
FAX: +49 69 5801 147 

Subscription Customer Service 

U.S. 1-800-232-2983 


Outside U.S. + 1-609-426-7676 


For a New Subscription 

U.S. 1-800-257-9402 


Outside U.S. +1-609-426-5526 


ITALY, FRANCE, SPAIN, 
PORTUGAL, SCANDINAV IA 
Zena Coupe, Amanda Blaskett 
A·Z International Sales Ltd. 
70 Chalk Farm Road 
London NW1 BAN 
England 
Tel : +44 171 2843171 
FAX: +44 171 2843174 

IS RAEL 
Dan Aronovic 
DARA International 
41 Ravutski 
Ra'anana 43220 
Israel 
Tel : +972 9 919544 
FAX'+972 9 981934 

TAIWAN 
Janet Wang 
Third Wave Publishing Corp. 
2nd Fl., No. 19·2. Lane 231 
Fu Hsing North Road 
Taipei 105, Taiwan 
R.O .C. 
Tel: +886 2 7136959 
FAX: +886 2 7189467 

HONG KONG 
Zoe Yen 
Third Wave Publishing Corp. 
Unit 2, 6F Hing Wah Center 
82·84 To Kwa Wan Road 
Kowloon, Hong Kong 
Tel: +852 764 3830 
FAX : +852 764 3857 

KOREA 
Young·Seoh Chinn 
JES Media International 
6th Fl ., Donghye Bldg. 
47·16, Myungil·Dong 
Kangdong·Gu 
Seoul 134·070, Korea 
Tel : +82 2 4813411 
FAX: +82 2 4813414 

JAPAN 
H1rokazu Morita 
Japanese Advertising 
Communica1ions, Inc. 
Three Star Building 
3·10·3 Kanda Jimbocho 
Chiyoda-ku, Tokyo 101 
Japan 
Tel: +81 3 32614591 
FAX: +81332616126 

AUSTRALIA 
Phil Bush 
National Advertising Services 
7·13 Parraween Street 
Cremorne NSW 2090, 
Australia 
Tel : +61 2 908 9329 
FAX: +61 2 953 8274 

SINGAPORE, INDIA, 
INDONESIA, PAKISTAN, 
PHILIPPINES, OTHER ASIAN 
AND PACIFIC COUNTRIES 
Janet Wang 
Third Wave Publishing Corp. 
2nd Fl., No. 19·1, Lane231 
Fu Hsing North Road 
Taipei 105. Taiwan 
R.O.C. 
Tel: +886 2 7136959 ext. 226 
FAX : +886 2 7189467 

MALAYSIA 
H.K. Lim 
Servex (Malaysia) Sdn. Bhd. 
5th Floor. Bena Tow er 
160, Jatan Ampang 
50450 Kuala Lumpur 
Malaysia 
Tel : +60 3 2624592 
FAX: +60 3 2624591 
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For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 

To receive information for an entire product category, circle the category 
number on the response card! 

Category No. 

Inquiry No. Page No. 


HARDWARE 
1 


2 

228·229 


116·117 


223·224 


210 


69·70 


177-178 


180 


158·159 


3 

181 


4 


74 


126 


167 


127 


112·113 


216-217 


160·161 


162·163 


196 


191·192 


193-194 


179 


138-139 


748·749 


187-188 


208 


180 


151-152 


5 

184·185 


228·229 


164-165 


233 


758 


619 


171 


122 


173 

77 


61 


150 

137 


615 


212 


ACCESSORIES/ SUPPLl.ES 
ANTHRO CORP 

ADD·IN BOARDS 
AXIOM TECHNOLOGY 

DEXON SYSTEMS LTD 

FUTUREWARE 

GLOBETEK 

JAMECO ELECTRONICS 

MIRO COMPUTER PRODUCTS AG 

QUATECH INC 

TALKING TECHNOLOGY INC 

VORTEX COMPUTERSYSTEMES GMBH 

BARCODING 
VIDEX INC 

COMMUNICATIONS/
NETWORKING 

3COM CORPORATION 

ALTEX ELECTRONICS 

AMERICAN ADVANTECH 

COMPUTERLANE UNLIMIT.ED 

KONEXX 

LINTEL SECURITY 

MEDIAPHONICS 

NBASE 

NEWVOICE 

PIKA TECHNOLOGIES 

RGI 

RHETOREX INC 

ROSE ELECTRONICS 

SEH COMPUTERTECHN IK GMBH 

SIGMA TECH SOFTWARE 

STARTECH COMPUTER PRODUCTS 

TALKING TECHNOLOGY INC 

WEST HILLS LAN SYSTEM 

COMPUTER SYSTEMS 
APPRO INTERNATIONAL INC 

AXIOM TECHNOLOGY 

CDG SYSTEMS 

COMPAQ 

DATALUX CORPORATION 

DELL COMPUTER CORP 

DELL COMPUTER CORP 

DIGITAL EQUIPMENT CORP EUROPE 

DIGITAL STORAGEWORKS 

GATEWAY 2000 

GATEWAY 2000 

IBM SERVERS 

INTEGRAND RESEARCH 

INTEGRIX INC 

INTEL CORPORATION 

INTEL CORPORATION 

KILA 

MICRON ELECTRONICS 

MICRON ELECTRONICS 

PC'S COMPLEAT 

POLYWELL SYSTEMS 

RAVE COMPUTER ASSOCIATES 

BYTE MARC H 1996 

77 


196 


140 


201 


196 


187 


196 


198 


169 


196 


29 


168 


196 


176 


138 


201 


173 


193 


197 


197 


197 


197 


194 


40IS 30 


198 


198 


198 


190 


198 


196 


193 


10·11 


172 


Clll 


CIV 

31 


75 


56A·N 


57 


64NA 4·5 

198 


83 


14-15 


40A·D 


198 

24-25 


Cll·1 


166-167 


180 


96DM 18 


Category No. 

Inquiry No. Page No. 


140·143 RECORTEC INC 189 


107 SAG ELECTRONICS 129 


SILICON GRAPHICS 39 


763 SILICON VALLEY SOLUTIONS 40IS 20 


201 SILICON RAX 198 


183 TRI VALLEY TECHNOLOGY INC 199 


6 DATA ACQUISITION 

166 AMERICAN ADVANTECH 199 


228·229 AXIOM TECHNOLOGY 196 


169 GAGE APPLIED SCIENCES INC 199 


172 10 TECH 199 


MICROSTAR LABORATORIES 199 


174 NATIONAL INSTRUMENTS 199 


719 NATIONAL INSTRUMENTS 4015 28 


177·178 QUATECH INC 196 


53 DIAGNOSTIC EQUIPMENT 
145 ALLMICRO 191 


144 MICRO 2000 162-163 


7 DISK &OPTICAL DRIVES 
157 ASHTEK INC 177 


189-190 GRANITE DIGITAL 200 


87·88 KINGSTON TECHNOLOGY 71 


227 LIBERTY SYSTEM INC 200 


135·136 MICRO SOLUTIONS COMP PROD 205 


64·65 PINNACLE MICRO 


107 SAG ELECTRONICS 129 


727-728 STARTECH INTERNATIONAL 4015 23 


9 FAX BOARDS/ MACHINES 
160·161 MEDIAPHONICS 173 


11 KEYBOARDS 
233 DATALUX CORPORATION 172 


12 LAN HARDWARE 
701·702 COMPEX INC 40IS 7 


128-129 CYBEX CORPORATION 181 


130·131 CYBEX CORPORATION 165 


704·705 CYBEX CORPORATION CIV 


133·134 FIRST SOURCE INT'L 170·171 


122 INTEGRIX INC 83 


162·163 NBASE 193 


770·771 PSI PRINTER SYSTEMS INTL 40IS40 


748·749 SEH COMPUTERTECHNIK GMBH 40IS 30 


763 SILICON VALLEY SOLUTIONS 40IS 20 


158·159 VORTEX COMPUTERSYSTEMES GMBH 169 


151-152 WEST HILLS LAN SYSTEM 190 


13 LAPTOPS & NOTEBOOKS 
127 COMPUTERLANE UNLIMITED 176 

729-730 FIRST INTERNATIONAL COMPUTER 40IS 2 


766-767 HUSKY COMPUTERS LTD 40IS39 

JDR MICRODEVICES 195 


186 MICRO·INTERNATIONAL INC 200 

739·740 MITAC INTERNATIONAL CORP 40IS 9 

734 MULTIVENTURE 
 401S 17 

764-765 OLIVETII S.P.A. 75 

150 PC'S COMPLEAT 166-167 

763 SILICON VALLEY SOLUTIONS 40IS 20 

83 TOSHIBA AMERICA INC 2.3 

97·98 TRAVELING SOFTWARE 87 

602 WINBOOK 13 


Category No. 

Inquiry No. Page No. 


WORLDWIDE TECHNOLOGIES 183-185 


14 MAIL ORDER 
126 ALTEX ELECTRONICS 168 


164-165 CDG SYSTEMS 193 


89 COMPUTER DISCOUNT WAREHOUSE 174-175 


JAMECO ELECTRONICS 187 


231 MEG COMPUTER EXPRESS 178·179 


150 PC'S COMPLEAT 166-167 


727-728 STARTECH INTERNATIONAL 4015 23 


151-152 WEST HILLS LAN SYSTEM 190 


213 WETEX INTERNATIONAL 200 


WORLDWIDE TECHNOLOGIES 183-185 


15 MEMORY/ CHIPS/ UPGRADES 
206-207 CAMELEON TECHNOLOGY INC 200 


133·134 FIRST SOURCE INT'L 170-171 


223-224 FUTUREWARE 201 


INTEL CORPORATION 40A·D 


INTEL CORPORATION 14-15 


JAMECO ELECTRONICS 187 


146-147 LA TRADE 186 


238-239 ROSS TECHNOLOGY INC 121 


211·212 SERMAX 201 


71 SGS·THOMSON MICROELECTRONICS 18·19 


WORLDWIDE TECHNOLOGIES 183-185 


16 MISCELLANEOUS HARDWARE 
119·120 CALIFORNIA PC PRODUCTS INC 142 


164·165 CDG SYSTEMS 193 


170 GTEK INC 201 


221·222 SLI GER DESIGNS 201 


17 MODEMS & MULTIPLEXORS 

737·738 ATRIE TECHNOLOGY INC 40IS 16 


752-753 E·TECH 40IS 33 


JDR MICRODEVICES 195 


112·113 KONEXX 138 


160-161 MEDIAPHONICS 173 


69-70 MIAO COMPUTER PRODUCTS AG 9 


18 MONITORS & TERMINALS 
732-733 DAEWOO 4015 13 


233 DATALUX CORPORATION 172 


746-747 GVC CORP 4015 31 


713-714 KUO FENG 4015 19 


715·716 LITEON 96 


609 MAG INNOVISION 63 


605·606 NANAO USA CORP 64NA 3 


722-723 PHILIPS MONITORS cm 

761-762 PRINCETON GRAPHIC SYSTEMS 63 


603 SAMSUNG ELECTRONICS 17 

79-80 VIEWSONIC 51 


19 MULTIMEDIA/ CD-ROM 
118 BYTE ON CD-ROM 141 

741-742 ELEKTROSON BV 40IS 15 

95-96 MRT 84 

99-100 PROXIMA CORPORATION 93 


SILICON GRAPHICS 39 

195 TAPEDISK CORPORATION 204 


20 PRINTERS/ PLOTTERS 
127 COMPUTERLANE UNLIMITED 176 

756·757 KYOCERA 4015 25 


http:UNLIMIT.ED
http:SUPPLl.ES


FAST: 

er tlle 
-FASTI 

A. My company profile is best descnbed as: (checkone) D. Please indicate which specific fields of_.,.. Fill out this coupon carefully. Please print. 
t C Corporate end user 	 interest are imponant to you: (checkallthc1 
2 D Computer/communications manufacturer app~) 

3 O Reseller/distributor/OEMlintegrator/consultant 
Name 4 O Other (please describe): _________ t9 D Mobile Computing

INQUIRE BY MAIL 
First Last 20 O ApplicationdevelopmentEnter your name and 

2t D ClienVServer 
Title 22 O lmerneUon-line. My job function is bei;tdescribed as: (check one) 

5 0 Company Management 
address at right. 	 B

23 D VideoConferencing

Then circle the Company 6 :::J ISIMISnT Management 24 D Multimedia 
25 c PC Telephony7 : Systems Engineenng/lntegration 

8 O Departmental Management (non- IS/MIS) 
Address E.Do you influence the purchase of the

inquiry numbers that 
9 O Technical Services Suppon 
10 O Other (please describe): _________ followingproductsor serv1cesforyourcorrespond to those 

organization?(checkall thatapp~) 

on the advertisement 
26 0 Compuie rs/peripheralsC. My responsi bilities require that I be involved with the following 
27 O Soltwareapplicationsor BYTE article, and operating sys tem environments: (check all tha\ apply) 
28 O Remote/wireless communicalionstt c oos 
29 :J LAN haroware or sofiwmmail this postage­	 t2 ::J OS~ 
30 LJ lnternetworkmg hardware.City t3 CMac/OS 

software, or servicespaid card. 	 t4 '.J UrllX (any, including Solaris) 
t5 O Windows

State 	 Zip 
t6 0 Windows/NT 
t7 :::J NetWare 

Phone t8 :Other(pleasedescribe): _________ March 1996 

[Si"¥filFASTER: Fax Valid until May 31. 1996 

INQUIRE BY FAX 
Enter the Advertiser Inquiry Numbers 

information as t 2 3 4 5 6 7 8 9 tO t t 12 13 t4 t5 16 t7 596 597 598 599 600 60t 602 603 604 605 606 607 608 609 6t0 6t 1 6t2 
t 8 t 9 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 613 6t4 615 616 617 618 619 620 62t 622 623 624 625 626 627 628 629 described above, 35 3fi 37 38 39 40 4t 42 43 44 45 46 47 48 49 50 51 ~~mm~eumom~~~oo~~~ 
52 53 54 55 56 57 58 59 60 6t 62 63 64 65 66 67 68 647 648 649 650 651 652 653 654 655 656 657 658 659 660 66t 662 663 then fax this 69 70 71 72 73 74 75 76 77 78 79 80 8t 82 83 84 85 664 665 666 667 668 669 670 671 672 673 674 675 676 677 678 679 680 
86 87 88 89 90 9t 92 93 94 95 96 97 98 99 too 101 t02 ~-~•••~•••m•m~~•wcard to: 103 t04 105 106 107 108 109 ttO t1t t12 tt3 tt4 tt5 tt6 1t7 1t8 tt9 698 699 700 851 852 853 854 855 856 857 858 859 860 86t 862 863 864 
120t~ 122t~ t~t~t~1ntn t29 t30t~ tDt33134t~t38 865 866 867 868 869 870 871 872 873 874 875 876 877 878 879 880 88t 
137 138 t39 140 t4t t42 143 144 145 t46 t47 148 149 t50 151 t52 t53 882 883 884 885 886 887 888 889 890 891 892 893 894 895 896 897 898 
t541~ 1~1~ t58t9160 t~ t62 t63t64t65168t~ 1ss1~1ro 899 900 901 902 903 904 905 906 907 908 909 910 911 912 913 914 915 
17t t72 t73 174 175 176 177 178 t79 t80 181 t82 183 184 t85 186 187 

800·571·7730 
916 917 918 919 920 921 922 923 924 925 926 927 928 929 930 931 932 

t88 t89 t90 191 192 t93 19J t95 t96 197 t98 t99 200 20t 202 203 204 933 934 935 936 937 938 939 940 94t 942 943 944 945 946 947 948 949 
205 206 207 208 209 2t0 21 t 2t2 213 214 2t5 2t6 217 218 2t9 220 22t 950 951 952 953 954 955 956 957 958 959 960 961 962 963 964 965 966 
mmmmmmmm~~ mm~~m mm 967 968 969 970 971 972 973 974 975 
239 240 241 242 243 244 245 246 247 248 249 250 25t 252 253 254 255 
~m~mBmm~™E•~••mmm Editorial Inquiry Numbers 
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EDITORIAL INDEX 

For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number 
refers to the first page of the article or section in which the company name appears. 

Inquiry No. Page No. 

A 
1011 AC&E 159 
1083 Accent Software 401S 11 , 

International 401S 35 
1058 Accton Technology 401S 28 

Acorn Computer 44 
1151 Adobe Systems 67, 85 

Advanced RISC Machines 44 
AER Energy Resources 26 

1043 Ahead Systems 161 
AimTech 67 

1051 Aladdin Knowledge 401S 27 
Systems 

1067 A>Line Dataspeed 401S 27 
Devices 

1150 Allen Communication 67, 85 
11 28 Alps Electronics USA 113 
1006 Amtelco 159 
1122 Apple Computer 28, 44, 124 

Applied Voice 64NA 1 
Technology 

Arrington Research Group 44 
1086 Artas Engineering 401S 36 
1152, Asymetrix 85 
1153 

AT&T Bell Laboratories 145 
AT&T Business 64NA 1 
Communications Division 

Atria Software 96DM 7 
Aurora Systems 64NA 1 
Avid Technology 67 
AVM 401S 21 
Computersysteme 

1050 Axis Communications 401S 27 

B 
1087 Bentley Euruope 401S 38 
11 13 Borland 96DM 3, 

International 96DM 17 
Bristol Technology 11 5 

c 
990 	 Caere 107, 11 9 

Caligari 61 
Call Ware 64NA 1 
Technologies 

Campbell Services 107 
Cellware 401S 3 
Computer Associates 107 

International 
Computer Products 34 
Com Road 401S 3 

1091 Connaught FactsLine 401S 38 
1044 Conner Peripherals 161 
1074 Contemporary 401S 35 

Software 
Continuus Software 96DM 7 

111 4, Coriolis Group 96DM 18, 
1118 Books 96DM 19 
101 2 C-Tad Systems 159 

D 
993 	 Decisive Technology 158 
986 	 Delrina Group/Symantec 11 9 

Dialogic 64NA 1 
Diamond Optimum 96DM 7 
Systems 

1123 	 Digital Equipment 124 
Dive Labs 26 
Division 26 

1055 D-Link Deutschland 401S 27 
1073 dL Soft 401S 35 

Dr. Materna 40IS 3 
1084, Dr. Neuhaus 401S 36, 
1092 Telekommunikation 401S 38 
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1003 	 Durand Communications 159 

E 
Elan Software 107 

1066 Electrone 401S 30 
1053 Elonex 401S 27 
1056 Eura! 401S 27 

F 
1076 FABmaster 401S 35 
1038 Fargo Electronics 162 

First Virtual 73 
1054, Fiskars Power 401S 32, 
1080 Systems 401S 36 

Forrester Research 44 
Forte Software 96DM 7 
Forte Communications 401S 21 
Frontier Technologies 41 
Fujitsu Business 64NA 1 
Communications Systems 

G 
Gartner Group 44 
Geoworks 44 

1154 Gold Disk 85 
1109 Great Lakes 96DM 18 

Business Solutions 

H 
1033, Hewlett-Packard 26, 107, 162 
1120, 1130 
1138 Hilgraeve 135 
1155 HSC Software 85 

111 6, 	 IBM 30, 96DM 7, 96DM 18 
1119 

IBM Mobile Business Unit 26 
IBM Multimedia Studio 30 

1106 IBM Personal Computer 101 
1079 Image Computer 401S 38 

Innovative Software 401S 3 
1061 Inside Technology 401S 32 
1008 lntegra Software 158 

Integrated Device 44 
Technology 

1060 Integrated 401S 30 
Measurement Systems 

Intel 96DM 3 
1082 lntellution 401S 36 
1124 Intergraph 124 

lntersolv 96DM 7 
lnterVision Systems 34 
lntervista Software 61 
Intuit 34 

J 
988 	 JetForm 119 

K 
Kaufman Brothers 26 
Kodak 28 

1041 Konica Business Machines 161 
Kopin Systems 34 
Kurzweil Applied 30, 40 
Intelligence 

L 
11 41 	 Legend Entertainment 135 

LHS 40IS 21 
999 Liebert 159 
1131 , Logitech 107, 135 
11 45 

Logos 40IS 11 
1139 Logos Research Systems 135 

Inquiry No. Page No. 

991 , Lotus Development 85, 158, 
1156 96DM 19 

LSI Logic 44 
996 Lundeen & Associates 158 

M 
1149, Macromedia 28, 85 
1157 

Marczak Business Services 34 
992 	 McAfee 159 

Media Phonics 401S 3 
MegaSoft 401S 3 

1133 MetaWare 109 
1063 Microcontrol Austra lia 401S 28 
994 MicroHelp 34, 158 
11 40 Micropolis 135 
989, Microsoft 44, 85, 109, 119, 
1115, 1134, 96DM 7, 96DM 19 
1148, 1158 
1108 Microsoft Press 96DM 17 

Microsystems Software 107 
1081 	 Mimetics 401S 36 

Mips Technologies 44 
miro Computer Products 401S 3 
Mitel 64NA 1 
Mitsubishi 28 
Money.Com 34 
Mortice Kern Systems 96DM 7 

1111 Motion Pixels 96DM 17 
1047 Motorla 161 
1057 MRT International 401S 28 

N 
Nanao 28 
NEC America 64NA 1 
NEC Electronics 44 

1042, NEC Technologies 113, 161 
1129 
1065 Nighthawk Electron ics 401S 32 

Nokia Mobile Phones 401S 21 
Nortel 64NA 1 

987 Novell 119 
NuMega 96DM 3 
Nutek 40 

0 
1001 	 Omron Advanced Systems 158 
1016 	 On Technology 159 

Oracle 44 
Ovum 401S 11 

p 
Palm Computing 40 
Paper Software 61 
ParaGraph International 61 
Patricia Seybold Group 44 
Philips Dictation Systems 30 

11 43 Plextor 135 
Polhemus 26 
Polyglot 401S 11 
PowerProduction Software 67 

11 42 PowerQuest 135 
1105, Powersoft 109, 11 5 
1136 

Progress Software 96DM 7 
P3 Software 96DM 7 

Q 
1039 Quantum 162 
1049 Quarterdeck 34,97 

QuickSilver Software 153 

R 
RAD Data 401S 3 
Communications 

Inquiry No. Page No. 

1085 Recognita 401S 35 
RVS 401S 3 

s 
1040 Seiko Instruments USA 161 

Senses 26 
1052 Siemens Nixdorf 401S 3, 

lnformationssysteme 401S 27 
Siemens Rolm 64NA 1 
Communications 

Sierra Online 30 
11 25 Silicon 26, 44, 61, 124 

Graphics 
Software AG 401S 11 
Sonnetech 28 

1048 Speech Systems 162 
1077 Sphygmic Software 401S 36 
1069 Spot Technology 401S 30 

Standard Performance 149 
Evaluation 

1159 Stirling Technologies 85 
Strata 61 

1072 Sunbelt International 401S 35 
1126 Sun Microsystems 26, 44, 124 

SunSoft 96DM 7 
Superscape 26 

1045 Supra 162 
Swiss Telecom PIT 401S 21 
Sybase 107 

1135 Symantec 34, 109 

T 
1064 	 Tandberg Data 401S 30 

Storage 
1127 Tatung 124 
1137 Teac America 135 
997 Tedas 158, 401S 3 
1062 Teklogix 401S 28 
1032 Tektronix 161 

Telecom Finland 401S 3 
3Com 73 

1088 TopSpeed 401S 36 
1046 Toshiba America 162 

Total Clearance 65 
1089 Touchstone Software 401S 38 

u 
1078 Unibol 401S 36 

Unicode Consortium 401S 11 
1121 U.S. Robotics 162 

v 
1107, V Communications 135, 
1117, 1144 96DM 17, 96DM 19 

Venture Development 30 
1160 V-Graph 85 
11 46 Viewsonic 135 
1093 Vinca 103 

Virtual Presence 61 
Virtual Vineyards 34 
Virtus 61 

1132 Visioneer 107 
1004 Visual Components 159 

VNP Software 96DM 7 

w 
1110, Waite Group Press 96DM 17 
1112 
1070 Wibu Systems 401S 32 

World Tutor Group 85 

x 
Xcc Software 
Xing Technology 401S 3 

IS pages appear only in the International edition. OM pages appear only in the U.S. edition. NA pages appear only in /he North America edition. 
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Give BIX a try with our new 5 for Free Offer! Join BIX 

today and get 5 hours of even ing and weekend access for free! 

Take the re st of th e ca lendar month to exp lore BIX, and then 

I" continue for our standa rd $13 monthly membership fee. 

I ee Further details and complete rate information are 

provided during registration. Using any communica ti ons 

program, dial 1-800-695-488 2. At the " logon" prompt ente r bix. 

Then at the "name?" prompt enter bix.byte39. If you have any 

questions, ca l l us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 

Send Internet mai l to info@bix.com. Windows users can order BI Xnav, our graph ical 

interface fo r BIX, for easy point and cl ick access. Detai ls are available during regis trati on. 

The Internet connects you with 

more than 10 million people, at 

universities, companies, and other 

online services. Now, get fu ll access 

to the Internet free of charge w hen 

you subscribe to BIX! You'll also 

get expert assistance from BIX 

moderators who can help you find 

your way around the Internet. 

These experts can guide you through 

the many services and features 

available, and help you find the 

information you're looking for. 

Anytime yo u need help, just join our 

specia l 'internet' conference and get 

fast answers to your questions. 

As you become more familiar with the 

Internet. you' ll be able to download 

files from all over the world using FTP, 

connect to other sites and services 

through telnet. read and rep ly to 

Usenet Newsgroups, access utilities 

li ke f inger and whois, and much more! 

BIX and the Internet together provide 

the largest and most effective technical 

resource for computing professionals . 

And with over 600 local access 

numbers in the U.S., plus telnet access 

via the Internet. BIX makes it easy to 

connect. Try BIX today through our 

specia l 5 for Free offer - and become 

part of the top technical team ! 

EIX 
If you cat1 hack itUnder 1he 5 for Free plan. daytime rates ($9/h~ ) apply for access dur ng prime 11me hours The 5 for Free offer is valid for !1rst-t1rr.e members only. 

Circle 450 on Inquiry Card. 
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Oh, GrowUp 

It's time for t echnolo g y 

and product developer s to 

stop acting like ado lescent s 

A 
do lescence is hard. It always has been. 
That's why every soc iety tries to channel 
the energy , creativity, and potenti al for 
utter chaos that comes with adolescence in 

such a way that adults don' t go bonkers and adolescents 
make it to adulthood. Now we ll into its twenties, the PC 
industry is still behav ing like an adolescent. It 's hi gh 
time fo r those of us who depend on technology to say it 
loud and cleru· to everyone involved in designing hardware 
and soft ware: Grow up. 

OK, you ask, what does ado lescence have to do with 
the computer industry? Well , this industry is showing, and 
has been fo r a while, some c lass ic symptoms of adoles­
cence: a hypersensitivity to criti cal comments from oth­
ers, an enormous amount of energy gui ded by an amaz­
ing lack of focus, an ego-dri ven world view that is almost 
entirely self-centered, and impress ive intelligence bereft 
of all guidance from wisdom. Adolescence is a neces­
smy stage of development, but the time has surely come 
to start acting a little more like a grown-up. Let' s look at 
some of the immature behaviors we could live without. 

"You' re picking on me": Customers need info rma­
tion on the products they buy. Some companies are so 
troubled by the idea of customers getting in fo rmation 
from someone not in the ir marketin g department that 
they put up legal barriers to avo id product rev iews. 

Technology du jour: Thi s industry is great at coming 
up with new technology but tends to lack something in fo­
cus and application. Need proof? Pen computing. 

Product li fe cycles measured in weeks: Industry hon­
cl10s point to collapsed li fe cycles with perverse pride, but 
when computer resellers complain that they can' t learn a 
product' s features before it goes out of production, things 
are definitely out of hand . So much fo r the sy mptoms. 

What would maturity bring? What would we all get out 
of a more adult attitude? Here are some of the benefits. 

A more mature relati onship with the press: The com­
puter press does a pretty good job of telling end users 
what new hardware and software does, but the fact is 
that w1iters want access to new products and technologies 
and will trade kid-gloves treatment to keep that access. 
Consumers, the press, and the manufac turers themselves 
would all benefit from insisting on more rigorous evalu­
ations of technol ogy and products. 

Rational collaborations: Your reaction to a new in­
dustry consortium is probabl y a stifled yaw n. Rampant 
egos, lingering paranoia about trade secrets, and di sregru·d 
for what's best for the customer have made meaningful 
computer-industry consortia nearly impossible to create 
and sustain. Of course, differences dri ve improvements, 
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but there are many areas-file fo1111ats, anyone?-where 
reasonable agreement would be a godsend for users. 

A customer focus: The industry needs to show enough 
maturity to care about what customers need. Too often, 
change in this industry is driven by what engineers and 
programmers want to build rather than what users need 
to have. Mature industries tend to respect the marketing 
people who talk to customers. In the computer industry, 
the technical types disdain them. 

Getting the products right: Mature industries can pro­
duce mature products. With all the technological fl ash 
and sizzle of the latest generation of hardware and soft­
ware, none of it is truly easy to use or solidly reliable. 
Here's a tip to vendors: Enduring system crashes is not 
a touching bonding ritual; it ' s a painful damper on mar­
ket growth . Taking the time to get it right rather than 
rushing to the next project would be a sign of industry ma­
turity welcomed by customers (and potential customers). 

Matu re businesses fea rlessly solicit feedback from 
customers. Some software companies claim their rigor­
ous usabili ty testi ng tells them what people like and don ' t 
like, and what they find easy or hru·d to use. But these us­
ability tests are skewed. They' re des igned by insiders, 
by computer literates who have far more experience than 
most customers. Having product developers design and 
administer usability tests is li ke having Einstein put to­
gether a high-school physics exam. 

The computer industry has convinced itself that its 
adolescent energy is a virtue. That was once true. But 
computers now do too many jobs for us. We can' t have 
systems that crash without apparent reason, or software 
that talks back to us in that tone of voice so familiar to par­
ents of adolescents. Product manufacturers and sellers 
need to care more about customer needs than developer 
whims. It 's time to grow up-before you ' re grounded.• 

Curtis Franklin Jr. is director oflabs at Client/Server Labs 
in Atlanta, Georgia. You can reach him on the Internet or 
BIX at cfranklin@cslinc.com. 

mailto:cfranklin@cslinc.com


Recently, Stephen Taylor of North Carolina 
accidentally backed his car over his Dell Latitude 
XPi notebook. Don 't ask. These things happen. 

But as amazingDesigned fo r 

as it may seem, 
........ iii!!
::::=•33


::::=1 his Dell Latitude ........1 

...........jll ® 


notebook bootedMicrosoft® 

Windows®95 up immediately 


and susta ined only minor damage. Which all 
leads to the moral of this incredible story: if 
you really want a notebook that can stand 
up to the daily rigors of the real world, get a 

Dell Latitud e. 
Because not only are Dell Latitude notebooks 

powerful and affordable. Theyalso seem to be 
virtually indestructible. 

800-545-3725 
In Canada~ ca ll 800-839-0148 

Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 

Sun 12pm-5pm CT • http://www.us.dellcom/ 
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DELL DIMENSION XPS Pro150 
150MHzPENTIUM" PROPROCESSOR 

• Mini Tower Model 

• 16MB Parity Memory (128MB Max RAM) 

• 256KB Interna l L2 Cache 

• 2.1GB Hard Drive l10ms. Mode 41 
• 17LSMonitor (157" v. i.s.) 

• Imagine 128-bit Graphics Acce lera tor 

with 4MB VRAM 


• 6X Multi-session EIDE CD-ROM Drive 
• MS Office Professional with 


Bookshelf fo r Windows 95 (N.FJ ) 


• AWE32 Wave Table Sound Card 

• Altec Lan si ng ACS-31 Speakers 

• 28.8 Fax/Modem 

• Microsoft Windows NT""/1 Year 
So ftware Support 

* Upgrade to 200MHz with 32MB of 
ramRIG/-IT '"' Memory for only $700 more. 

$4799 
Business LeaseO: $173/Mo. 
Order Code #500206 

DELL DIMENSION XPS P133c 
133MHz PENTIUM PROCES SOR 

• Mini Tower or Desktop Model 

• 16MB EDD Memory (128MB Max RAM) 
• 256KB Pipeline Burst Cache 

• 1.6GBHard Drive j JOmsl (2GB Max) 
• 15LS Monitor (137" v. i.s.) 

• 64-b it PCI 2MB DRAM Video 
(128-bit 4MB VRAM Max) 

• 6X Multi -session EIDE CD-ROM Drive 
• MS Office Profess ional wi th 

Bookshelf for Windows 95 

• Microsoft Windows 95/ 30 Days 
Free Support 

* Upgrade to the 15TX Trinitron mom/Or 
(13 7" v.i.s.} for only S60 more. 

Pictured System 

I	 • I • I 
I I I I I 
I I I L.-1

I . • ­~ ~$2449 
~ 

Business Lea se: $91/ Mo. 

Order Code #500199 CHOICE ,.
• 

DELL DIMENSION XPS P166c 
166MHzPENTIUM PROCESSOR 

• Mini Tower or Desktop Model 

• 16MB EDD Memory (128MB Max RAM) 

• 512KB Pipeline Burst Cache 

• 2GB Hard Drive l10.5111sl 
• 17LS Monitor (157" v i.s.) 

• 9FX Mot ion Graphics Acce lerator with 
2MB VRAM (1 28-b it 4MB VRAM Max) 

• 6X Multi-session EIDE CD-ROM Drive 

• MS Office Profess ional with 

Bookshelf for Windows 95 


• AWE32 Wave Table Sound Card 

• Allee Lansing ACS-31 Speakers 

• Microsoft Windows 95/30 Days 
Free Support 

*Add 1he HP LaserJel 5P for 
only S879 more. 

$3579 
Business Lease: $129/Mo. 
Order Code #500196 

DELL DIMENSION P100t 
lOOMHzPENTIUM PROCESSOR 

• Desktop Model 

• 16MB EDD Memory (1 28MB Max RAM) 

• 256KB Cache 

• 1GB Hard Drive l10msl (2GB Max) 
• 15LSMonitor (137" v i s. ) 

• 64-bit PCI 2MB DRAM Video 

• 4X Multi-sess ion EIDE CD-ROM Drive 

• Sound Blaster 16 Sound Card 

• Altec Lansing ACS-5 Speakers 

• Microsoft Windows 95/30 Days 
Free Support 

*	 Add the HP DeskJet 855C for 
only S4 79 mare. 

* Upgrade to a 6X EIDE CD-ROM 
drive for only $75 more. 

I . 1 . I 
I I I I I 
I I I '--I 
I • I ­I ___. 1- 1 
I - 1 1 
I - •1$2199 
~ 

Business Lease: $81 /Mo. 

Order Code #500200 c L 


DELL DIMENSION XPS P166c 
166MHz PENTIUM PROCESSOR 

• Mini Tower or Desktop Model 

• 16MB EDD Memory (128MB Max RAM) 
• 256KB Pipeline Burst Cache 

• lGB Hard Drive l10msl l2GB Max) 

• 15TX Trinitron Monitor (13.7" v.i.s.) 

• 64-bit PCI 2MB DRAM Vid eo 
(128-bit 4MB VRAM Max) 

• GX Mui ti-sess ion EIDE CD-ROM Drive 

• MS Office Professional with 
Bookshelf for Windows 95 

• Microsoft Windows 95/30 Days 
Free Support 

*	 Add the HP LaserJet SL for 
only $479 more. 

*Upgrade ;o the .f9FX with 2MB 
VRAM for SI 10 more. 

Business Lease: $99/Mo. 
Order Code #500197 

DELL DIMENSION P100t 
100MHz PENTIUM PROCESSOR 

• Desktop Model 

• 8MB EDD Memory (128MB Max RAM) 
• 1GB Hard Drive l10ms) (2GB Max) 

• 15TX Trinitron Monitor I137" v.i.s.) 

• 64-bit PCI 2MB DRAM Video 
• 4X Multi-session EIDE CD-ROM Drive 

• Microsoft Windows 95/30 Days 
Free Support 

*Add a 3Com Etherlink Ill Network 
l111edace Card with Parallel Tasking 
for only S79 more. 

*	 Upgrade IO 16MB of EDO Memory 
for S290 more. 

I 	 I I I I 
I 	 t L.-1~ . ' ­

1! $1799 =n 
I 

Bus iness Lease: $67/Mo. 
Order Code #500201 

DELL DIMENSION XPS P13 
133MHzPENTIUM PROCESSOR 

• Mini Tower or Desktop Model 

• 16MB EDD Memory (1 28MB M 

• 512KB Pipe line Burst Cache 

• 2GB Hard Drive [10.5msJ 
• ms Monitor (15.7" v i.s.) 

• 9FX Motion Graphics Acce lerE 
2MB VRAM (128-bit 4M8 VRA~ 

• 6X Multi -session EIDE CD-ROl1 

• MS Offi ce Professional with 
Bookshelf for Windows 95 

• AWE32 Wave Table Sound Ca 

• Allee Lansing ACS-31 Speake 

• 28.8 Fax/Modem 

• Microsoft Windows 95/30 Da 
Free Support 

* Upgrade to the lmagme 128 wit 
4MB VRAM for only S330 more 

n 

!~~!6! ~ 

Order Code #500198 Cl 

DELL DIMENSION P75t 
75MHzPENTIUM PROCESSOR 

• Desktop Model 

• 8MB EDD Memory(128MB Max f 
• 540MB Hard Drive [12msl (2GB 

• 14XE Monitor (13.19"v.i.s.) 

• 64-bit PCI 1MB DRAM Video 
(2MB DRAM Max) 

• 4X Multi-session EIDE CD-ROM 

• Microsoft Windows 95/30 Dai 
Free Support 

* Upgrade to a IGBhard drive fl 
only $80 more. 

* Add the US Robo1ics 28.8 Fax; 
for only $149 more. 

~ 
$1479 
Busi ness Lease: $55/Mo. 

Order Code #500202 


Des igned 

*SYSTEMS FEATURED ARE JUST A SAMPLING OF THE THOUSANDS OF POPULAR CONFIGURATIONS AVAILABLE. __ ___,::·--·1:-===· .----~.::::I 
+Pricing is not discountable. ifor a complete copy of our Guarantees or Limited Wariam1es. please \'lflte Dell USA L.P. 2214 W BrakerLane. Building 3. Austin. TX 70758. OSusinessleasing arranged by Microso
leasing Group. Inc. "' Prices and specifications valid in the U.S only andsubiect to change without notice. The Intel Inside logoand Pentium are regi stered trademarks and lntelDX4 is aHademark of Intel 
Corpo ration. MS. Microsoft. Windows and the Windows logoare reg istered trademarks and Windows NT is a trademark of Microsoft Corpora tion. ©1996 Dell Computer Corpora1ion .Alt rights reserved Windows"S 
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DELL LATITUDE XPi P75D 

75MHzPENTIUM PROCESSOR 


• 10.4" Dual Scan Co lor Display 
• 8MB RAM (40MB Max RAM) 

• 256KB L2 Cache 
• 540MB RemovableHard Drive 


(12GB Max) 


• Smart Lithium Ion Battery with 

Advanced Power Management 


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

• 2Type11/1TypeIll PCMCIA Slots 

• 6.2 Pounds 

• 1Year Warranty ' 

* Add an external Sony multimedia 
kit with detachable speaker and 
CD-ROM for $499 more. 

Business Lea se: $89/Mo. 
Order Code #800044 

DELL LATITUDE XPi P120D 
120MHz PENTIUM PROCESSOR 

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

• 25GKB L2Cache 

• 540MB Removable Hard Drive 
(12GB Max) 

• Smart Lithium Ion Battery with 
Advanced Power Management 

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

• 2Type 11/1 Type Ill PCMCIASlots 
• 6.2 Pounds 
• 1Year Warranty 

~ Ask about our P720STsystem with 70.4" 
SVGA Active Matnx Color Display. 

Business Lease: $107/Mo. 
Order Code #800036 

DELL LATITUDE LX 4100T 
lOOMHzINTELDX4™PROCESSOR 

• 10.4" Active Matrix Co lor Display 
• 8MB RAM (24MB Max RAM) 

• 128KB L2 Cache 
• 420MB Upgradeable Hard Drive 


(81 0MB Max) 


• $99 More for Zncl NiMH Ba ttery 

(Slides in to fl oppy drive to 

acl1i eve extended battery life) 


• 32-bitLocal-busVideo, lMBVideo RAM 

• 2Type 11/1 Type 111 PCMCIA Slots 

• 6.2 Pounds 
• 1Year Warranty 

* Upgrade to an 8IOM8 hard drive 
for $200 more. 

Business Lease: $74/Mo. 
Order Code #800033 

DELL LATITUDE LX 4100T 
lOOMHz INTELDX4 PROCESSOR 

• 10.4" Active Matrix Co lor Display 

• lGMB RAM (24MB Max RAM) 

• 128KB L2 Cache 

• 810MB Upgradeable Hard Drive 
• $99 More for 2nd NiMH Battery 

(Slides in to fl oppy drive to 
ach ieve extended battery life) 

• 32-bit Loca l-busVideo. 1MB VideoRAM 
• 2Type11/1 Type Ill PCMCIA Slots 

• 6.2 Pounds 
• 1Year Warranty 

* Add a28.8 X-Jack modem for 
only $259 more. 

Business Lease: $96/Mo. 
Order Code #800042 

Dell's featured computer artist is Jonathan Herbert of NY.NY. 

If you're impressed by Windows 95, you 
shou ld see it running on the Dell Dimension XPS 
P133c and the Dell Dimension P100t. These DeW 
systems were just judged the best for running 
Windows 95 by PC Magazine. 

The experts reviewed 83 different desktops­
both high-end (120 and 133MHz) and mid-range 
(90 and 1OOMHz), and the Dell systems swept 
both categories. In fact, they praised the Dell 
desktops, ca lling them, "sh ining examples of 
what this award is all about:' 

The way these systems run Windows 95 is 

impress ive. But the way these systems are 
priced is even more so. 

To order, give us a call today. 

DIRECT NEWS ON THE INTERNET 
For free updates on Dell's product offerings, pricing 
and other news electronically, send an email message 
to "DirectNews-request@dell.com:· 
Please use the word "subscribe" as the body of 
your message. 

I liiil ;l 1! 3;II@!I 
800-545-3770 
In Canada~ call 800-839-0148 

Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 

Sun12pm-5pm CT• http//www. usdell.com/ 

I Keycode #01093 I 

http:usdell.com
mailto:DirectNews-request@dell.com
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PC 
BUYERS . 

CONFIGURATION 
OVERALL MANUFACTURER AND MOOEU 

~AHll RATING PRICE 
Minitower, 133-Mhz '.entium, 16MB ot 
memory, lGB hard disk, quad-

Dell provides stron P: 
and pre\oa ds .M·­

1 8.77 
speed CO -R()M _ 
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BUSINESS WEEK 

CONFIRMS WHAT YOU 


ALREADY KNE\Y. 

In search of the perfect PC? Just ask Business Week. In its First Annual Computer Buying Guide, 


the Dell Dimension XPS P133c was rated #1 among the "Best Bets for PC Buyers:" 

That's another best for Dell, a company famou s for delivering the best performance, 


the best feature s, the best value. But that's probably not news to you, is it? 


liilt!;lih;ll@!i 
800-545-3723 
In Canada~ cal l 800-839-0148 
Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 

Sun 12pm-5pm CT • http://www.us.del l.com/ 
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