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SUPERIOR SOLUTIONS BY DESIGN 

A ny PC maker ca n claim to offer a so lu rion rhar covers your needs. Bm at M icro n 

Electronics, we prefer to ler our histo ry and o ur products speak fo r themselves. We 

rhink you'll agree, ir 's an impress ive sto ry. 

Superior Manufacturing-A Micron Tradition 
Mi cro n bui lds PCs with a legacy of excel lence. O ur manu facturing processes grew o ut of 

nea rl y rwo decades in the semico nducto r busin ess, where precisio n is measured in m illionths 

of an inch , and qua li ty in parts per million. We've built st rategic relarionships wirh compa­

f
~=:;;:~~~!!!~~~~~iiiirl ni es li ke lnrel, Microsoft and Novell. From rhis so li d backgro und, we're forg ing unbear­

able sysrems you ca n counr on today and tomorrow. 

Award-Winning Products 
In rhe pasr rwo yea rs, lead ing ind ustry publicatio ns have applauded Micro n 

PCs wirh more rhan 140 awa rds fo r prod uct performance, customer se r­

vice and supporr. T his includes PC Magazine's Besr Products and Ed ito rs' 

C ho ice awards in severa l catego ri es. Add more rhan 40 PC World Best 

Buy awards and you've gor an impress ive rechnology hall of fame. 

Recognized Service and Reliability 
After your purchase, the sto ry co ntinues. Just ask PC Magazine readers. T hey 

RELIABILITY RANKING 
bestowed us the coveted Readers' C hoice fo r C ustomer Service and Reliability in lST TIER 
1994 and 1995. And PC World recently awarded us hrsr t ier srarus along with the APPLE COMPAQ j l DIGITAL ~:~'-!:;t 

likes of Apple, Compaq , Digital and HP. Prerty good co m pany, wouldn't you say1 

2ND TIER
Micron Power Warranty-An Industry First AST D~LL IBM NEC 
We support our reliab ili ty pro mise w ith the industry- leading Micro n Power" ' wa r­

3RD TIERranty* . It backs the microprocessor and main memory for fi ve years, an industry 

flrsr. Add a three-year, parts-only system warranty and a 30-day mo ney-back guar­
Sou1Ce: PC Woild Reliability &Service Monitor, Moy 20 ·November 20, 1995 anree, and you can rest assured that you're in good hands. 



Milli@tjlfI1i1__.MlllUWHlfI1i1iijli'i 
• lnlel l66MHz Pentium• processor 
• 512KB pipeline burst coche, flo sh BIOS 
•BX EIDE CD-ROM drive, 3.5'' floppy drive 
• 16-bit stereo so und &speokers 
• PCI 64 -bit 3D vi deo, MPEG, 2MB EDO 
•Tool-free minitower or deskt op 
• Microsoft• Mouse, l04-key keyboard 
•Microso ft Windows• 95 &Ml Plus! CD 

(J •5-yeor/3-yeor Micron Power~ warranty ' 

• BMB EDO RAM • l.OGB EIDE hard dri ve 
• 15"Micron l5fGx, .2Bdp (13.7" display) 
• Microsoft Works 95CD 

$ 1,9 9 9 Bu;n•1teose$68/mon1h 

• l6MB EDO RAM • l .6GB EIDE hard drive 
• 15"Micron l5fGx, .2Bdp (13.7" display) 
•Microsoft OfficePro 95 &Bookshelf95 CDs 

52,299 8usiiesslease$78/monlh 

• 32MB EDO RAM • 2.1 GB EIDE hard dri ve 
• 17" Micron llfGx, .26dp (15.B"display) 
• Microsoft Office Pro 95&Bookshelf 95CDs 

52,899 Businessteose$99/monlh 

•With l33MHz Pentium processor..........subtroct 1200 

•With l50MHz Pent ium processor..........subtract 1100 

•With 200MHz Pentium processor................odd 1200 


• Intel l66MHz Pentium processor 
• 512KB pipeline burst coche, flosh BIOS 
• PCl 32-bit Ultra SCSI fost-20 controller 
•BX SCSI CD-ROM drive, 3.5'' floppy drive 
• 16-bit stereo so und &speakers 
• PCI 64-bit 3D video, MPEG, 2MB EDO 
•Tool-free minitower or desktop 
• Microsoft Mouse, l 04-key keyboard 
•Microsoft Windows95 &MS Plus! CDs 
•Microsoft Office Pro 95 &Bookshelf 95 CD 

;)• 5-yeor/3-yeor Micron Power warronty' 

• 16MB EDO RAM• lGB fa st SCSl-2hard dri ve 
• 15"Micron l5fGx, .2Bdp (13.7"display) 

52,599 su;,.,teosesss1mon1h 

• 32MB EDO RAM• 2GB fa st SCSl-2 hard drive 
• 15"Micron lSfGx, .2Bdp (13.7"display) 

53, 199 8usinessleaseSI09/monlh 

• 64MB EDO RAM• 4GB fost ICSl-2hard drive 
• 17" Micron llfGx, .26dp (15.B"display) 

54,299 su;nmsleoseS \4 6/monlh 

•With l50MHz Penlium processor...... ..subtract 1100 
•With 200MHz Penlium processor..............add 1200 


• Intel l33MHz Pentium processor 
• 256KB pipeline burst coche flash BIOi 
• BMB EDO RAM• l .OGB EIDE hard drive 
• BX EIDE CD-ROM dri ve, 3.5" floppy dri ve 
• 16-bit stereo sound &speakers 
• 2B.B fox/modem,speokerphone, voice moil 
• Microsoft Phone telephony software 
•Internet ready: 

Internet in oBoxfrom CompuServe• /Spry 
Internet Explorer 

• Pro dig , America Onl ine• &CompuSer ve 
trial memberships 

• PCl 64-bit 3D video, MPEG, 2MB EDO 
• 15"Micron l5fG x, .2 Bdp (l 3.7" display) 
•Tool-free minitower or desktop 
• Microsoft Mouse, l04-key keyboard 
• Microso ft Windows 95 &MS Plus! CD 
• Quic ken• financial Pak includes: Quicken Deluxe 

5.0; Quickenfinancial Planner"; Quicken Parents' 
Guide to Money";Quicken Family Lawyer" 

•Microsoft Home Pak includes:Works 4.0 for 
WindolVI 95; Publisher Deluxe for Windows 
95; Encarta• 96; Encorta 96 World Atlas;Music 
Centrol"96; Wine Guide; Arcade1.0;Scenes­
Sporls Extremes Coll ection; Cinemania" 96; 
Julio Child Home Cooking; Best of Windo1V1 
Entertainment Pack; CD Sampler(including 
fury' game demo)

{J •5-year/3-year Micron Power worronty' 

$ 1,999 YjJ}bady 

lnh:-malionalS:lles fi lrllcmaiional Fax ~,., Tollfn-e from Pueno Rico ....... Tollfl\-e from Canada

208-893-8970 208-893-7393 ..:;;;;;;;; 800-708-t 756 "'!"'" 800-708-t 758 

• Intel l66MHz Penlium processor 
• 256KB pipeline burst coche, flash BIOS 
• l6MB EDO RAM • l .6GB EIDE hard drive 
• BX EIDE CD-ROM dri ve, 3.5'' floppy drive 
• 16-bit 3D Wavetoble stereo sound card 
•Advent AV270 2x25 wall ste reo speakers 
• 2B.B fox/modem, speakerphone,voice moil 
• Microsoft Phone telephony software 
• Internet ready: 


Internetin aBox from CompuServe/Spry 

lnlernet Explorer 


• Prodigy, America Online&CompuSer ve 

trial memberships 


• PCI 64-bit 3D video, MPEG, 2MB EDO 
• 17" Micron llfGx, 26dp (l 5B"display) 
•Tool-free minitower or desktop 
•Microsoft Mouse, 104-key keyboard 
•Microsoft WindolVI 95 &MS Plus! CD 
•Microsoft Office Pro 95 &Bookshelf 95 CDs 
•Quicken financial Pok includes:Quicken Deluxe 

5.0; Quickenfinancial Planner;Quicken Parenls' 
Guide lo Money; Quickenfamily Lawyer 

•Microsoft Home Pakincludes:Works 4.0 for 
WindolVI 95;Publisher Deluxe for WindolVI 
95; Encarla 96; Encorta 96 World Atlas; Music 
Centrol 96;Wine Guide;Arcode 1.0; Scenes­
Sports Extremes Collection;Cinemonio 96; 
Julio Child Home Cooking; Best of Windo1V1 
Enlertoinment Pock;CD Sampler (including 
Fury' game demo)

{J •5-yeor/3-yeor Micron Power worronty ' 

52,999 ~bady 

l •I 

"Intel 200MHz Pentium Pro processor 

"256KB internal coche, flash BIOS 

• BX EIDE CD-ROM dri ve, 3.5"floppy drive 
"16-bit stereo sound &speakers 
11 PCl 64-bit 3D video, MPEG, 2MB EDO 
11 Tool-free minilower or desktop 
11 Microsoft Mouse, I 04-key keyboard 
"Microsoft WindolVI NT' Workstation 3.51CD or 

Windo1V195 &MS Plus! CD 
•Microsoft Office Pro 95 &Bookshelf 95 CDs 

{J '' 5-yeor/3-yeor Micron Power warranty' 

• I6MB EDD RAM • l .OGB EIDE hard drive 
• 15"Micron 15fGx, .2Bdp (13.7" display) 

52,699 su;n•lleose$92/monlh 

• 32MB EDO RAM• I .6GB EIDE hard drive 
• 17" Micron llfGx, .26dp (15.B"display) 

$3 / 2 9 9 Businmleme $112/monlh 

Design ed for 

: ::~~-.. ~ -- i!!! 
:: : ~~= .. .....~ . ....,,,, .~ 

Microsoft• 
Windows"95 

• lnlel 200MHz Pentium Pro processor 
• 256KB internal coche, flash BIOS 
• PCI 32-bit Ultro SCSI fost-20 controller 
•BX SCSI CD-ROM drive, 3.5" floppy dri ve 
• 16-bit stereo sound &speakers 
• PCI 64-bit 3D vi deo,MPEG, 2MB EDO 
•Tool-freemini-towerordesktop 
•Microsoft Mouse, 104-key keyboard 
• Microsoft WindowsNT Workstation 3.51 CD or 

Windows95 &MS Plus! CD 
• Microsoft Office Pro 95&Bookshelf 95CDs 
• 5-yeor/3-yeor Micron Power warranty' 

• 32MB EDO RAM• 2GB fa st SCSl-2hard drive 
• 15"Micron 15fGx, .2Bdp (13.7" display) 

53,699 8usin•11eoseSJ26/mon1h 

• 64MB EDO RAM• 4GB fo~ SCSl-2hard dri ve 
• 17" Micron llfGx, .26dp (15.B"display) 

54,799 Bu;n•sleoseS\63/monlh 

•I 2BMB EDO RAM• 9GB fast SCSl-2 hard drive 
• 21 "Micron 21FG x, .26dp (20.0"display) 

$7,899 su;nosleoseS248/monlh 

Outstanding Performance-Don't Take Our Word for It. 
Talk is cheap when you're speaking for yo urse lf. But when it's 
fro m the mouth of an industry ex pert, ir carri es weight. Here 
are a few of many examples of what they're saying about 
Micro n PCs: 

Micron Home MPC " ... rhe fastest we've ever tested ... as 
well as a marvelous fam ily package ... it wins o ur Top Rated 
awa rd .... "-Family PC, May 1996 

Micron Millennia "Jn shorr, Micron covers all the bases with 
rhis Best Buy. " -PC World, March 1996 

Micron PowerServer "Th is is defi nitely a best buy." 
-Computer Shopper, January 1996 

Micron Millennia TransPort'" " ... nea rly a dead ringer fo r 
IBM's T hinkPad . . . bur performs better and saves you about 
$2,500. " -PC Magazine, April 1996 

fl S·ye11r limited warranty on microprocessor and main memory 
d 3·yeor limited ports-only system warranty 
ti 1·, 2- or 3-yeor optional on-site service agreement for all desktop systems 
f l 30 days of free Micron-supplied software support 
(I 30·day money-back policy 
fl 24-hour technical support 
All sales ate sub;ect to Miuon 's standard limited warranties and termsand condilions of sole. 

Copies of our limited wurronlies may be obloined on our web site Of by rolling Micron. 

Toll fn.'CfromMexicu 
95-800-708-t 755 

900 E. Karcher Road, Nampa, ID 83687 • Mon-Fri 6am·10pmSat 7am-5pm !MT)• International Sales Hours: Mon-Fri 6am-7pm IMT) 
208-893-3434 • Fax 208-893·3424 • Purchase Order Fax 208·893·8992 • GSA Contract #GS35F4317D 

• Technical Support Available 24 Hours ADay-7 Days AWeek • Technical Support E-mail: techsupport.meic@micron.com 
Cl1996 Micron Electron.cs. Inc. AU nghts reserved Micron Ektclforncs is 0011&Sl)Of'ls1tie to.1om1SS10ns or errOfs lf1 typography or pho1ography. AD pu1chases aresubtecf 1oa~a1labo!ity Pnces 
and ~ficahons may r:>e changed withou! oo'?: prices do not ~ude shtpp111g and Mndling. 30-day moooy-back policy does not include return treigtl! and 011g1nat shippingi11andling charges, 
applies only to M,cr°:" brarld pnx~uets and ~·ns from date ot shipment. All sales are subject 10 Micron Ele<:1ronics ' C1.11ent terms and corld~ions o1 sale. Lease prices based )n J6-rnon1ll 
lease. ln?el. Intel Inside arid Pentium a1e registered trademarks of the Intel Corporation. Microsoft, Windows ard lhe Windows logo are registered tradernar\\s and Wir.Oows NT is a iradernark 
of Microsoft Corpora11on. All 01her service marks. trademarks and regis1ered uadernar\\saie ll'lfl Pfoperty or ll'lf!ll respe<::rve ~- BYTE-MILIMILPl \IHOM-9608 

http:Electron.cs
mailto:techsupport.meic@micron.com




Circle 142 on Inquiry Card. 



Pentium®Pro processor-based 

systems, Windows* NT, 


and the right desktop manage­
 { dVot ac.tuaf 1.i ZE.. } 

ability tools can decrease your 
total cost of ownership. 

OPTIMIZED 
32-BIT 

PERFO RMA NC E. 
TRUE MULTITASKING. 


Not only fas t, 

but capable of doing 

many things at once. 


L2 cache brings 
most frequently 

used data closer to 
the processor unit. 5.5 Million Transistors. 

(Go ahead, count 'em.) 

Dynamic Execution 

Pentium Pro processor-based systems 
have enh anced reli ability becau se 

enables the processor 
to predict up to 30 

so ftware instructi ons 
in advance. 

Power, power, 
and more power. 

DATA FLOW 

ANALYSIS. 


Data fl ows 

fast and free. 


of Error Correcting Code technology. 

© 1996 Jn1cl Corpor.ujon. * lnl.lic:Hcd names 
arc trademarks of other companies. 

Afew tidbits about the 
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Faster Web searches poweredNorton Sf32* • Pentium• processor 166 MHz 
by Open Text* and Pentium®Pro

• Pentium processor 200 MHz 100 -----­ processor-based systems.
• Pentium• Pro processor 180 MHz

80 -·--­
• Pentium Pro processor 200 MHz Systems loaded with

60----­
the latest tools, 

40 like Intel 's LANDesk® 


20 
 Management Suite, 

give you increased 


Benchmarks manageability. 

Fast. Fast. Fast. 
RUNS 


SMOOTH. 


Build a 
stronger, 
healthier 
lntranet. 

Enables you to run 
your entire computing 

environment on 
one architecture. 

The Pentium Pro processor 
(emphasis on" PRO") 

is the new standard 
in bu siness computing. 

PROUD PA RTNE R 

15q·-·~ ..,._ www.intel .comSmithsonian 

Pentium Pro processor-based 

systems combined with Windows 


NT help you build a secure
{ ~tif[not aetu.a[ 1izE. } 
computing environment. 

For even more 

information, 


visit our Web site. 


Pentium®Pro processor. 


The Computer Inside.'" 

www.intel
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Your Business 

Needs the Web 


68 

ByJon Udell 

New platform-independent applications 
not only let you run your business 
on-line-they're jump-starting a golden 
age of software development. 

Beyond 
BenchmarketingIs ATM Ready to Catch Fire? speedy, more direct way 

82 of send ing data. 121 

The Elements 
of Design 

BONA 1 
By Tom Thompson 
A tour of research 
facilities offers a look at 
potential breakthrough 
technologies. 

-

STATE Of THE ART 

200 MHz 26 Security Policy 36Teach Your Apps to Speak ATM 
Are You Ready for ATM? 97 

Vendors Eye Internet Lower Prices, Modularity85 By Barry Nance 
Telephony Standard 27 Lead Notebook Trends 38By Lane F. Cooper Tools you can use to make your 

You've heard what ATM applicati ons ATM-aware. 
Stratus PC Server The Interview: MOLAP, ROLAP,promises. Is it time to make the 
Wins Best of Comdex 28 Overlap 40 move to this evolving INBOX 

technology? 
Java Business19 EDITORIALAppl ications Arrive 30Virtually Well Connected Readers react to our stories on 

93 Unix vs. NT and work flow, Weird, Wacky, and Wonderful 
Codetalk 32 ByAlan]och and write about problems with 14 

Virtual circuits make ATM a the year 2000. By Mark Schlack 
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ByAlan f och 
With technologies maturing 
and prices fa lling, it could 
happen. 

ATM network 
Physical 

layer 

By Rich Grace 
Don't let those numbers 
fool you. Here's what you 
need to know about 
benchmarks. 

BITS 

New Desktop Standard: How to Create a Network 
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Mainstreaming Pentium Pro 
41 

By Selinda Chiquoine 
AST's Bravo M S-T 6200 is a 
hi gh-hertz Pentium PC with a 

ni ce pr ice. 

Navigator Turns 3.0 
42 

By Rex Baldazo 
Netscape's lates t browser is a 
definite step forwa rd but not a 

giant leap. 

ThinkPad Gets Thin 

47 
By Dave Andrews 
IBM 's T hinkPad 5 60 packs a 
big screen, keyboard, and com­

prom ise into a 4-pound, 
1.2- inch -thick package. 

Move Aside, Mac 

48 
By Tom Thompson 
The fastes t Power M ac yet, 
Power Computing's 180-MH z 
clone passes performance and 
compatibility tests with fl ying 
co lors. 

\fYEB PROJECT 
JavaScript Adventures 

117 
By Rex Baldazo 
Enjoy water-skiing on a lake of 

fire? T hen programming in 
JavaScript might be for you. 

CORE 

Operating Systems 

Air-Tight Windows NT 
51 

By Jim Reynolds 
With its C2-level rating, NT 
meets the practical securiry 
needs o f both users and 
administrato rs. 

Networks 
Manager Server 

Management applications 

SNMPv2 manager e 

Patching the Cracks in SNMP 

55 
By William Stallings 
A look at the fi xes and flaws o f 
the new version o f SNM P. 

CPUs 

The PowerPC Goes Consumer 

59 
By Tom Thompson 
Inside the 601GF chip, show­
ing up in all kinds o f places. 

Programming 

Programming Strategies 
for Intel's MMX 

63 
By Jonathan Khazam 
and Bev Bachmayer 
H ow to use the Pentiu m's new 
multimedia instructions. 

SERVICE 
Reader Service 

Inqui ry Reply Cards 120C-F, 

120IS A-D, 176A-B 

Index To Advertisers By 
Alphabetical Order 176 
Product Category 178 
Editorial Index 
by Company 180 

REVIEW 


SOL Server: The Sequel's Better 

131 
By Ma rk H ettler 
SQ L Server 6 .5 makes it easier 
to manage multi ple servers and 

repl icate databases. 

COMPARISON 

Double-Speed SCSI 
126 

By Robert L. H ummel 
We test state-of-the-art Ultra ­
SCS I host adapters from 
Adaptec, BusLogic, and 
QLogic. Pl us, an OEM card 
fro m Symbios Logic. 

LAB REPORT 


LAB REPORT: HARDWARE 

12 Tape Libraries for Network 
Backup 

102 

By Jim Kane, Dorothy Hudson, 
and Maggi Bender 
With their huge storage capac i­
ti es, these tape librari es ease 
network-data overload. 

WHAT'S NEW 
182 

A preview of AMD's 5K86 ­
P75 CPU, plus a look at Micro ­
Help's Z ip fil e utility. 

POU RN ELLE 
Adieu, Pentafluge ...Hello, Cyrus 

133 
By j erry Pournelle 

Jerry breaks in a new Cyrix 
6x8 6 machine. 

TOYS 
Web Phones 

188 
Emerging digital ce ll models 
will put the Web just a phone 
ca ll away. 

LAB REPORT: SOFTWARE 

Microsoft's Suite Victory 
112 

By David Seachrist 
and Russell Kay 
We compare the big guns in 
mainstream office 
applicati ons- suites fro m 

M icrosoft, Lotus, and Corel. 
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CONTENTS BY PLATFORM 


WINDOWS 
New Desktop Standard: 
200 MHz .. . . . .. ... . . . . . . ... 2 6 

Advances in processor technol­
ogy bring new levels of afford­
able performance. 

Windows 95 Stymies 
Blind Users .. . . . . . . . 3 6 

Much-awaited adaptive tech­

nology is still months away. 


Mainstreaming 
Pentium Pro . .. . .... 41 

With new Intel chips, AST's 

200-MHz Bravo delivers high 

speed at relatively low cost. 

ThinkPad Gets Thin . . .. 4 7 

IBM's newThinkPad 560 

packs a lot of features and pow­

er in its sleek frame- but not 

without compromise. 


Air-Tight Windows NT . . 51 

A look at the OS's government­

certified security features. 


Programming Strategies 
for Intel's MMX . . . ... 6 3 

An Intel engineer explains how 

to make the best use of the new 

multimedia instructions in its 

Pentium processors. 


Your Business Needs 

the Web . . . . .. . . . . . 68 

This report on how you can set 

up and run a business on the 

Web includes a look at Citrix 

WinFrame, a mu ltiuser imple­

mentation of NT. 


Microsoft's Suite 

Victory . . .... .. . . . 11 2 

We test three Windows office 

suites that can handle many of 

your software needs: Corel's 

WordPerfect Suite, Lotus's 

SmartSuite 96, and Microsoft's 

Office. 


SOL Server: The Sequel's 

Better . . .. . . . . . . . 1 31 

With new OLE automation 

tools and multiple server sup­

port, Microsoft SQL Server 6.5 

is a more formidable enterprise 

database manager than its pre­

decessor. 


UltraSCSI Doubles 

Speed ... . . . . . . . . 1 26 

If you're looking for faster 

mass storage, check out this 

comparison of three PCI-based 

UltraSCSI host adapters. 


Beyond Benchmarketing 1 21 

"Gee, I get a Norton SI of 50 
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zillion and 7 trillion Dhrys­
tones. Why are my Windows 
screen updates so slow?" 

Pournelle: Adieu, 

Pentafluge... Hello, Cyrus 1 3 3 

Jerry traces a machine lockup 

to Windows 95's System Agent 

but fares better with Plug and 

Play. 


A Helpful Windows 

Compression Utility . . . 1 8 2 

MicroHelp Zip helps you man ­

age popular Zip formats , plus 

formats you may encounter on 

the Internet. 


MACINTOSH 
Move Aside, Mac . . . . . 4 8 

With fast file and image manip­

ulation, Power Computing's 

180-MHz Mac clone is a multi­

media author's dream 

machine. 


UNIX 
Your Business Needs 

the Web . . . . . .. .. . . 68 

Unix servers and workstations 

are bound to be part of any 
o peration that wants to share 
information on the Web. 

Beyond Benchmarketing 1 21 

Some tips on interpreting test 

resu lts, including SPECmarks. 


NETWORKS 
How to Create a Network 

Security Policy . . . . . .. 3 6 

You can reduce the threat to 


important business data. 


Air-Tight Windows NT . . 51 

The OS has some security fea ­

tures that will appeal to net ­

work adm inistrators as well as 

users. 


Patching the Cracks 

in SNMP . ... . . . .. . . 55 

A close look at the features and 

fl aws in the new version. 


Are You Ready for ATM? . 8 5 

Here are five reasons that 

might help you answer "yes." 


Virtually Well Connected 9 3 

ATM's virtual circuits are an 

efficient, fast way to send data. 


Teach Your Apps to Speak 

ATM . . .. . . . . . . . .. 97 

There is no one-size-fits-a ll 

ATM APL But while standards 

evolve, here are some tools that 

can help you today. 


12 Tape Libraries 
for Network Backup .. . 1 02 
We test storage machines with 
Godzilla-size capacities and 
robotics capabil ities. 

Beyond Benchmarketing 1 2 1 

This guide to benchmarks 

includes a description of per­

formance tests for transaction 

processing. 


UltraSCSI Doubles Speed 1 2 6 

Until faster technologies arrive, 

UltraSCSI is the bus of choice 

for connecting hard drives to 

servers. Here are three PCI­

based host adapters that pro­

vide bandwidth of 40 MBps. 


SOL Server: The Sequel 's 
Better . . . . . . . .. . . 1 31 

With the new Distributed 

Transaction Coordinator, ver­

sion 6.5 makes it easier to man­

age multip le servers and repli­

cate data among them. 


INTERNET 
Vendors Eye Internet 

Telephony Standard . . . . 2 7 

Sadness : The free ride may 

soon be over. 


Java Business Applications 

Arrive . . . . . . . ... . . 30 

They ain 't just for jazzed-up 

Web pages. 


Navigator Turns 3.0 ... . 42 

Netscape's latest salvo in the 

battle of the Web browsers is 

big and feature-rich, bur it's 

on ly an incremental improve­

ment over 2.0. 


Your Business 
Needs the Web . . . .. .. 68 

The developer of the BYTE Sire 

explains how to build Web 

server-based appl ications, how 
to integrate legacy systems with 
the Web, and how Java and 
ActiveX will transform Web 
cl ients. 

JavaScript Adventures . 11 7 
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" Funny, 

I thought my 

job description 

said 

MIS manager 

not 

Uh-oh. It's time to start designing a 
HELP 

._____ client/server network. All in the line of 

duty, of course. The trick is to do it somehow without 

risking your life. 

The problem can be summed up in a few words. 

Words like "danger." And "why me?" 

Wouldn't it be nice if you could see exactly how 

things were going to work before rocketing headlong 

into a sky full of question marks? 

That's what we thought. 

At IBM, we've spent years helping a wide variety 

of companies find an even wider variet)' of client/ 

server solutions. Recently, we took what we've learned 

over those years, the accumulated wealth of knowl­

edge, solutions, ideas, inspirations and innovations, 

and published them on a Lotus Notes® database. 

We call it the IBM Client/Server Advisor System~ 

and marketing, human resources, manufacturing or 

finance, you can start from a point of lmowledge and 

experience. Together, we can devise a solution for 

your business by looking at the ways in which other 

businesses satisfied similar needs. 

Of course, simply having a solution isn't exactly 

the same as having a solution that works for you. So 

we created Qpen Sxstcms Centers (there are 42 of 

them around the world). There, we can get more 

specific, design a tailored solution and test it in a 

real-life multivendor environment. So you'll see just 

how it will work in your company. 

All of which means that instead of worrying 

about the risks, you can start focusing on the oppor­

tunities. To find out more, visit \Vww. ibm.corn or call 

l 800 lBM-7080, ext. G130, for a free 16 -p~ige booklet. 

Then sigh with relief. 

and it puts a vast reservoir of knowledge within easy 

reach. So whether you have to design a system for sales Solutions for a small planet'" ---­
==-= ':' =® 

IBM, IBM Client Servur Adv isor System and Sol utions fo r a small planet are trademarks of IBM Corp. Lotus Noles is areg isteredtrademark of Lotus Devel. Corp.©1996 IBMCorp. 
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16MB EDO RAM Standard 
- up to 40MB total--- ­
Super-fast EDO RAM on 
board and a second bank 
for expansion. User 
upgradable-:upgrade 
w1tnout wastmgRAM. 

lOOMHz to 133MHz 
Intel• Pentium• Chip -- ­

Plus 256K syncburst 
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performance that rivals 

many desktopPCs. 


Two-way Infrared Port 
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!RDA-compliant wireless 

connection. 


Removable 810MB to 
l.3GB HDD·--- ­
You get greater data 

storageand upgradabili 

for the future 


12-cell Lithium Ion Battery 

4 more cells than most notebooks plus52 watts 

mean longer on-the-road computing wi th 

enoughbattery life to rw1 your CD-ROM. 
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• 4X CD-ROM MODULE TYPE 111 PCMCIA SLOT 
• 28.8 INTERNAL FAX MODEM • INTEGRATED DUAL­
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ION BATIERY • PARALLEL, SERIAL, PS/2, 
• 32-BIT LOCAL-BUS VIDEO INFRARED ANDGAME PORT 

ADD RAM IN BMB INCREMENTS FOR ONLY $399 

AT TIME OF NOTEBOOK PURCHASE 


Dual Pointing Devices 
Pick your pointingdevice: a standard dual-button 
pointing stick or optional touchpad (pictured) 

WmBookFX 

The new WinBook FX combines the maxi­

mwn features in ahigh-quality, best 
value notebook, and continues the award­
winning traditionof WinBook Computers. 

• POWER-SAVING 100MHZ 
INTEL®PENTIUM' CHIP 

• 16MB EDO RAM 
• 810MB REMOVABLE HOD 

• PLUS STANDARDFEATURES 

• POWER-SAVING 133MHZ 
INTEL®PENTIUM• CHIP 

• 16MB EDO RAM 
• 1.3GB REMOVABLEHDD 

• PLUS STANDARD FEATURES 

11.3" SUPER VGA 
Active Matrix Display 
Extra large display with 
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gives you a bigger picture 

One Type III & One 
Type II PCMCIA Slot 
32-bit PC! Local Bus PCMCIA 
controller to accommodate 
both type II and type Ill for a 
greater variety of options 

Modular Bay 
The greatest flexibility 
in mobilecomputing 

or 
8-cell Lithium Ion 
Battery (option) 

or 

SoundBlaster compatiblesow1d for 
a complete multimedia experience 
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ow there's a desktop PC that's flexible andN

24-hour technical support 

Alf sales are subject ta Micron's standard limited warranties and terms and conditions al sale. 
Copies al our limited warranties may be obtained an aur web site or by rolling Micron.YOU COVERED. 

MICRON™ HAS 

ment-the Micron ClientPro"' . Designed for 
long life and reliable, affordable performance, 
the Micron ClientPro offers you stability. You'll 
get years of productive, adaptable computing 
without costly system upgrades. And with 
Micron, you get a system custom configured to 
fit your office needs. Best of all, it's backed by 
our industry-leading Micron Power5

M warranty*. 
Call today and put the ClientPro to work in 
yo ur office. 

5·year limited warranty on micropromsor and main memory 
3·year limited parts·only system warranty 
I·, 2· ar 3·year optional on·site service agreement far all desktop systems 
30 days al free Micran·supplied software support 
30-day money-back policy 

sensibly priced for your office or depart­



SYSTEM CONSIDERATIONS 


MICRoNJust won two PC Magazine DELEditors' Choioe awards 
--"'~~~~~~~-----

.!. 5 year Micron Power 
,

.t. 1e;t Tier Reliability 

./. Stable network perfo 

./. Priced right 
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• Intel l OOMH z Pentium" processor 
• 256KB pipeline burst cache, flash BIOS 
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•Microsoft DOS 6.22/Windows" for Workgroups 3.11 

ff • 5-year/3-year Micron Power'M warranty* 
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• 1.0GB EIDE hard drive 
• 14"Micron 14FGx, .28dp (12.9"display) 
• Microsoft Works preinstalled 
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•Microsoft Office Pro 4.3 preinstalled 

l "*-1 Tollfree [romCanada 
...... 800-708-1 758 

~ Tollfree from Pueno Rico 
~ 800-708-1756 
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51,943 
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95-800-708-1755 
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208-893-8970 208-893-7393 
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ClientPro Pl66 
• Intel l 66MHz Pentium processor 
• 256KB pipeline burst cache, flash BIOS 
• 3COM 3C509 Combo network adapter 
• 32MB EDO RAM 
• 2.1 GB EIDE hard drive 
• 3.5" floppy drive 
• BX EIDE CD-ROM drive 
• PCI 64-bit graphics accelerator (2MB EDO) 
• 17" Micron l 7FGx, .26dp (l 5.8" display) 
• Tool-free minitower or desktop 
• Microsoft Mouse, l 04-key keyboard 
• Microsoft Windows NT'" Workstation 3. 51 CD 
• Microsoft Office Pro 95 & Bookshelf® 95 CDs 53,282ff • 5-year/ 3-year Micron Power warranty* 

Bus. lease s112/mo. 
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Weird, Wacky, and Wonderful 

Life's never boring in computing, and it's about 

to get a whole lot more interesting. 

IID
very few years, the comput­
er indust ry ex periences a 
collective madness in which 
N orthern Califo rnia civility 

gives way to a mentality more typical 
of Chicago commodities pit bulls. It's 
shaping up to be one of those years. 

Those of us who buy and use com­
pu ter techn o logy are confronted by a 
horde of shouting, shoving vendors, a ll 
vying for our business. Our whole world 
is being shaken up. And that's p robably 
a good thing. 

After all , it' s been relatively calm fo r 
a few years. It used to be you bought a 
N ovell LAN, Windows or the Mac OS, 
so mebody's Unix relational database 
management system (RDBMS), maybe 
PowerBuilder if you wanted to be real­
ly cool, and voila!-a mainstream cl i­
ent/server computing architectu re. 

T hen thi s weird techn ology call ed 
the Web ki cked in. Build in fo rmati on 
systems around plain-ASCII text ? Pro­
gram in scripting languages? Sounded 
pretty primitive compared to database 
manage rs, SQL, and C++ . But so me­
where along the line, the sharpest in for­
mati on-tec hn o logy (IT) people go t a 
gleam in their eye. This Web technology 
seemed to address a whole host of prob­
lems that client/server computing just 
hadn ' t delivered on: portability, fl exi­
bility, and location independence. 

Remember how cli ent/server co m­
puting was supposed to let yo u shift 
work between client and server as need­
ed ? N o MIPS would go unused. H ow­
ever, nearly a decade after client/server 
first debuted, few tools exist that allow 
anything like a dynamic repartitioning 
of an application; none that I know of 
does it in real time or automatically. And 
even the best application splitters work 
onl y within their own confines. Try tak­
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ing a complex application system devel­
oped in C++, PowerBuilder, and Visu­
al Basic and start shifting fu nctio ns 
around . Can ' t get there from here, as 
they say in Maine. 

The wacky part is, this new Webbed 
world can get you at least partway there. 
Start with a plain-vanilla browser. It' ll 
ru n on th e thinnest cl ient plat for ms, 
even the much-heralded Web PC. Need 
a fa tte r one? Add plug-ins, Java, or Ac­
tiveX applets. Want a totally obese cli ­
ent ? Put Windows 95 underneath. 

T he wonderful part is, you can figure 
out all this fo r yourself. The whole fa t­
server/ fat- client debate has gone fro m 
a strategic one to a tactical one. There's 
no one right way to divide the work be­
tween server and client, despi te the mar­
ketectu ral pretensions of our software 
pit-bull traders. 

The whole fat-server/fat-client debate has gone 
from a strategic one to a tactical one. 

computing, replaces monolithic blocks 
of code with many smaller objects that 
cooperate to fo rm a working ap pli ca­
tion. T he objects can move around and 
be moved around by an intelligent net­
wo rked OS. 

Will emb rac ing thi s fl ex ibility and 
di ve rsity bring you closer to that ho ly 
gra il o f application systems that auto­
maticall y reconfigures itself fo r maxi­
mum perfo rmance and balanced capac­
ity utilization ? N o; the best you can do 
is achieve a static load balance with this 
new toolkit o f architectures. 

For now, that's as good as it's going to 
get. If we can just avo id getting sucked 
into a whirlpoo l o f fal se p ro nounce­
ments that a particular p rogramming 
paradigm is the right one, we now have 
the tools to get halfway toward that holy 
grail. 

When do we get to the fin ish line? 
Ironi call y, we' ll have to wait un til cl i­
ent/server computing withers away. Its 
emerging successor, distributed object 

If it works (and that's a big if), it will 
be a big step forward . M eanwhil e, the 
newfound fl exibili ty of browser cli ents, 
server farms, and components that are 
their own middleware should keep us 
busy learning and marveling for the next 
few yea rs. 

Mark Schlack, Editor in Chief 
msch lack@bix.com 

Help us tailorBYTE to yourneeds. Ifyou're 
a subscriber, please fill out and return the 
questionnaire in this issue. (You'll find it 
on the Reader Service inquiry reply cards.) 
Thanks. 

mailto:lack@bix.com
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''_Running OS/2 Warp Server on a network is like feeding it steroids. 

This thing really hummmmms." ~..... 


I 
Josh Ai.rail always keeps his antenna up 

NetworkI - for new ways lo enhance his network. His 

job as Systems Analyst for Cincinllati Bell lnJormation 

Systems demands it. 

So, leaving no stone unturned, .Josh figured he'd ta ke 

a look at OS/2° Warp Server - and that's when tilings 

really started to hum. 

Suddenly, his network was pumped up with a server 

ideal for running Lotus otes~ powerful databases and 

Internet packages. He had built-in tools for management 

and remote access without having to pay 

e)..1:ra for them. Along with compatibility 

with all the popular desktop OS's. 

Before you upgrade your NetWare0 network (or move 

to Windows NT"), call 1800 IBM-2468, ext. EA130, or 

visit www.software.ibm.com/info/ea130. Right now, you 

can save huncfreds of dollars on client software when 

you buy OS/2 Warp Server and Lotus 

otes - so it's a perfect time to take 

some new software out for a spin. 
--- -·-- * 

Solutions for a small planet•• 

IBM and OS/2 are registered trademarks and the OS/2 logo and Solutions for a small plane1 are trademarks of International Business Machines Corporation. All other company and/or product names are trademarks 
or registered lrademarks of their respective companies. IBM reserves the right to modify or withdraw these oromotions at any time © 1996 IBM Corp. All nghls reserved 

www.software.ibm.com/info/ea
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BYTE Guide to CO-ROM, 
Second Edition 
by Michael Nadeau 
lndudes One CD-ROM Disc 
$39.95USA 
ISBN: 0-07-882104-5 

OSBORNE~~ 
http://www.osbome.com 
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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 

·Installing Windows 95 

·The Internet 
·Multimedia 

·Handling old Windows and DOS applications 

·Networking with Windows 
·Troubleshooting... and much more 

You'll also getthe real scoop on hardware issues and 
third-party products. An ideal guide and handy 
reference, you'll turn to the BYTE Guide to 
Optimizing Windows 95 again and again as you 
power up Windows 95 to your standards. 

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

Available now at your local book and computer stores 
or call 1-800-822-8158 and use your American Express, 
VISA, Discover, or MasterCard. 

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

~~ioe to 

BPllMIZ.IN6 
WINDOWS 95 

Shortcuts and 
Techniques

for Increased 
Productivity 

BYTE Guide to Optimizing Windows 95 
by Lenny Bailes 
with Bermant, Menefee, and Heilborn 
$29.95 USA 
ISBN: 0-07-882120-7 
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Schildt's Advanced Windows 95 
Programming in Cand C++ 
by Herbert Schildt 
$29.95 USA 
ISBN: 0-07-882174-6 

~ 
A Division of11u: McGraw-Hill Companies 

http:http://www.osbome.com
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ARIZONA 
Tempe 
Computer Library 
PH: 602-820-0458 

CALIFORNIA 
Capira/a 
Capitola Book Cafe 
PH:408-462-4415 
FAX:408-462-2536 

Cupertino 
A Clean Well lighted Place 
PH: 408-255-7600 

Stacey's Professional 
Bookstore 
PH: 408-2S3-7521 
FAX:408-2S3-S861 

Irvine 
Irvine Sci-Tech Books 
PH: 714-733-1002 
FAX:714-733-0122 

las Angeles 
OPAMP Technical Books 
PH: 800-464-4322 
FAX: 213-464-0977 

Men/a Park 
Kepler 's Books & 
Magazines 
PH: 4 lS-324-4321 

Maunrain View 
Tower Books 
PH:41S-941-7300 

PalaAlro 
Stacey's Professional 
Bookstore 
PH: 4 l S-326-0681 
FAX: 41S-326-0693 

Sacramento 
Tower Books 
2538 Watt Avenue 
PH: 916-481-6600 

San Diego 
Sa nDiego Techni ca l 
Book, Inc. 
PH: 800-346-0071 
FAX: 619-279-S088 

San Jose 
Computer literacy 
Bookshops 
PH:408-435-1118 
EMAIL: info@clbooks.com 

San luis Obispo 
El Corral Bookstore 
CALPoly SLO 
PH: 805-7S6-1101 
FAX: 80S-7S6-53Sl 

Santa Barbara 
Earthling Bookshop 
PH: SOS-965-0926 

Stanford 
Stanford Bookstore 
Stanford University 
PH :S00-533-2670 

COLORADO 
Boulder 
Biblio Tek 
PH:303-443-7037 

Colorado Springs 
McKinzey-White 
Booksellers 
PH: 719-S90-1700 
FAX: 719-S31 -7631 

Denver 
Aurana Book Center 
PH 303-SS6-3230 

Tattered Cover Bookstore 
PH 303-322-7727 

Englewood 
Softpro Books 
PH :303-740-7751 
FAX: 303-740-81S2 

DELAWARE 
Newark 
University Bookstore 
University of Delaware 
PH: 302-831-2637 

GEORGIA 
Atlanta 
Eng ineers Bookstore 
PH:404-221-1669 
FAX:404-221-1119 

HAWAII 
Honolulu 
HonoluluBook Shops 
PH: 808-536-9Sl 2 
FAX: 808-S38-7S80 

IDAHO 
Moscow 
University of Idaho 
Bookstore 
University of Idaho 
PH: 208-885-6469 

IOWA 
Ames 
Iowa State University 
BookStore 
PH:515-294-5684 
FAX:S15-294-S669 

MARYLAND 
College Park 
University Book Center 
University of Maryland 
PH: 301-314-78S5 
FAX: 301-403-8326 

MASSACHUSETTS 
Boston 
Waterstone's Booksellers 
PH: 617-859-7300 
FAX: 617-437-0997 

Cambridge 
Harvard/Co-Operative 
Society 
PH:617-499-2000 
FAX: 617-868-7038 

WordsworthBooks 
PH: 617-498-0080 
FAX: 617-354-4674 

Worcester 
Tatnuck Bookseller/ 
Data books 
PH: 800-642-66S7 
FAX: 508-756-9425 

MINNESOTA 
Minneapolis 
Baxter's Books 
PH: 612-339-4922 
PH:800-626-1049 
FAX:612-339-6134 
EMAIL: 
tombaxter@aol.com 

NEBRASKA 
Lincoln 
NebraskaBookstore 
PH 402-476-0111 
FAX 402-476-0111 

NEW JER SEY 
Newark 
Newark Book Center 
PH:201-642-79S6 
FAX: 201-642-334S 

Princeton 
Princeton University Store 
PH: 609-921-SSOO 
FAX: 609-924-96Sl 

NEW YORK 
Blasdell 
Village GreenBookstore 
PH:716-827-S89S 
FAX:716-827-S898 

Fairport 
Village Green Bookstore 
PH:716-42S-79SO 
FAX: 716-42S-4968 

New York 
Barnes &Noble #200 
PH: 212-807-0099 

Classic Bookstore 
PH: 212-466-0668 
FAX: 212-466-0363 

Computer Book Works 
PH: 212-38S-161 6 
FAX: 212-38S-81 93 

McGraw-Hill Boo kstore 
PH: 212-512-41 00 
FAX: 212-Sl 2-4105 

Tower Books 
PH:212-228-S100 
FAX: 212-228-5338 

Rochester 
Tota l Information,Inc. 
PH: 716-254-0628 
FAX: 716-254-01 S3 

World Wide News 
PH: 716-546-7146 

NORTH CAROLI NA 
Chapel Hi/I 
Bull's Head Bookshop 
PH: 919-962-5060 
FAX:919-962-7392 

OHIO 
Cincinnati 
Universityof Cincinnati 
Bookstore 
PH: 513-SS6-1800 
FAX: S13-5S6-SSS5 

Dayton 
Books &Co. 
PH: 513-298-6540 
FAX: 513-298-7895 

Wilkie's South 
PH:513-434-8821 

Kent 
Kent State University 
Bookstore 
PH: 216-672-2762 
FAX: 216-672-3758 

l1ma 
Readmore's Hallmark 
2100 Harding Hwy 
PH: 419-229-2601 

OREGON 
Beaverron 
Book Vault 
PH:S03-646-8 119 
FAX:S03-646-44S9 

Corvallis 
Oregon State University 
Bookstore 
PH:503-737-4323 
FAX:S03-737-339S 

Porrland 
PortlandState Bookstore 
PH: S03-226-2631 
FAX: 503-725-3800 

Tower Books 
PH: S03-2S3-3116 
FAX: S03-2S3-4189 

PENNSYLVANIA 
Edwardsville 
Village Green Bookstore 
PH: 717-283-9340 
FAX: 717-283-9367 

King ofPrussia 
Gene's Books, Inc. 
PH:610-265-62 10 
FAX: 610-265-6260 
EMAIL: 
genesl@netaxs.com 

Philadelphia 
Tower Books 
PH: 215-92S-9909 
FAX:21S-923-5969 

Pirrsburgh 
Carnegie Mellon 
UniversityShoppe 
PH: 412-268-2966 
FAX: 412-268-5S92 

West Chester 
Chester County Book 
Company 
PH:610-696-1661 
FAX:610-429-9006 

TENN ESSEE 
Knoxville 
University Book & 
SupplyStore 
UniversityofTennessee 
PH: 615-974-1049 

TEXAS 
Arlington 
University Bookstore 
University ofTexas 
Arlington 
PH:817-273-278S 

Dallas 
Major's Scientific Books 
PH:214-631 -4478 

Denron 
University Bookstore 
University of North Texas 
PH: 817-S6S-2S92 

Houston 
Major's Scientific Books 
PH: 713-S22-1361 
FAX: 713-S24-S860 

VIRGINIA 
Blacksburg 
VolumeII Bookstore, 
Virginia Tech 
PH: 703-231-S991 
FAX: 703-231-7786 

WASHINGTON 
Bellevue 
Tower Books 
PH: 206-451-1110 
FAX: 206-4S4-0453 

Bellingham 
Students Cooperative 
PH: 206-650-3958 

Searrle 
Ell iot Bay Book Co. 
PH: 206-624-6600 
FAX:206-343-9SS8 

University Bookstore 
PH: 206-634-3400 
FAX: 206-634-0810 

WASHINGTON DC 
Washington DC 
Reiter's Scientific & 
Professional Books 
PH: 800-537-4314 
FAX: 202-296-9103 

WISCONSIN 
Milwaukee 
Harry W. Schwartz 
Bookshop 
PH:414-274-6400 
PH: 800-236-7323 
FAX: 414-274-6408 

KEY=SF65BYL 
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The New BYTE 

I really like BYTE 's new for­
mat. Your use of pastel col­
ors makes the magazine 
seem less stuffy and more 
approachable, yet you 
retain the same high quality 
in your in-depth coverage of 
state-of-the-art technology. 
My congratu lations to your 
layout designers. 
Frank Palmer 
FPalmer@msn.com 

I've just read the Jun e 1996 
issue and wish you hadn't 
made the format switch. 
The script-l ike font used on 
the cover and for article 
headlines and subhead lines 
is difficult to read and does 
not present a high-tech feel. 
The new graphics are even 
worse. They make it appear 
that BYTE is dumbing down 
to reach a less technica lly 
oriented audience. I don 't 
doubt that the same level of 
material is present, but I 
think it's being delivered in 
the spoon-fed manner of 
magazines for novices. 
Please reconsider your new 
look and make sure it's in 
keeping with your audience. 
Alan T. McDonald 
atmcdona@lanmail.rmc.com 

We've had some feedback 
from readers about the new 
typefaces, and it's clear that 
we've gone too small and 
too scripty in a few 
instances. We're fixing those 
readability problems. To 
readers who are concerned 
that we're dumbing-down 
BYTE, I can only say, watch 
us. We're absolutely not 
dumbing anything down. I 
have received clear and con­

sistent feedback from com­
puter professionals over the 
last few years that they have 
too much information to 
assimilate in too little time. 
Often, they have to quickly 
come up to speed on areas 
outside their specialties. Our 
goal is to help you access 
and assimilate complex 
technical information in the 
shortest possible amount of 
time. Our new diagram style 
is intended to be simple­
not simplistic- bold, and 
dynamic. We think that in 
time you'll appreciate that 
approach.-Mark Schlack, 
editor in chief 

GetCORBA 

After reading through sev­
era l issues of BYTE, I have 
become very interested in 
the Common Object 
Request Broker Architec­
ture (CO RBA). Your articles 
mention the 440 companies 
that subscribe to this stan­
dard; however, nowhere is 
any mention made of how 
others can obtain a copy 
of the latest CORBA speci­
fications. 
Roy Weston 

nveston@galileo.co.uk 

You can find information 
and several links, including 
one to the CORBA 2.0 speci­
fication, at http://www 
.omg.org/, which is the 
home page of the Object 
Management Group (OMG). 
The Advanced Computing 
Laboratory at the Los Ala­
mos National Laboratory 
also maintains a CORBA and 
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OMG information resources 
page (see http://www.acl 
.lanl.gov/CORBA/), which 
includes many technical 
papers as well as links to sev­
eral related consortium, 
company, and project 
sites.-Eds. 

Unix vs. NT­
and OS/2 

I was displeased at not see­
ing 05/2 included in your 
article " Unix vs. NT" 
(May). I believe there are 
more LAN Servers out there 
than NT servers-your own 
pie charts show what a small 
fraction of the market NT 
currently has, despite all the 
predictions for its glorious 
future . H owever, 05/2 

didn ' t even rate a text box. 
Geoffrey Snyder 
gsnyder@gsnyder.seanet.com 

This was strictly a story 
about Unix and Windows 
NT. In addition to not bring­
ing OS/2 into the discussion, 
we didn't write about Net­
Ware, the Mac OS, the many 
different versions ofUnix, or 
any other OSes. We cover all 
those OSes regularly in 
BYTE; in fact, we're the only 
computer magazine to do so. 
In this case, we decided to 
focus on Windows NT­

because ofits status as a 
newcomer-and compare it 
to Unix as a representative of 
the old guard. No slight to 
other OSes was intended. 
- Tom R. Halfhill, 
senior editor 

Porting Unix 

I use Unix extensively in a 
scientific research environ­
ment, but looking at the 
price of new NT machines­
and especially NT soft­
ware-often makes me 
think about switching. But I 
have invested years in devel­
oping code in a Unix envi-

HOW TO CONTACT US 
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Visit The BYTE Site! 

Search ourarchives. 
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ronment. H ow difficult will 
it be to port this code to NT ? 
Will I be abl e to use Un ix's 
powerful shell and great 
tools in NT? Alternatively, 
does NT have comparable 
text-processing tools? Will I 
have to learn a new editor, a 
new way of managing fil es, 
and so forth? Are there 
products that give NT a 
Uni x- like fl avor and help 
with the porting process? I 
wish answers to these ques­
tions had been included in 
the article. 
Mark Gerstein 
Structural Biology Dept. 
Stanford University 
mbg@hype1:sta11ford. edu 

Unfortunately, those ques­
tions were outside the 
intended scope of the article. 
That said, there are a num­
ber ofalternatives. The 
Hamilton C shell port is 
available from Hamilton 
Laboratories (Sudbury, MA; 
hainilton@bix.com). Mor­
tice Kern Systems (http: // 
www.mks.com/) sells a pop­
ular Toolkit for NT. Data­
focus (http://www.datafocus 
.com/) offers the Nutcracker 
family ofproducts. Softway 
Systems (http: //www. 
softway.com!) recently 
released Open NT, and GNU 
tools are also available from 
various sources. 

A search ofthe Web will 
turn up other resources. One 
place to start is the Windows 
NT Links page at http:// 
www.unitek. com/pages/ 
ntlinks.htm. If it's primarily 
a matter ofcost, don 't forget 
inexpensive Unix variants, 
such as Linux and 
FreeBSD.-Eds. 

Use at Your 
Own Risk 

Besides being interesting in 
itself, Microsoft 's Powe r 
Toys suite of utilities 
(" Underground Upgrades 

20 BYTE AUGUST 1 996 

for Windows 95," April) 
shows a design fl aw in the 
loca lizati on model of Win 
95 . Since the suite's installa­
ti o n procedure did not rec­
ogn ize the standard fo lder 
names o f my Ita lian version, 
it created a new, para lle l, 
Engli sh fo lder hi era rch y­
"S tartUp" instead o f "Ese­
cuzione automatica" and 
"Accessori es/ Multimed ia" 
instead of "Accessori/ 
Multimedia." It may cost 
companies substantial 
money, both in support and 
wasted employee time, to 
help their Win 95 users 
remove the clutter from 
th eir desktops. 
Paolo Amoroso 
a111oroso~ 1 > 111cli11k.it 

Microsoft is quick to point 
out that the PowerToys­
and the newer Kernel 
Toys-are not part ofWin 
95 and are unsupported. At 
the present time, they exist 
only in an English-language 
version; you won't find 
them in any international 
area on Microsoft 's Web site. 
While this may not consti­
tute a localization flaw in 
Win 95 itself, it's definitely 
something that users of 
intemational versions 
should conside1:-Eds. 

No Fear with SGML 

Ma ny o f the wo rk-flow 
problems yo u identifi ed in 
" Wo rk Flow Witho ut Fear" 
(Apri l) may be symptoms of 
either using proprietary 
data formats that tie the user 
to particular products (and 
limit t he types o f processing 
that can be done) o r using 
APis rather than data for­
mats, which leads to mono­
lithic systems. Standard 
Genera li zed M arkup Lan­
guage (SGML), a highly suc­
cessful ISO sta ndard (ISO/ 
!EC 8879:1986), a ll ows a 
wo rk flow of documents to 

be modu larized: SGML can 
be used ro defin e the inter­
face forma t of the docu­
ments th rough the work 
fl ow. Apart from the extra 
certainty and rigor this can 
give tO contracts for parts of 
a work-flow system, it also 
goes so me way roward 
addressing some of the 
problems you mention. 
Rickjelliffe 
Member, I SO Working Group 
011SGML 
S)1d11ey, A ustralia 
ricko @allette.co111 .a11 

CodeWarrior 
No Be-All 

In "The Be-All of Operating 
Systems" (May) you say, 
"Because of its M ac her­
itage, Code Warri or has not 
traditi onall y generated 
thread-safe exceptions." 
Thi s is M etrowerks ' fa ult, 
not that o f the Mac OS, 
which has had a threads 
library for many yea rs. 
Appl e cann ot compe l ven­
dors to take adva ntage of 
Mac OS fea tures; it's o nly 
fai r that you castigate those 
vendors, not App le, in print. 
Maynard Handley 
handley111@apple.com 

We didn 't intend to castigate 
anyone, but we should have 
made it clear that Metro­
werks' past lack of thread 
support was a shortcoming 
ofits compile1; not ofthe 
Mac OS.-Rex Baldazo, 
technical editor 

It's Worse than 
You Thought 

I find the estimate of $400 
billi on to be spent on the 
year-2000 problem ("Year 
2000 Promises Strange Days 
Ahead," February) to be 
preposterous. If you esti ­
mate an average worldwide 
sa lary of SJ0,000-generous 

outside the U.S.-per pro­
gram mer, with the four 
years that remain in which 
ro solve the problem, you 
get an estimate of over 3.3 
million programmers work­
ing no nstop until midnight 
on December 31, 1999. 
Somebody had better call 
the fo lks at Microsoft and 
tell them to free up their 
programming talent. 
Jim Hyde 
ihyde@nubeck.com 

The $400 billion figure that 
we quoted is actually the 
low end ofthe Gartner 
Group's (Stamford, CT) 
assessment. Gartner esti­
mates that there are 220 bil­
lion lines ofextant COBOL 
code. Locating code that 
must be modified, modify­
ing it, and testing the modi­
fications will cost 30 to 40 
cents per line ofcode. 
Beyond the programming 
phases, additional costs ofa 
year-2000 initiative, such as 
awareness, design, accep­
tance testing, implementa­
tion, documentation, and 
project management, 
increase the estimate to 
$1 .10 per line ofmainframe 
code. 

Gartner also fa ctored in 
the costs associated with 
languages other than 
COBOL, as well as the cost 
of fixing nomnainframe 
client/server systems, a good 
deal ofwhich is associated 
with the labor-intensive pro­
cess ofassessing the prob­
lem. The result is a global, 
macroeconomic-based esti­
mate of$400 billion to $600 
billion that covers the years 
1995 through 1999. 
-Dave Andrews, 
news editor 

FIXES 

Due to a typographical 
error on page 176 of the 
April issue, we omitted a 
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For the nearest dealer, call: 
888-2-IOMEGA, ext. j 22 

Or see us at: www.iomega.com 

The Jaz~ drive is you , 

man. It's fast, it holds 

tons of stuff, and it's 

personal. You won't find 

an easier or cooler way 

to upgrade you r hard 

drive. Just connect it 

to your PC or Mac and 

you're jammin' : files , 

pictures, graphics, video, 

CAD stuff, whatever. And 

with its dark green color, 

hey, the cat's got style . 

•

D..

•1omega. 

C ircle 11 7 on Inquiry Card. 

http:www.iomega.com


Circle 151 on Inquiry Card (RESELLERS: 152) . 

Order your evaluation kit now: 800-986-6578 
W I BU-KEY Copy Protection lets your application work with any of these hardware 
interfaces with no modifications to your application. WI BU-KEY doesn't just do 
a quick check to see if the dongle is there - it works by 
encrypting the executable through our custom ASIC.With top • · • • : 
notch security and fiex_ib ili ty, along_ with other great features . ­
hke remote programming, secure limit counters, and automatic 
or APl-based encryption, you' ll quickly see why W I BU-KEY is the best software 
copy protection available. 

WIBU-SYSTEMS AG 
Rucppurrcr Str<'ISSC 54 
D-76 137 Karlsruhe, Germany 

1617 Sr. Andrews Drive?, Lawrence, KS 66047!,,;;!!~!!!!.!~!!!!!!!!!!!! ~~~e: ::::~i:::~:;i:~l Phoo" (913) 832-2070, FAX' (913) 832-8787 
------ cmail:info@wibu.de,CIS 1001 42,1674 email: lnfo@grlftech.com, CIS 7114 1,3624 

l ~Computlng li\1INDO~~ 
19116 WIN 100 

"Wall Street 

Analyst 2-CD 

is the best and 

easiest to use 

'technical' market 

analysis program 

I have seen." 

Jerry Pournelle 

BYTE magazine, August 1996 


Wall Street Analyst is a complete stock charting and analysis program that 
includes all you need to start making better investment decisions today.. 

• A CD dalabase with up to 25 years ol For more information or lo order, call toll-free 
historical dala on over 18,000 stocks, 
mutual funds, indexes and commodities 800 556-2022 

• Over 65 technical indicalors, including Literature request #1812a 

Moving Averages. Stochaslics, Volume, morel 


• Expert Commentary explains whal OMEGA RESEARCH 
indicators are say ing about your charts http://www.omegaresearch.com 

• Compatible with Windows 95, Windows 3.1, Creators of SuperCharts• and TradeStation· 

and Windows NT 


see us at COMDEX Fall '96• 30 days of FREE stock data downloading 
Sands Convention Centerfrom Dial Data, Inc. 

INGRAM ~-~ 
(800) 856-4000 (800) 266-7872 
(716) 633-3600 (214) 888-5770 . . 

Prices subje ct to change. Product names menlioned are trademarks al their respective owners 

**** 

hyphen in the uniform Since then, we've learned 
resource locator for V Com­ that both our test systems 
munications. The com­ support 115 .2-Kbps com­
pany 's correct URL is munications. We must 
http: //www.v-com.com. therefore attribute all the 

blame to the terminal 
In our June comparison of adapters. 
ISON terminal adapters 
("Building Bandwidth"), we The numbers in the third pie 
attributed the three units ' chart in the text box "Mar­
poor transfer performance ket Forces" on page 52 of 
with V120 communications the May issue add up to 101 
set at 115 .2 Kbps to some due to a rounding artifact. 
serial-port limitations on We should have noted that 
one of our De ll test systems. in the caption. 

COMING UP I N SEPTEMBER 

COVER STORY: 


CAN CABLE SAVE THE INTERNET? 

Just as more businesses are bui lding mission-critica l applica­

tions that re ly on the Internet, the network of networks is 
straining under bandwidth bottlenecks. Are cab le modems 

really up to the task? Is ADSL a better so lution? What are the 
implementation issues? 

SPECIAL REPORT: 


TELECOM 

The telcos and the computer industry dream of a single all ­
digital network that wi ll carry every type of data over one 

wire using asma ll set of protocols-and replace today's phys­
ica lly and logica lly distinct networks. BYTE examines the 

technology, protocol, bandwidth, and API issues that must be 
resolved before video, voice, and data networks can merge. 

STATE Of THE ART: 


SOFTWARE QUALITY IN ACLIENT/SERVER 

ENVIRONMENT 


Here's what you need to know to create and debug 
complex applications in a distributed environment, from 
developing accurate specifications, to maintaining code 

quality in ateams environment, to rea l-world test ing 
on avariety of platforms. 

CORE: 


OPTIMIZINC JAVA 

Java interpreters pay a speed pena lty for their 


flex ibi lity. Here's how developers can significantly speed 

up Java code with some help from opt imizing 


compi lers and jud icious design. 


REVIEW: 


HEWLETT-PACKARD'S LASERJET 5M 

The crown prince of the desktop laser market features PCL6, 


a radica l departure from previous versions of 

HP'spage-description language. 


NSTL LAB REPORT 
In our hardware Lab Report, NSTL looks at multifunction 


telephony boards that provide data, fax, 

and voice communications. 
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,
m1ro 

mlro US 1415)855·0940. miro D(531) 2113·200 
Internet: http ://www.miro.com · CompuServe: GO MIRO 

Circle 155 on Inquiry Card (RESELLERS: 156). 
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Full - Fu nc ti o n 
Note b ook 

Lit h iu m Io n 
B a t te r y 

I n t e rn a I 
D iske tt e Driv e 

Mu l ti m edia 

CD-ROM 

3 L it h iu m I o n 
Batt e r i es 

16 - Bit 
Stereo So u n d 

Du a I 
Sp e ak e r s 

NTSC / PAL 
T V Outp u t 

.. . . ~ 

Choice ef SVGA 

displaysfrom 

11.3" CSTN 
to 11.8" CTFT. 

} .. . 
Detachable 

lithium ion 

battery 

also 

junctions 

as a 

handle 

and a 

keyboa rd 

tilt . 

~· · 

} 
Dual speakers 

intearated in 

the CD base 

provide 16 -bit 

·· 

stereo sound. 

~

THE COMPAQ ARMADA 4 10 0. I F I T' s 
It's your call. On one hand , it's a fu ll -function notebook. Or in a snap it's mul timedia with CD-RO M. Or it's lean and mean. It also 

fax machines' and dual speakers for incredible 16-bit stereo sound. And it 's Internet -ready. The new Compaq Armada 4100. It's how to 

© 1996 Compac1 Computer Corporat ion . All right s rcs1.:rn:d. Com p.1<1 rcgi ~h: rcd U.S. Patent and Trademark Ollicc. Spccd l'ac1 :md Armada arl' tra1lc111a rks of"Cc m1pac1 C• unput cr C1 1rpnrati1m . ' .' pca k.,:: rph1u h• :md 
answeri ng machi ne require Crnnpac1 Spcl'.dl';i tl 2~8 'ICk·phony Mudcm, ;wail ablc in Sum me r 1996. Fa x mac hinl· rcl1uircs mo1 lc m. Th..: lnt cl Inside Logu .rnd l'c111iut11 ;lfl' f'l·gi~1l'fn l tr.11lc111.11"b and th..: Pc11 1i1111 1 

Processor Logo is a tradema rk of the Int el Corporation. Other product.~ rncntioned m.1~· be trademarks of their respecti1·c compani es. 



s Ii m Iine 

5.1 Lbs . 

1.5" Thick 

Re st 

Relaxation 

Peace of Mind 

Tou ch pad 

can be 

replaced 

by an optional 

trackball. 

Memo')' 

expa ndable 

up to 

48 MB. 

Internal diskette 

drive is replaced 

by a battel)'. 

NOT 0 NE THING, I T's ANOTHER. 

provides for three batteries with up to 10 hours of li fe . It's a virtual office too- complete with a full duplex speakerphone, answering and 

conquer the task at hand. One way or another. For more information, call 1-800-853-9521. Or visit our site at www.compaq.com. 

COMPAQ 
Has It Changed Your Life Yet? 

www.compaq.com


News & Views 

New Desktop Standard: 200 MHz 

Power users rejoice! Advances in processor technology 

bring new levels of affordable performance. 

•--.. new round o f d es kto p a nd 
n o te boo k sys te m s with 
affordable but powerful 200­

..__.. MH z processors will a rrive 

througho ut th e second half o f th e year 
fo r PC-compatibl e systems and the M ac. 
Sta rting in June, the first systems using 
Intel 's 200- MHz Pentium arrived, beat­
in g th e 200-MH z 603e and 604e fr o m 
Motorola/ IBM out of the gate. H owever, 
compani es such as Apple, Power Com­
puting, and Umax Computer, who a re 
bas ing th eir new Mac OS-based systems 
on the lates t PowerPCs, sho uld find the 
extra wait wo rthwhile. That 's because 
ea rly resul ts from running BYTE's 32-bit 
multiplatfo rm CPU/FPU BYTEmark tests 
(see the chart) indicate that the 200-MHz 
603e and 604e outperform the 200-MH z 
Pentium and Pentium Pro, respective ly. 

Both IBM and M otorola say they will 
re lease spec ifi c pricing fo r th e 603e, a 
low-powe r- co nsumpti o n processo r 
that targets no teboo ks and entry-l eve l 
des ktops, and th e 604e, whi ch ta rgets 
desktop and entry-level se rver systems, 
later thi s yea r. H owever, Pow er Com­
puting says it will ship the first of its sys­
tems using the new PowerPC processo rs 
this summer, and that prices w ill be com­
petitive with o r better than equivalent 

PowerPC and Pentium Results 

90·Mffz Pentium Dell XPS/90 (I) 

200-MHz Pentium Gateway 
P5200 (I) 

117-MHz PowerPC 603e (2) 

200-MHz PowerPC 603e reference 
system (3) 

200-MHz Pentium Pro Dell 
Dimension XPX Pro200 (4) 

200-MHz PowerPC 604e 
reference system (5) 

(I) Results from 32-bij BYTirnaric multiplalfonn CPU/FPIJ benchmarks 
compied with version 10 of Watcom's compier under DDS. 

(2) From BYTirnark compHed with Motorola's Macintosh SOK 2.0. 

• Integer 

• Aoating point 

Mainstream 200-MHz BYTEmark CPU/FPU results. 

Wintel PCs . Appl e and o ther manufac­
turers say new Powerl'C-based systems 
will ship this year. 

Besides the price/perfor mance battl e 
betwee n th e PowerPC and x86, In te l is 
findin g st ro ng co mp etiti o n in its own 
backyard in the under-$600 200-MHz cat­
egory. Whil e Inte l pursues num erou s 
stra tegies in making th e Pentium Pro a 
mo re affordable deskto p PC (see " Pen­
tium Pro M oves to th e Desktop," Jun e 
BYT E), its $599 200-MH z Pentium w ill 

(3) IBM reference system u~ng Motorola Win NT compiler. 
(4)From BYTirnark run on NT. 
(5) IBM reference system u~ng Motorola Win NT compiler. 

soon rece ive pressure from Cyrix's 6x86­
P200+ . Cyrix says tha t when th e 6x86­
P200+ (which actua lly runs at 150 MHz 
with a new 75-MHz system bus) ships in 
volume this month, it wi ll deliver appli­
cation performance that slightly exceeds 
th a t o f Inte l' s Pentium. And C yrix is 
selling the 6x86-P200 + fo r $499. Whether 
you use a M ac o r a PC, your next top-o f­
th e-lin e syste m will pro bab ly have a 
"200" in it. 

-Dave Andrews and Tom Thompson 

geek my&tique 
Watch your notebook; it's become a popu­
lar target for thieves. According to Safeware 
Insurance (Columbus, OH), which specializes 
in computers, approximately 208,000 note­
books sold in the U.S. were reported stolen 
last year. That's about a 40 percent increase 
over 1994. One trick that we've heard about: 
Athief will get between a victim and his or 

her notebook at an airport security check­
in and then stall at the metal-detector gate. 
Meanwhile, the criminal's partner steals the 
notebook as it comes off the conveyor belt. 

First came product placement shots, in which 
vendors paid big bucks to Hollywood pro­
ducers in exchange for prominent visibility 
in a movie. Then came movie tie-ins, where 
a feature film release coincided with the 
release of new CD-ROM titles or high-tech 
toys. Now it has come to this: Barbie does 

CAD. This fall, Mattel Media will release an 
interactive CD-ROM program that lets bud­
ding clothes designers create their own 
ensembles for Barbie, the venerable 12-inch­
high fashion doll. The title will include 
enough fabric that you can feed through a 
laser or ink-jet printer to create 10 outfits. 
Cut out the pattern and, voila, you have a 
new outfit. The Barbie Fashion Designer 
($35) will have built-in bad-fashion preven­
tion. If your design suffers from bad color 
coordination, the program rejects it. 
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1Vendors Eye 
Internet 
Telephony 
Standard 
The best things in life are free, and, for 
now, so is making phone calls over the 
Internet. More than a dozen companies, 
with a lm ost as many proprie tary tech­
nologies, are producing Internet tele­
phony programs for perso nal comput­
ers. However, analysts believe this free 
ride may not last. 

An immediate threat comes from the 
America's Carriers Telecommunications 
Associa tion (ACTA), a trade association of 
long-distance carriers. ACTA has peti ­
tioned the FCC (http: //www.fcc.gov) to 
remove from th e market products like 
VocalTec's (http ://www.vocaltec.com/) 
Interne t Ph one, Quarterdeck's (http: 
//www. qdeck.com) Web Talk, NetSpeak's 
WebPhone (http ://www. netspeak.com), 
and Third Planet Publishing's (http ://www 
. planeteers.com/) DigiPhone. 

The ACTA petition, wh ich has met wi th 
strong resis tance from the Voice on the 
Net (VON) Coa lition (http://www.von 
.org/) of telephony software businesses, 
is widely ex pected to be denied by th e 
FCC. After all , the FCC is in the carrier reg­
ulation business, not software regulation. 
Says Nate Ze lnick, senior ana lyst for 
Mecklermedia (Westport, CT), which is 
a trade show producer and publisher of 
Internet-focused titl es, "The Telecomm 
Reform Act of 1995 deregulated the tele­
communications industry. It didn't put it 
in a straitjacket." 

Thatsaid, Zelnick doesn't expect Inter­
net t elep hony to play a major role in 
most people's lives. "The big problem with 
Net telephony is that a $10 device called a 
phone already lets you make long-distance 
calls. You can use a computer, voice card, 
and software; but then your ' free' phone 
service must be paid for up front, instead 
of on a usage basis." But he also says that 
for businesses that make many long-dis­
tance calls, especially to branch offices, 
" Internet telep hony makes a great deal 
of sense." 

H arley Ungar, an analyst and consul­
tant for the New York City-based research 
and consulting firm Jupiter Communica­
tions, believes that interoperability among 
different vendors' products will be a key 

requirement for wide acceptance oflnter ­
net telephony. "Ultimately, there must be 
an interoperability standard, but I don 't 
see this ha ppening until the Internet 
becomes a mass market." Ungar predicts 
that this won' t occur until the "turn of the 
century, when a thi rd of the population 
will be using the Net." 

Lee McKnight, principal research asso ­
ciate for MIT's Internet Telephony Inter­
operability Project (http ://rpcp.mit.edu 
/- itel/) , is working to ensure that Inter ­
net telephony interoperabili ty standards 
arrive long before the year 2001. H e is 
he lping to pull toget her th e proposed 
Internet Telephony Interoperability Con­
sortium (ITIC). This industry and educa­
tion group wil l promote open standards 
that will be issued via either the Internet 
Engineer in g Task Fo rc e (I ETF) or th e 
WWW Consortium fo r the benefit of com­
panies and users al ike. With telephony and 
computer powerhouses like AT&T, M i­
crosoft, MCI, and Netscape, plus Inter­
net telephony companies, attend ing the 
first organizing meeting of the ITI C, open 
standards seem poss ible. Without stan­
dards, McKnight says, "None of this will 
go anywhere." 

McKnight is not interested in just the 
technology. For him, the real questions 
are: How will the technology be deployed, 
managed, regulated, and paid for? The last 
is critical. For now, there's no charge, be­
yond the init ial investment and monthly 
Intern et access fees, fo r voice over th e 
Internet. H owever, McKnight says this 
will change. 

"No one has a good idea right now what 
the financi al model w ill be," McKnight 
says. "But economic analyses ofvoice ser ­
vices over the Internet, including cost eval­
uation, pricing, and yie ld management 
models, will produce a viable model. " 

McKnight also says that while ACTA's 
petition will fa il, "There's a risk or chance 
that in the futu re, the FCC may attempt 
to regulate the Internet. I don't expect it 
to happen soon, but the risk is there an d 
grows as commercial traffic such as real­
time voice services grows." Still, he be­
lieves that the future of Internet telephony 
is bright. According to McKnight, we will 
see "a whole new range of Net/telephony 
services. There will be new applications that 
we can't dream of today. By the twenty­
first century, we'll be looking at the first 
or second ge neration of standardized 
products and services that combine the 
Internet and telephony." 

-Steven J. Vaughan-Nichols 

; yeah, but... 
i . 

Inconsistent availability of ISDN pre­
vents this useful technology from ever 
becoming as popular in the U.S. as it 
is in Europe. 

Yeah, but the ISDN situation continues 
to improve to the point that companies 
such asJetStream ((408) 777-4300) have 
released ISDN hubs and communications 
suites specifically for telecommuters who 
want the features and power of a compa­
ny's PBX extended to the home office. Tel­
oquent ((800) 468-6434) also uses ISDN 
for its Distributed Call Center and Video 
Call Center. Although Teloquent officials 
say limited ISDN deployment in the U.S. has 
resulted in a smaller potential customer 
base, that situation is improving. 

ISDN is just an interim step on the way 
to asynchronous transfer mode (ATM), 
ADSL, or cable modems. 

Yeah, but those services are still imma­
ture in many ways. ATM will likely succeed 
in the long term. But ISDN will also satisfy 
an immediate need for midrange data 
access and a wide variety of services, in­
cluding videoconferencing, branch-office 
interconnection, and Internet access, espe­
cially as telephone companies improve their 
ISDN service and support. 
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Stratus PC 
Server Wins 
Best of Comdex 
Stratus Computer and its fau lt-tolerant 
Pentium Pro-based Radio PC Cluster 

under Windows NT won BYTE's 
Best of Show and Best System 
awards at Comdex Spring 
'96. Finalists for Best System 
were Ross Technology's 
SPARCplug, an add-in work-

Best Technology winner was Flash Pix, 
a technology developed by Eastman 
Kodak, Hewlett-Packard, Live Picture, 
and Microsoft. This new imaging archi­
tecture should make imaging app lica­
tions easier, faster, and more consistent. 

Best Portable winner was IBM's Think­
Pad 560, a 4.1-pound, 1.2-inch-thick 
notebook with a 12.1-inch active-matrix 
screen. Best Portable fina lists were Texas 
Instruments' high-end 133-MHz Pen­
tium-based Trave!Mate 5375STand Rock­
well lnternational's wearable, Pentium­
based Trekker 2020. 

Quadrant International's Video Wave, 
a PCI-based video-compression and edit­
ing card that uses wavelet compression, 
won Best Multimedia Hardware. Final­
ists were Matrox Graphics' MGA Mys­
tique, a 2-D/3-D PC graphics accelerator, 
and the Color QuickCam, a $229 color 
digital video camera, from Connectix. 

Best Multimedia Software winner, 
Scala MultiMedia MMlOO for Windows 
($249), lets you create titles with graph­
ics, animation, symbols, text, and music. 
Finalists were EMD Enterprises' GLView, 

r-----------------------------------------,I I(Brisbane, CA) predict that by theI New RAM technologies are almost 
I asplentifulastickson a hound in 
I August, but one that's gaining 
I momentum is the new synchro­

nous DRAM (SD RAM) standard. 
1 Extended data out (EDO) RAM 
1 starts running out of performance 
I at bus speeds above 66 MHz. Be-
I cause it runs at only 70 nanosec-
I onds, EDO RAM incurs wait states 

Edit ion for Win 95, a peer-to-peer 
remote-connectivity program. 

Sybase's Powersoft group won Best 
Development Software for Power Builder 
5, which adds support for applications 
partitioning, compiled code, and Inter-

Best of Comdex 
Contact Information 
Best System: Stratus Computer ((508) 
460-2000). Digital Equipment ((508) 
493-5111 ); Hewlett-Packard ((408) 
553-4300); Ross Technology ((800) 
774-7677). 

Best Portable: IBM ((800) 772-2227). 
Texas Instruments ((800) 848-3927); 
Rockwell International ((800) 321­
2223). 

Best Multimedia Hardware: Quad­
rant International ((800) 700-0362). 
Matrox Graphics ((514) 685-2630); 
Connectix ((800) 950-5880). 

Best Multimedia Software: Scala 
((703) 713-0900). EMO Enterprises 
((800) 898-9363); Aimtech ((603) 
883-0220). 

Best Connectivity Hardware: 
Microplex Systems ((800) 665-7798). 
Konexx ((619) 622-1400); Champion 
Computer Technologies ((216) 646­
2500). 

Best Utility: Adobe ((800) 682-3623). 
DevTech ((803) 790-9230); Starfish 
Software ((408) 461-5899). 

Best Printer: Mannesmann Tally ((BOO) 
B43-1347). 

Best Peripheral: Viewsonic ((909) 
444-8BOO). Proxima ((619) 457-5500); 
Eastman Kodak ((716) 724-4000). 

Best Internet Product: lconovex 
((BOO) 943-0292). Level\5 ((BOO) 444­
4303); MCI ((770) 668-6406). 

Best Connectivity Software: Brook­
trout Technology ((617) 449-4100). 
MobileWare ((214) 952-1269). 

Best Development Software: Pow­
ersoft ((50B) 287-1500). IBM's Soft­
ware Group (Somers, NY); Symantec 
((BOO) 44 1-7234). 

net access. The other finalists were Visu­
alAgeGenerator 2.2, from IBM's Software 
Group, and Symantec's Cafe for the Mac. 

frUfUre WQfCh 
I 
Iend of 1991, half of all systems 

• II . will have SDRAM. Sherry Garber, I 
who is vice president of Semico I 

at higher speeds. However, SDRAM send data out while the other gets Research (Phoenix, AZ), a semi- I 
can handle busspeedsofupto 100 recharged (this increases perfor- conductor research company, is I 
MHz. SDRAM is also better for mance by decreasing latency). only slightly less optimistic. She 
multimedia. Due to its multi- System vendors are already predicts that 40 percent of sys- I 
banked nature (two now, four in using SD RAM, and officials at tems then sold worldwide will I 
future generations), one bank can DRAM vendor Hitachi America have SDRAM. I 

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

Optimfl++ Developer offers: 

• Component-centric RAD environment 

• /11d11srry-srr111d111d, object-oriented C+ + 

• Dmg-1111d-drop progr11111mi11g 
• Over 150 components and classes 

• Exceptio1111/ly tight, fast code 
• 32-bit Wi11do1VS 11pplic111iom 

• Robust, just-in-time debugging 

• Powerfid project mamtgement 

• Visual SQL Q11e1y Editor 

• Ft1sr, direct connection to ODBC 
• Sm/11ble Sybr1se SQL Anywhere d11t11b11Se 

Now chere's a visual, compo­

nenc-based and (dare we even say 

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

New Optima++ Developer from 

Powersoft~ 

For the firsc rime, you can 

quickly bu ild custom client/server 

applications using drag-and-drop 

programming, pre-bui lt components 

and the power of C++. So you can 

deliver extraordinary solucions ­

at an extraordinary speed. 

Want lightning-fast applica­

tions? Optima++ helps you build 

them using the same industry-lead­

ing compiler technology as 

Watcom"' CIC++. But fast code is 

only half the sro1y with dienc/server­

you also get fast, direct ODBC 

access and the powerful Sybase® 

SQL Anywhere"' database to help 

you deliver peak performance. Plus, 

you have the choice of deploying 

applications as scandalone EXEs or 

compact EXEs with run-cime DLLs. 

Start developing with new 

Optima++ today. You'll gee power. 

You'll gee produccivity. And you'll 

even gee a chance to rediscover the 

fun in programming. 

IPowersolt
Circle 139 on Inquiry Card. I' Get Optima++ Developer for $199* for a limited time: 1-800-395-3525 or www.powersoft.com .. ' 
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Java Business 
Applications 
Arrive 
When many people think of Java, they 
think of window dressing for Web pages. 
However, new client/server Web-based 
programs written in Java have a st rong 
business focus. 

BulletProof 's WallStreetWeb (http : 
//www.bulletproof.com/wallstreetweb/ ), 
a po rtfo lio management tool, lets sub­
scribers monitor and track their stock 
ho ldings in rea l time fr o m any J ava ­
enabled browser o n the Ne t (see th e 
screen). WallStree tWeb's integrated pag­
ing system can inform users of important 
portfo lio changes. On-line help and stock 
searches are also available. 

Java is well suited fo r distributed data­
base administrati on and simple qu ery 
access by outside users. One such Java 
intranet application is User Administra­
to r fro m BulletProo f (http ://www 
.bulletproof.com/admindemo/useradmin/ ). 
Users and administrators access the same 
Java cli ent but have different leve ls o f 
access query and update privileges. 

Another Java application, Connect's 
Issues (http ://www.connectcorp. com/), 
provides cross-platform, on-line issue 

BulletProofs WallStreetWeb real-time portfolio management tool. 

Whoa there pa,i;tner! 

You're going tbie wrong way. 


That isn't a valid link! 

J'1fl sorry, youw typlil:pll tncof11ltll URL. 

TTtts /Jnk Is not a 1111bd hllk 0 11 ourterwr. 


P/4aso cJ,.c!t IM UllL )'Oil arw uslllg and try af'lllll. 


Bug o~ the Month 

Look Out for the 
Guardrails on the 
Information Highway 

There's no lack of characters on the Inter­
net, including programmers who have 
creative ways of informing users about 
errors. Although the screen at the left is 
not necessarily a bug, it sure is an enter­
taining example of the types of error mes­
sages one encounters on the Internet. You 
know you've taken a wrong turn when you 
hit this page (http ://199. 72.95.3 
/realestate/index.html) on the Web. 

-Edmund X. DeJesus 

Send your& to edeje&u&@bix.com! 

management servi ces. Issues, which is 
sea rchable and navigable, is pa rt of an 
enterprise system that contains help desk 
and enterprise sales components. Each 
component has its own user interface and 
built- in functionality. 

Java is also find ing early use in the cus­
tomer se rvice secto r. Pro minence Dot 
Com's (http: //prominence.com/) Web-

based customer service system called Vi r­
tua l Service Rep (VSR) integrates with 
databases to augment and partially auto­
mate Customer Service Represe ntative 
(CSR) fun cti ons. When accessed , VSR 
authenticates the customer and attempts 
to provide automated assistance. You can 
configure VSR so that a human CS R need 
never be involved in routine ordering and 
serv ice issues. If the customer 's request 
requires human interaction, the request 
is prio rity-queued fo r CS R help. During 
the wait, VSR presents the customer with 
targeted products and services. Human 
CS Rs can access a customer 's help-session 
history and account info rmation, and VSR 
suggests a product or se rvice fo r the CSR 
to offer the customer. 

Many software developers are rushing 
to prov ide Java extensions to their appli ­
cati o ns. Dun & Bradstreet Software's 
Java client fo r its SmartStream system is 
an example. Expect to see more compa­
ni es port th eir enterp ri se softwa re to 
the corporate intranet. 

Whether th e netwo rk and o ther ad­
vantages will help the "dynamic" Webtop 
application supplant the "static" desktop 
application is still und etermined. H ow­
ever, these things are certain : Java is being 
extended, the language is rapidly matur­
ing, and the po tential appli ca tio ns for 
Java are practically endl ess. 

-Michael Shoffner 
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It's hard for anyone to explain why PC manufacturers' test each module in the same system in which it will be used. And we 

memory costs so much more than ours. After all , we test every cell on every chip on every module-so both reliability and 

use the same components they do. compatibility are assured. In fact, we're so con-

And our specifications meet or even exceed fident in our product that we give it a life­

the ones they use. Yet our memory costs up time guarantee. To find your nearest 

to 50% less. Maybe that's why more and Kingston distributor, call us domestically 

more computing professionals are choosing at (800) 259-9370 or call (714) 437-3334 for 

Kingston® instead of memory from manufacturers like Compaq®, IBM®, international sales. We promise that vlfiRSton 
Toshiba®, Silicon Graphics®, and Sun Microsystems®. At Kingston, we our prices won't ruffie your feathers. • ~~CHNO~Y CORPORATION 

For more informaci on call us domescically al (800)259 -9370 , or for in 1erna1 ional i'~ sa les call (714)437-3334 or visic our Web sice : h11p:l/www .kings wn.com/b .h1111 
SGS 

Circle 120 on Inquiry Card (RESELLERS : 1 21 ). 

Kingston Techn ology Corporati on, 17600 Newhope Street, Fountain Valley, CA 92708 USA, (7 14 ) 435-2600, Fax (7 14 ) 435-2699. © 1996 Ki ngston Technology Corporation. Al l rights reserved. 

Kingston is a registered trademark and Computing Without Li mi ts is <1 trademark of Kings ron Technolog}· Corpo ra 1ion. All other trademarks and registered rrn demarks are the propert y of the ir respective owners. 




Forget $soo PCs: 
How About Free 
Ones? 
Those $500 network PCs may be a bit 
overpriced. While industry leaders from 
such companies as Oracle, Sun Microsys­
tems, and Microsoft debate the merits of 
networking-centric computers (aka Web 
PCs) that sell for $500 or less, others are 
creat ing products and services that 
assume widespread availability of ubiq­
uitous "free" PCs. Of course, these PCs 
won't really be free. A new service-based 
approach to computing, similar to that 
of cellular telephones, provides a com­
puter for free as part ofa service contract. 
Instead of pay ing for the cost of the PC 

up front , yo u receive your computer 
when you sign up for a service (e.g., Inter­
net access or cable PC). Proponents say 
such a solution is cost-effective and easy 
to evolve. 

The technology to make this happen 
already exists. WorldGate Communica­
tions (Trevose, PA) has demonstrated a 
device it calls TV On-Line (TVOL), which 
displays Web pages that are specially for­
matted for TV viewing by a cable com­
pany's se rv e r a t the head end. With 
TVOL, yo u can launch to uniform re­
source locators (URLs) displayed on a TV 
commercial, send and receive Internet 
e-mail , participate in newsgroups, and 
jo in chat rooms. Subscribers don't pay 
for the devices. They just subscribe to the 
TVOL se rvice for about $5 a month, and 
they get the hardware automatically, plus 
5 free hours of access. continued 

r--------------------------,
!I Su111ey I 
I 

ISDN at Home in the U.S.I 
I According to the results of a survey 

I taken on BYTE's Web site (http : 
//www.byte.com), U.S. residents are 

almost twice as likely to use ISDN 

exclusively at home than in the rest 

of the world, where use is distrib­

uted more evenly across home, 

work, or both. The reason :When you 
can get it in the U.S., one-time in­

stallation fees and monthly access 

charges are lower than in the rest of 

the world, which in this survey con­

sisted primarily ofresidents in Ger­
many, the Netherlands, Switzerland, 

Great Britain, and Spain. For exam­

ple, 48 percent of respondents in the 

U.S. can get ISDN installation for 

less than $100, while only 31 per­

cent of the rest of the world can do 

so. Hourly ISDN rates are also gener­
ally lower in the U.S. (see the figure). 

So why aren't more U.S. busi­

nesses using ISDN?Comments from 

( survey respondents suggest that 

I installation woes or fear thereof 

I may be the cause. In some regions, 

1 getting ISDN installed still involves i many phone calls and configuration 
hassles. U.S. businesses weighing 

I the higher bandwidth and poten­

~ ti ally higher support costs of ISDN 

I versus lower bandwidth and support 

I costs of plain old telephone service 

I may opt for the latter solution. 

Where ISDN Is Used 
U.S. 

Valid responses= n 

• Home Only a Work Only 

Rest of the World 

Valid responses = 45 

Home and Wort! 

Hourly Tariff 
U.S. Rest of the World 

4% 
Valid responses= 74 varid responses = 46 

• <$1 a $1- $2.99 • $3 -$5.99 • $6 -$9.99 • >$10 

Amounts are indexed to $US. 
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Codetalk 
by Rick Grehan 

Look, It's VB-No, Wait-C++ 

It had to happen: a visual development envi­

ronment undergirded by C++ yet so simi­

lar to Visual Basic that you have to stop and 

look closely to distinguish the two. Power· 

soft 's Optima++ brings VB-style form­

based programming to C++. 

Is it a Delphi killer? That's part of it. 

Sybase's SOL Anywhere product is well 

integrated in Optima++.Add to that bound 

controls and the bundled ODBC support 

provided by lntersolv's DataDirect ODBC 

drivers, and Optima++ becomes a formi­

dable client/server database foundry. 

Is it a VB killer? That's part of it, too. 

When you launch Optima++, you'd swear 

you've launched VB. Up pops a blank form 

window, bespeckled with a placement grid. 

You can drag visual controls from a tear-off 

toolbar to populate a form. Optima++'s 

Object Inspector is the spitting image of a 

VB object's properties window. 

Is it RAD? That's another part. You can, 

at almost anytime in the development pro­

cess, select Run from the menu and see 

how your work is progressing. All the com­

piling and linking are as unobtrusively auto­

mated as I've ever seen. 

Say you've just deposited a command 

button on your form window, and you want 

to specify its behavior. When you right-click 

on it and seleGt Events from the pop-up list, 

a mini -menu opens, showing the events 

that the object responds to. Select an 

event, and an editor window opens. 

Here's the interesting part : Whenever 

you're in the editor window, you can move 

the cursor over to the form window, select 

an object, and drag it back into the editor. 

This opens a reference card that provides 

quick access to all the methods that object 

understands. Furthermore, the reference 

card can actually "write" code for you . 

I did all my explorations with the Devel ­

oper edition of Optima++. Introductory pric­

ing is $199, which will probably lastthrough 

September. The Professional and Enter­

prise editions that will add team develop­

ment, Internet tools, Java, and more should 

appear later this year. I'm keeping the sec­

tors warm on my hard disk for their arrival. 

Powersoft : (800) 395-3525 . 
Fax: (519) 747-4971 

http ://www.powersoft.com. 

http:http://www.powersoft.com
http:www.byte.com
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magnified 25x 

Notice there's no asterisk 
to qualify that statement. 

CC - ti g No ifs, ands, or buts. Just 

pure, unbridled speed. Period. 

That'sthe Dell Dimension XPS• 
Pro200n. The breathtakingly fast machine 

that prompted PC Computing to reach for 

oxygen as they remarked, " ... it's the fastest 

Intel-based system we've ever seen-hands 

down'.' And in comparing the performance 

of this Pentium Pro to that of the Pentium, 

they said, "... exceptional - more than double 

that of the 133MHz Pentium'.' 

So, if you're a32-bit power user and want 

optimal Windows NT performance, give us 

a call. We'll set you up with what they 're 

calling the ultimate Pentium Pro system. You 

know, the one with no asterisks. 

UiihMH 

800-545-7141 
http://www.dell.com 
Mon-Fri 7am-9pm CT• Sat 10am-6pm CT 
Sun 12pm-5pm In Canada: ca ll 800-233-1589 

J Keycode #01135 I 

http:http://www.dell.com


Even free notebooks may be possible 
in the future. Imagine a device, smaller 
than a laptop, that when unfo lded is 8 
by 11 inches, half o f it a color display, half 
a keyboard, and that through the mira­
cle of radi o fr equency ce lls co nnects 
yo u to th e Internet fro m anywher e . 
Although such a notebook isn't available 
today, the wire less aspect is, at least in cer­
tain parts of the country. M etricom (Los 
Gatos, CA) has installed a wireless net­
work that allows connection to the Inter­
net from anywhere in the San Francisco 
Bay area over a 28 .8-Kbps modem. Met­
rico m is also op erating in Sea ttl e and 
Washington, D.C. Don Wood, executive 
vice president of M etricom, says that it 
is solving th e low-cost wire less access 
problem (connect ra tes start at $29.95 a 
month, $40 with a modem) . Says Wood, 
" If there were a less expensive portable 
dev ice ava il able, the market fo r these 
wire less services would be a much larger 
segment of the population." 

Ma lco lm Bird , chi ef execut ive of 
Aco rn 's Network Comput ing Division 
(Cambridge, U.K.), questions how many 
fea tures consumers are willing to sacri­
fice in exchange for a low-cost mobile 
device give n today's LCD scree ns and 
o th er no tebook com ponents. H e says 
such a mobile unit may be viable in the 
future. " But I thin k the real solution may 
be that netwo rk computers beco me so 
ubiquitous that wherever you tu rn, there 
is a network access device." Whether it's 
a notebook or a PC, your free network 
co mputer will no t ho ld personal da ta; 
instead , it po ints you to storage where 
your personal information is kept secure. 

Compani es suc h as Sure Find (http: 
//www.surefi nd .com) , XactLabs (http: 
//www. xact labs.com), and Conn ected 
(http://www.connected. com) have pro­
vided the techn ology for private secure 
data storage on the Internet. Unlike with 
your hard drive today, you wo n' t worry 
about losing your data or running out of 
space wi th these storage services, because 
your da ta is stored in at least two secure 
mi rrore d sites that p rovide unli mited 
space and tools to help manage your data. 
When you need printed output, co py 
shops like Kinkos will offer low-cost local 
printing serv ices. From any public PC 
phone, a fr iend's PC, or a free PC that you 
just picked up at the store, you will com­
pute without worrying about losing your 
data or running out of storage space . 

-Gary W. Tripp 
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Book Review& 

In fact, once the right people were involvedUnpredictable Discoveries 

and the money was there, the Internet seems 
Because new technology seems to com ­ inevitable. It may be true that all failed 
bine with a blase attitude to produce for­ research projects are the same, but each 
getfulness, it's probably not a bad idea to successful one is successful in its own way, 
look back from time to time, if only to be and this one's success involved a lot of peo­
reminded of how things got started after all. ple. The number and variety are staggering­
A good place to start along these lines is theorists, engineers, administrators, pro­
with the birth, if you will, of the Internet. Katie grammers, engineers, graduate students, 
Hafner and Matthew Lyon describe it in and the employees of Bolt Beranekand New­
Where Wizards Stay Up Late: The Origins man, the Cambridge consulting firm that 
of the Internet. This is an account of the engi ­ oversaw the installation of ARPANET's first 
neering and programming required to set computers. 
up ARPANET, which, of course, is the Homo J. C. R. Licklider stands out. He was one 
erectus of modern networking. of those gifted and endlessly curious men 

The truth is often a surprise. What, after who had the knack of attacking what seemed 
all, could be less cool, more fuddy-duddy, to be widely different problems. If nothing 
and even vaguely hemorrhoidal else, he was a visionary when it 
than Dwight D. Eisenhower and came to the possibilities of 
his pal Neil Mc Elroy, the Sultan computing. In the Pleistocene 
of Soap, who ran Procter & Epoch (aka 1960), Licklider, 
Gamble? Well , the next time you who wrote a paper called the 
send a piece of e-mail, you "Man-Computer Symbiosis;• 
might take a moment to realize foresaw a "massive network" in 
that some of what they did was which "home computer con­
not so bad after all . soles" (not then invented) 

Eisenhower and McElroy, would be linked. 
who served as Secretary of The truth is, though, there 
Defense, had a belief in science were many others: Vint Cerf, a 
and technology. McElroy, in particular, California computer scientist who came up 
thought that pure research, if left to its own with such notions as a routing computer to 
devices, would be able to justify its exis­ connect networks. Or Larry Roberts , who 
tence. But it 's not enough to believe. You deserves a lot of the credit for AR PAN ET, 
also have to put beliefs into action, and to and who, from the beginning, had an instinct 
this end, Eisenhower and McElroy managed for networking computers. 
to set up ARPA. The critical thing was the The writing of Where Wizards Stay Up 
atmosphere that was established in the Late could be better than it is. At best, it is 
agency right from the beginning. ARPA saw comfortably readable; at worst , it has the 
itself, as the authors point out, as a "group aspect of too much research ground through 
that would take on really advanced •tar-out' a word processor. Its biggest flaw is that the 
research:' authors never allow you any sense of the per­

So, after setting up a place that had the sonalities of the people involved. Sometimes 
right attitude, Eisenhower, and then John F. characters are given an identifying tick (one 
Kennedy, produced the rocket fuel that tech­ is cold hearted, another is friendly), but even 
nological research requires. They turned on the authors seem to forget such identifica­
the money faucet.The effect of this setup was tion after a while. 
obvious. For instance, in 1966, Bob Taylor Nevertheless, the book makes good read­
wanted to do something about hooking dif­ ing for anyone interested in where the Inter­
ferent computers together. Taylor, a Texan, net came from, and how policy decisions, 
had made the jump from psychoacoustics particularly where research is concerned, 
to computing and was director of the Pen­ affect the outcome. 
tagon 's Information Processing Techniques -Craig Nova is the author ofeight novels and 

Office. He went to see the director of ARPA, the recipientofmany awards and prizes, including 

Charles Herzfeld. In 20 minutes,Taylor walked an award in literature from the American Academy 

away with the money, a million dollars to start and Institute of Arts and Letters. You can reach 

studying the problem. him on the Internet at nova@sover.net. 

WHERE WIZARDS STAY UP LATE 

The Origins of the Internet 


by Katie Hafner and Matthew Lyon; Simon & Schuster; ISBN 0-684-81201-0; $24 


mailto:nova@sover.net
http:http://www.connected.com
http:www.xactlabs.com
http:www.surefind.com
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Your applications onWindows software. 

Your applications with 

a little fine-tuning from IBM Software. 
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Want to make Windows*apps realJy sing? 

Now you can exploit the graphical world of 

VisualAge" products to bri11g new power and 

fon ctionalit-y to Windows applications. The 

VisualAge ensemble gives you slick tools to 

develop better applications faster and deliver 

interoperability from Windows systems to OS/2~ 

Sun So l ar i s~ AD<®and MVS®systems. Now, as 

you build client/server solutions, never again 

will you have to be limited by Windows software. 

Fo r all the harmonious details, just visit us at 

www.software.ibm.com/info/growdev. 

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

1InCanada, please ca ll 1800 IBM CALL, e~t 8092. Th!soffer Isonly availablein me U.S. and Canada. Oulside Nor1t1America,contact your local IBM o~ ce S199 is lhc suggested retail p;omot1ona1 upgrade Charge in U.S. dollars. 
Can~dlan anddealer pr ices may vary. Oller Is good 1nrnugn September 30.1995 The IBM home page is localed at ww11 lbm com. IBM, OS/2, AIX and MVS a1e registe red trademarkS aw.I VisualAge and Solutions for asmall planet are 
tr ademar~s of International BusinessMachines Corpora1ion. "Windows.WindowsNT and Windows 95 are registered 1radernar1ts or trademarks of M1u~1 C!lro All other company andJU( i;rodld names are lrat!emarks or 1eqistHed 
t1 aderrork5o!lheir respoclivecompanies.@19961BMCorp AllrightsreseM!I 
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Windows95 
Stymies Blind 
Users 
Despite promises to make Windows 95 
mo re accessible to developers who cre­
ate adaptive technology fo r the blind , 
much-awaited technology rema ins in 
Microsoft's labs and is still mo nths away. 
Blind computer users who want to use 
Win 95 a ppli ca ti o ns or th e Inte rn et 
require a screen reader, which is assistive 
so ftware that translates standard video 
mo ni tor output into the spoken word or 
braille alphabet. Unfortunately, not all 
software and OSes work well with screen 
readers and other forms ofadaptive tech­
no logy. Because developers o f screen­
reader applicati ons can't always deter­
mine what's displayed on the screen of 
a Win 95 ap pli cati o n, these p rograms 
do n't work as well as they could, which 
costs the disability community jobs and 
oppo rtunities. 

When advocates in the disability com­
munity, including the National Council 
on Disability (Washington, D.C. ), com­
plained to Microsoft abo ut th e lack of 
e mb edd ed syste m hoo ks in Win 3 .x, 
Mic roso ft said it wo uld make Win 95 
more compatible with screen readers and 
adaptive equipment in general. But fea­
tures to assist the blind have fa llen behind 
schedul e. They include an o ff- scree n 
model that will keep a record of all infor­
mati on written to the scree n, letting a 
blind use r accurately read what is o n 
th e scree n using special softwa re. Ac­
co rding to Microsoft, th e o ff- scree n 
model is still under development and not 
even ready fo r alpha release. 

Trying to make the best o f th e situa­
ti o n, adaptive so ftwa re deve lo pers are 
rolling out new screen readers fo r Win 
95 . Witho ut the o ff-screen model, how­
ever, the job is difficult. Nevertheless, 
Auto matic Scree n Access fo r Windows 
(MicroTa lk, (903 ) 832-3471 ), th e latest 
entry in this category, supports both Win 
95 a nd Win 3 .x. Bio link' s (( 604) 98 4­
4099 ) ProTalk 32 scree n rea der sup­
ports Win 95 and NT. 

But adaptive technology specialists say 
computers wo uld be more accessible if 
so ftw are develo pers wo rked with the 
disability community to create products 
everyone can use. -Joseph J. Lazzaro 
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Datapro Report 

How to Create a Network Security Policy 

As businesses increasingly rely on computers and networks, the potential for damage from 

electronic theft or sabotage also increases. A network security policy can make your business 

less vulnerable to data loss caused by theft, computer viruses, or hard drive failure . Besides 

establishing policies for personnel in an organization, a network security policy helps a com­

pany avoid claims of arbitrary enforcement when disciplinary action becomes necessary. 

A network security policy should work with the overall information systems and 

telecommunications security policy and your disaster recovery plan. A good way to start 

on the network policy is with a quick look by a small working group. This doesn't require 

much staff time and resources, and it can save you from implementing preconceived 

notions as to where security is good or bad. An excellent way to determine where security 

needs improvement is through surveys of information management and the end users in a 

business. By surveying both groups, you get diametrically opposed perspectives on the 

network. Because people who live with the system, day in and day out, get to know it well, 

a survey of the user community is useful. 

However, assembling a questionnaire is an art. To encourage honesty, don't ask for 

names unless respondents wish to supply them voluntarily. To encourage widespread par­

ticipation, make it easy for employees to complete the survey. One way to do this is to 

automate the survey: Put it on a log-in screen and save the results into a file. It will make 

the survey visible, and the cost for the entire survey will be minimal. 

Ask people which systems they use, but do not be so specific that you can identify the 

individual. Ask users if they have noticed ways to gain system entry through unexpected 

paths, privileges in excess of those really needed, unusual events that might imply tam­

pering, virus-like symptoms, laxness in controlling physical access, vulnerable systems, 

and servers or applications that are insecure yet whose absence could damage the organi­

zation. It is also important not to convey a sense of the kind of answer you would like. "Is 

system security satisfactory?" is a poor question because the user reads it in the context 

of the requester and a yes or no answer is possible. Instead, ask questions that provide 

even-numbered, not odd, graduated responses. These force the user to take a position. 

Checkoff items on the survey are fine, but the survey should ask for measured, 

thoughtful responses. Indicate that you will use the survey results in a security evaluation, 

and that users' responses are appreciated and will be used. If it is possible to conduct per­

sonal interviews, do so. You must also poll network and computer professionals. 

Once you have reduced the collected survey data into tabular form, the working group 

should arrive at one of three conclusions: Nothing but minor changes are needed. Changes 

are required, but don't call for an organization-wide effort. A full-scale review plus sub­

stantial changes are required. In the last case, you need to make a formal presentation to 

management. If a task force is approved, it should represent every element of the organiza­

tion in developing appropriate controlled access to hardware, data, and applications. 

The task force or working group should review such areas as physical security, access 

control, whether media such as wireless communications are properly encrypted, person­

nel policies, audits, external media such as shareware programs and floppy disks, backups, 

employee awareness, training, and administrative policies. The hardest part of a network 

security policy is its execution, and it is much easier to add new encryption to a WAN than 

it is to change people's behavior. Old habits die hard, and replacing them takes time. 

Often, a year will pass before the new policies take hold. However, with persistence, man­

agers can reduce or eliminate the threats to important business data. 

-Fred Simonds is the author of Network S ecurity: Data and Voice Communications 

(McGraw-Hill, (800) 262-4729 or http://www.books.McGraw·Hill.com; 

e-mail, customer service@McGraw-Hill.com). For more information on 

Datapro Information Services reports, call (800) 328-2776 or (609) 764-0100. 

mailto:service@McGraw-Hill.com
http:http://www.books.McGraw�Hill.com


Powersoft Portfolio"' Release 2 

has everything you need to 

design, develop and deploy applica­

tions, all for about half the regular 

price. And 

what's even 

better, all three 

Powersoft Portfolio products are 

proven, best-of-class too ls from the 

leader in the client/ serve r industry. 

S-Designor" AppModeler is database 

modeling made easy. You can simply 

draw and automatically generate your 

Sybase8 SQL Anywhere"' or Desktop 

databases. Or use the S-Designor reverse­

engineering feature to document and 

maintain existing databases. Plus, you 

can generate customizable, ready-to-run 

PowerBuilder" applications. 

PowerBuilder Desktop 5.0 is 

a fully-intuitive development 

Windows" 95 compliance as well as 

compi led code, OCX support and true 

object orientation. 

Sybase SQL Anywhere delivers a 

high-performance database server for 

standalone and mu ltiuser environ-

Wi nd ows •ments. It's ideal for broad 
95 

Compatibledeployment in distributed 

environments and offers seamless 

scalability to Sybase SQL Server:" 

Best of all, you can get all this for 

only $495. To get your copy, simply call 

us at 1-800-395-3525. And discover how 

much power can be packed in one box. 

111~

Ii Powersoft~ 

http://www.powersoft.com 
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One-Stop 
Convergence lnfomart 

I 
I 

: 
I 

~ 
It's hard to get a handle on the conver- I 
gence industry-it's a fast-moving , grow-

will include a minimum of 1 GB of hard Lower Prices, disk storage, an 11.3-inch double super­
twisted nematic (DSTN) disp lay, and aModularity, snap-in 6x CD-ROM drive with a large 
software bundle. Prices for the Versa line Lead Notebook will start at $2299 for a 100-MHz system 
without a CD-ROM driv e ($400 mo re Trends buys the CD-ROM drive). 

While the Versa 2400 represents the 

f ing, and changing beast. 
! W hat' s nex t for PC notebooks? The state of the market now, Compaq's new 

1 answer is either not very much or a lot, Armada 4100 ((800) 888-5858), slated to ( For its CD-ROM, Deloitte a Touche 
depending on how far out you look. In 	 ship this month, portends a new trend~ defines convergence to include the fol - I 
the near term, notebooks will see mostly 	 in modulatrity that will let you tailor your I lowing: on-line service providers. content I

l companies, broadcast networks. consumer 	 minor changes: larger hard drives (2 GB system to your needs. The 1.5-inch-thick 
i electronics companies, software develop-	 and more), faster processors (1 50 and 166 Armada 4100, w hich starts at about 5 
~ ers, and telecommunications and cable ) 	 MHz), and more memory (8 to 16 MB pounds and is available with an 1 l. 8-inch • companies. Deloitte a Touche conver- I 	 standard) . H owever, you wi ll see a big active matrix display, converts to a stan­
I gence.dat, a monthly CD-ROM service, I reduction in the time it takes fo r features dard notebook with an integrated floppy 
~ contains news and analysis from industry J to show up on notebooks after appear ­	 drive or extra battery pack, and, when you 
I newsletters and trade journals; govern- l ing on desktops. 	 attach the mobile CD unit, to a fu ll mul ­

ment reports from the FCC, White House, ii A key trend is the emerge nce of th e timedia system. The Armada 4100 is the Congress, and Commerce Department; ~ 
true desktop-replacement notebook at 	 fi rst of several modular systems you can I SEC fi lings from convergence-related ~ 
fa r lower price points than before. Com­	 expect to see in the near future. "You will~ companies; and exclusive analysis.

I I 	 plete mu lt imedia no teboo ks with CD­ defin itely see modularity and interesting 
I I 	 ROM, sound, and other high-end features design options," says Al Kirts, a spokes­

are becoming the standard notebook sys­ man for Gateway 2000. " There will be a 
tem, with prices around $2500 and up whole new generation of notebooks in 
depend ing on configuration. " It is get­ 1997 in what wi ll be a design-driven mar­
ting harder and harder to come up with ket." Look for other major vendors like 
innovative, gee-whiz technology," says IBM, Toshiba, and NEC to offer systems ! 	 I

I I 	 Bruce Stephen, who is a marke t analyst like this. 
I I with International Data (Framingham, You can also expect that 12. 1-inch 

MA). "The market really revolves now screens will become the standard , whi le 

~ around the continuous loading of the lat­ some vendors wi ll release notebooks with 
easy to find what you want. I est leading-edge technology into these 13 .4- and 13.8-inch LCDs. These larger­

products." sc ree n fo rm ats won ' t be mainstream 
The CD-ROM is easy to navigate and Typical of this trend is a new notebook soon, however. New 12.1-inch panels are 

search, but the $2495 question is, why fro m NEC. NEC's ((800) 388-8888)Versa jus t coming into fu ll p roduct ion, and 
pay that much money for a compilation i 2400 line brings high-end features to the 	 13-inch panels are too expensive and will 
of mostly already-published material? A ~ value-priced market. Avai lable as either 	 require a new wider design. 
better question to ask is how much time I a 100- or 133-MHz Pentium, the system 	 - Jon Pepper 
the CD- ROM will save you by providing J 

all the information in one place. Accord- I 

ing to Deloitte a Touche, "You would have 

to visit more than 200 [Internet] sites to I 
 Notebooks: Weak Link in Ergonomics 
obtain equivalent content." Obviously, ' Ergonomics is a hottopic among computer vendors and users, but the term notebookI the company is selling convenience and I 

ergonomics remains an oxymoron. While mouse and keyboard makers continually searchI the fact that the CD- ROM yearly charges l for new ways to make their devices more ergonomic, or comfortable to use, the same can't 
are fixed as opposed to paying foron-line be said for notebook makers. Instead, they say privately, the basic idea is still to 'get as 

~ time with a service such as Nexis. From much as possible in the smallest package possible:' l my quick perusal, there's much good J Consequently, few if any notebooks have ever shown any real ergonomics. One excep­f information on the fi rst edition. I tion is the SENS 810 Multimedia Notebook from Samsung ((800) 933-411 O). ltfeatures 
-Rich Friedman ~ an adjustable split keyboard that you can pull out at angles from the center to allow more 

natural wrist and elbow positioning. The keys also are full-size. The only other ergonomic Deloitte & Touche 
approach was probably the much-touted but il l-fated IBM Butterfly, which had a keyboardconvergen ce.d&t, Deloitte & Touche 

An uncluttered interface makes it 

Consulting Group, P.O. Box 514, that expanded to fu ll size from its subnotebook format. Beyond that, don't expect much 
Fairport , NY 14450, (888) 333­ from notebooks in this area. 

3824, True, LCD screens don't have the ergonomic drawbacks of monitors in terms of emis­
fax : (202) 986-2431 , sions, but otherwise, the smaller keyboards and pointing devices that are generally inferior 

http ://www.peerscape.com l to conventional PC mice and keyboards will leave users who are concerned about 
~ - - ·. . - ".. J ergonomics in adilemma. 

L. - - __,._ ----- _..._~ - .J 
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M T s ·· c 0 M p u T N G w T H 0 u T L 

When it comes to storing data, durability is a 

very attractive feature. So Kingston® offers a 

complete line of the world's most rugged 

and reliable data storage subsystems. Kingston's 

storage products were designed for the most 

demanding commercial environments. But they've 

also survived duty in tanks, submarines, and even the 

space shuttle. You can't buy a more reliable subsystem. 

To prove it, we offer a seven-year warran ty - the longest 

in the industry. The Kingston Data S ilo® DS500 tower or rack­

mount enclosure can house 3.5-inch and 5.25-inch half- or full-

height SCSI peripheral dev ices. O ur Data 

Express® DE300 removable dev ice 

subsystems, integra ted in to our 

DS500 chass is, provide an ideal housing for up 

to 12 removable, hot-swappable SCSI devices. 

Of course, Kingston storage products are 

compatible with all major platforms. For more 

infonnation call us domestically at (800) 435-0670 

or fo r international sales call (714) 437-3334. 

It could be the beginn ing of vlfilTStOfl 
a beaut iful relat ionship. J_\,_fecHNO~YCORPORATION 

RAMfax call domestically a< ( 80 0) 435-0056 or for in ternat ional sal e> ,~~ call (714) 435-2677 or visit O«r \Yleb si<e: hcqi://www.kingscon.com/b .hcm 
--------------------------------\_ .;:.:r------- ---------------------- ­

Circle 122 on Inquiry Card (RESELLERS: 123). 

Kingston Techno logy Co rp ora ri on, 17600 Ncwhopc St reet , Fo un tain Vall e y, C A 92708 USA. 0 14 ) 438-1850, Fax ( 7 14) 438-1 84 7. © 1996 Kingsrnn Tech nology Ca rp o r>lt io n. A ll ri ghls re served. 

Computing Wirh o ur Limit s is a re g istered rrn dcmnrk o f Ki ngs to n Tcchn o lo J,! y Corpo rat io n. Darn Ex press, Darn Si lo, and Kin gs ton arc re gis tered trad e mark s o f Kin gston Tec hnology Corpo ration. 




Bla&t& irom MOLAP, ROLAP, Overlap
the Pa&t 

Jeff Stamen, senior vice president of Oracle's OLAP division, discusses 

the convergence of multidimensional and relational OLAP databases. 

Years ago in BYTE 

BYTE devoted almost the entire issue to 
Smalltalk, Smalltalk-BO, and other object­
oriented-programming topics. In one arti­
cle, Apple's Larry Tesler said, "You can 
write almost any program better in a lan­
guage you know well than in one you know 
poorly. But if languages are compared from 
a viewpoint broader than that of a narrow 
expert, each language stands out above 
the others when used for the purpose for 
which it was designed:' Hold that thought. 

Years ago in BYTE 

We covered object-oriented programming 
again, only this time we talked about sev­
eral languages, including object-oriented 
Pascal, Forth, and 
c++. Ironically, many 
programmers' ob­
ject-oriented lan­
guage of choice is 
C++ today, because 
its object-oriented 
extensions are built 
on a language that 
many already know well. In fact , designers 
of Java have told BYTE editors that they 
made the new language similar to C++ 
because of the latter's extensive use in the 
programming community. 

Years ago in BYTE 

Smalltalk appears again, but not this time 
as a cover story. In an article that simulta­
neously looked back and ahead, authors 
Adele Goldberg and L. Peter Deutsch 
wrote that they hope that in 2001 objects 
will be boring (i.e., no longer radical ideas). 
However, as Microsoft and Netscape duke 
it out over who will set the next Internet pro­
gramming standards, objects will be any­
thing but boring. 

BYTE: Where does Oracle stand on the 
debate between multidimensional OLAP 
versus relational OLAP? 

Stamen: I think the term OLAP [on-line 
analytical processing] has been over ly 
exp loited. People have lo s t sight of 
what it really is: data ana lys is that 
includes data navigation, query, model­
ing, what-if, forecasting, and data min­
ing. The way some people have been 
using the term, if anything has any kind 
of multidimensional reporting or drill 
down, they cal l it OLAP. I don't vi e w 
these as OLAP products. I view these as 
products that have extensions to their 
reporting capabiliti es. That said, in the 
OLAP world, there has been a debate as 
to whether you can do rea l OLAP as l 
describe it, directly on relational data, or 
whether you're required to have a mul­
tidimensional database. 

A lot of people have said, "Well w ho 
cares about that? We care more about the 
results, and whether it's a multidimen­
sional database or going directly against 
a relational database is secondary." That's 
basically true. That should be secondary, 
but it's not irrelevant. There are a lot of 
issues in loading, managing, and deal­
ing with data. All things being even 
close to equal, why not keep the data in 
the relational database, which everybody 
knows how to deal with, manage, oper­
ate, maintain, and enhance . Our view is 
yo u can do much of what you need to 

do directly against relational databases, 
generally called ROLAP. 

BYTE: When would you want your data 
in one versus the other? 

Stamen: If you're dealing with lots of 
data, tens or hundreds of gigabytes, it's 
not realistic to have to take that data and 
keep updating multidimensional data­
bases with it. That's an expensive and 
time-consuming proposition. What 
you'd like to do is go up against that data 
directly. On the other hand, if I'm [creat­
ing] complex multidimensional models 
or what-if scenarios (what-if meaning 
simulations, projections, forecasts, and 
so on), then I'm dealing with very com­
p li cated calcu lations that cannot be ex­
pressed in SQL. In that case, it's not real­
istic to do most of my work against a 
relational database. You need to do it in a 
multidimensional cache. It's the old 80/20 
rule: For 80 percent of the data, you 
never have to leave the database. For the 
20 percent of data created from higher­
level aggregations, stage it in a multidi­
mensional cache. 

BYTE: What benefits can users expect 
from a relational database engine that 
integrates multidimensional analysis? 

Stamen: Long te rm, and we're talking 
about a two-year time frame, we're goi ng 
to be offering one engine that integrates 
mu ltidimensional data with relational 
data in the same engine. So you could 
think of it very much like a data blade for 
multidimensional data in the Oracl e 
engine itself. With this future program, 
instead of having just SQL AP !s, you'l l 
have both a SQL and a multidimensional 
AP!. And the multidimensional AP! w ill be 
the same Express [Oracle's current mul­
tidimensional database program] API that 
we have today. Everything you run today 
wi ll sti ll run, except that when it actuall y 
accesses data, it will get it via the Oracle 
engine. Performance will be terrif ic, 
because we're actually going to have a 
multidimensional access method right in 
the Oracle database. But the main bene­
fit is much less support overhead. The 

benefits are you have one data manager, 
one set of database administration utili­
ties, and one data dictionary. 
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NT Workstation 

With a new Intel chip set, AST's Bravo MS-T 6200 is a high-end 
PC with a low-end price. By Selinda Chiquoine 

Mainstreaming Pentium Pro 
o u ca n buy a 200-MHz Pen­
t ium Pro NT workstat io n 
now for $3000 less than you 
cou ld six months ago. Take 

the AST Bravo MS-T 6200 we review here; 
it starts at $3335 with 32 MB of RAM, a 
2.5-GB hard drive, and an 8x CD-ROM 
drive. Some of that lower cost is due to 
Intel's new 440FX PC! three-c hip set, 
w hich effectively replaces Intel's eight­
chip 450KX and GX Orion PClsets in new 
single- and dual-CPU systems. 

T he 440FX PC!se t , code-named 
Natoma, represents a savings in silicon 
and system board space-and as our test­
ing reveals, without sacrificing perfor ­
mance. The Bravo's SYSmark NT score 
compares favorab ly to those of ear li er 
systems we ' ve tested. Howev er, th e 
Orion chi p sets w ill continue to be a bet­
ter fit for quad-processor des igns because 
they support fo ur memory contro ll ers 
and two PC! bridges. 

The 440FX PClsetsupporrs up to 1 GB 
ofextended data out (EDO) DRAM, burst bus cycles. The 440FX is PCI 2.1-compli­ mandCenter, a group of uti li ries; as well 
EDO DRAM, or fast page-mode DRAM, ant and also supports the Universal Ser­ as a disk-making utility, NetCom's Net­
and it all ows concurrent PC!. It also com­ ial Bus (USB). Cruiser, Netscape Navigator, Intern et 
pl emen ts the Pentium Pro's sp lit-trans­ Although the Bravo MS-T 6200 sup­ Factory's Co mmuni ca tions Build er, 
action bus, enabling more efficient use of ports ECC and parity memory, it comes and SoftQuad's HoTMetaLLight2.0 (an 

standard with nonparity memory (64 MB HTML editor). 
of 60-ns EDO RAM in the system that we 

RATINGStested), which could be a rel iability con­

cern with some large-memory applica ­ TECHNOLOGY * * * * 

ti o ns. Maximu m capacity is 128 MB IMPLEMENTATION * * * 

divided across fo ur memory banks, in 16­

PERFORMANCE * * * 
MB SIMMS. A 5200-rpm 2.5-GB EIDE 
hard drive , 8x IDE CD-ROM drive, 2- AST claims to di stingui sh itself with 
MB Matrox MGA Millenni um graphics high-quality components and construc­
card, and 16-bit audio w ith microphone tion, aptly chose n software, exce ll ent 
are standard. Our test system came w ith documentation , and a reaso nable price. 
4 MB of Window RAM (WRAM) on the W ith some exceptions like nonparity 
graphics card and a 17-inch AST mon itor. memory and lack of built-in networking, 
Although there are plenty of avai lab le we agree that th is system is well suited for 
slots, SCSI and networking are not inte­ corporate computing. llJ 
grated into this system. 

Software installed on the Bravo MS­ Selinda Chiquoine is a former BYTE technical 
T 6200 incl udes Windows NT; AST-Com- editor. You can reach herat selinda @bix.com. 

AST's 200-MHz Bravo, ordered with parity or ECC memory, 

is well suited for corporate computing. 

NT Performance 
AST's Bravo is much faster than the 
200·MHz Dell we tested six months ago, 
thanks to improved NT graphics card 
drivers. HP's Orion·based Vectra (shown for 
comparison) is faster due to its 7200-rpm 
SCSI drive. 

HP Vectra 
XU 6/200 

AST Bravo 
MS-T6200 

Dell XPS Pro200 
(six months ago) 

0 200 400 600 800 
SYSmarl< NT 1.0 score 
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Web Browser 

Netscape throws everything but the kitchen sink into the new 
upgrade of the Web's premier browser. By Rex Baldazo 

Navigator Turns 3.0 
• ••• 	 e've barely had time to digest 

the new features (and risks) 
of Navigator 2.0 and-look 
out-here comes version 3.0. 

But don't panic: While you'll find new 
multimedia plug-ins and Java enhance­
ments, as well as some improvements to 
existing features, there's nothing about 
Navigator 3.0 that makes it a must buy. 

By comparison, the 1.0-to-2 .0 up­
grade was substantial, bringing innova­
tions such as the now-ubiquitous Java, 
as well as a very good mail reader and 
newsreader. Version 2.0 also introduced 
Netscape Plug-Ins, which let developers 
offer unique functions that run inside a 
Navigator window. 

Beyond the new Plug-Ins for audio, 
video, and 3-D Virtual Reality Modeling 
Language (VRML), Navigator 3.0's big­
gest changes are the extensions to Java­
Script, N etscape's scripting language for 
browsers and servers. Scripts can now 
detect installed Plug-Ins, and there's a 
built-in Array object. A new feature ca lled with Java applets loaded in the browse r. duce interesting bugs. Unlike th e infa­

LiveConnect lets your scripts interact JavaScripts now have the ability to load mo us invisible/Greek font problems in 
images dynamically as needed, depend­ Navigator 2.0, the bugs introduced in 3.0 
ing on specific eve nts or user interaction. 

RATINGSTECH FOCUS Hypertext Markup Language (HTML) 
editin g capabil iti es are also improved. TECHNOLOGY * * * * 

Where Plug-Ins Connect Finally, the company that helped popu­ IMPLEMENTATION * * * 
Navigator's new LiveConnect feature en­ larize HTML tables offers an editor that 

ables Java, JavaScript, and Navigator Plug­ can handle them. Unfortunately, the pro­ see m likely to be fixed in th e fina l ver­

Ins to interact. The following calls are al­ cess is still not close to being WYS IWYG. sion . They'd better be: The one we en­

lowed: 1) to Java methods from Plug-Ins; The text in our table was centered and countered most often was a crash und er 

2) to native methods implemented in Plug- in boldface when we viewed it in th e Windows NT 4.0. It occurred whenever 

Ins from Java; 3) to Java methods from edit window, but it was left-aligned and we tried to view N etscape's Media Show­

JavaScript; and in normal face when we displayed it in case, which highlights the multimedia 


4) to JavaScript the browser window. capabi lities of 3.0's Plug-Ins. 


from Java meth­ N etscape has finally fixed the Back All this is a lot to consider when decid­


ods. JavaScript button so that it now works the way you ing whether to switch from 2.0 . We' ll 


and the Naviga­ expect it to in a frame environment. In move to 3.0 because the Back button fi­


tor Plug-Ins have Navigator 2.0, clicking on the Back but­ nally works the way it shou ld. m 

to communicate ton would take you off the current frame­


with each other s et entire ly. With 3.0, it navi ga tes you Rex Baldazo is BYTE's technical editor for soft­


1...---------' through Java. back through the just-viewed frames. ware reviews. You can reach him at rbaldazo 
N etscape stil l knows ho w to pro- @bix.com 

o experience the integrated features ofLive3D, Li.veAudio and LiveVideo on this pag 

o get started place your cursor in the VRML frame at the left. Click and release your 
enu will appear. Under •Options: select ~avigation Bar". A navigation console will 

·, ~ " 

Besides bundling new Plug-Ins for audio, video, and 3-D VRML, 


Navigator 3.0 retains its predecessor's occasional color glitches. 
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You never give your HP printer a second thought. You just know it's going to work. Now that 

same HP performance can be found in a line of PCs designed specifically for the demands of 

small business. TheHPVectra500PCs. They all arrive ready to work. Some are HP/Microsoft-® 

Small Business Centers-they're armed with Microsoft Office for Windows®95 Professional 

Edition. And to make everything a little more manageable, every Vectra 500 comes with 

Designed fo r free online service and support. Dealers include: Intelligent 

:::~~=:a Electronics, Cornputerland , Datago, MicroAge, Inacom and::::==• ...... iii!
• ... ,. .. iii! ............. . 
 CompUSA Corporate. For more information, call 1-800-322-HPPC,
Microsoft· 

Windows'95 Ext. 1557.' And see what a good family name can do for you. 


11n Canada, call 1-800-387-3867. "Average U.S. street price for Pentium!. processor-based HP Verna 510 5{15 PC. Moi:r.o· not rncluded. HP Vectra 500 PCs come with Microsoft Windows 95 prcinstalled. 
1Standard on 133 and 166 MCx models, optional on all other models. 10tl1er capacities available. 1Standard on CO, MC and MCx models. 'Multimedia models only. 5Qn-site, second-day business service. 
Microsoft and Windows are U.S. registered trademarks of Microsoft Corporation. Pentium and the Intel Inside logo are reg mred trademarks of Imai Corporation. © 1996 Hewlen-Packard Company PPG429 

HP PCs For Small Business 

FRO M $1389' 
' 

Minitower or Desktop models: 

•Intel 100, 120, 133, 150 or166 MHz 

Pentium processor 

·8 or 16MB EDD Memory 

(128MB max) 

•256KB cac he memory' 

•64-b it PCI video 

•2.5GB hard drive' 

•4X, 6X or 8X EIDE CD-ROM Drive' 

•28.8 fax/data modem with 

telephone answering machine' 

•16-bit Sound Blaster audio' 

•Hands-free headset with microphone' 

•1 -yea r on-si te warranty' 

•1-year free phone support for hard ­

ware, 90-day free software support 

rj,/j9 HEWLETT® 
11!/.!a PACKAR D 



ALL 

THE MUSCLE. 


NONE 

OF THE FAT. 


' ' INTRODUCING THE POWERFUL NEW PORTEGE~ 
Far smaller than a standard notebook, the new Portege offers exceptional performance 

and power. The Portege features a blazing 133MHz Pentium· processor with ?.'.~!11] 

PC! architecture, a gigantic 1.3 billion byte hard drive and up to 80MB of :::;:DJ. 
fast EDO memory. You' ll also find fu ll-motion video and stereo sound ro ~:~;~:,?~~· 

give your multimedia presentations a lot more punch. It's the best 

yet from Toshiba's award-winning Portege line. Pound for pound, 

no other notebook can touch it. For more information, visit the 

Toshiba website at http://computers.toshiba.com, or for a dealer 

P.~f!\iHIJT near you, call 1-800-457-7777. 

PORTEGE" 
650CT 

• Supports two Type II or one
• 11 .3' color active-matrix TFT Type 11116-bit PC Cards. ZV

display, 800 x600 resolution Cards or32·bit CardBusCards 
• 133MHz (2.9v) Pentium• processor. • 4.81bs.

256KB L2 cache 
• Optional Desk Station VPlus:

• PCI syslem·busarchitecture PCI architecture, SelectBay"
• 16MB of EOO ORAM expandable PCl/ISA and PC Card slots 

to BOMB • Optional NoteOock" II 
• 1.3 billion byte (~1.26GB) hard drive Enhanced Port Replicator 
• Built-in 28.8Kbps voice/fax modem • Windows• 95 or Windows9 

• HiOVideo· PCI graphics cont roller lorWorkgroupsincluded 
• 16·bit Sound Blaster' Pro • 3·yearlimited warranty 

compatible audio system • Toll·free technical support-
with speaker and microphone 7daysaweek. 24hoursaday 

• Lithium Ionbattery 

http:http://computers.toshiba.com


FULL -MOTION VIDEO 

With Toshiba's Zoomed Video technology 

and a ZV PC Card, you get full-screen, 

full-motion video and MPEG supportPENTIUM" PROCESSOR 

without sacrificing system performance.How's this for computing 
brawn? 133MHz processing 
power and lightning-quick /

PC/ architecture. 

BUILT-IN 28.8Kbps MODEM 

~- - ------------------
BIGGER KEYBOARD 


At your fingertips is the newly 

designed Portege keyboard. Keys are 

now larger and more ergonomically 


shaped to fit your fingertips. 


In Touch with Tomorrow 

TOSHIBA 

I 

! 
I 

~ 
: 1 3'~l_ ..: . dla. 

800 x 600 RESOLUTION 
Considering its small size, 

the Portl!ge has a large 
11.3' screen with brilliant 

active-matrix color. 

POWERFUL DOCKING 

For the ultimate desktop computer, 


combine the powerful Portl!gl! with the 

optional Desk Station VPlus. You 'll get 


stereo speakers, hot docking and 

Se/ectBay' with optional 6X CD-ROM. 


The World's Best Selling Portable Computers. 
© 996 Toshiba America lnlorma!ion Systems. Inc. All specilicanons and availabili1y are subject lo change. All products indicated by 1rademark symbols 

are trademarked and/or registered by their respeciive compan es. Intel Inside and Penuum Processor Logos are trademarks of Intel Corporation. 
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t Central Data, serial communications is not a side 
business. It's our only business. This dedication has 
inspired a collection of "originals" for UNIX' and 
Windows NT'" not found anywhere else. If we don't 

have exactly what you need, send us your specs. We specialize 
in OEM and custom solutions. 

Our high-speed scsiTerminal Servers'" and 
EtherLite'" Port Servers allow you to add from 
two to hundreds of real !not pseudo) serial 
ports. Without network configuration hassles. 
And without using any card slots. 

Adding modems? Reduce the normal cabling mess with our 
streamlined SCSI and EtherLite Modem Servers. They connect 
up to 16 PCMCIA modems in a single box. 

If you're looking for PC! boards, try our new 4- and 8-port 
senal cards. They're our lowest-cost solutions ever. 

To fully appreciate our Serial Port Originals, 
evaluate one FREE for up to 30 days. Call 
1-800-482-0397. Or view our website at 
http://www.cd.com/ See how Central 
Data has turned UNIX and NT connectivity 
into a work of art. 

Email c-info@cdcom • WWW http://www.cd.com/ • 1602 Newton Drive • Champaign. IL 61821-1098 • 217-359-8010 • 800-482-0397 • Pax 217-359-6904 
<01996 Central Data Corporatoon Alt nghls reserved Cenual Data product names are 1radema11t.s of Central Oa:a Corooret!Oll Other traaemarks are ine p1ope1ty or their respective owners 
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Subnotebook 

IBM's new ThinkPad 560 packs a lot of features and power into its 
sleek frame-but not without compromise. By Dave Andrews 

ThinkPad Proves You Can Be Too Thin 
BM's thin newThinkPad 560 
packs a ton of features into 
its 4.1-pound package, but 
not enough to match those of 

standard notebooks. While this afford­
able machine doesn't address everyone's 
portable-computing needs, it wi ll be very 
attractive to mobile workers who want 
to combine portability with an easy-typ­
ing keyboard and a big, bright screen. 

T he ThinkPad 5 60's 12.1-inch active­
matrix screen and expansive keyboard 
will make you forget many of the horrors 
thatsubnotebooks inflicted upon us two 
years ago. T he system also has an 810-MB 
sta nd ard ha rd d rive (1.08 GB is an op­
tion), a choice of 100-, 120- or 133-MHz 
Pentium CPU, and memo ry expandabil­
ity up to 40 MB. On the other hand, the 
fl oppy drive is extern al, and there's not 
yet a way to fit a CD-ROM drive into a 
notebook that measures only 1.2 inches 
thick. 

The Th in kPad 560's delightful 800- by 
600-pixel screen gives you about the same 
viewing real estate as a 14-inch desktop 
monito r (you can also get a less expensive 
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The thin ThinkPad 560 and the thick 


ThinkPad 760CD. 


100-MHz configuration with an 11.3-inch 
passive-matrix screen) . The screen is such 
a dominating component in the new thin 
form factor that IBM had to use an espe-

The ThinkPad 560's 12.1-inch active-matrix screen and expansive 

keyboard will make you forget the horrors of subnotebooks past. 

cially ri gid hinge with a stiff action to 
keep the screen propped open. The com­
pany also put the heavier elements of the 
4.1-pound notebook, such as th e hard 
drive and lithium battery pack, near the 
front to counter the weight of the display 
and to keep the notebook from toppling 
ove r while in operation. 

Another big benefit is the unit's full­
size keyboa rd (11 inches from the Caps 
Lock to the Enter key). We found it easy 
to type on, compared to the cramped lay­
outs of sub notebooks of past years. 

IBM has eliminated many of the com­
promises associated wi th small note­
books, bur not all. The most noticeable 
lack is internal drive options. There's no 
internal CD-ROM or fl oppy drive. Ifyou 
need to ge r data off a floppy disk, you 
have to use an included external 1.44­
inch drive tha t cables to a special po rt. 
(At least you don't have to turn off the 
unit when you attach the external flop­

py d r ive. ) For reading CD-ROMs, yo u 
have to invest in a third-party device. Fur­
th ermore, IBM's resurrected subn o te­
boo k lacks an integrated modem. 

Nor does the ThinkPad 560 deliver 
other multimedia extras, such as a video-

RATINGS 

TECHNOLOGY * * * * * 
IMPLEMENTATION * * * * 

in port or built-in stereo speakers. For 
video-in, you have to use a PC Card so­
lution (the 560 has two Type II PC Card 
slots). The system's tinny speaker is un­
derneath the keyboard and offers only a 
modicum of multimedia support. 

Still , this ThinkPad goes just about 
anywhere that paper goes. And it doesn't 
weigh a whole lot more. liJ 

Dave Andrews is a BYTE news editor. You can 
reach him at dave.news@bix.com. 
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Power Mac Clone 

Power Computing's 180-MHz Mac clone reveals 
the power of RISC. By Tom Thompson 

Move Aside, Mac 
s the first Mac OS licensee, 
Power Computing must stay 
nimble to grab market share. 
So far, so good. As Apple ships 

its 150-MHz Power Mac 9500, Power 
Computing counters with its 180-MHz 
Mac-compatible Power Tower. 

A standard Power Tower 180 includes 
a 180-MHz PowerPC 604 RISC processor, 
512 KB of L2 cache memory, 32 MB of 
RAM, a 2-GB SCSI hard drive, a bui lt-in 
vid eo subsystem with 2 MB of video 
memory, and two Ethernet connectors 
(lOBase-T and Apple's attachment uni t 
interface (AUI])- enough to satisfy the 
most demanding power user. T he price 
isn' t bad either: $4195 as reviewed.The 
PowerTower's mini-tower chassis pro­
vides three 5!4-inch storage bays (a stan­
dard quad-speed CD-ROM drive occu­
pies one bay) and th ree PC! expansio n 
slots. 

The Power Tower 180 employs Apple 
Power Mac 7200 AS!Cs, which provide 
only a 64-bit data path, while the Power 
Mac 9500 ASICs have a 128-bit data path 
wi th memory interleaving. Power Com­
puting chose the 7200 ASICs because they 
can operate at 60 MHz (a good 3x match 
fora 180-MHzCPU), whilethe9500ASICs 
top out at 50 MHz. 

T he PowerTower 180 arrived with 
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Fast file and image manipulat ion make the 


Power Tower 180 a multimedia author's dream machine. 


App le's System 7.5.3 and a ge nerous 
selection of software, including Claris­
Works 4.0, Now Util ities 6.0, ln tuit 's 
Qu icken SE, and other appli cations. (We 
disabled the bundled Connectix Speed 
Doubler software acce lerator to prop­
erly assess system throughput.) Several 
weeks of heavy use with a wide assort­
ment of Mac software proved the sys­
tem's Mac compatibility. 

Running Mac software at 180 MHz is 
intoxicating. Multitasking Claris's Mac­
Write Pro and Netscape's 2.0 browser 
while download ing fi les with Aladdin 's 
S!Tcomm telecommunications program 
proved quick and smooth. We had no 
network prob lems using TCP/IP app li­
cations through either a corporate DHCP 
server connecti on or by a dial-up con­
nection using FreePPP 2.5. 

Editing complicated 3-D grap hics in 
Adobe Dimensions 2.0 was effortless, and 
operat ions in Adobe Phoroshop 3.0.4 

simply flew. W here a Power M ac 9500/ 
132 might slow to a crawl managing fi le­
fi lled fo lders, the PowerTower ran the 
Mac Fi le Manager's em ul ated 680x0 
code effortlessly. 

RATINGS 

TECHNOLOGY * * * * 
IMPLEMENTATION * * * * 
PERFORMANCE . * * * * * 

Even though the PowerPC 604 tra ils 
a 200-MHz Pentium Pro by 20 MHz, it 
posted far better integer performance 
and similar floating-point performance. 
Its combined fi le- and image-manipu la­
t ion capabi lities make the Power Tower a 
multimedia author's dream machine. Ill 

Tom Thompson is a BYTE senior technical edi­
tor at large and author ofThe Power PC Pro­
gramming Kit (Hayden Books, 1996). You can 
reach him at tom_thompson@bix.com. 
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Just because your 
•work 15 complex 

doesn't mean 

it h as to be di fficu l t 

To get your work done. you've always needed CAD. But then 

Amoco is saving 5% per 
along co mes Visio® Technical , a Windows-ba sed drawing 

projeCI or 11p ro 20 111illio11 

dollars by using \/isio ro 
program that's actually easy to learn and use. Our SmartShapes® 

plan a11d 11w1wge 

rheir oil explo­
technology lets you create 2-D technical drawings and schematics 

rarion. Orher 

companies use ir 
that are both intuitive and intelligent. You can fini sh drawings 

lo sal'e 1i111e or 

increase pmductivity. 
faste r, make changes easi ly, work with AutoCAD file s and even 

You' II .find lots of compa ­

nies hcn·e adopted Visio: 
create custom solutions through OLE Automation . Make things 

Chrysler, National 

Se111ico11d11ctor a11d Fluor 
ea sy on yourself for a change Call 800-24-VISIO, ext. E27 or 

Daniel. fo r example . 

visi t www.visio .com . For corporate eva luation call 800-VISI0-07 . 

Visua lize your business'" 

¢1 1996 Vmo Corpora11on V1s10. V1s10 Technica l and SmartShapes are registered trademarks ot V1 s10 Corpornt1on All other trademarks are held by their respective companies 

http:www.visio.com
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Internet Server SFT Alpha 
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expandability, and 
low price wg'.' 
BYTE 

BEST OVERALL 
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120MHz Pen tium STC 120 
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PC Computing rates SAG, "one of the top direct 
vendors in the US." January 1996. 

High Quality Custom-Configured 
Systems At Off-The-ShelfPrices 
Do vou want a custom svstcm'!- Unti l SAG, that meant 

higl;- priced VA Rs and otl;er cos tl y consultant s. 

Do you want lo save some money?- Unti l SAG, your only 

op ti ons were pre-configured sys tems and their many limit at ions. 

Precision-Engineered Power Systems- Now you ca n have 

custom quality without compromi se. All SAG fi le serve rs are 

preci sion-built and packed with fea tures . We offer mu ltip le 

processi ng, di sk mirroring, RAID 5 fa ult tole rance and more 

storage capaci ty at prices far below the industry standard . 

For affo rdable disk arrays , tape back up so lu ti ons and RAID 5 

technology, SAG Electronics is the acknow ledged " /-li gh-End 

Solutions Company." 

Compatibi lit y and E~ pc rt Se rl'icC (;uarantccd- All our 

sys tems are guaranteed to work wit h your opera ting software. 


M O RE SERVER POWER , FOR LESS 
Circle 1 53 on Inquiry Card . 

AT&T on.s ite and 4 year ex tended warran ti es arc nvailab lc. Lease oplions 
avai labl e. Returns ma y be subj ec t to res tockin g fee. RMA # mu st be acquired. 
Some devices have not been approved by the Federal Communications Commi ss ion. 

DUAL PRO 
200MHZ SMP 
PRO 1SO & 180 AVAILABLE 

BUILT·IN EXPANDABILI TY WITH 
SMP NATOMA CHIPSET 

1 INTEL PENTIUM® PRO 200 PRoc:ESSOR 

32MB OF 60 NOS EDO RAM ExPANO"LE TO IGB 
Imagi ne 128 Serles ti 4 MB VRAM 

SLOTS' (4) PCI. (5) ISA 

ADAPTEC 2940 ULTRA WIDE CONTROLLER 

2. IGB ULTRA WIOE SCSI HD IB.SMSI 

BX CD·ROM 

KEYBOARD, FLOPPY. MOUSE 

TOWER CASE 300 WATI 

$3213 
QUAD PRO 
200MHz 
2 INTEL PENTIUM PRO PROCES SORS 
EXPANDABLE TO 4 


64MB Of ECC 4 WAY INTERLEAVED 

MEMORY TO IGB 

SLOTS (6) PCI , 14) EISA 
2940 uw 
B.7GB 7200RPM ULTRA WIDEHD 

DUAL GRAPHICS 
ULTRA STATION 
200MHZ 
IMAGINE 128, FASTEST GRAPHICS, DRIVE, 
AND MOTHERBOARD 
UPGRADABL.£ TO 2 CPUS 
I 200MHz PENTIUM® PROCESSOR 
512K PIPELINE SRAM 
TRITON 11 CHIPSET 
16MB OF 60 NOS EDD RAM 
EXPANDABLE TO 512MB 
SLOTS' 141 PCI. (5) ISA 
BX CD·ROM I MOUSE I FLOPPY 
Imagine 128 Serles II 128 Bit 
"30 !! 4 MB VRAM Video 
2940 uw 
2.1GB Ultra SC SI 
Wide HD (8.SMS) 
AWE SOUND 2GB IDE 
TOWER CASE 300 WATI 

52499$2799 
PRO 180MHZ 
I INTEL PENTIUM® PRO 180 

32MB OF 60 NOS EDO RAM 

#9 64 BIT "30" 2MB EDO 

2. IGB 5400 RPM IDE HD (IOMSI 

Bx CD·ROM 

16 SIT SOUND CARD 

Bx CD·ROM 
#9 2MB DRAM VIOEO 

MAG DX I7T MONITOR 
OUAD PCI ETHERNET 10/100 

FLOPPY. KEYBOARD AND MOUSE 

.....-fill~ FLOPPY, MOUSE, KEYBOARD 

WINDOWS 95 

12 BAY TOWER 450 WATI POWER MlDTOWER 

WE ONLY BU ILD CUSTOM SOLUTIONS! 

1.800.989. 


DUAL 200 MHZ SMP 
RAID 5 SERVER 
1 INTEL PENTIUM® 200MHz PROCESSOR, 

UPGRADABLE TO 2 CPUS 

512K PIPELINE CACHE 

32MB Of 60 NOS EDO RAM 

3 4GB 7200RPM REMOVABLE HD {STl 51 SON) 

BX CD·ROM 

RAID 5 CONTROLLER 

SLOTS: t41 PC\, l4l ISA 

12 BAY TOWER, 300 Wm 

REDUN DANT POWER SUPPLIES 

KEYBOARD, MOUSE 

$6799 
ALPHA 433 
POWER SYSTEM 
256 BIT Bus 

IMB SRAM CACHE 

I DEC 433MHz ALPHA CPU 

64MB RAM TO IGB 

6X CD·ROM 

4MB VRAM VIOEO 

4GB 7200 RPM SCSI WIOE HD 

SLOTS (3) PCI, (2) ISA, I I ) SHAREO 

TOWER 300 WAIT 

PRICES CHANGE-

475 
PLEASE CALL I 

These dev ices arc no!. and may nol be. offered for s;tle or lease. or sold or lc:ised until 1hc SAG ELECTRONICS • 451 ANDOVER STREET• NORTH ANDOVER, MA 0 1845 • 508·682·0055 
approval of the FCC has been obwincd. FAX 508·689·0180 


HouRs , a ,30AM·B,OOPM. MONDAY·FR1DAv WE SERVE YOUR E NTIRE LAN NEEDS, 

GSA SCHEDULE #GS·35F·3 I 030 FROM SERV ER TO N O DES.
WEB ADDRESS HTTP://SAGELEC.COM 
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Operating Systems 

Windows NT offers industrial-strength 
security features. By Jim Reynolds 

Air-Tight Windows NT 

..--111 ind ows NT o ffe rs fea tures 

that meet the practica l secu­
r ity req uir e me nts of bus i­

..__.. nesses . For everyd ay users, 

NT restricts w ho uses the co mputer and 
controls what each autho rized use r does. 
For admini strato rs, NT p rovides track­
ing and auditing ca pabilities, enabling 
ne twork m a nage rs t o m o ni tor w ho 
attempts to use a particular computer and 
what each user attempts to do. 

These sec urity fe atures match ve ry 
closely w ith the requirements described 
in the Department o f Defense's "Orange 
Book" fo r the C2-level of security "assur­
ance" for co mmercial computer p rod­
ucts. Microso ft decided very early in NT's 
develo pment to achieve C2-level securi­
ty status for the OS, to meet the require­
ments o f certain Defense markets. 

Security Architecture 
M icroso ft enginee rs designed Windows 
NT to be a portable OS w ith minima l 
d e pend e nce o n a processo r 's uniqu e 
ha rdware fea tu res . H oweve r, a ll NT 
implementations rely on the processor to 
provide two exec uti o n mod es: kern el 
a nd user. Ke rn e l m o d e, as its na m e 
implies, is used by the priv ileged OS code, 
including the ke rnel, to protect system 
data. Code running in this mode com­
municates directl y with th e hardware. 
Code executing in user mode must use 
OS calls to modi fy system data and access 
the hardware. 

Wind ows NT consists of an executive 
and seve ral protected subsystems (also 
called servers). The executive li es atop 
the hardware abstraction layer (HAL) and 
operates in the kernel mode. Above the 
executive lie the subsystems that in te ract 
with users and execute in user mode. User 
processes exec ute only in use r m o d e 
and mu st make requ ests to the subsys­
tems in order to obtain access to the com­
puter 's fac ilities. 

The securiry com po nents o f NT con­
sist of two pans tha t exec ute in use r 
mode: Winlogon and a protected serv­
er ca ll ed th e Local Secur ity Autho rity 
(LSA ). T he LSA re lie s o n th e Sec u rity 
Accounts Manager (SMv1) and two exec­
utive components, the O bj ect M anager 
and the Security Refere nce Mo ni tor 
(SRM), to determine access privileges and 
obtain system reso urces (see the figure 
"Wind ows T Security Architecture"). 

M anage r o n beha lf of a use r to create, 
open, close, de lete, or perform whatever 
operati on is appropriate to the particu­
lar type of object. 

NT associates a security ID with every 
use r, and every object has an access con­
tro l list (w hi ch may be empty) that spec­
ifi es whi ch use rs o r groups of users are 
a llowed to work with t he object. Before 
NT perfor ms any operati on, the O bj ect 
M anager checks with the SRM to dete r-

Windows NT Security Architecture 

I ""'... I~ 

Local Security Authority/ '"I___.....,II 

Security Accou~ Manager / .,__w_i_n32 _. 
User Mode 


Kernel Mode 


~Object
1/0 Manager

Manager 

t 
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I 

I Hardware abstraction layer (HAL) I 1't 

Hardware I 

Applications 

Protected subsystems 
(servers) 

Executive senices 
~secun ·1y VirtualProcess 

MemoryReference Manager
Monitor Manager W'mdowsNT 

Microkernel ExecutiveI 

The Object Manager and the Security Reference Monitor 

protect system resources. 

Although 1T is not object-o ri ented in 
the broadest sense, it t reats all of a com­
puter 's resources as objects, and access 
to all o bj ects is handl ed by th e Object 
M anager. Files, memory, processes, and 
m ore special ized resources like se ma­
phores and l/O co mpletion po rts are a ll 
obj ects. This uni fo rm approach simpli­
fi es the imple mentation of securi ty fea­
tures and provides greater assurance that 
th ey wo rk pro perly. The Win32 envi­
ronment subsystem must ask the O bject 

min e if the user has th e permissions or 
rights req uired to perform the operatio n 
on the object. 

Authentication 
Identificatio n and authentication are the 
most fun da mental security features ofan 
OS. To log onto NT, you press a fa milia r 
key co mbinatio n : C trl-Alt-De l. This 
ac tu a ll y implements a feature- ca lled 
Trusted Path-required by the Orange 
Book. This requ irement assures the user 

AUGUST 1996 BYTE 5 1 
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that if she presses the so-called Secure 
Attention Sequence first, the resulting 
prompt for username and password is 
fro m the OS and not from some spoofing 
program wri tten by a malicious user. The 
user must identify herse lf w ith a user­
name and authenticate herself, typically 
with a password. NT is suffic iently mod­
ular that a more sophisticated authenti­
cation mechanism can be implemented; 
fo r exam pl e, th e admini strator co uld 
substitute a retina l scanner. (See "Auth o­
rizing a User" for a summary of the log­
on sequence. ) 

Eve ry user be longs to o ne or more 
groups, and a few special groups are built 
in . Each group has a name and a set of 

controlled with the User Manager. 
The User Manager provides an easy 

interface to specify the level of auditing. 
Because the auditing process contributes 
to system overhead, the amount of aud it 
information to be captured has to be care­
fu lly weighed in consideration to overa ll 
system requirements. NT di vides audited 
user actions into seven categories, includ­
ing fil e and object access, logging on and 
off, and exerc ise of user rights. Actio ns 
withi n each category can be audited fo r 
success, fai lure, or both . For example, you 
may no t want NT to produce a n audit 
record every time a user logs on, but you'd 
want to reco rd unsuccessfu l attempts to 
log on. Sim ilarl y, you'd probably record 

Authorizing aUser 

_ 	 _..._....Ci)..__~ 
.. 

_Wi_m_Logon Win32 

~	 ~
t--~~ Security Accounts Manager 

0 User enters the Secure Attention key sequence. 
6 Winlogon intercepts keystrokes and displays a 

log-on dialog box. 
45> Winlogon takes user's input and forwards the text 

strings to Local Security Authority (LSA). 

O 

Accounts 
database 

-i~A
Package LJ 
0 	Authentication Package checks for user in 

the accounts database. 
0 	Authentication Package returns confirmation 

or rejection message to LSA. 
0 	 LSA notifies Winlogon of authentication result 

0 LSA sends the strings to the Authentication Package. Q Huser is confirmed,Winlogon passes control to 
the Win32 subsystem. 

NT's log-on process prevents an unauthorized user 

from entering the system. 

user rights. Users have the rights of all the 
groups they belong to, plus any specia l 
rights granted to that particular individ­
ual. These rights are ass igned collective­
ly when the administrator makes a user 
a member of a defined group. 

There a re ro ughl y two d oze n use r 
rights, inc lu d in g th e abi li ty to defin e 
printers, add hardware (such as Ethernet 
cards) to the system, and shu t down the 
computer. Each use r acq uires a se t of 
rights, ei ther from the groups she belongs 
to o r by th e admini strator specifica ll y 

granting them. 

Auditing for Attacks 
Because no system is absolutely secure, 
administrators need to be able to deter­
mine if their system has been the target 
of an attack, or has been vulnerable to the 
misadventures of a nonmalicious user. In 
th e case of NT, auditing policy is set and 
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unsuccessfu l attempts to access fil es or 
directories- such activities indicate mali­
cious snoopmg. 

You use the Event Viewer to examine 
audit records. It a ll ows exa minati o n of 
three different logs: system events, appli­
catio n events, and security events. Each 
event record is time-stamped, and both 
the process and the user attempting the 
operation are identified. A log is an object 
just li ke every other resource controlled 
by NT, and therefore it has an access con­
trol list associated with it. By defau lt, on ly 
members of th e Adm ini strators group 
can exam ine the security log. With t he 
Event Viewe r, a n authorized user can 
control important aspects of the logs. Par­
ticul arly important from a security point 
o f view and required for C2-leve l rating 
is th e ability to guarantee that no securi­
ty event records can be lost. Logs, natu­
ra ll y, are limited to a certain length, and 

by default are overwritten when full. In 
special situations, the administrator can 
prevent overwriting the log by forcing a 
system shutd own when the log is full. 

Object Reuse 
Underl ying a ll o f NT's logica l objects 
are physica l RAM and disk space, both 
of which are continually being recycled 
for new processes and files. Object reuse 
is a security requirement that prevents a 
user from accessing the remains ofanoth­
er user 's work, particu larly when the OS 
creates new objects from prev iously used 
resources. 

Long-t ime DOS users are we ll aware 
that "erasing" a disk file doesn't cl ear the 
file ' s contents fro m the hard d isk: It 
si mply marks the region on the disk as 
unu sed . Other use rs can exa min e thi s 
region's contents, provided another pro­
cess hasn't a lready written over the same 
area of the dis l<. Secure syste ms require 
that such a scenario isn't possible. When 
NT creates a new object (either memory 
o r fi le) for a user, it is empty ofdata. That 
is, the OS clears the object of its prev ious 
data or assigns it a zero-length size. 

For fi le objects, NT prohibits you from 
read ing past a file 's log ica l end -of-fi le 
marker and thus possibly peeking at data 
from an erased fi le. Also, if you have the 
right to extend the fi le, NT overwrites that 
area on disk before granting access to it. 

W hen a program all ocates memory, 
NT first clears t he section of RAM that a 
newly created memory ob jec t w ill oc­
cup y. T his prevents a user from probing 
random locations in RAM, sea rching for 
the vestiges of documents or fi le buffers 
t hat might conta in co nfide nt ia l infor­
mation. Of course, because ofNT'ssecu­
rity mechanisms, processes can access 
only blocks o f memory granted to them . 

NT isa reasonably secure general-pur­
pose OS. As a n in dication of thi s, in 
Aug ust 1995, th e Natio na l Security 
Agency gran ted Windows NT 3.5 C2­
level approva l. Its security features make 
it co mparabl e to Digi tal Eq ui pment's 
VMS and superior to Unix. NT provides 
a uni que combination of sec u rity and 
convenience that is long overd ue in the 
personal compu ter wo rld . rn 

Jim Reynolds was a member of the Na tional 

Security Agency 's Windows NT evaluation 

team. He also participated in the evaluation 

ofthree other commercial OS products for the 

"Orange Book" program. You can reach him 

al reynolds @mitre.org. 

http:mitre.org


ABC GRAPHICS SUITE. 

BECAUSE IN TODAY'S BUSINESS WORLD, 


YOU'RE EXPECTED TO BE BOTH. 


ONLY $149.95* 
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A new revision to this management protocol addresses performance 
issues and corrects some flaws. By William Stallings 

Patching the Cracks in SNMP 
..--.. 	n 1988 , th e Inte rn et Eng i­

nee ri ng Steer in g Gro up 
( IESG) released th e fi rsr ve r­

..__.. sio n of the SNM P spec ifica­
tion. Its goa l was grand yet practica l: to 
provid e :rn eas ily im plemented, low­
ove rh ead fo undat ion for multi ve nd or 
network management of routers, servers, 
:rnd other network reso urces. As a pub­
!ic standard, the original version of SN MP 
(now kn own as SNM Pv I) rapidly became 
the most wide ly used ve ndor- indepen­
de nr netwo rk manage ment scheme. 

As SNM l' v I ga ined wides pread use, 
so me de fi c iencies beca me appa rent. 
T hese in c luded a lac k of manage r-to ­
managercommunication , the inability to 
do bu lk data transfe r, and a lac k of secu­
rity. The IESG sought to remedy them by 
rev ising th e spec ifica ti o n. In 1993, it 
issued version 2 (known as SN M Pv2) as 
a set of proposed Interne t stan dards. 
Howeve r, it has not rece ived widesp read 
accepta nce . That 's beca use wh il e th e 
fun ctiona l enhance ments have been wel­
co me, developers found t he sec urity 
fac ility for SNM Pv2 too complex. 

T he IESG work ed on an enhancement 
to SNM Pv2. It completed the task in Jan­
uary and ann ounced the revised sra ncl arcl 
as SNMl'v2c. T hi s vers ion employs the 
SN MPv·1 message wrapper, with its use of 
thecommu nityconcept, which has a sim ­
ple password-based security model. T his 
"admini strati ve fram ewo rk" for SNM Pv2 
is te rm ed co mmunity-based SNM Pv 2, 
which explains the c suffix. 

T he results of this effort have been one 
minor success and one major fa ilure. The 
minor success is the tune-up of the fun c­
tional aspects of SNMPv2. The maior fa il­
ure is in the area of secu ri ty. SNM l'v2c's 
password-based approach to security is 
anyth ing but secure. The IESG was un ab le 
to reso lve th e issue, and two competing 
approac hes emerged. 

The first approach is Use r-Based Secu­

rit y Mod el fo r SN MP, o r SNiV11' v2u . 
SNM Pv2u rakes a mini malist app roach to 
providing secu rit)· and is cemerecl on 
ca pabili ti es pro\' iclecl by the age nt. (An 
age nt is a software package running on 
an y system that is to be managed, such 
as PCs, wo rkstat io ns, br idges, routers, 
se rve rs, and hosts.) SNM Pv 2u provides 
th e basic eleme nts for network manage­
ment security, nam ely, th e ab ili ty to 

authenticate managers and prov ision fo r 
confidential ity of exchanged messages. 

rev isitthe SN MP security matter. For rhi 
reaso n, we will instead look into the per­
forma nee areas that the standard fi xes. 

Data Transfer 
Enhancements 
SNMl'v I ca n generate co nsiderabl e traf­
fic when manage rs co mmunicate with 
agents. Thar's because a single SNM l'vJ 
transacti on can exchange onl y a limited 
amo unt of data , forcing manage ment 
workstati ons and age nts to often ge ner-

GetBulkRequest Reduces Network Transactions 

0 	Manager issues request with 
five variablenames. 

GetBulkRequest (nonrepeaters = 2, 
max-repetitions= 6, X, Y,TA, TB, TC) 

D 	 Variables 
x 	y

1----t = t----1 0 	 0 
1111111111 
1111111111 Table a 

TA TB TC 
@> Agent returns single 

Management workstation 	 1111111111 

Response [X,Y, 	 TA(l}, TB(l), TC(l}, value for X, Y, and 
TA(2), TB(2), TC(2), six rows oil able a. 
TA(3), TB(3), TC(3), 
TA(4), TB(4), TC(4), a 
TA(S), TB(S), TC(5), 
TA(6), TB(6), TC(6)] 

This new SNMPv2c command lets a network management program 

obtain information from a remote agent with only one transaction. 

@ The agent processes the request. For the 
first two variables, theagent obtains a single 
value (nonrepeaters = 2). For the remaining 
varia bles, it fetches six successive va lues 
(max-repetitions= 6)._-----. 

Agent (e.g., router) 

(A manage r or manageme nt system is a 
desktop com purer running manage ment 
softwa re and ope rated by a user.) 

Th e second approach is SNM Pv2'' . . 
This more ambitio us approach acids to 

SNM Pv2 u features imp lemented at the 
management station and deals with issues 
of remote con figu ration nor ad dressed in 
SNM Pv2 u. SNMP is able ro remotely con ­
figure an agent ro inc lude new Manage­
ment In for mati on Base (MIB) objects. 

Because o f thi s sch ism, the IESG will 

ate mul tip le transactions. T he result is a 
heavy load on th e network. 

To help strea mlin e these exchanges, 
SNMPv2 acids a new comma nd , Ge t ­
Bul kR equ est . GetBul kReq uest targets 
the one area of information exchange 
capab le of ge nerat ing the most traffic : 
retri eva l of rabi es . A table represents a 
related set of in for mat io n about a re­
source (e.g., a router) or activity (the traf­
fic over a TCP connection). Ir is organized 
as a collecti on of rows of va riables, with 

AUGUST 1996 BYTE 55 



N e t w or ks Co re 

each row having th e same sequence of 
variables. 

W ith SNM Pv l , yo u could re t r ieve 
informatio n fro m such a table only one 
row at a t ime. If a manager had to see an 
en tire routing tabl e, he or she needed a 
tedi ous series of ge t / respo nse t ransac­
ti ons, o ne fo r each row. 

Us in g GetBul kRequest , a ma nager 
ca n re tri eve t he e ntire tabl e w ith o ne 
transaction and even retrieve additiona l 
nontable information in that same t rans­
act io n . Su p pose a m anage r wa n ts to 
retrieve a router'sentire routing table pl us 
the var iable sysU pTi me, so that it coul d 
associate a system time with the retr ieved 
tab le. The manage r issues a Get Bu l kRe ­
qu est co mman d that lists the var iabl e 
sysUpTime, plus the variables that cor­
respo nd to each o f the fi elds in the table. 

GetBul kRequest also includes two 
paramete rs. Then on repeaters para m­
eter ind icates how many of the listed vari ­
ables are to return just one va lue. In our 
exa mple, there is o nly one such variable, 
sys Up Ti me, so non re pea te rs is set to L 

T he max - repetitions para meter indi­
cates how many rows of the table are to 
be re t r ieved . If the manager knows the 
number of rows in the table, max · r epe · 
tit i 011 s is se t to t hat valu e. Otherw ise, 
the manage r makes an edu cated guess 
and, if necessary, issues additiona l Get· 
Bu l k Re que st co mm and s to ge t add i­
tio na l rows. (See the figure "GetBulkRe­
q uest Reduces Netwo rk Transacti ons" 
for more in fo rmation.) 

Another fea ture of SNMPv2 that im­
p roves th e efficiency of da ta transfer is 
the no natomic Get command . M anage­
ment stati ons in both SNMP and SNM Pv2 
use Get to obtain the value o f one or more 
va ri ables. In SNM Pvl, ifa Get command 
lists mul t ip le var iabl es, and if the agent 
can't re tu rn a va lu e fo r eve n o n e of 
th ose variab les, th e entire co mmand is 
re jected. SNM Pv2c's no n ato m ic Get 
comm a nd a ll ows pa rtia l resu lts to be 
re turn ed (hence the te rm nonatomic). 

T h is le ts the age nt re tu rn those va lues 
that it can and ignore the rest o f the com­
mand . Aga in , this imp roves efficiency by 
reducing the number ofexchanges across 
the network. 

Cooperation 
Among Managers 
Another majo r conce rn users had w ith 
SNM Pv'I was the difficulty in providing 
manager-to-manager cooperation. The 
o nl y re liab le way to se nd in fo rmatio n 
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berween managers was through vendor­
specific mechanisms. T his isn't a practi­
cal solution for networks made up of a 
mix of machines fro m di fferent ve ndors. 
As the number of end-user systems and 
networks in an enterprise network con­
figuration grows, it becomes impractica l 
to manage the system from one network 
manage ment statio n. Many users wou Id 
like to see a decentra lized management 
st rategy, in w hi ch the re may be o ne or a 
few top-level manager sta tions, each con­
tro lling a number of lower- level manager 
sta tions that are responsible for their por­
t ion of the network. 

To support manager-to-man age r co­

o peration, SNM Pv2 introduces an I 11 · 

form command. A manager uses Info rm 
to send unso lic ited in formation to an­
othe r ma nager. Fo r example, throu gh 
Info rm, a manager notifies another man­
ager w hen an unusua l event occurs, like 
the loss of a p hysica l lin k or an excessive 
ra te of traffic at some poi nt in the net­
work. Such unsolicited no tifications pro­
vide an idea l tool fo r configur ing a decen­
tra lized network manage ment scheme. 

H igher-level managers need not con­
ce rn t h e m se lves with t h e deta il s of 
remote parts of the netwo rk unti l a local 
event that requires ce ntra l atte n t io n 
occurs. For example, rhe local manager 
can use Info rm to alerr the centra l man­
age r that a pa rt of its subnet has d isap-

ADistributed SNMP Management Scheme 

The high-level 
manager oversees 
the entire network. 

Midlevel or element manager 

SNMPY2 manager/ 
agent 

Manager Server 

Midlevel or element manager 

SNMPv2manager/ 
agent 

Midlevel managers 
oversee their 
sectionsof the 
network. 

e For abreak in its section of the e 
MIB network, amidlevel manager alerts its 

manager withSNMPv2'slnfonn message. 
MIB 

Lowest level is 
Agent Agent Agent fthe various 

elements of the SNMPY2 agent SNMPY2 agent SNMPv2 agent 
network (e.g., e e ecomputers Remote 
and printers). MIB MIB MIB fink 

By use of a new Inform co mmand, SN M Pv2c lets a local manager 

notify a central manager of important network changes. 

peared. T his abili ty for one manager to 
a lert another is lacking in SNMPvl. 

"A Distrib uted SNMP Management 
Scheme" ill ustra tes one kind o f nerwork 
configuratio n possible with SNMPv2. 

SNMP's Future 
W hen and w hether the security portion 
of SNMPv2 ge ts reso lved is anyo ne's 
guess. As mentioned ea rlier, the IESG w ill 
rev isit the issue. Because the project wi ll 
start at t he req ui remen ts leve l, it 's a 
cha nce to beg in w it h a c lea n s late a nd 
resolve the security issue once and for all. 

Meanwhi le, the fu nctiona l en hance­
m e nts prov ided in SNMPv2c sh o u ld 

attract wide support. T he tech no logy is 
stable, and the cost of imp lementation is 
low for t hose w ho have imp leme nted 
network reso urces using SNMl'v I. We 
can ex pect to see a wide a rray of offer­
ings from softwa re and eq uipment ven­
dors. For examp le, IBM announced aver­
s ion of S)'stemV iew, its AIX network 
ma nagement software, that is co mpl iant 
w ith the new protocol and supports the 
SN Ml'v2 u securi ty mechan ism. llJ 

William Stalli11gs is aco11sulta11t and a frequent 
contributor to BYTE. Recent books include 
SNMP,SNMPv2,and RMON, 211ded. (Addi­

son-Wesley, 1996) and Local and Metropo li ­
tan Area Netwo rks, 5th ed. (Prentice -Hall, 
1996). I-le can be reached at ws@s hore.net. 
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Compared to other monitors 
there is no comparison. 

After winning the Byte Spring '96 "Best 
of Comdex" award , the performance is 

obviously rated the hi ghest in the indust1y, 
but the price is not- it is a real mega 

va lue. It comes with ARAG®anti-reflection, 

Model 

Dot/Aperture GrillePitch 

CRT Size /Viewable 

Horizontal Scan Rate 
Video Input Bandwidth 

Recommended 
Resolution 

MS RP" 
*Aperture Grille 

PBl 5 

0.25mm 


21"/20.0" 


30-115 KHz 

250 MHz 


1800 x 1440 

@75Hz 


$2, 195 


Viewsonic Professional Series 

PBlO PT81 0 PT770 17PS 

0.25mm 


21"/20.0" 


30-95 KHz 

200 MHz 
 200 MHz 135 MHz 135 MHz 

1600 x 1200 1600 x 1200 1280 x 1024 1280 x 1024 
@77Hz@76Hz @77Hz @80Hz 

$1.845 $1.995 $945 $899 

0.30mm* 

21 '/20.0' 17 "/16. 0' 

anti-glare screen coating, a limited 3 year warranty 
on CRT, part~ and labor (the best in the business), 
and an optional Express Exchange• Service 
program that insures 48 hour replacements. 

If all this doesn't convince you that the Viewsonic 
P815 is truly a "mega monitor," then seeing it 
certainlywill. Call (800) 888-8583 and ask for 
Agent 1236 for your nearest dealer. 
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A variant of this RISC processor targets the embedded­
applications market. By Tom Thompson 

The PowerPC Goes Consumer 

sk someone where you would 
most like ly find a PowerPC 
RISC processor, and the reply 
would probably be, "a desk­

top computer." This is a valid answer, 
since most of th e PowerPC's vi s ibi lity 
comes from high-speed desktop systems, 
such as Apple's Power Macs and Power 
Computing's Mac clones. 

But yo u can also find the PowerPC 
working as an embedded processor in 
laser printers or network adapter cards. 
The PowerPC's use in embedded systems 
shouldn 't come as a surprise. This RISC 
processor's throughput is ideally suited 
for the computing demands of today's 
32-bit computer peripherals. 

The PowerPC's foray into the embed­
ded market isn't new. IBM introduced 
the PowerPC 403, a microcontroller ver­
sio n of the processo r, in Apri l 1994. One 
of the lates t variants of this design, the 
403GB, features a PowerPC core that dis­
patches two instructions at a time. H ow­
ever, its very sophistication , combined 
with the physical footprint req uired to 
support separate address and data buses, 
makes the 403 a poor fit for cost-sensi­
tive consumer electronics or hand-held 
devices. 

Enterthe PowerPC401GF. While it re­
tains many high-performance features of 
its predecessor, it does so with a slimmed­
down RISC core. A multiplexed bus in­
terface reduces the chip's footprint; in 
addition, at 2.5 V, it consumes only 40 
milliwatts at 25 MHz. This makes the 401 
idea l for custom embedded -processor 
applications in the low-cost consumer­
electronics market. 

The Small yet Smart Core 
The 401 GF gets both its smarts and its 
processing brawn from a 32-bit RISC 
processor core that 's code-comp liant 
with the Power PC 60x fam ily. Called the 
40 ·1 core, it sports a surprising number of 

60x processor fea tures, as shown in the 
figure " The PowerPC 401 RISC Core" 
below. 

It has 32 32-bi t general-purpose regis­
ters (GPRs), several special-purpose reg­
isters (SPRs), an ALU, multiply and divide 
hardware for 32-bi t integers, a barrel 
shifter, and control logic that supervises 
data fl ow and code execution in the core. 
The 401 GF also has static-branch-pre­

sumption. For example, the 401 core does 
not have an FPU. 

Moreover, while th e 60x family has 
multiple executio n units that can oper­
ate on two or more instructions concur­
rently, the 401 co re executes a single in­
struction at a tim e. While this trade-off 
constrains th e 401 co re's performance, 
it also e liminates th e large number of 
transistors required for buffers, reserva-

The PowerPC 401 RISC Core 

Instructioncache interface MMU interface Data cache interface 

diction logic, similar to that used by the 
PowerPC 601 and 603 , to improve code 
performance. 

The 401 core has a three-stage pipeline 
(instructio n fe tch, instruction decode, 
and instruction execute) that boosts code 
throughput. These pipeli ne stages also 
expose some of the decoded instructions 
for use by other function units, such as 
the 401GF 's memory management unit 
(MMU). 

But certain design compromises were 
made to reduce the 401 core's transistor 
count, thereby reducing its power con­

tion stations, and other logic needed to 
support the concurrent operation of the 
execution units. 

The end resu lt is a RIS C core that is 
comprised ofonly 85,000 transistors and 
is physically very sma ll. Using 0.5-micron, 
triple-level-metal CMOS fabrication tech­
nology, the 401 core occupies only 4.5 
square millimeters o n a die. 

IBM also offers custom solutions, in 
which the 401 core and optional function 
units can be fabricated into an AS IC that 
is targeted for a specific design. The 
401GF represents such an imp lemen-
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decode 

Coprocessor interface Timers, device-control interface 

The 401 core has a three-stage pipeli ne. 
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tation, with its data and instruction page-mode DRAM to expedite cache-fill mance while the system runs at a lower, 
caches, MMU, several timers, and periph­ and flush operations. The BCU handles less power-consuming frequency. 
eral interface. big-endian or little-endian byte ordering Like the PowerPC 603, the 401G.F can 

,__E_m_ b_e_d_d_e_d_P_o_w_e_r______a· nd supports transfers between it and ex- selectively disable the clock to idle func­

The heart of the 401GF consists of three 
tightly coupled function units: the 401 
CPU core, the data-cache unit (DCU), and 
the instruction-cach e un it (I CU ), as 
shown in the figure "The PowerPC 401GF 
Architecture" at right. The 401 core, in 
tandem with the bus-interface logic, can 
fie ld misaligned data on load/store in­
structions. This capability allows pro­
gram mers to tightly pack data or code 
and conserve RAM, which is a high-cost 
item for embedded applications. 

Both of the 401GF's cache units have 
data arrays, tags, and control logic for ad­
dressing and cache management. The 
401 GF uses a Harvard architecture and 
has a 1-KB data cache and a 2-KB instruc­
tion cache. (Custom 401 GF implemen­
tations can be fabricated with caches up 
to 16 KB in size.) The small size of these 
caches is offset by the performance gained 
through the cache's two-way set-asso­
ciative organization. 

The DCU uses a copy-back strategy 
during cache operations to reduce bus 
traffic. Th is means that wri tes to main 
memory occur only for those data items 
that get modified in the cache. These 
updates take place when the altered data 
must be purged from the DCU in order 
to make room for new data. Control 
bits in the data-cache-control register can 
disable the cache for specific sections of 
memory. 

Managing Memory 
The 401GF has a sophisticated bus-con­
trol unit (BCU) that handles transfers 
among the external bus, the caches, and 
the registers within the processor core. 
The BCU can be programmed to hand le 
a mix of 8-, 16-, or 32-bit devices. For ex­
ample, in a set-top box, the BCU might 
use 8-bit accesses to fetch instructions 
from inexpensive 8-bit ROMs while per­
form ing 32-bit accesses to update a bank 
of DRAM that acts as a frame buffer. 

The BCU has a programmable read/ 
write burst mechanism that allows it to 
work with burst-mode ROMs and with 

WHERE TO FIND 

IBM Microelectronics Division 
Hopewell Junction, NY 
fax: (415) 855-4121 
http://www.chips.ibm.com 
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ternal bus masters. This combination of 
programmable bus width, endian address­
ing modes, and read/write functions al­
lows the 401GF to easily integrate with 
any type of peripheral or memory device, 
a plus for any design. 

tion units, which can further reduce pow­
er consumption. Also, you can issue com­
mands to the SPRs so that the processor 
enters one of three power-conservation 
modes (nap, doze, or sleep). 

At 25 MHz, the 401 GF typ icall y con-

The PowerPC 401GF Architecture 

The BCU handles 

protection and caching 
attributes for eight 
separate regions in 
this space. 

CPU core. 

lnt8111'1 
controler 

Power 
management 

The 401 GF uses the 401 core plus function units that handle 

interrupts and memory management. 

The 40IGF has a rea l-mode MMU. 
That is, the MMU hand les memory pro­
tect ion and assigns access attr ibutes to 
sections of memory, but it doesn't per­
form memory-address translation. (A vir­
tual-mode MMU that addresses transla­
tion and memory paging is ava ilable for 
special purposes.) 

Conserving Power 
The 401GF uses a fully static CMOS de­
sign. T his allows the processor clock to 
be switched off, putting the processor 
to sleep for power savings, yet the con­
tents of its registers and its interna l state 
are preserved. The 401GF can resume 
where it left off when an external event 
switches on the processor clock. 

The 401GF has a programmable clock 
mu ltiplier with ratios of 1: 1, 2: 1, 3: 1, and 
4: 1. This lets the 401 GF operate internal­
ly at higher clock rates for bette r perfor­

sumes 40 mW; it can be as li ttle as 0.015 
mW when it's in sleep mode. At this fre­
quency, th e 401GF can execu te 44,000 
Dhrystones per second, or 26 Dhrystone 
MIPS (DMIPS). Also, 50-, 75-, and 100­
MHz versions of the 401 GF will be avai l­
ab le later this year as 3.3 -V parts. 

IBM has a library of various function 
units (e.g., a virtual-mode MMU, a digi ­
ta l signal processor or fl oating-point co­
processor, and a serial 1/0 interface) that 
you can add along with a 401 core to cre­
ate a custom AS IC for a specific design. 
You can even add your own specialized 
log ic, thus producing a hi gh-perfor­
mance 401-based ASIC for unique embed­
ded applications. rn 

Tom Thompson is a BYTE senior technical edi­
tor at large. He has a B.S.E.E. degree from the 
University ofMemphis. You can reach him at 
tom_thompson @bix.com. 

http:http://www.chips.ibm.com
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ACTUALLY, THE BOX IS WHITE. 


The ZyXEL Elite 28641-Your Hassle-Free EPA Troubleshooting 
All-in-One NETworking Solution *ZyXEL's Embedded Protocol Analyzer 

(EPA) lets you monitor the ISDN switchSystems Administrators love the 
and diagnose incorrect settings andElite 28641 because it simplifies the way errors, allowing you to remotely trouble­they manage their remote sites. Telecom­
shoot your users through their problemsmuters love it because it's packed with 
quickly and efficiently.everything they need to run a complete 

remote office. Anytime, Anywhere 
ISDN and V.34 in a Single Device Connect to your ISP via the async­

to-sync PPP fea ture. V.120, V. 110 andBlaze through the net at lSDN X.75 SLP Rate Adaption expands thespeeds - transfer large files, download range of devices you can connect to Your Elite 2864! parallel port routes incoming
graphics and sound. Access all the worldwide. faxes directly to your printer- no user and PCpower of ISDN while maintaining 

intervention needed. Optional BMB DRAM allowsconnections with remote analog devices Call Now 
over ISDN. V.42bis data compression for storage of incoming faxes up to 200 pages.

Why wait? Find out how this littleover ISDN allows for increased through­ White Box is going to revolutionize theput up to 460.8Kbps. way you telecommute. Elite 28641 supports all popular switches including 
AT&T SESS, Northern Telecom DMS-100, SiemensInteractive Voice Mail 800-255-4101 EWSD, National ISDN-1 , and Euro-ISDN'. 

With appropriate software, the 

STAND-ALONE FAX AND STORAGE 

Elite 28641 allows for call logging, auto­
dialing and paging. Voice features 
include voice commands, compression ...... 119ZyXEL 
 NetWare! UrlxVl/are! ·schemes and DTMF tone detection. 

Your Data Is Safe THE MODEM OF THE M ILLENNIUM tZyXEL does not assume any liability aris ing out of the application 
or use of any of thesecuri ty. functi ons described herein, neither does 

Protect your crucial data with security 4920 E. La Pal ma Avenue, Anaheim , CA 92807 11convey any li cense under its patent rights nor the rights of others. 
I Prior to purchase, please contact your local dealer/distri bu tor forTelephone (714) 693-0808 Fax: (714) 693-8811features such as Data Encryption1 with the correct version to ensure compatibility with the ISDN switches

Internet: sales@zyxel.com URL: http//www.zyxel.com in your area.X.75 and Password Protection with Call 
All trademarks are the property of their respective owners.Back capability. Circle 147 on Inquiry C ard (RESELLERS: 148). Speci fications are subject lo change without notice. 

http:http//www.zyxel.com
mailto:sales@zyxel.com


Software Developers: 


Do you know what 


Protects Software, 


Expands Distribution 


& Increases Sales? 

Rainbow knows. And so do the thousands of developers worldwide who rely on our 

industry leading Sentinel® products. Sentinel helps these developers achieve greater success 

by preventing piracy, increasing distribution capabilities and ensuring revenue. Learn more 

about the competitive edge Sentinel can give your software business - call Rainbow today. 

s1n•1na 

So-Ftvvare Prot:ect:ion 

For Your Single-User Software Products 

Over 8 million Sentinel keys protect software and 
ensure revenue worldwide. Only Sentinel delivers 
advanced technology, ISO certified quality and 

industry-leading reliability in an 
affordable and easy to implement key. 

What 's more, Sentinel lets you sell 
software in innovative new ways, even 

enabling you to remotely activate products. Call now 
to receive a free Sentinel guide: 1-800-852-8569 Ext. 2 

For Your Network Software Products 

SentinelLM1 is a software-based network licenseM 

manager for Windows, NT, NetWare and UNI X. 

It gives you new ways to 
sell your products, while 
preventing piracy. 

Plus, your customers benefit from SentinelLM's 
advanced reporting tools and flexible licensing models. 
Improve your network software with SentinelLM, call 
now for a free information kit: 1-800-852-8569 Ext. 3 

Visit us on the web @ http://www.rnbo.com 
~RAINBOW WORLD HEADQUARTERS: 50 Technology Drive, Irvine, CA 92718 I Tel: (714) 450·7300 I Fax: (714) 450-7450 I Distributors located worldwide 
( f. ASIA/LATIN AMERICA: (714) 450-7300 I FRANCE: (33) 1 41 43 29 00 I GERMANY: (49) 89 32 17 98 0 I U.K.: (44) 1932 579200 

T E C H N 0 l 0 G I E S ©1996 Rainbow Technologies, Inc. Sentinel and SentinelLM are trademarks of Rainbow Technologies. All other product nam es are property of their respective owners. 

ALGERIA: AFAK (2 1 3) 41 85 6 1 
ARGENTINA: Agri-Aid, I.A. (14) 1 8030136 
AUSTRALIA: LOADPLAN (61) 3 9690 0415 
BELGIUM /LUXEMBURG: E21 (32)9ll11117 
BRAZIL: MIPS Slstemas ltda. (55) 11 574 8686 
BULGARIA: KllMETRO (35) 9279 1478 
CH INA (East): Shanghai Pudong Software 
Park Eledronics Company {86) 21 6417 8626 

COLOMBIA: Cons trudata (57) 1 622 60 11 
QECH REPUBLIC: ASKON lnt'I (42) 2 3103 652 
EGYPT: ZEDAN-ADI (202) 248 8994 
GREECE: Byte Computer SA (301) 924 17 28 
HONG KONG: Alfal1nk Tech . Co. (852) 2333 0626 
HUNGARY: Pol'fV"are Kft (36) 76 481 236 
INDIA: ANC Engineering Co. (91) 11 4615680 
INOONESIA Pl Promptr~e lnfoScan (62 ) 21 375 166 
IRAN: GAM Electronics (98) 21 87 44 001 

ITALY: Siosis t emi (39) 30 24 4 11 
JAPAN: Giken Shoji Co., Ltd (81) 52 972 6544 
JORDAN: COG Engineering (96) 26 863 861 
KOREA: Genesis Technolog es t82) 2 5 78 3528 
LEBANON: National Group (Oi\l (961) 149431 7 
MALAYSIA: Easte rn Systems Design 
(M) Sdn Bhd (60) 3 2 41 11 88 
MEXICO: lmpex Comp , S :.. c: C V (52 ) 66 210 291 

NETHERLANDS: lntroCom (31) 74 2430 105 
NEW ZEALAND: Soitware Images (64) 09 378 9790 
PERU : OpenSoft (5 1) 1 224 2 125 
PHILIPPINES Mannasoft Technology 
Cor poration (63) 2 8 1 3 4 162 
POLAND: HITEX Sp. z o.o. (48) 22 4 1 97 51 
PORTUGA~ COMELTA(351) 1 9416507 
SAUDI ARABIA: ZEDAN (966) 2 665 1904 
SCANDINAVIA: Perico A/S (47) 2249 1500 

SOUTH AFRI CA: IOFTSECURE (27) 11 482 6964 
SPAIN: MECCO (34) 3 422 7700 
SWITZERLAND: ISV AG (41 ) 1 745 92 92 
SWITZERLAND: Safe Compa1d S.A. (41) 2421 5386 
TAIWAN : Evershine Tech. (886) 2 8208925 
THAILAND: SCI lnt'I (66) 2 319 4451 
TUNISIA: Soft lnformatique Tech (216) 17 19 486 
TURKEY: SIMEKI, lid. (90) 216 348 3508 

CHINA (North): Cl&I (86) 10 217 7722 X2404 ITALY: SFI IBEXIA IPA (39) 23 3 1 00535 MOROCCO: Futur & SOft (212) 2 40 03 97 SINGAPORE: Sys1ems Oe11gn PTE LTD (65) 747 2266 VENEZUELA: HRT-M Osers (58) 2 261 4282 

Circle 129 on Inquiry Card . 
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Programming 

A guide to using the Pentium's new multimedia instructions. 
By]onathan Khazam and Bev Bachmayer 

Programming Strategies for Intel's MMX 

..--.. eve lop ing fast app li ca ti o ns 

for Intel x86 processors is, in 
ge nera l, not difficult. H ow­

..__.. ever, an und erstanding of the 

processor's arch itecture makes the dif­
fere nce betwee n a fast application and a 
slow one. 

Inte l processors th at offe r MM X tech­
no logy add a new dimensi o n to code de­
velop ment. The MMX techno logy is a 
set of highl y o ptimi zed instru cti ons fo r 
mu lti media tasks that's included in Pen­
tium processo rs schedu led to ship late r 
this yea r. (Fo r mo re o n MMX, see "x86 
Enters th e Mu ltimed ia Era," July BYTE.) 
Softwa re develop ment cyc les being what 
they are, developers need to start consid­
erin g now w here and how these MMX 
instructi o ns can boost the perfo rmance 
o f their appli cations. 

Planning Considerations 
Before changi ng a line of code, the first 
thing you sho uld do is profile your app li ­
cation. Profiling is th e process of li nking 
specia l librari es in to yo ur progra m or 
using system utilities to measure wh ere 
your program spends most of its execu­
tion time. 

Genera ll y, yo u want to work o n those 
code segmenrs thar are co mputatio na ll y 
expensive o r that take a sizable percent­
age of th e applica ti o n-processing rim e. 
In multim edia and communications ap­
plicati o ns, such code sections typi call y 
include fi lters and speech-compressio n 
a lgori thms, vid eo-d isplay routines, and 
rendering routines. 

In ge neral, suc h ro utin es co ns ist of 
sma ll , repet iti ve loops that opera te o n 
8- o r l 6-bit integers. It is these routines 
th a t yie ld th e g rea tes t ove ra ll perfor­
mance increase when converted to MMX­
optimized code. 

Such a lgorithms need to be analyzed 
for their fit w ith MMX instructions. The 
MMX techno logy adds 57 new op codes, 

des igned to do high-speed ar ithmetic, 
logica l, and compa ri son operations o n 
packed da ta. As mentioned above, these 
MMX instru ctions offer th e best sup­
port fo r 8- and 16-bit integer data types. 

In so me case , it's possible to imp rove 
an algorith m's performance by rewriting 
it to use MM X instructions. For example, 
suppose a multimedia algorithm uses in­
teger data. The firs t step is to use a pro­
filing tool to idenrify which parts o f the 

Pentium Registers Do Double Duty 

Executing afloating-point 
instruction has 
the processor use 
the floating-point stack. 

63 

Executing an 
MMX instruction 
has the processor 
use the MMX 
register file. 

Pentium. The second reason is that th e 
algorithm in qu esti o n requires a large 
range or lots of precision in its results. 

If th e a lgo r ith m uses fl oating-po int 
math to obtain better performance, then 
it's ce rta inl y a ca nd idate for conversion 
to MM X inreger code. On the other hand, 
if the algorith m requires the range or pre­
cision that floating-point data offers, fur­
ther investigation must be done. Ca n the 
algorithm 's data va lues be converted to 

--------- MMX multimedia registers 

Register aliasing prevents you from using MMX and 

floating-point instructions at the same time. 

MM7 
MM6 
MMS 
MM4 
MM3 
MM2 
MM1 
MMO 

algo rith m consume the most processor 
cycles. Once suc h " ho t spots" are iden­
tifi ed, you rewrite these code sections to 

use MM X intege r instructi ons. 

Floating-Point or Integer? 
If an algorithm employs floati ng-poi nt 
data, yo u shou ld determin e w hy it was 
used. Floating-point math is typica ll y em­
ployed for one of two reasons. The firs t 
is for pe rformance, since floa ting-point 
multiplies are about three times fas te r 
than stand ard integer multiplies in th e 

integer whil e mainta ining the requ ired 
range and precision? If so, you might re­
work the a lgorithm to take advantage of 
the MMX instructions. 

When writing MMX code, it's impor­
tant to keep in mind that th e processor 
a liases the 64-bit MMX registers over 
th e 80-b it fl oa tin g-po int registers, as 
shown in the figure "Penti um Registers 
Do Double Duty" above. This sleight of 
hand a llows the additio n o f eight 64-bit, 
directly addressable MMX registers with­
out add ing any new processor states o r 
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@Second cycle reads 

Core Programming 

comprom ising software compatibil ity. 
Because the registers are physically the 

same, however, yo u ca n ' t st ore bo t h 
fl oati ng-po int data and packed-intege r 
data in the same register at the same time. 
In addition, there's a small amount of pro­
cessor overhead (several tens of clocks) 
when switching between fl oatin g-point 
and MM X instructions. To keep this over­
head fro m sa pping application perfo r ­
mance, do n't intermi x fl oating-po int and 

Misaligned Data Wastes Cycles 

Misaligned 2-byte value that straddles a4-byte boundary
Aligned 2-byte integer within 31 0 

a4-byte boundary 

word that contains 
value's LSB. 

$ Third cycle combines 
bytes into a2-byte 

integer value. 

Misaligned data can triple the number of processor 

cycles required to fetch data. 

MMX code ar the instructi on leve l. If an 
applicatio n frequ ently switches betwee n 
fl oa ting- po int and MMX instructions, 
then you sho uld consider extending the 
period that rhe applicatio n stays in eithe r 
the MMX instructio n stream or the fl oat­
i ng- po inr instructi o n strea m; thi s pro­
cedure will better amo rtize the switching 
overhead. 

Beca use fl oa tin g- po int convention 
specifies that the fl oating-point stack be 

cleared after use, it's important to clear 
the MMX registers before issuing a float ­
ing-point instruction. The EMMS instruc­
tion is designed for just this purpose; it 
clears the MMX registers and sets the va l­
ue o f the fl oating-po int tag word to emp­
ty (i. e., a ll l s). Th is in stru ct io n is the 
MMX tec hn o logy's equivalent of pop­
ping fl oa ting-po int values off the stack 
to leave ir empty. The EMMS instructi on 
should be inserted at the end of a ll MMX 

code segments to avoid a fl oating-po int 
overfl ow exceptio n. 

When writing an applicati on rhatu ses 
both fl oating-point and MMX instruc­
t io ns, use rh e fo ll owing guid e lines fo r 
bes t resu Its. 

• Pa rtiti o n th e MM X in s tru c ti o n 
stream and the fl oating-point instructi on 
st rea m in to separate segments. 

• Ex it the MMX code section with the 

fl oating-point tag word em pty (via the 
EMMS instruction). 

• Leave the floating-point code section 
w ith an empty stack. 

• Don'trely on the contents of the MMX 
or fl oating-po int registers across contex t 
switches. 

Data Alignment 
Data alignment is critica l to optimal per­
for mance on Intel processors. Misaligned 
accesses add costly extra clock cycles to 
data-access times and sap perfor mance. 
To see why this is so, see the figure "Mis­
aligned Data Wastes Cycles" at left. If, say, 
a 16-bi t integer value straddles a 4-byte 
bo undary, it tripl es th e number of cycles 
req uired to access the data . 

This problem is easily solved by sim­
p ly res pec tin g d ata a li gnm ent . Many 
co mpilers let you specify the a lignment 
o f var iables using compi ler controls. If a 
manual alignment of the variables is re ­
quired, typically when allocating mem­
o ry blocks o n the fl y, you can use the fo l­
lowing C a lgorithm to force a lign ment. 
This routine a li gns a 64-bit variab le on a 
64-bit boundary. Once it's a ligned, every 
access to this variable saves three clock 
cycl es (versus an una ligned access) o n a 
Pentium processor. 

if (NULL== (n ew_ptr = mallo c 

( new_ value +ll * siz eof 

( va r_st ru c t ll mem_t mp = 


new_ ptr;mem_tmp / = 8 ; 

new_tmp_ptr = (var_s tru c t*) 

( ( Mem_tmp+l l * 8) : 


As a matte r of convention , compilers 
a ll oca te a nythin g th a t 's n o r d ecl a red 
static on th e stack. When making use 
o f such vo lati le 64-bit da ta e lements, it's 
important to e nsure that th e st ack is 
a ligned. The C code in the listing " Main ­

Maintaining Stack Alignment 
Prologue: 

push ebp 
mov ebp. esp 
sub ebp . 4 
and ebp. OFFFFFFFC 
mov [ebpJ , esp 
mov esp. ebp 
sub esp . FRAMESIZE 

... callee saves state, etc. 

Epilogue : 

... callee restores state, etc. 
mov esp, [ebp ] 
pop ebp 
ret 

; save old frame ptr 
;make new frame ptr 
;mak e room for stack ptr 
;align to 64 bits 
; save old stack ptr 
; copy aligned ptr 
; allocate space 

ta ining Stack Alignment " (at left), when 
placed in the function's pro logue and epi­
logue, can fo rce stack a lignm ent. 

As you can see, using MMX techno l­
ogy to spel'!d program executi on is fa irly 
stra ightforward. More on MMX technol­
ogy, instructi ons, and coding techniques 
ca n be found at the uniform resource lo ­
cator (URL) http://www. inte l.com. Iii 

Jonathan Khazam is the program manager for 

Intel's MMX technology program. Bev Bach­

mayer is a senior programmer in Intel's code­

optimization group. You can contact them at 

Jonathan_Khazam @ccm.sc.intel.com and 

at Bev_Bachmayer@ccm.imu .intel.com, re­

spectively. 
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PC-TO-UNIX 
CONNECTIVITY, AS DESIGNED BY 

NETWORK PROFESSIONALS. 

New 
WINDOWS NT 

Version Available! 

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

simplified: tricycle assembly, VCR programming, maybe even your 

UN IX network. 

Not that you'd want to manage it with one button. But with 
Reflect ion X from WRQ, it 's almost that easy. Reflection provides a 

powerfu l XI 1R6 PC X server and complete PC-to-UN IX 

connectivity that lets end-users hand ily access mission-crit ical 

applications right from the Windows desktop. 

REFLECTION" X/REFLECTION SUITE FOR X 
.0. 	 ARCHITECTURE: 32-BIT W ITH W INDOWS ACCELERATED VIDEO ENHA NCEMENTS 

(WAVE); X l 1 R6 COMPLIA NCE (XTEST AND MULTI BUFFERING EXTENSION [M BX]), 

OPTIMIZED FOR WINDOWS 95 

.o. 	 INTEGRATION TOOLS: D IAL-UP X, CONF IG URABLE PANNING, VIRTUAL SCREEN, BACK­

ING STO RE AN D SAVE UNDERS, 24-BIT COLOR SUPPO RT, REMOTE AND LOCAL WINDO W 

M A NAGEMENT, GUI KEYBOARD MAPPING, AND ENH A NCED LOCAL PRINTING 

.0. 	 TCP/ IP AND APPLICATIONS: VT420, VT3 20, SCO A NSI, BBS A NSI, LPR/ LPD, NFS, FTP 

CLIENT/SERVER, SNMP M IB ll, DHCP, FINGER, PING, NETWO RK MANAG EMENT, INTERNET 

.0. 	 MANAGEMENT TOOLS: X TRACE UTILITY WITH CUSTO M IZED FILTERS, QUICK-STA RT 

CONNECTIO N TEMPLATES, HO ST RESPO NSE W INDOW, AUTO -FO NT SUBSTITUTION, AND 

CENTRALIZ ED SITE ADMINISTRATION 

.o. 	 TECHNICAL SUPPORT: FREE PHO NE SU PPORT, BBS, T ECH NOTES BY FAX A ND WORLD 

W IDE WEB 

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

CALL 800.926.3896 IN EUROPE, CALL + 31 .70.375.11 .00 
OUTSIDE EUROPE, CALL 206.217.7100 

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

It has the highest level of application reliability, 

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

architecture fo r fas ter performance. And best of 

all , it 's everything you need-PC X server, transport, TCP 

applications, emulation, even an NFS client and Internet 
access tools- all from one vendor. 

To try PC -to-UN IX connectivity designed 

point of view, get yourself in gear and call 

evaluation copy. Then sit back and watch everything go like 

clockwork. 

For a FREE evaluation copy, call 
800.926.3896 

~Reflection 
CONN ECTIVITY FOR A CHANGING W O RLD 

from yo ur 

for a free 

http:http://www.wrq.com
mailto:info@wrq.com
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WHfN YOU 
NffD THf 
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MICRON™ HAS 

YOU COVERED. 
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With up to eight hours battery life* and '.­
full multimedia desktop performance, 

the Millennia Transport™ puts compact, 

no-compromise computing where you 

need it. 


'Vfith its exclusive FlexOpr"' dual baymodular 

W design, theMicron"' Millennia TransPort lets you 

mixand match devices for avariety of customized choices. 

Drop in a modular CD-ROM drive. Add asecond intelli­

gent modular lithium-ion battery or asecond 1.2GB hard 

drive to boost productivity. And there's built in flexibility, 

with features like Micron's innovative Pick-a-PointTM sys­

tem offering touchpad or pointing-stick operation, and an 

infrared port for walkup, wireless printing from compati­

ble printers. Top it off with the industry's best warranty 

and you have the ideal portable computing solution. 

3.5" floppy drive Second lithium 4X CO ROM Second 
ion battery hard drive 

;/ S·year limited warranty on micropro<essor and main memory 
ii 3·year limited parts·anly system warranty 
ii 1-, 2· or 3·year optional on·site service agreement for all desktop systems 
fl 30 days of free Micron-supplied software support 
fl 30-day money-back policy 
ii 24-hour technical support 

All soles ore subjed lo Microns standard limited worronlies and lerms and conditions of sole. 
Copies al our limited warranties may be obtained on our web sile or by calling Micron. 

"Ac1uolbatteryperformoncewillvorydependingonopplications ondconfiguralions. Bosedontwo4-hourbotleries. 



Millennia TransPort™ 
• 16MB EDO memory (48MB max.) 
• 11.3" active matrixcolor display, 800 x600 
• 1.2GB removable hard drive 

Business lease $160/month 

• 32MB EDO memory (48MB max.) 
• Motorola® Montana 28.8 fax/modem 
• 11 .3" active matrix color display, 800 x600 $5,799
• 1.2GB removablehard drive 

Business lease $182/month• 2nd intelligent modular lithium-ion battery 

• 32MB EDO memory (48MB max.) 
•Motorola®Montana 28.8 fax/modem 
• 12.1" active matrixcolor display, 800 x600 
• 1.2GB removable hard drive 

Business lease $190/month• 2nd intelligent modular lithium-ion battery 

l "*-1 Tollfree from Canada ••I Tollfrtt from Mexico 
.,,.. 800·708· 1758 95-800·708-1755 

~ Totlfrce from Pueno Rico lmemmiorrnlSales lmemationalFax 
~ 800-708-1 756 208·893-8970 208-893·7393 

900 E. Karcher Raad, Nampa, ID 83687 • Man·fri 6am· IOpm Sot lam·Spm(Mij International Sales Harn: Man·fri6m7pm (Mij 
208·893·3434 • fax208·893·3424 • Purchase Order fax 208·893·8992 • TechnicalSupport Available 24 Hauij I 7 0Djl 

Technical Support E·mail: techsuppart.mei@micron.com 

©1996 Micron Electronics, Inc. All rights reserved. Micron Electronics is not responsible for omissions or 
errors in typography or photography. All purchases are subject to availability. Prices and specifications may 
be changed without notice; prices do not include shipping and handling, 30-day money-back policy does not 
include return freight and original shipping/handling charges, applies only to Micron brand products and 
begins from date of shipment. All sales are subject to Micron Electronics' current terms and conditions of sale. 
Lease prices based on 36-month lease. Intel , Intel Inside and Pentium are registered trademarks of the Intel 
Corporation. Microsoft, Windows and the Windows logo are registered trademarks and Windows NT is a 
trademark of Microsoft Corporation. All other service marks, trademarks and registered trademarks are the 
property of their respective companies. BYTE-TRNS-9608 

Standard Features 

• 133MHz Pentium®processor 
• Intel 430MX PCI chipset 
• 256 KB l2 pipelineburst cache 
• 16MB EDO memory ( 48MB max.) 
• 4X modular CO-ROMdrive 
• PCI graphics accelerator, 1 MBmo memory 
• Pick-o-Poinf dual pointingdevices integrote 

both pointing stick and touchpad 
• RemovableEIDE harddrive (1.2GB max.) 
• 3.5"modular floppy drive 
• Intelligentmodular lithium-ion battery 
• 16-bit stereo sound 

Designed fo r 

: ::~~= 
::;:~= .____, .:::::I 
Micros o ft~ 

Windows"95 

• Built-in stereo speakersand microphone 
• 2Type11 or one Type Ill PCMCIA slots 
• $-Video and NTSC video-outputs 
• Headphone, microphone and line-in iacks 
• 2infrared ports: one front, one back 
• Paral lel, se rial, VGA and 2 PS/2 ports 
•Dimensions: 11 .7" x 9.4" x2.0", Weight: 6.9 lbs.t 
• Nylon carrying case 
• Microsoft® Windows® 9 5 and MS11 Plus! CO 
• Microsott Office Pro 95 and Bookshelf® 95 CDs 
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Your 

Business 


Needs the 

Web 


Web-smart~ platform-independent 
applications are jump-starting a 

Golden Age of software development. 
By Jon Udell 

an you really run your business on the Internet? 
You can' t afford not to. As th e planetary IP net­
wo rk increasingly connects your co mpany to 

custo me rs a nd busin ess pa rtn e rs, t he o nl y 
question is: How can you best explo it the new 

opportunities? 
Last year the Wo rld Wide Web looked li ke a great platform 

for electronic publishing. Th is year it became something fa r 
more profound : a pl anetary operating system. It's a pri mitive 
OS, to be sure, but so was MS-DOS when the IBM PC kicked off 
that great wave o f software innovati on. The Web's Common 
Gateway Interface (CC I) , a sort o f INT2 1 fo r the '90s, has cre ­
ated another tsunami . And this time, applicatio ns aren' t con­
fin ed to stand-alone Intel processors. They run on a ll kinds o f 
computers, and th ey share code and data with computers 
anywhere. 

The netwo rk rea lly is the computer, fina ll y. How can you 
use it ? We've divided the answer in to fo u r parts. First, we 
explo re th e unique dynamics of the Web computi ng platfo rm. 
Then we discuss how to integrate legacy systems with the Web. 
In part three we evaluate techniques fo r building Web server­
based applicatio ns. We wrap up by explo ring how Java, Sun's 
executable Web-page scheme, and ActiveX, Microsoft' s OLE­
replacing compo nent scheme, will tra nsform Web cli ents. 

How to Exploit the Web's 

Dynamic Nature 

Here's a Web application in its most basic fo rm : You view a Web 
page in a browse r, cli ck o n a hyperlink, and receive a new 
page from an application running on the server. From this sim­
ple model fl ow a number of obvious and not-so-obvious busi­
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Data Analysis 
Experimental wind tunnel 0 At the NASA Ames

.! 	 Research Center, data 
from experimental wind 
tunnels feeds into a 
data collection server. 

combined with data 
from other analytical 
methods (pressure­
and temperature­
sensitive paint) in the 
analysis server. 

Collaboration 	 0 Ha NASA 
researcher wants to 
collaborate with a 
researcher at a client 
company, the 
conference begins with 
a rendezvous at the 
Web server. 

ness benefits. First, the obvious ones : 
Platform neutrality. A Macintosh, PC, or Unix browser can 

receive the same page in the same way from a M acintosh, PC, 
or Unix server. 

Global availability. The browser and the server can be any­
where in the world-inches or continents apart, it makes no 
di ffe rence. 

A utomatic sofrware distribution. T he browse r is (at least 
in first-generation Web applications) a universal client. No oth­
er software is needed. G iven just the address o f a Web appli­
cati on, any browse r anywhere can run it. Use rs always run the 
current, latest-and-greatest version o f that applicati on. 

And here are some subtler benefits to running your business 
on the Web: 

Distributed computing can be easy. One applicati on run­
ning on the BYTE Site (http ://ww w. byte.co m) augments our 
postca rd -based reader service system. Pre-Web, you circled 
numbers on a "bingo card" and sent it to a fulfillment house 
call ed IM S. This company tallied these requests fo r product 

http:http://www.byte.com


How NASA Distributes Data Visualization Using Java 

~ Results of 
data analysis 
are transmitted 
to the Web 

Web server 

Cl) .. . returns a straight­
forward, dynamically 
generated HTML page .. . 

@ .. . but when clients 
need to drill down for 

pages containing Java applets 
parameterized on-the-fly. 

information and re layed them along with your name and address 
to vendors. The vendors in turn sent their product literature back 
to you. Now you can use a Web fo rm to do the same thing. W hen 
IMS first proposed th is Web scheme, the plan was to locate both 
the form and its compan io n CG I script on IMS's Web sire. But 
when we needed to tweak the form we had to fetch it, then pass 
it back to IMS. Unnecessary! Now the form li ves on the BYTE Si te, 
and its script lives on the IMS site. I can tweak the form as need­
ed as long as I preserve its interface to the script; that is, the names 
of the form variables and the URL of the script that processes 
the form. 

Here's another example: The BYTE Site has evolved inro a 
village of Unix and Windows NT servers. They partition the work 
of the sire among them. One pumps out static Web documents; 
one runs CG! scripts; others provide mail , conferencing, appli­
cation, and database se rvices. None of this division of labor is 
obvious when you visit the sire. URLs bind multiple servers into 
a cohesive whole . 

We tend ro think of distributed computing as a hard prob­

lem that even expensive middleware and unfathomable APis can't 
always solve. The Web's dynamics turn that assumptio n on its 
head. Its simple and accessible programming model puts all sorts 
of practical distributed applications within reach of average 
developers using minimal tools. 

Better still, you can partition applications across companies 
as well as across servers within your company. BYTE's collabo­
ration with IMS was an example of ad hoc business-to-business 
network computing. In 1994 such a thing would have been dif­
ficult to imagine. In 1995, thanks to the evolution o f the Web, it 
just happened-effortlessly. 

W hat abo ut the heavy art ill ery o f di stributed computing: 
transaction-processing monitors, object request brokers (ORBs), 
remote procedure calls (RPCs), and the rest ? All this stuff still 
matters-more than ever before given the size of the audience 
to which Web applications play-but you can do simple things 
in a simple way. 

You can support more users than you think. The Web's con­
nectionless, page-at-a-time style of interaction can support lots 
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of users-intern al and external to your 
business. Every d ay, ove r 3500 visito rs 
fetch more than 300 MB of data from our 
site' s document server (an Alpha AXP/1 50) 
and run more than 2000 instances o f scripts 
on its application server (a dual Pentium­
90) . These are not big numbers by Inter­
net standards. But we haven't hit any rea l 
bottl enecks yet, o ther than bandwidth . 

Can you imagine saying the same thing 
about a LAN cli ent/serve r setup running 
o n equi va le nt ha rd wa re? Th a n ks to 
HTTP's sta te lessness, yo u ca n chea pl y 
deliver applicati ons that serve tho usands 
of users o n your company's intranet and 
many more worldwide. 

You can buildcustomized, data-driven 
applications. H ypertext M arkup Lan­
guage (HTML) ca n express the basic wid­
getry of GUI applications- radi o buttons, 
d ro p-down lists, multiline text boxes­
and browse rs ca n re nder th ose wi dge ts. 
Is an HTML fo rm a document or an appli­
cati on? Well , it's both, and more. Think of 
it as an active document, or a document­
centr ic a ppli ca ti o n . Eith e r way, yo ur 
browser 's View Source fu ncti on revea ls 
that under t he covers it 's just a n AS CII 
t ex t fil e. Peo pl e ca n w rite HTM L texts 
quite eas ily. So ca n progra ms. Mi x in g 
human- and machine-written HTML leads 
to powerful synergies. 

The BYfE Site's fi rst applicati on was a 
fee dback fo rm. I wrote a templ ate for the 
fo rm. Then I wrote a program to instanti­
a te th e t e mpl a te fo r eac h o f th e 5000 
BYfE articles available on our site. When 
you co mm ent o n an article, the site pre­
sents a fo rm specifi c to that a rticle, then 
routes your feedback to the edi tors respon­
sible for that articl e. 

That 's o nly the beginning. "Applica­
ti ons will reduce to sets o f HTM L pages 
that co ntain co mpo nents," says J eremy 
All a ir e, p res id e nt o f All a ire (ht t p :// 
www.allaire.com) , a vendo r of too ls that 
integrate Web applications with databas­
es. Servers will build their business appli­
cations on the fl y, selectively inse rting and 
co n figuring co mp o nents to match th e 
user's id e ntity a nd c ircum sta n ces. It 
sounds like sc ience ficti o n, but it 's fas t 
becoming reality. The corporate clients of 
NASA's Ames Research Center-Boeing, 
M cDonnell Douglas, and o ther aerospace 
companies-use Web browsers to analyze 
wind-tunnel data coll ected at NASA (see 
"H ow NASA D istributes Data Visualiza­
ti o n Usin g J ava" ). Pages gene ra ted fo r 
these cli ents contain Java applets used to 
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V It's open: The Web is platform-neutral and global, and Web 
browsers function as universal clients. 

V It's resourceful: Using the Web, you can update the look 
and the capabilities of legacy applications. 

V It's efficient: Web-server applications are becoming 
simpler to create and faster to use. 

V It's dynamic: Java and ActiveX can help you quickly build 
information-rich and customizable cl ient applications. 

visualize the data. NASA's system decides 
at run time which applets to insert into the 
pages , and how to parameterize them, 
according to the access privil eges o f each 
corpo rate client and the interests of each 
individual user. 

You can find the information you need. 
It's been a truism that white-collar work­
ers spend a shocking percentage of th eir 
tim e loo king fo r d ocuments. Sudd enl y 
th at's changed . Last wee k I was look ing 
fo r the latest Open Database Connectivi­
ty (ODBC) spec. Digital 's Alta Vista fo und 
it on the Net fas ter than I could have fou nd 
it in my office on some CD. Ir also found 
th e ODBC dri ve r upgrade I needed and 
pointed me to Usenet di scuss ions abo ut 
th e upgrade. 

Success ful applica ti o n of full-t ex t 
search on a planetary scale is so new that 
its implicati ons have yet to sin k in . "N ot 
lo ng ago, re latively few people had ever 
used full- tex t sea rch ," says Tim Bray, 
O pen Tex t 's co found er and se ni o r vice 
president o f techno logy. "Now 40 mil­
l io n people use it o n a regular bas is." 

T he next frontier is fielded search. It's 
ava ilable now in a limited way on the Inter­
net. In AltaVi sta, fo r exa mpl e, yo u can 
issue the qu ery "app let : spreadsheet" in 
order to find pages wi th Java spreadsheet 
applets. T he <applet > .. < /applet > pair 
defin es an implicit fi eld, enabling a p recise 
search for pages that actually contain Java 
spreadsheet applets, rather than o nes that 
merely menti on spreadsheet applets. In a 
recent BYfE Site survey we learned th at 
aspiring Java p rogrammers des perately 
w a nt so m e sa mpl e co d e . AltaVista ' s 
"applet :" trick created a virtual Java code 
library out of thin air. 

If the accidental structure that just hap­
pens to ex ist in the Web's document pool 
can yield such interesting results, what 
might intenti o nal structu re accomplish ? 

Th e sky's th e limit. On Qu a lco mm 's 
intranet, 4500 employees share engineer­
ing and p roject-management documents 
using OpenText'sLiveLink Intranet. Aver­
sion of Open Text's Internet Web crawler 
scans and indexes documents. Users inject 
new docume nts into t he syste m usin g 
LiveLink 's w o rk-fl ow ma nager, a Web 
applicati on that's equ all y accessible to the 
2000 PCs, 2000 M acs, and 500 Unix work­
stati ons in the company. As it receives doc­
uments, it tags th em with user, date, and 
project fi e lds. Thi s additio nal structure 
vas tl y imp roves sea rch ca pability, espe­
ci ally since many o f th e enginee ring doc­
uments don' ttranslate to HTML and store 
as PDF fil es instead. 

Integrating Legacy 
Systems 
Th e Inte rn e t ' s fr enz ie d evo luti o n is 
redefining the term "legacy system." A few 
years back, the term referred to the main­
fr ame appli ca ti o n yo u repl ace d with a 
PowerBuild er a nd Sybase cli ent/se rver 
so luti o n runnin g o n a LA N. To day, as 
likely as not, it's the cli ent/se rver system 
itself that yo ur company is ta rgetin g fo r 
re cycling-this tim e in to a Web-base d 
business applicati on. 

Some pio neers today are going a ll the 
way, building client and se rver logic using 
pure Java and/o r ActiveX (fo rmerl y OCX) 
technologies. Yet if you scratch the surface 
o f most major Web appli cati o ns, you' ll 
find some fa mili ar items: middle-tie r log­
ic written in 3GL or 4GL languages, talk­
ing to transaction services or talking direct­
ly to data stores. 

Wh y pu t a Web face o nto a n o th er­
w ise unmodified legacy applicati on? First 
and fo remost : To let business customers 
serve themse lves. Federa l Express d rove 
home the point when it exported its main­
frame-based package-tracking application 

http:www.allaire.com
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Wiii hl~US HlllS 
As the Internet expands and creates new business 
opportunities, Lotus technologies provide the platform 
for the integration of the Internet and Intra net into 
your daily business. 

Notes and the Net 
We've brought the power of Lotus Notes® to the 
Internet/Intranet. Only Notes'" Release 4 offers 
replication, authentication, directory, messaging and 
security services in a single package - a full set of 
proven facilities for developi ng functionally rich busi ­
ness applications, operating across platforms. And 
now, Notes is the software solution for developing 
interactive and secure Internet business applications. 

Introducing Domino 
Domino is code name for the new server technology 
which transforms Lotus Notes into an interactive Web 
applications server, allowing any web cl ient to partici­
pate in Notes applications securely. Dom ino bridges 
the open networking environment of In ternet 
standards and protocols with the powerful application 
development facilities of Notes. The new Notes server 

provides businesses and organizations with the ability 
to rapidly develop a broad range of business applica­
tions for the Internet and Intranet. 

...and More 
Lotus' lnterNotes'" Web Navigator delivers 'Team 
Surfing'. Much more than just a browsing tool, it's 
Internet access integrated into the core Notes 
environment. Features like Web Tours and 
Recommended Pages allow users to share Internet 
experiences and resources, thus sharing valuable 
knowledge and adding to team collaboration. 

Other Notes Internet products and services include 
lnterNotes News for managing USENET access, Notes 
Network Information Center for direct Notes-to-Notes 
communication, Lotus Notes:Newsstand™ for subscrip­
tion-based publications over the Internet, and more. 

www.lotus.com 
For more information on how you can embrace the 
Internet with Lotus Notes, and to get your copy of 
Domino, explore Lotus on the Word Wide Web at 
www.lotus.com or call 1-800-828-7086, ext. Cl 77*. 

Circle 604 on Inquiry Card 
(RESELLERS: 605). 

•In Canada, coll 1-800-GO-LOTUS. ~ 1 996 Lotus Development Corporation, 55 Cambridge Porkwoy, Cambridge, MA 02142. 
Lotus Notes is o registered trademark and Notes, Lotus Notes.Newsstand and lnterNotes are trademarks of Lotus Development Corporation. 
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People who've used TCP/IP networks for 
a long tim e find the current fuss over 

intranets, firewalls, and the Internet a bit per­
plexing. It's all just good old IP networking, 
right? Well yes, but when a cozy community 
becomes a bustling megalopolis, people have 
to lock their doors. The problem is that every 
single node of a TCP/IP network is a door. 
Mc Graw-Hill , BYTE's parent, is bu si ly 
installing 1 0,000 of these doors. Unfortu­
nately, there is not yet a practical way to lock 
them all, so like many companies, McGraw­
Hill locks the one that connects its global pri­
vate WAN to the Internet. That's the only ratio­
nal choice today, and I'm grateful for it , but it 
still stinks. When I recently moved BYTE's 
LAN behind McGraw-Hill 's firewall , all sorts 
of things broke: POP3 mailbox access, NNTP 
conferencing, RealAudio, and every other non­
HTTP application. 

We have gotten RealAudio back again, and 
I'm working with McGraw-Hill's provider, 
ANS, to restore POP3 and NNTP. It 's all 
doable with the right combination of packet 
filters and application gateways. But while 
you can bless a whole series of protocols and 
applications with the ability to penetrate fire­
walls, that won't solve the two real problems: 

Problem # 1: There are no safe protocols. 
If you think HTTP is benign, think again. Sim­
son Garfinkel, author of Practical UNIX and 
Internet Security, sketches out several ways 
to attack a firewall that's permeable only to 
HTTP. Here's one: Convince people to down­
load a Netscape plug-in that si lently relays 
secrets to a rogue server outside the fi rewall. 
"The plug-in could do anything at all , even run 
a packet-sniffer on your LAN;' says Garfinkel. 

Problem #2: There are too many doors. 
A perfect firewall is not the answer. Just about 
any Mac, PC, or Unix workstation can bypass 

the firewall by dialing the Internet directly. You 
can't police them all. Insiders, sometimes 
knowingly, represent the worst threat. 

Beyond Firewalls: 

The Virtual Private Network 

IPsec, now in gestation , looks like a good 
answer. It's a secure form ofTCP/IP, encrypt­
ed from end to end. The first crop of imple­
mentations, built by firewall vendors, are now 
entering the interoperability test phase. They 
will enable secure use of any standard IP 
appl ication for business-to-business net­
working. Why is that important? The Web is 
hot, but there is much more to distributed 
computing-sockets, remote procedure calls 
(RPCs), Internet inter-ORB protocols (llOPs). 
You would like to be able to do all these things 
safely on the public Internet. 

Firewall -based secure IP will not, howev­
er, deter deliberate or accidental sabotage 
from behind any of the firewall s participating 
in this kind of virtual private network. What 
would? Desktop-based secure IP. The kind 
of end-to-end encryption that's available now 
at the application level-between secure Web 
servers and Web browsers, or between 
Notes servers and Notes clients-could, in 
theory, migrate down into the TCP/ IP stack 
on your workstation. Any IP application could 
then communicate securely within and across 
corporate boundaries. But don 't hold your 
breath. Gateway implementations of secure 
IP have yet to prove themselves computa­
tionally and administratively feasible. Desk­
top implementations are even further off. 

Coping Strategies 
While you 're waiting for secure IP to arrive, 
here are some interim solutions: 

Piggyback un HTTP. When you have only 

a hammer, everything looks like a nail. Like­
wise when the Internet industry decides that 
HTTP is the "safe" protocol, every application 
starts to look like an HTTP application. "We're 
taking higher-level protocols like DCOM and 
putting them on top of HTTP in order to get 
through firewalls ;• says Bob Muglia, 
Microsoft's vice president for development 
tools. "It's crazy, but HTTP has become a lega­
cy thing like MS-Dos:· 

Use Lotus Notes. A Notes network riding 
on top of the Internet can be a highly secure 
virtual private network for geographically dis­
persed employees and business partners. To 
reach customers outside the Notes environ­
ment, use lnternotes Web Publisher to export 
access to data and applications. 

Encrypt your e-mail. This is currently hard­
er than it should be. Implementations of Pret­
ty Good Privacy (PGP) have been available 
for years, but none yet integrate into popular 
mail programs such as Eudora and Netscape 
Navigator. A number of e-mai l vendors now 
plan to support an alternative scheme, Secure 
Multipurpose Internet Mail Extensions 
(S/MIME) , but no S/ MIME mailers are avai l­
able yet, either. 

What's the holdup? Nobody wants to get 
busted for violating U.S. restrictions on export 
of cryptograph ic technology, says Simson 
Garfinkel. Still , it's likely that secure mailers 
will soon be prevalent. Secure SMTP will be 
a useful tran sport for many applications. 

Exploit other secure applications. 
Netscape has added secure socket layer 
(SSL) support to its news server and client. 
Kerberos-enabled versions of mail, FTP, and 
other applications are available. These kinds 
of solutions lack the universality that makes 
standard Web applications so appealing. But 
they do exist. 

t o t h e W eb. A n derso n Windo w s plans 

something similar for its inventory system, 

buil t using For te Software's client/ ser ve r 

toolk it . Today, Anderso n Windows has to 

pay an employee to run the Fo rte app l ica­

tio n on behalf of customers. " That 's inef­

fi ci ent i f you n eed a $6 part bu t it cos ts 

[Ander son Window s] $60 t o l ook it up 

fo r you," says Ed Horst, director o f prod­

uct m arketing fo r Fo rte. 
Ander son Windows and o th er busi­

nesses now aim to create dual -m ode appl i­

cati o ns. In this m o del , a less- functi o nal 

W eb version exports a simple self-service 

capability directly to custom ers. The full ­

featured LAN client/server version rem ains 

available to employees, who can spend less 
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t im e acting as applicat ion gateways and so 

(one hopes) mo re time on nonroutine cus­

to m er se r vice. Bo th ve rsions share com ­

m o n midd le-t ier services such as p r icing 

logic. In concept, this approach r esembles 

thecomputer telephony systems that com ­

panies use to let customers serve themselves 

v ia interact ive voice response. 

Put on the Best Web Face 
Po n y t ailed W eb d es i gn con su l t ants in 

expensive suits w ill tell you your Web appli­

cation must use frames and Java-enabled 

animation to attract an audience. Fire them. 

The name o f the game is access. Southw est 

Airlines recently fielded an appl ication you 

can use to book fli ghts over the Web (see 

http ://www. ifl yswa.co m/ ) . " We found 

that most o f the world is running W indow s 

3. 1at 640 by 480," says senior engineer Steve 

Tayl o r. " W e se t th e b ar at N et scape 1.2 

because people want to book fli ghts, no t 

download browsers." 

On the o ther hand, i f you can dynam­

ically adapt to the user 's (that is, the poten­

tial cu st o m er's ) b row se r, y o u sho uld. 

JAM /W EB, wh ich W eb-enab les app l ica­

ti o n s bui l t u sing JYACC's (h t tp: // 

www.jyacc.com/) three-tier deve lopment 

tool]AM , w il l emit JavaScript to perform 

client-side data vali dation if the brow ser 

is capable. "On N etscape 1.x, w e know we 

can ' t do that," says Charles M cGuinness, 

JYACC's directo r of t ech nical m arketing, 

http:www.jyacc.com
http:http://www.iflyswa.com


\!lGegan is feeling a little snubbed by her computer's 

hard drive. T he reason? Ir 's holdi ng back on her, an d she 

knows ir. She paid fo r the whole hard dri ve. Bur the truth 

is, if you have a large hard dri ve, a 

lor of its capac ity is being wasted 
 "PartitionMagic uses th~ -~~ 
due to inefficient storage meth ods. power ofpartitions to . :·~1'i~ . 

Fortuna te!:', Partiti onMagic's recover up to 40 percent of · 
patents- pe nding technology can your hard drive's capacitr,.·;~ 

recover up ro 40 perce nt of a large 
hard dri ve's capacity by resizing large partitions with inefficient 
FAT clusters (s torage units) . Partiti onl\!Iagic also allows you to 
organi ze your hard drive just the way you wan t. You can easily 
separate multiple ope ra ting systems and th eir appli cations ro 
avoid compatibility problems. A nd your data - the most 
important thing on your hard drive - can be placed in its 

own secure partition. 

Get all you can our of your hard drive. Get 
PartitionMagic. Ju st 549.95 . To order, call 
1-800-757-5048. For more in formation, 
visit our website at www.partitio11111agiuo111 
or see your local reseller. 
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"so we fall back to plain HTML and vali­
date on the server side." 

Appropriate Technology 
Almost any kind of tool can support a Web 
business application. I wrote my first non­
Perl Web application usingNext's WebOb­
jects on a Dell P90. I've always liked Objec­
ti ve-C and the Next lib rar ies but co uld 
never effectively deploy applications built 
this way. Now I can. 

Object Design Inc.'s ObjectStore man­
ages the complex fare and schedule data 
that supports South West Airlines' fli ght­
booking applicati on. Transactions still go 
back to the legacy reservation system, but 
OD I's object database handl es fare and 
schedule queries a lot faster than the lega­
cy system cou ld. 

A bu siness appli ca ti o n built with 
JYACC's .JAM can stra ightforward ly con­
vert into a replicated, load-balanced, fault­
tolerant Tuxedo service. JAM/WEB extends 
these Tuxedo benefits to Web clients. 

Lotus Notes, with InterNotes WebPub­
li sher, supports many of the Web devel­
opment projects tackled by Entrevision, 
a Canad ian systems integrator. "Now that 
WebPublisher supports interactive fo rms 
as well as static pages," says Entrevision 
partner Steve Carroll , "it's the ideal devel­
opment too l for the Web." 

WebObjects, ObjectStore, Tuxedo, 
N otes-the list could go on forever. When 
you need to squeeze more life out of lega­
cy data and applications, pick the tool that 
works best. If it doesn't have a Web adapter 
ye t, wait a month . 

A Different Thin Client 
The Web's explosive growth owes mu ch 
to th e thinn ess an d universa lity of 
browsers. Mosaic or Netscape, plus an IP 
link, was all your M ac, PC, or Unix work­
stat ion needed to access eve rythin g the 
Web could offer. Still , as anyone who has 
recently downl oa ded a Mic roso ft or 
Netscape browser knows, both thinness 
and universality are now endangered. The 
disk and RAM footprintsof these browsers 
grow at an ala rmin g ra te. As browsers 
acquir e more mov ing pa rts (plu g-ins, 
downl oadable applets and controls), they 
begin to suffer from the same problems 
that plague desktop OSes: memory strain, 
configuration conflicts, unreliability. 

There's no stopping progress. Integra­
tion of advanced client-side componentry 
into browsers is a good and necessary 
thing. Nevertheless, you'd like to have the 
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Windows 
Applications 
on 
Web pages! 

Citrix WinFrame lets you use Windows-in this case, Microsoft 


Schedule is running-remotely over the Web. 


option to deploy real GUI business appli­
cations over the Web without heaving so 
much complexity over the w ire to the 
cli ent. The answer is nothing new: Use a 
remote GUI. The application runs on box 
A, but th e applicati on's GU I di spl ays 
remotely on box B. X Window is one way 
to project a GUI application through a net­
work. The remote GUI app roach is fine , 
provided that th e application you want 
to run is an X ap plication and th ere is 
enough bandwidth between th e X client 
and server (X needs a lot of bandwidth). 

A newer and more mainstream option 
is Citrix's WinFrame. This is a multiuser 
implementati on of Windows NT. Win­
Frame features remote GUI projection over 
the Web or a LAN to DOS, Windows, and 
(soon) Mac clients. This setup needs less 
bandwidth than X, and it plays all Win16 
and Win32 applications. The latter run 
natively on the application server, exploit­
ing the DLL architecture of most Win32 
programs to share code across many con­
current instances. Add the Citrix client (a 
122-KB download) to your browser and 
you can launch server-side Win32 appli­
cations that display on the client, either 
in the browser or in a separate window. 

How might you actually apply this 
technology to your business? Suppose 
your fi eld sales force enters their orders 
into a Lotus Approach app licati on, gen­

erates reports, and e-mails those reports 
to headquarters. You've been meaning to 
convert to a client/server application to 
eliminate the data transfer step. A Web­
style intranet application is one option­
but you have to create it. Alternatively you 
might use Citrix's WinFrame to colocate 
the existing Approach application with its 
data at headquarters and project its GUI to 
the remote sales force. 

Can you scale this business solution? 
Sort of. You're constrained by the number 
o f concurrent sessions the application 
serve r can push. You wou ldn ' t use thi s 
approach to let visitors to your public Web 
site search your inventory. But for a pri­
vate application with a few dozen co n­
current users, it might be just the ticket. 
Citrix has announced a clustering solution 
that will spread the processing load across 
a fa rm of application servers. If this pans 
out, your sa les-force application could 
scale to hundreds of users or more. 

Can yo u manage thi s so luti on? 
Absolutely. It plays on a minimal client-a 
2-MB 386/20 running Windows 3.1 works 
as well asa 16-MB Pentium 90 running NT. 
The machine needs only the universal Cit­
rix client and a network link. When yo u 
upgrade the application, it's automatically 
available to everyone. These are exactly the 
benefits that, we may soon be complaining, 
Web browsers used to deliver. continued 
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Comtrol's software drivers and technical support make 
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Building Web Server­
Based Applications 
Pre-Web, there were really two kinds of 
p rog rams. Conso le appli ca tio ns read 
text fro m and printed text to a character­
mo de conso le; GUI applica ti o ns read 
events fro m a queue and painted text and 
graphics on a bit-mapped screen. A Web 
application is a curious mixture of these 
sty les. It reads and writes text just like a 
console appl ication does. But the text it 
writes-HTML- describes how to render 
text and graphics on a bit-mapped screen. 
A Web application is, from this perspec­
tive, something like a PostScript driver. 

Perl was the language ofchoice fo r first­
ge nerati on Web-server applica ti ons, in 
part because its powerful string-process­
ing features make it a snap to crea te and 
manipulate HTML texts. Other reasons 
were fr ee ava il ability on a ll pl atfor ms, 
rapid development thanks to interpreted 
execution, and di rect support of IP net­
work APls including sockets. 

As Web developers became more ambi­
ti ous, and as traffi c to Web sites grew, the 
Perl method began to show signs of strain. 
W hen you run a CGI program that's imple­
mented in Perl , you' re subj ect to two bot­
tl enecks. First, you have to launch a pro ­
cess in which to run the Perl interpreter, 
which in turn runs the Perl program. Cre­
ating that process once an hour or once a 
minute is not a problem, but creating it 
1O times a second is. Next, you have to wait 
for the Perl program to send back the page 
it generates as output. Waiting for a 20-line 
Perl script that does something simple is 
not a problem, but waiting fo r a 2000-line 
script that does fa ncy stuff is. 

Break the CGI Bottlenecks 
Solutions are at hand for both of these bot­
tlenecks. To eliminate process-creati on 
ove rhead, Web se rver vendors have cre­
ated AP!s that your back-end applications 
can use to share a process with th e Web 
server. Netscape's N etsca pe Serve r API 
(NSAPI), Microsoft's Internet Services API 
(ISAPI) , Apache's modules, and O 'Reilly's 
WebSite API (WSAPI) all provide you with 
ways to shoehorn applicati ons into th e 
se rver's address space . 

Vendors of Web server-based applica­
ti ons that comply with these mechanisms 
like to make ex travagant perfo rmance 
claims. But it's not so simple. It is expen­
sive to create a process . It's mu ch mo re 
ex pensive, th ough, to load a monste r 
application into that process. The solution 
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here is to divide the application into two 
parts. The user invokes a transient, light­
weight stub. It transmits a requ est to a 
long-running daemon process (Unix) or 
servi ce (NT) which does the rea l wo rk. 
This translates into real speed. "We saw a 
l Ox imp rovement when we went to this 
[stub-and-daemon] architecture," says 
N anda Ki shore, vice president of engi ­
nee rin g fo r Spider Techn ologies. H ow 
does this compare to the AP! app roach ? 
"Converting to NSAPI and ISAPI yielded 
only another 25 percent improvement. " 

Server-Side Java 
Perl can benefit from both methods. There 
are ISAPI and Apache-module versions of 
Perl , and Perl's support for sockets lends 
itself to the stub-and-daemon architecture. 
But is it th e best real-world solution for 
running your business application? When 
CIO Dan Moriarty decided to Web-enable 
client/server applications fo r some 14,000 
H arvard M edical School users, he wiped 
the slate cl ean. "You can do lots of clever 
things in Perl, and we did, " says M oriarty, 
"but it's not a manageable long-term solu­
ti on to problems of recoverable transac­
ti ons, security, and data va lidati on." An 
exhaustive search led his team to Spider 

Technologies ' NetDynamics. It runs Java 
applicati ons on a dedi cated applicati on 
server, within a framework that connects 
those applications robustly to users and to 
data stores. (See "H ow Harvard Connects 
Users, Java Apps, and Data Stores.") 

Two key points sold M oriarty on N et­
Dynamics. First, it offers a productive 4GL­
like too l that ge nerates accessible and 
ex tend abl e J ava code. Second , it p ro ­
vides Java wrappers around session man­
agement, security, and database services, 
so they, too, can be modified o r replaced. 

Is interpreted Java really an improve­
ment over interpreted Perl on the server? 
M o ri arty bets that J ava wo n' t remain 
interpreted fo r long. Compilers are com­
ing that will make Java applications near­
ly as fas t as C++ applica ti ons. And he 
knows how large-scale software develop­
ment can benefit from the modern features 
that Java offers. Safe memory ranks high; 
Java is a pointerless language that auto ­
matically reclaims storage. Exceptions are 
first-class objects, and the compiler strong­
ly encourages using Java's elegant excep­
tion-handling mechanism. You can write 
threaded programs and, equally impor­
tant fo r server applications, modules that 
are thread-safe. With Java's synchroni zed 

How Harvard Connects Users, Java Apps, and Data Stores 
0 At the Harvard Medical 
School, 14,000 users in 18 
Boston-area institutions access 
applications via an HTIP 
gateway. 

6 The gateway relays 
requests to a Java virtual 
machine IVMI on one of 
several application 
servers that may be 
running various flavors of 
Unix. 
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The NetDynamics development 
environment includes the Rogue Wave 
database library, which talks 
to a Sybase data store. 
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ke)'\vord you can declare methods, or even 
individual variables, to be critical sections. 
And you can do so portably, without ref­
erence to the 05-specificAPis usually need­
ed to make modules reentrant. 

Understanding Java 
andActiveX 
Web pages have always been active docu­
ments. But they're about to get a lot more 
active as Java applets and ActiveX compo­
nents begin streaming down the wire to the 
latest Netscape and Microsoft browsers. 

There are two levels where developers 
can add client-side behav ior to a Web 
page: scripts and components. On the 
scr ipting front, Netscape's Navigator 
offers JavaScript, and Microsoft's Inter­
net Explorer wi ll have VBScript. Given a 
script on an HTML page, either script lan­
guage can interact with the page's widgets 
and with the browser's environment.The 
classic example for business is local vali­
d a ti o n . Im ag in e a form that collects, 
among other facts, your credit card num­
ber. With vani lla HTML there is no way to 
check the number; the whole form must 
go to a server-side script that checks it all 
at once. With JavaScri pt or VBScript, a 
client-side function can compute th e 
card number's check digit, wire it up as the 
field's onExit method, and present a GUI 
message box in case the check fai ls. 

On the component front, Navigator 
offers Java, and Internet Explorer supports 
ActiveX. Given an HTML page referring 
to a component, either browser can fetch 
it, allocate a display region for it, and run 
it. The classic business example is a spread­
sheet widget. Rather than deliver raw data 
in an HTML table, furnish analysis-as a 
spreadsheet, linked to a data source and 
including analysis ru les and procedures. 
That's a job for Java or ActiveX. Both of 
these approaches offer the two essentials 
for Web businesses: network APis to fetch 
the data and GUI APls to render it. 

How Java Beats ActiveX 
You can't ac tu all y compare Java, a pro­
gramming language, to ActiveX, a com­
ponent framework. The real comparison 
is between the components th at pl ay in 
Netscape browsers versus those that will 
play in Microsoft browsers. You are like­
ly to prefer Java-style components if: 

1) You prize portability above all . To 
deliver applications to the widest brows­
er aud ience, Java's the ticket. The Java­
enabled browser's virtual machine (VM) 
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Spider Technologies' NetDynamics lets you run Java applications 

within a framework that connects those applications to users. 

plays an a pplet's bytecodes identically on 
x86, Power PC, Alpha, PA-RISC, and SPARC 
CPUs. The Java abstract windowing tool­
kit (AWT) li kewise renders GUI widgetry 
in sys tem-appropriate ways on Win­
dows, Mac, and X Window systems. For 
NASA's Dave Korsmeyer, a senior software 
engineer, the portability requirement man­
dated Java to distribute wind-tu nnel data 
analysis to Windows PCs, Macs, and SGI, 
HP, and Sun workstati ons. 

2) You value a common object-orient­
ed language for components and glue. 
OOP fa ns have rightly pointed o ut that 
VBX and OCX components sacrifice inher­
itance for reuse. The same is true for their 
successors, ActiveX components. With the 
HTML component in Microsoft's Internet 
Control Pack, for example, you can create 
a simple Web browser with a singl e line of 
Visual Basic code. Try it! But there's a 
trade-off. Although you bui ld the com­
ponentwith C++ classes, you can'textend 
those classes. You can on ly twidd le its 
expo rted properties, and call its export­
ed methods, using Visual Basic, Access, 
or another ActiveX-aware host. An inter­
face separates the language th at imple­
ments components (C+ +)from the lan­
guage that glues them together into 
applications (VB). This was an intelligent 
decision by Microsoft, kicking off an entire 
component industry. But it was a trade-off 
nevertheless. 

Enter Java. Sun's language designers 
evidently paid close attention to the debate 
ragi ng over inheritance vs. interfaces. The 
result: a language that embraces both. Java 
supports single inheritance, and its library 
includes a Component class (ancestral to 
Window, Dialog, and Frame) that you can 
extend using inheritance. But Java also 

Button 
Button 
Button 
A.,,..ied 

9 Hidden 

supports interfaces. Suppose you extend 
Dialog to create a class TaxDialog with 
subclasses 1040Dialogand 1040EZDialog, 
each having its own special data-valida­
tion logic. You can define a TaxDia log­
Validator interface and implement it once 
for each subclass ofTaxDialog. This is sim­
pler and cleaner than OLE/COM's tech­
nique to avoid the multiple inheritance 
hass le. Unlike OLE/COM, with no imple­
mentation inheritance, 1040Dialog and 
kin do inherit common look and behavior 
from TaxDialog. Anyone who faces the 
challenge of maintaining a system with 
bales of business-vital forms wi ll appreci­
ate this powerfu l and intensely practical 
application of OOP. 

There's more. The OLE/COM/ActiveX 
model sharply divides component builders 
from component assemblers. The former 
build black boxes using C++, the latter 
wire black boxes together using VB. Again, 
there is a trade-off in this productive divi­
sion of labor. You must decide up front 
how much to encapsulate in the compo­
nent, and how much to leave for the glue 
language. Unfortunately, that's hard. But 
if functions can migrate both into and out 
of the component as a project evolves, 
that's helpful. A common language for 
components and glue makes this possible. 
NextStep programmers have been exploit­
ing this synergy for years. Java program­
mers will , too. 

How ActiveX Beats Java 
You are li ke ly to prefer ActiveX compo­
nents if: 

1)You want the fullest exploitation of 
Windows APis. Cross-platform GUI frame­
works are problematic at best, and Java's 
AWT is currently nowhere near the best. In 
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Java and ActiveX 

environments where Windows rules, 
ActiveX is compelling. UCC, a Dutch con­
sultancy, has been working with Siemens 
on a large distributed car-sales application 
built from OCX components wired togeth­
er using VB 4's remote OLE automation. 
Nico DeVries, manager of UCC's 
client/server division, sees ActiveX as the 
natural extension of this model. The OCX 
componentry already delivers rich Win32 
behavior on the client side and robust com­
munication with SQL data sources. ActiveX 
promises to simplify the distribution of 
components by automatic download. 

2) You value a common component­
oriented framework for LAN and Internet 
applications. Today these two breeds stand 
far apart. But the Internet is really just a 
very big and very slow LAN. ActiveX com­
ponents ride on a support layer that uni­
fies these two kinds of network. Services 
include caching, reliable data transfer over 
slow links, and a single namespace for LAN 
and Internet resources. 

Microsoft is defining a sophisticated 
two-tier component architecture. On one 
level, an application is made of compo­
nents that talk to each other, to LAN 
resources, and to Internet resources. On 
another level, containers manage classes 
of data and the applications that render 
those data types. Internet Explorer 3.0 and 
the next Windows 95 shell, code-named 
N ashville, will be two such contai ners. 
Nashville will be a universal browser in 
which all top- level views are dynamically 
generated HTML pages, Microsoft says. 
You' ll be able to bookmark c:\foo.doc the 
same way you bookmark http ://www 
.foo.com/foo.doc and view either in a 
directory-tree listing ala the current Win 
95 Explorer. Click on either, and the shell 
will transfer control of its document-view­
ing pane to Word (or another application 
that supports this data type and complies 
with the DocObject interface that enables 
this kind ofcontainment). Suddenly you're 
viewingand editing a LAN or Internet doc­
um ent. This scheme promotes OLE 2.0 
in-place edi ting from the application lev­
el to the system level. And it globali zes 
the sources of data you can edit. 

A Few Caveats 
Neither of th ese technologies is full y 
cooked yet. WhatJava lacks most glaringly 
is the sophisticated component framework 
that the Windows platform has evolved. 
You can write components in Java, but it's 
unclear how you will package and distrib­
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JAVA PROS 
Portable 

Same language for 
components and glue 

Can use inheritance 
and interfaces 

Multithreaded reentrant 
applications, robust exception 
handling 

ActiveX PROS 
Components fully exploit Win32 

Easily assembles applications 

Can use Access and 
Visual Basic 

Applications can integrate 
desktop and Internet resources 

CONS 
Cross-platform GU I framework 
in rough shape 

Component framework is missing 

For advanced programmers only 

For advanced programmers only 

CONS 
Won't run in Mac or Unix browsers 

Can't extend components with inheritance 

No threading, synchronization, or exception 
handling 

Presumes Windows and Microsoft Founda­
tion Class support for DocObject model 

ute them, or what VB-like assembly envi­
ronment will support them. One intriguing 
possibility: VB. Microsoft has worked 
aggressively to support Java. The Java VM 
in Internet Explorer 3.0 now packages Java 
classes as COM objects. This, Microsoft 
claims, will allow bidirectional interoper­
ability between ActiveX and Java compo­
nents. The newly defined ActiveX script­
ing archi tecture, moreover, will enable 
containers to control embedded compo­
nents using any compliant script engine­
initially VB, VBScript, and JavaScript, but 
potentially full-blown Java. Microsoft 
might be able to define the framework 
that Java components play in. "This is the 
cri t ical issue for J ava at th is juncture," 
admits Miko Matsumora, a JavaSoft soft­
ware engineer. JavaSoft is working to define 
an alternative, Windows-neutral compo­
nent architecture for Java. 

What ActiveX lacks most glaringly is 
portability. Internet app li cations are, 
almost by definition, groupware applica­
tions that connect people to each other and 
to info rmation . You wouldn't insta ll a 
phone system that reached only 90 percent 
ofyour people or your customers. And you 
probably won' t want similar constraints 
on an Internet-based software system that 
you deploy company-wide or globally. A 
"Download Windows 95 now to view this 
Web page" button just won't cut it. 

Because ActiveX is a descendant of 
OCX, which relies heavi ly o n the 
Microsoft Foundation Class (MFC) library 
and Win32, any hope for portableActiveX 

components would appear to hang on 
the portable implementations of these sub­
systems. And w h ile Win 32 an d MFC 
libraries exist for Mac and Unix systems, 
they don't yield first-class app lications. 
Microsoft claims, however, that ActiveX 
components don't depend on Win32 and 
MFC. Doug Donzelli, vice president of 
engineering for NetManage, codevelop­
er of Microsoft's Internet Control Pack, 
confirms half this claim: "It's true: T he 
Interne t controls do not ca ll the MFC 
DLLs." How is this possible? Magic Wand, 
an alternative application framework, sup­
ports creati on of non-MFC-dependent 
components. Still, portability of ActiveX 
componentry remains speculative. 

The Age of Possibility 
Two years ago, deployment of informa­
tion-rich, platform-neutral, dynamically 
customized applications on a global enter­
prise scale seemed an impossible dream. 
Today it happens routinely. 

Microsoft and Netscape are battling to 
dominate the new era. But unlike past OS 
wars, they' re fighting this one on the com­
mon gro und of Internet protocols and 
standards. Decades in the making, those 
protocols and standards really work-and 
they're improving every day. Every CIO 
and engineering VP interviewed for this 
story echoed the same sentiment: The soft­
ware business is reborn. liJ 

Jon Udell (judell@bix.com) is BYTE's execu­
tive editor for new media. 
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The Elements of Design 

An inside view of how innovative individuals produce 

technology breakthroughs. 

By Tom Thompson 

Genius is 1 percent inspiration, 99 percent perspiration. 
- Thomas Alva Edison 

[!] he inspiration and perspiration associated with pains­

rakmg research w_as a solitary affair during Edison's 

nme. The famed inventor worked on his own in an 

equipment-packed laboratory. Today, however, the 


image of the dedicated inno­

vator working away in a clut­

tered but cozy laboratory has 

apparently gone the way of 

Edison's original carbon-fi l­

ament light bulb. Modern re­

searc h proj ec ts often cost 

megabucks, must offer a clear 

return on investment poten­

tial, and requ ire armies of re­

searchers operating exotic­

and expensive-eq uipment. 


It makes yo u wonder: 

Does only big-budget re­

searcJ1 drive the breaknec~ 


pace of breakthrough tech '<' 

no logy and products in th e '-· 

computer industry today? Or 

is there stil l room for the lone 

individual to make a signifi ­

cant conrribution? 


We toured severa l re­
search facilities to see how 
new products come to be and 
to get a glimpse into the cre­
ative process itself. The mega­
bucks stereotype is partially 
tru e: Basic research into, say, 
new disk drive tec hnology 
requires some major- league 
funds. H oweve r, other im­
provements, such as new ways for a drive to pack more data 
onto a disk, are so metimes the work of a single person . Novel 
and common innovations alike, ranging from low-cost digiral 
video cameras, to new hard drive designs, to more comfortable

"' 
O> 
O> 

pointing devices for notebook computers, originated with an 
individual or a small group of people. 

Edison's rule sti ll holds true: Innovative designs still need 
inspiration and plenty of perspiration . These days, the perspi­
rat ion might involve adapting a new design for mass prod uc­
tion or convincing others t hat an idea has merit. But the creative 
person usually does nor work in isolation: Close communica­
tion among everyone invo lved in a product 's developmenr is 

essential. Thi s combination of in spiration, perspiration, and 
communication figures prominently in the fo ll owing sto ries. 

Just Do It 
Sometimes just finding a new way to do something takes a great 
dea l of perspiratio n. Ted Se lker, an IBM Fellow who works on 

user-system ergonomics re­
search at IBM's Almaden Re­
search Cenrer, knows abo ut 
this firsth and. 

One of Se lker's projects 
was to improve the pointing 
d ev ice o n I BM 's no tebook 
computers. Se lker's research 
sta rted in neu rophysiology, 
but his doctorate th esis o n 
adaptive help systems betrays 
his inrerest in improving the 
way in which people w o rk 
with their computers. 

Notebook pointing de­
vices prese nted man y prob­
lems. A mouse requires a flat 
surface to operate-a scarce 
commodity on an airline seat. 
It a lso means you lose the use 
of a second hand o n the key­
board-you hav e to move 
one hand from the keyboard 
to work the mouse. Because 
of the latter problem, Selker 
decided that any pointing de­
vice had to go o n the note­
book's keyboard. 

Because of its proximity 
to the proce sso r and hard 
drive, the pointing d ev ice 

would absorb a lot of heat. The best design for such an environ­
ment was a square polycarbonate post with four strain gauges, 
one on each side. The four se nso rs that measure how much rhe 
post flexes also cancel out the effects of heat expansion . Thus 
was born the TrackPoint. 

Figuri ng out exactly where to place the device was rough. On 
top of that, some initial research showed that if the TrackPoint 
functioned simply as a joystick, it made a poor pointing device. 

Clearly, a better control a lgorithm for the device was just as 
important as its location on the keyboard. Selker came up with 
a modified TrackPoint that cou ld be tested, changed, and moved 
in minutes, which helped speed up the user-testing process. These 
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tes ts measured ho w quickl y and accu­
rately people could make selections with 
a TrackPo int fo r a given control algorithm 
and keyboard positi on. It rook another 
seven years ro determine the algorithm's 
proper speed and control constraints be­
for e the TrackPo int became a practi ca l 
replacement for th e mouse . The exten­
sive testing also determin ed the Track­
Point's fi nal keyboard location, surround­
ed by the G , B, and H keys. Test results 
had shown that this position would save 
nearly a second of work time compared 
to grabbing a mouse. 

Selker got another idea while do ing a 
presentation-o r at least whil e t ry ing 
ro. Certain compani es made LCD panels 
that you could place on an overhead pro­
jecror to display a computer presentation. 
Selker wondered, why not use the note­
book computer's own LCD screen fo r this 
purpose? When he asked display vendo rs 
abo ut thi s, he was rold that it pro bably 
wasn' t possibl e to isolate the LCD panel 
from the backlight. 

Still thinking that the idea was sound , 
Selker litera lly rook matters into his own 

ABetter Drive Format 
Embedded servo 


Servo infonnation, to position heads, 

resides between data sectors. 


Because each track has the .•Data 
same number of sectors sectors 
regardless of their size, 
the disk's outer 
space is used 
inefficiently. 

Benefit: 

IBM's new technique allows emliedded servo to be used with ZBR, 


pennitting both a 30 percent increase In capacity and better perfonnance. 


hands. He bought a T hinkPad, went to the 
workshop, and sawed the back panel off 
th e displ ay. The results weren't stell a r, 
but th ey proved the concept. After th ree 
months of refi nements to address wiring 
and heating problems, Selker had a wo rk­
ing model. The result was the ThinkPad 
755CY, the mobile presentati on notebook 
that lets you remove a panel from the back 
of the display to turn it in to an ove rhead­
projecti on panel. " To make an idea suc­
ceed, sometimes you have to igno re con­
venti on and try," explains Selker. 

Packing a Platter 
Steve H etzler, who is also at the IBM Al­
maden Research Center, researches disk 
techno logy to look for ways ro increase 
capacit ies . H e doesn ' t develo p specific 
p roducts, but instead expl ores the arcane 
elements o f a drive's architecture that 
might permit it ro store data mo re effi­
ciently. While his background as a phys i­
cist might seem an odd fit fo r this line of 
resea rch, H etzler considers it an advan­
tage. H e didn ' t have any preco nceive d 
notions about the myriad physical, elec­
t rica l, and design solutio ns that IBM's 
development and manufac turing tea ms 
had come to rely on over the years. "So, I 
looked in other directions fo r ways ro 
improve sto rage capacity," he says. 

On e o f th e fi rs t things th at H etzler 
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An open mind helped an IBM researcher find a way to save 

hard drive servo information within the data. 

looked at was how a dri ve uses its servo 
in fo rmation. Such info rmati on ex ists as 
magnetic patterns on the drive platter that 
the drive uses to positio n the read/write 
heads accurate ly at the proper location on 
th e platter for read/write operation. 

In a hard drive, data is srored in sec­
tors, arranged around concentric circles, 
or tracks, on the platter. W hen the drive 
processes a read/write req uest, it first 
moves the head to the track that contains 
the desired sector. The drive th en waits 
for the platter to ro tate the appropriate 
sector under the heads. 

Until recentl y, there were two domi­
nant methods fo r storing se rvo in fo rma­
ti o n. T he dedicated servo ap proach re­
serves an entire side of a pl atter fo r just 
the servo in fo rmation. All the dri ve heads 
move in unison to th e same location o n 
their respective platters. T his scheme of­
fe rs many benefits, includi ng high per­
fo rmance and the ability to accommodate 
any data format. Bur it also has its fa ults. 
Dedicating an entire side of a pla tter fo r 
just se rvo informati on consumes signifi­
cant capacity o n 2~-inch dr ives, since they 
have only two or three platters. 

The second app roach, called embed­

ded servo, places se rvo in fo rmation be­
twee n the data sectors on eac h track o f 
eve ry pl atter. This app roach is well suit­
ed fo r low-profil e drives, since every sur­
face can store data. The drawbacks are 
that the embedded servo info rmation con­
sumes about 10 percent of every surface 
and, since each track must have the same 
number o f data secto rs, thi s limits the 
number of sectors per track. 

T hese drawbacks didn't seem practi­
cal to H etzler. His radical approach: En­
code the servo informati on inside the data 
sectors. This eliminates the constra int that 
the servo in for mati on must be between 
the data sectors and thus supports more­
var ied data fo rmats. 

Ho using the servo informati on with­
in the data al so presented oth er oppor­
tuni ties to improve storage capacity. Until 
a few years ago, a drive had a fixed num­
ber o f sectors per trac k. Thi s can waste 
space, because the sectors on the outer­
most tracks will be longer than those nea r 
the pl atter ' s center. H owever, by using 
zone-bit recording (ZBR), a sector approx­
imately the sa me size as those placed o n 
the innermost tracks can also be used on 
the outer tracks. Adjacent tracks using the 
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same-size sector are then organized into 
groups called zones . Because th e outer 
tracks hold progressively mo re sectors, 
this tighter packing can increase the pl at­
ter' s storage capacity by 30 percent. 

As advantageous as ZBR was, it had 
long been limited to dedicated servo drives, 
because th e number of servo locatio ns 
between data sectors also changed from 
the inner zones to the outer ones. As men­
tioned earlier, this was a major disadvan­
tage for low-profi le drives, since the addi­
ti onal capacity obtained via ZBR would 
be lost by the use of one platter surface to 
ho ld the dedicated servo in fo rmation. 

H etzler's method of placing th e ser­
vo in for mati o n within data sectors let 
the 30 percent capacity advantage of ZBR 
be combined with the benefits of embed­
ded servo, as shown in the figure "A Bet­
ter Drive Formar"on page SONA 2. Drive 
performance also improved, since the num­
ber of servo locations was no longer lim­
ited by th e number of data sectors. 

"We achieved a result where the drive 
designers co uld now bring the capacity 
advantage of ZBR to low-profil e drives, 
which wou ld most benefit from it," H etz­
ler says . " We a lso se t th e stage for the 
demise of dedicated servo by closing the 
performance gap." This approach is now 
used in hard drives almost universall y. 

Better Machine Vision 
Processing visual infor mation requires a 
third of the human bra in . Thi s comes as 
no surprise to researchers of machine vi­
sion: It's a fo rmidabl e task to get a co m­
puter to recognize and match objects. 

Dan Huttenlocher, a principal scien­
ti st a t Xerox's Palo Alto Research Ce n­
ter (PARC) and an associate professor at 
Corne ll University, has been looking into 
ways to accomplish practica l image com­
parison in computers for years. One of the 
fundamental machine-vision problems he 
tackled was getting computers to iso late 
and recognize an object on a clutte red 
background , such as a gear on a convey­
or be lt littered with o ther parts. 

The problem boils down to extracting 
content from image data. H owever, look­
ing at separate bits isn 't enough. You have 
to use an image's bit patte rn s to derive 
informatio n about objects in the image . 

One commonl y used technique reli es 
on eigenspace analysis to compare im­
ages. Thi s technique uses matrix algebra 
to represent the components ofan image. 
These matrix operations can also perfo rm 
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rapid co mparisons between data arrays 
(i.e ., o ther images). The technique is suf­
ficiently refined so that a photo of a rob­
bery suspect obtained from a surveillance­
ca mera image can quickl y match a police 
da tabase o f d igiti zed mug sho ts. H ow­
ever, the eigenspace technique isn'tsound 
when you use partial images, such as when 
a suspecr's face is partiall y hidden-or, in 
the case of machine vision, when a sprock­
et partially covers a vita l gear. 

Hurrenl ocher had a hunch that a geo­
metric solution to the problem was pos­
sibl e. " I have these hunch es to pu rsue a 
subject for no logical reason. Sometimes 
they' re accurate, and other times they're 
no t," he explain s. To see if hi s intuiti on 
was onto something, Hutten locher's next 
step was to immerse him se lf in th e sub ­
ject. " I rook geometry books o ut of the 
university library and ski mmed through 
them. Fro m th e condition of so me of 
th ose books, I could tell that they hadn ' t 
been opened for decades," he reca lls. 

Huttenl ocher eventuall y came across 
a concept called the Hausdorff distance. 
T hi s mathematica l techni que co mpares 
point sets in to po logy. "Once I under­
stood th e theory, then the image-recog­
niti on capabiliti es fell out," he says. T he 
or ig in a l H ausd orff-di stance eq ua ti ons 
were not very tolerant of missing data, bm 
Huttenlocher modified th em so that they 
worked with med ian va lues rather than 
maximum and m inimum values. T hese 
modifi ed equations are effecti ve enough 
that they can prod uce beneficia l results 
eve n when some data points are missing. 

Usin g the H ausdo rff-distance tec h­
nique fi rst requires red ucing images to 
black and white to obtain edge informa-

A hunch led a Xerox PARC researcher to the Hausdorff-distance 

techn ique, wh ich adapts itself for objecttracking (inset). 

ti on. T he algorithm uses this in for mati on 
to d e termine how c lose ly t h e images 
match by measuring ho w close certai n 
groups of pixels in one image are to sim­
ilar groups of pixels in a second image. 

This differs from other patte rn-march­
ing a lgo rithms that compare how many 
pixels directly overlap. With th ese a lgo­
rithms, partial im ages can thwart th e 
marching process. The enhanced H aus­
dorff-distance measurement, because it 
works w ith pi xe l groups, can e mpl oy 
partia l images and still obtain a march. 
Furthermore, successive images can act as 
the sta rt ing point for new image compar­
isons as long as the object's shape does nor 
change drastically (see the illu strati ons 
above). This makes th e H au dorff-dis­
tance measu re id eal for such appl ications 
as remote surve ill ance and visuall y guid­
ed navigation . 

The Low-Cost Camera 
Connectix's low-cost dig ita l gray-scale 
camera, th e QuickCam, was th e result 
of the achievement of a simple goal. Scott 
Fought, a Connectix software lead and 
video maven, wanted a low-cost video 
digitize r. "At the rime, you had ro pay over 
$1000 fo r such equ ipment," he recall s. 
" H owever, I'm of the opinion that if you 
can 't buy it, th en you build it. " This idea 
ultim ately got Conn ecti x, known fo r its 
softwa re utiliti es, into the hardware-pe­
ripheral business. 

To make the device as inexpensive as 
possible, the engineers discarded man y 
preconceptions about digiti zing video. Ac­
cord ing to J on Garber, Connectix's chief 
tech ni cal officer: "A typical d igitizing rig 
consists of a video camera and an expan­
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sion board. The camera uses a charge­
coupled device [CCD] to capture images 
at 30 frames per second. A mess of elec­
tronics converts this digital signal into an 
analog NTSC signal. The expansion board 
then converts this analog signal back 
into digital bits. That's crazy-and expen­
sive. Why not try to keep the signal in a 
digital format?" 

With that realization, Connectix's en­
gineers reduced the QuickCam hardware 
to a CCD array, an inexpensive AID con­
verter (since the CCD's output was an ana­
log signal), and support logic. Garber and 
Fought agreed on a frame size, and this 
determined the type of CCD to use. The 
frame rate became simply a factor of the 
device interface's transfer rate (serial for 
the Mac, parallel for PCs). 

The design was further simplified 
when the two discovered that the power 
demand of the QuickCam's hardware was 
small enough that they could eliminate 
the power supply. Instead, the periodic 
command pulses that order the camera 
to return image data power the device 
(see the figure " Information Is Power" 
at right) . Since the command pulses are 
part of a handshake protocol, they occur 
often enough to keep the camera running. 

According to Fought, they prototyped 
the initial design by writing a hardware 
simulation, which explored the feasibil­
ity of the design and also let Fought pro­
totype the device driver. When a real hard­
ware prototype was ready, Fought used 
this same driver to talk to the hardware . 
Once the computer and the camera began 
communicating properly, he enhanced 
the driver to add the data-streaming capa­
bilities that a live digital video feed would 
require. "You have to start small and then 
build on top of these core building blocks," 
he explains. 

Communication and negotiation were 
essential in the design of the QuickCam 
and of its successor, the Color QuickCam. 
For example, in the Color QuickCam, 
the CCD array presents the RGB data in an 
odd order. After some debate, Garber and 
Fought decided that the hardware had 
enough spare cycles to handle the re­
quired byte-swapping. This spared the 
software driver of this task, which im­
proved its performance. On the other 
hand, to get a sufficiently sensitive blue 
signal out of the CCD, Garber had to boost 
its gain. This fix in turn distorted the red 
signal. After some dickering and rests, it 
was decided that the driver could perform 
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Close communication between hardware and software engineers was 

key in the development of OuickCam, a low-cost video camera. 

the color restoration on the fl y with a min­
imal impact on the frame rate. 

Fostering Innovation 
These successes all share some common 
characteristics. First, cross-disciplinary 
expertise can be an asset. You' re more like­
ly to try new ideas when you ' re not so 
close to the technology, and thus unaware 
of its alleged limits. 

Second, success takes perseverance. As 
both Huttenlocher's and Selker 's experi­
ences show, you might have to worry at 
an idea for a longtime. Or you might have 
to champion the idea, going so far as to cre­
ate a working model if possible. In some 

cases, writing a simulati on can help nail 
down some of the design issues and help 
make your case. 

Third, communicati on ca n be essen­
tial. Ir might be as simple as a software en­
gineer talking to a hardware enginee r, as 
in the case of the QuickCam. 

Finally, a good-spirited workplace is a 
must. Garber sums up th e situation best: 
"Innovation on demand just isn't possible. 
You've got to make the environmenr­
and the work-fun. " [i) 

Tom Thompson is a BYTE senior tee/mica / 

editor at large. Yott can reach him by sending 

e-mail to tom_thompson@bix.com. 

mailto:tom_thompson@bix.com
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ls ATM Ready 

to Catch Fire? 

Technology advances and failing prices 
may turn ATM's potential for high-speed 
communications into corporate reality. 

f Broadway's Annie grew up to be a network admin­

I istrator, she might cynically start singing "Tomorrow" 
every time someone mentioned asy nchronous 
transfer mode (ATM). After years of hearing about the 

technology's potential, it's easy to conclude widespread corpo­
rate acceptance of ATM is "only a day away. " 

Nevertheless, there are signs of change. What's different this 
time around? Key technologies have matured to make ATM 
worthy of consideration for near-term networking strategies. 

First of all, switches and adapter cards now offer a wider range 
of data rates-from over 1 Gbps down to 25.6 Mbps-which 
means network administrators can match bandwidth to the spe­
cific needs of each network segment. Some corporations are find­
ing that this scalability makes ATM an efficient way to replace 
central mainframes with distributed client/se rver clusters or to 
give select workgroups the bandwidth they need for multime­
dia applications. To decide if the time is right for you to explore 
this technology, see "Are You Ready for ATM?" on page 85. 

If you decide that ATM is part of your near-term plans, you'll 
need to assemble the right hardware and software components 
for this switched-network architecture. The good news is that 
you no longer need to be Daddy Warbucks to afford ATM switch­
es and adapter cards. Some of the latter, for example, now sell 
for prices within the range ofexpensive Ethernet cards (see "Vir­
tually Well Connected," page 93). 

But don't conclude that economics has been the only stum­
bling block to widespread acceptance of ATM. There is still a 
dearth of applications that can take full advantage ofATM's char­
acteristics. One big problem is the continuing lack of a standard 
API that developers can write to for cross-platform applications. 
We're still waiting for this programming target. But in the 
meantime, three alternatives exist to help you tie Windows, Net­
Ware, or Unix clients into an ATM network. "Teach Your Apps 
to Speak ATM," on page 97, tells you what tools are available for 
each env ironment. 

In the end, large-scale ATM implementations wi ll not be here 
tomorrow. A year or two from now is more li kely. But the 
rehearsals for the big time may finally be coming to an end. 

-By Alan Joch 
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Are You Ready 
for ATM? .. 85 

ATM can provide the infra­
structure for distributed, 

Compute­
server 
clusters 

CAD 
workgroup 

client/server computing 
and connect bandwidth­

hungry "power users." 
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IP over ATM adapts TCP/IP to ATM. 
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Virtually Well 
Connected .. 93 
Key hardware and 
software components 
ofATM networks, like 
switches and adapter 1111111111 
cards, are becoming 
more economical. 

$350 to $850. 

I Switches range from
ATM $5000 to $10,000,

switch depending on data 
rates. 

Teach Your 
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Three key programming 
Windows clients tools can help you Winsock gives programmers control 


over "quality of service" requirements. 
 develop ATM-enabled 
applications for 
Windows, Unix, and 
legacy LAN clients. 

I - 11 - 11 
Unix clients 
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Ethernet LAN 

LAN emulation (LANE) merges legacy LANs with ATM. 
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NSTL TEST RESULTS, OCTOBER 1995t 
Aladdin Rainbow 
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Pioneers are using ATM. Here are five reasons why you 

might want to join the pack. By Lane F. Cooper 

Are You Ready for ATM? 

oice ... video . . . distributed 
client/server computing. ... 
Many Fortune 1000 network 
managers are losing sleep 

over how they'll handle burgeoning net­
work traffic and gigabytes of data. Sim­
ply throwing more bandwidth at the 
problem isn't a total solution because not 
all demands on the network are equal. 
For instance, most e-mail and data-file 
transfers can cope with latency. On the 
other han d, multimedia applications 
require a guarantee of a minimum level 
of performance throughout a session. 

Asynchronous transfer mode (ATM) 
promises broadband speeds that surpass 
1 Gbps, as well as quality-of-service guar­
antees that make multimedia viable. Add 
to that the technology's ability to absorb 
different access technologies-whether 
it be Ethernet, frame relay, or Fiber Dis­
tributed Data Interface (FDDI)-on a sin­
gle network, and you get the attention of 
corporate network managers. 

But we 've all heard the promises of 
ATM proponents for years. Even now 
that many of the initial standards issues 
have been resolved, ATM remains mainly 
a tool for telecommunications service 
providers ro increase backbone band­
width and pave the way for consolidat­
ing voice, data, and video onto a single 
network. 

This leaves corporate network man­
agers still asking, "When will ATM make 
our lives easier? " 

For pioneering network administra­
tors, the answer may be, "Now" (see 
the text boxes "ATM Goes Stratospher­
ic" on page 86, and "ATM Energizes 
Distributed Computing" on page 88). To 
help large corporations implement ATM 
today, there will be a continuing wave 
of new ATM products and services for 
LANs and WANs this year. These prod­
ucts include everything from cheap 25 .6­
Mbps adapter cards to switches with 
built-in Ethernet ports for quick links to 
existing LANs (see "Virtually Well Con­
nected" on page 93 ). Nevertheless, ATM 

ATM Powers Move from Supercomputer to Client /Server 
0 Sun Spare 10 and 690 8 Calculation 
file servers transfer nw programs need to 
data to compute servers receive nw data 
for analysis. and send back 

analyzed data at 
about 10 Mbps, 
with peak loads 
of 40 to 60 Mbps. 

The file servers also act 
as routers that link the ATM 
and Ethernet networks. 

.... .. •. 11 Iii 111 111 111 111 I Fore Systems'
'II Ethernet switch 

[JIDJDJ
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6) Two clusten of HP-735 Unix 
compute serven nm 16 or more 
programs concurrently. Each program 
nins for as long as 10 hours. Once 
processing Is complete, analyzed data 
returns for storage on the Sun file 
serven. 

ATM is a technology for today at a Westinghouse division 

that designs nuclear power plants. 

still requ ires the pioneer spirit. Wide­
spread corporate implementations of 
ATM probably won't happen until 1998 
and later, when we will see hardware and 
software applications that will better 
integrate heterogeneous networks into 
new ATM infras tructures (see "Teach 
Your Apps to Speak ATM" on page 97). 
Should you be an ATM pioneer and make 
ATM part of your short-term plans? Or 
should you plan for ATM as a technology 
for th e future? The following questions 
can help you find the answers for your 
company. 

Question# 1: What can ATM offer 
to reduce bandwidth bottl enecks that 
traditi onal LAN technologies cannot 
provide? 

Traditional LAN technologies primar­
ily support store-and-forward data trans­
fers. These technologies use conn ec­
tionless routers. That is, no circuit is set 
up for the data exchange. Instead, the 
sender launches data, which finds its way 
to the receiver on a "best-effort" basis. 
Consequently, when network perfor­
mance degrades because of congestion, 
everybod y- and every application­
shares the pain. 

ATM is a connection-oriented tech­
nology. Because it was designed for tele­
communications carriers to support 
voice connections, ATM can establish vir­
tual circuits, which reserve dedicated 
amounts of bandwidth for the duration 
of the session. This ability guarantees that 
bandwidth will be available when needed, 
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Are You Ready for ATM? 

and thi s separates ATM from technolo­ in bandwidth infras tructure. For in­ amounts of ATM's scalable bandwidth . 
gies li ke FDDI and Fast Ethernet, which stance, fo r the people within your com­ Th e remaining ba ndwidth th en be­
also offer broadband access. pany who are simply exchanging e-mail co mes available for reso urce-intensive 

By setting aside bandwidth for discrete messages or transferring text documents a pplications like vid eoconferencing, 
connections, you can use ATM to better (thi s is pe rhaps th e ma jo rity o f yo ur which needs perha ps 3 Mbps for th e 
manage the different types of traffic going traffic) , network management software remainder of the sess io n. W ith band­
over the network without overinvesting will le t yo u set aside re la tiv e ly sma ll width locked in for the video sessions in 

ATM Goes Stratospheric 

Majar players in the petroleum industry's 
trade association, the American Petro­

leum Institute, have deployed a shared asyn­
chronous transfer mode (ATM) network over 
which members can gather, process, and 
exchange oil-exploration data.The research 
project, known as ATM Research and Indus­
trial Enterprise Study (ARIES), uses Comsat 
World System's ATM service, which deploys 
very small aperture terminals (VSATs) for 
high-capacity links to the Intelsat system of 

geosynchronous satellites. 
"Gathering and processing seismograph­

ic data is a very expensive undertaking;' says 
Susan Miller, director of advanced business 
applications at Comsat World Systems. 
"There is a tremendous amount of informa­
tion that they have to get from their exploration 
ships and have processed at several super­
computing centers in the U.S.;' she adds. 

Amoco, the originator of the project, 
searches for oil by mapping the earth with 
complex seismic computer programs that 

generate files of gigabyte to terabyte size. 
This data often comes from remote sites rang­
ing from fields in Siberia to ships at sea. Amo­
co must move this data from the remote sites 
to central data-processing sites in the U.S., 
including the Minnesota Supercomputer 
Center in Minneapolis. 

Traditionally, data communications be­
tween ships at sea and processing centers 
have used what can only be described as the 
world's most expensive sneakernet. Explo­
ration ships collect information from promis ­

ing locations, transfer the data to reels ofmag­
netic tape, and fly them via helicopter to onshore 
facilities for processing (see the figure below). 
It can take days for the data to travel over 
leased lines to other supercomputing centers 
for analysis. Because the distribution process 
takes so much time, exploration ships usually 
don't stay in the exploration area awaiting the 
results of the analysis and instructions on 

where to proceed next. 
Amoco's network currently uses time-divi-

Big Oil Replaces World's Largest Sneakemet OLD WAY 
Data transfers among 

OLD WAY onshore facilities take 
Global sneakemet uses days to complete using 
helicopter.; to fly reels of leased lines. 
magnetic tape with 
seismic data to onshore ATM WAY 
processing facilities. Atest ATM network 

ATM WAY 
Ship-to-shore links using : 
ATM and geosynchronous • 
satellites provide real-time .• 
data transfers. • 

/ 

Seismic data at a promising 

location shows possible reserves of oil. 


BENEFIT 

• • stitched together from 
• ~·• a number of service 

• 	 providers links 
• • processing facilities at 

• • 45 Mbps for real-time 
• • data transfers. 
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ATM in the petroleum industry's ARIES project has reduced 
costs, cut exploration cycle times, and helped one oil company 
expand its telecommunications networks. 

sion multiplexing (TOM) technology with a 
mesh ofT1 links that serve 400 domestic and 
nearly 50 international nodes. Four networks 
are mapped over the physical TOM network 
for Systems Network Architecture (SNA) traf­
fic, voice traffic, X.25 links, and routed data 
traffic. Amoco's LAN environment supports 
TCP/ IP, DECnet, and Fiber Distributed Data 
Interface (FOOi) for LAN backbones. 

When the data arrives at the supercom­
puter center, Amoco's researchers in Tulsa, 
Houston, and suburban Chicago use the net­
work to gain remote access to seismic mod­
eling and simulation applications. These 
applications produce large volumes of out­
put, for which ATM may well be suited. 

ARIES is testing terrestrial connections 
that link together all the project's computing 

facilities at 45 Mbps using an ATM network 
supplied by a number of service providers. 
Added to the land-based network is the ship­
to-shore link using the Comsat ATM linkaccel­
erator to collect and distribute data in real time. 
"ARI ES participants are having to reduce the 
cost of oil exploration-one of their major cost 
centers-by a factor of 2 to 4 times, depend­
ing on how well they can make the ATM net­
work run. 

"Better communications may make it pos­
sible to reduce our cycle times dramatically 
for oil exploration:' says David R. Seering , 
who is codirector of the ARIES project. 
"Instead of sending a crew to the field to make 
expensive test drills, we want to do more 
[work] on the computer. Doing so could 
increase our probability of finding oil, because 

we will have better information about where 
todriW' 

In addition to reducing exploration time 
and the associated costs, Amoco will use the 
project to test ATM as a way to enhance its 
corporate telecommunications network.The 

$25 billion energy company runs operations 
throughout the world over an enterprise-level 

networkthat typically doubles in size every 1O 
months. Ethernet, token ring, Fast Ethernet, 
and FDDI simply aren 't up to the task of han­
dling this mushrooming data load. As a result, 
Amoco's telecommunications experts are 
evaluating ATM's ability to provide bigger 
data pipelines to help the company more effi ­
ciently fill its oil pipelines. 

-Barry Nance and Lane F.Cooper 
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Ar e Yo u Read y fo r AT M? 

a virtual circuit, nothing that occu rs on 
the rest of the network can degrade the 
quali ty of the connection . 

Question #2: If and when we commit 
to ATM, how do we begin the transition 
from our existing netwo rk? 

T he best first step is to ATM-enable dis­
crete high-performance groups within 
the enterprise. Thus, you might equip the 
LANs in resource-intensive workgroups, 
like engineering design or radiology, with 
ATM adapter cards and then bridge the 
souped-up LANs to the rest o f the corpo­
rate network. 

Question #3: D uring the transition 
process, how do we integrate the alpha­
bet so up o f p la tforms, protoco ls, and 
OSes we have in our legacy networks? 

Downsizing, mergers , and the natural 
evolution of networks all mean that net­
work managers must combine ATM with 
myriad technologies and protocols that 
were originally designed to be supported 
by a dedicated infrastructure. 

One of the problems with integrating 
different protocols onto a single network 
is t hat so me network techno logies can 
obtain and use available backbone band­
width better than others. For example, 
when you ro ll TCP/ IP traffic into a trunk 
wi th IPX, it tends to effective ly starve 
the !PX traffic o f bandwidth. Since much 
o f the current networking techn o logy is 
connectio nless, it is d ifficu lt to identify 
and ass ist the lower-performing proto­
cols on the backbone. From a multi pro­
tocol management standpoint, the chal­
lenge is to make sure everybody's traffi c 

ATM Energizes Distributed Computing 


Westinghouse Electric Corp:s Energy 
Systems Business Unit (ESBU) is 

evaluating asynchronous transfer mode 
(ATM) as a way to lower the overall cost of 
client/server computing. The ESBU's Nu­
clear Technology Division, which is based in 
Monroeville, Pennsylvania, is an engineer­
ing services organization that helps design 
and maintain nuclear power plants. Until 
recently, it used a supercomputer to auto­
mate its computationally intense design and 
maintenance tasks. 

To take advantage of distributed client/ 
server computing, Westinghouse trans­
ferred the computing tasks onto a network 
of Unix workstations (see the figure "ATM 
Powers Move from Supercomputer to 
Client/Server"). The company uses ATM to 
link the workstations because ATM could 
supply sufficient bandwidth to carry the giga­
bytes of data that the division handles. The 
network has several compute servers, which 
execute engineering software in batch mode. 
Each computer program runs for as long as 
1 0 hours. The first processing step transfers 
many large files from file servers to the com­
pute servers. As it finishes its calculations, 
hours later, each program stores larger data 
files (hundreds of megabytes) back on the 
file servers. 

The resulting data traffic calls for a net­
work capable of supporting both high aver­
age bandwidths and occasional usage 
peaks. Each calculation program needs to 
store and retrieve data at a rate of about 1 O 
Mbps, with peak loads of 40 to 60 Mbps. 
Sixteen or more programs may run concur­
rently. The network currently consists of two 

clusters with four compute servers each. 
The division uses both Hewlett-Packard 

P735 and Sun Microsystems' Spare 10 and 
690 workstations. The HPworkstations act 
as compute servers, and the Sun Spare 
workstations act as file and data servers. The 
Sun workstations also operate as routers 
that link the company's Ethernet LANs to the 
ATM network via Ethernet switches from 
Fore Systems. 

The decision to move from a supercom­
puter environment to a distributed architec­
ture was primarily based on cost. Maintain­
ing and operating the supercomputer 
drained millions of dollars per year, an 
expense the company wanted to reduce 
without sacrificing timeliness. In addition, 
the distributed client/server architecture 
lends itself to interactive applications, a 
direction Westinghouse wants to take with 
its networked desktop computers. The 
batch-mode supercomputer doesn't fit into 
the company's plans for computing within 
the Nuclear Technology Division. 

Today, the applications are still mostly 
batch-processing programs. However, the 
company plans to develop interactive appli­
cations using visualization software. The fast 
ATM network, the designers say, will be part 
of the batch-to-interactive software devel­
opment transition because the new software 
will generate even more data than the old 
batch-mode programs did. Westinghouse 
expects to build database front-end soft­
ware, with a graphical look and feel. Engi­
neers will then be able to view the results 
visually, instead of having to interpret hard­
copy numbers. - Barry Nance 

ge ts w here it needs to go w ithin pre ­
dictable performance parameters. 

The bandwidth guarantees associated 
with ATM 's connection-o ri ented charac­
te ri sti cs come into p lay he re. Bes id es 
being ab le to set as ide bandwidth for 
diffe rent t ra ffi c t ypes (vo ice, tex t, o r 
video) or app lications (workgroup com­
puting or videoconferencing), ATM's vir­
tu a l circ uits ca n guara ntee th a t each 
protocol has enough access to backbone 
netwo rk reso urces to se rve your wo rk 
fo rce. 

H ow do you make sure everyone gets 
th e reso urces th ey need ? Yo u s imp ly 
defin e a virtual circuit fo r TCP/ IP, IPX , 
DECnet, Systems N etwork Architecture 
(SNA), or any other protocol to let it coex­
ist on the same corporate backbone. 

Each pro toco l then has fa ir access to 
any free bandwidth that may be available 
o n th e trunk at any particul ar rime. Most 
ATM switch vendo rs sell protocol-spe­
cific cards that you can insert into a switch 
on your corporate backbone and manage 
a multip ro toco l netwo rk. Increas ingly, 
this approach co uld also suppo rt vo ice 
data and help computer telephony inte­
gra t io n (CTI) tea r do wn the wa ll th a t 
ex ists between the te lepho ne and data 
netwo rks. 

Question #4: H ow does ATM fit in 
with the mix o f techn o logies th a t link 
remote workers to central offices? 

If you' re struggling to integrate work­
ers who routinely dial in to the co rporate 
LAN via reg ul a r vo ice -g ra d e cop pe r 
wires, there is some good news. T he shift 
by public telecommunications companies 
from analog to d igital techno logy means 
that most central offi ce switches th at are 
o perated by th e service carri e rs a re a l­
ready digita l. Basic rate IS ON, which sup­
ports 64 Kbps, is more widely deployed 
t ha n eve r befo re, a nd new e r Di g ita l 
Subscriber Line (DSL) techn ology prom­
ises to help boost perfo rmance fo r te le­
phony and data transmissions. 

ATM may co mbin e w ith th ese tec h­
nologies to prov ide high-speed conn ec­
tivity using the existing copper teleco m­
municati ons infrastructure. For example, 
US West earlier this yea r launched a trial 
to see if DSL can suppo rt speeds o f 768 
Kbps to 1.544 Mbps, or faster, using dig­
ital modems. Results aren' t in yet, butthe 
te lephone line in this tria l is t ranspo rt­
ing data using the new digital technology 
to access th e carri er 's ATM bac kbo ne. 

continued 
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Dolch Computer Systems builds portable computers for indus­

trial and military applications that must withstand the rigors of 

rough treatment and harsh environments - demanding massive 

expansion capability and the performance of a high-end desktop. 

Gnn. Gnurn AND Witl'mt Pnom1 

Dolch builds the world's toughest portables for sophisticated 

military and industrial users. 

0 Tested to Military and NEMA Standards - Shock to 50Gs 
0 Completely Sealed Systems - NotePACM Runs in the Rain 
0 Add-in Protection - Unique Card Retention System 

MASSIVE EXPANSION 

The PACM, L-PAC,.M 

(Light-PAC) and NotePAC 

families offer a wide variety 

of slot and drive specifica­

tions. Systems can be tai­

lored to precisely match the 

application requirements. 

0 From I to 7 Expansion Slots - ISA, EISA, PCI and PCM CIA 
0 Up to 4 Drive Bays - Tap e, CD-ROM, Removable, etc. 
0 Configurable System Power - JOO watts to 350 watts 

UNnrvAum Pmu1mtMANCE 

Dolch PAC portables are ava ilable with a broad range of perfor­

mance options - meeting or exceeding all the best of desktops. 

0 CPU Options - 486 up to Dual Pentium at 150MHz 
0 Displays - 16.7 Mill ion Colors or Daylight Readable Mono 
0 Active Matrix TFT Screens - Up to 12. 1-inches 
0 Resolution - 640 x 480, 800 x 600 and 1024 x 768 
0 Graph ics Performance - Jn Excess of 11 5 WinMarks"' 
0 Drives - EIDE or High-speed PCI SCSI - Up to 9 GB 
0 Memory- High Speed Cache and EDO DRAM 

Dolch Computer Systems 


3178 Laurelview Ct. 


Fremont, CA 94538 USA 


Tel. 510.661.2220; Fax 510.490.2360 


Web Site - http://www.dolch.com 
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Are You Ready for ATM? 

Compan ies that are attached to the 
broadband network can support peer-to­
peer connections between remote users 
and the LANs, as well as pay for the use of 
the carrier's ATM backbone to intercon­
nect with other LANs in the region . 

The ea rly interconnections between 
DSL and ATM technologies are not sym­
metric. In other words, there is a signifi­
cant capacity difference between up­
stream (to the network) and downstream 
(to th e remote PC) traffic. But there 
should still be plenty of bandwidth to sup­
port communicati ons between an enter­
prise network and a remote location. For 
example, Asymmetric Digital Subscriber 
Line (ADSL) supports between 64 and 640 
Kbps going upstream, with 1.5 to 6 Mbps 
going downstream. 

WHERE TO FIND 

American Petroleum Westinghouse 
Institute Energy Systems 
Washington, DC Monroeville, PA 
(202) 682-8000 http://www.esbu 

http://www.api.org .westing house.com 

/news/226proj.htm 


Question #5: How can ATM tie to­
gether our international operations? 

Whether your international presence 
is large or small , you face the challenges 
of keeping in touch with subsidiaries and 
customers that are several time zones 
away and perhaps in countries where 
only rudimentary telecommunications 
infrastructures exist. 

One strategy is to use ATM via satel­
lite to connect international and geo­
graphically remote operations. Beginning 
thi s September, Comsat World Systems 
will offer a two-ti ered ATM se rvice that 
will provide intermediate- and hi gh­
bandwidth services to common carriers 
and multinational network customers. 
Some of its services will use ve ry small 
aper ture terminals (VSATs) , which are 
hi ghly portable earth stations that can 
handle high-capacity links to the Intel­
sa t system of geosynchronous satellites. 

The integration of ATM into th ese 
VSAT netwo rks wi ll enable remote fac il­
ities to exchange massive amounts of mul­
ti medi a information , including vo ice, 
w ith terrestrial netwo rks for rea l- time 

access to corporate app li cations. Cur­
rentl y, the ATM Research and Industrial 
Enterprise Study (ARI ES ) project con ­
ducted by the American Petroleum Insti­
tute is investigating a land-and-satellite­
based network that use s ATM for oil 
exploration (see the text box "ATM Goes 
Stratospheric"). 

Status Check 
Today, large-scale ATM implementation 
is primarily the work of long-distance and 
regio nal carriers and Inte rnet service 
providers that need a wide range of ser­
vices over a single network infrastructure. 
If you need large amounts of bandwidth 
and guaranteed re.sources, ATM products 
and services will help you become a cor­
porate pioneer. Otherwise, it may be best 
to wa it two to four years before yo u 
start your company's network down the 
road to becoming ATM-enabled. li1 

Lane F. Cooper is a writer specializing in broad­
band-network technologies. You can reach him 
by sending e-mail to lcooper404@aol .com or 
on BEX c/o editors@bix.com . 

Imagine if you could take all of your forms-based data 
and instantly send it to your database-no manual data AUTOMATED 
entry, no delays. Stop imaginingmul do it todaywith 

DATA ENTRY.TELEform, the most accurate and affordable forms 
processing software available. 

TELli{orm has the power, speed and accuracy you 
ACCURACYneed to automaticallycollect data from scmmed or faxed­


in forms. Using famiLiar communications-paper and FROM A TO Z. 

pen, falx machines and modems-TELEform reads 


hand-printed, typed and filled-in data. .;l,llllHrl'nW ('J.1.1.tll-tH ·~ 
=-:.:.L_:. r o..:!!!:. l\ O< i.ttt t f 1 • /\ 

I :C: ; : u A 1 ·" •.;:- , '~ • • t- l o­ ~ 
READS MACHINE ,,~ .·" c,., ·:-,· ,•: ;._._~ ,. ;, ';'°;/ ,.;, ,, 
PRINT TEXT (OCR) < • • > " ' "'"'.. " , ­ r" • > ", · ••• -•---=.... -­ -­
READS HAND PRINT --­~~~-=:-"!'·­~--!!;-,'!". ,!!!..;'!";-!!>, ~.~... ~..• ;'!,.."!'.. ..........._ 
TEXT (ICR) , - ­ - ­ .,_, 

• 
·Software­

FAX: 6t9-752·5222 

REGISTRATION FORMS, 

SALES ORDERS, ClAIMS, 

TIME CARDS, SURVEYS 

AND MORE. 

... . ,., ,GmbH""'1 " 

-ft. 

Cardiff~<
rttoNE: 619·752-5200 

Eliminating data enlry111em1s your staff will be free 
for more productive activities. Having data entered 
in seconds mem1s increased productivity-you'll 
work smarter, capture more data, faster and 
with less effort. 

Thouswds of compm1ies use TELEform to 
make their businesses more efficient. Join them by 
calling 800-659-8755 today. 

For more information, visit Cardiff Software's 
Web site: http:www.cardiffsw.com. 

90 BYTE A UGUST 1996 Circle 1 46 on Inquiry Card. 

http:http:www.cardiffsw.com
mailto:editors@bix.com
mailto:lcooper404@aol.com
http:house.com
http:http://www.api.org
http://www.esbu


The most complete mu ltilingual 
connectivity su ite oHering a PC X 
server, Nelscope Navigator™, 
and multivendor host conneclivity 
including TN5250. TN3270, 
VT420, and OG 0470. 

The number of PC connectivity 
paths in your 
grown. Your users want to connect 

· 0 
1 

)) ''." 

:;•.~ ,.,;:. host . ·1·.... 
~:?\~11,>" available -SmarTerm. 

~":~··:·..!~\.' 

SmarTerm crosses all the 
\~F boundaries, taking Windows 

\, (;' 95 , Windows NT, and 
~ .. ~ -: . 
~-, Windows 3.1 users to the 

information they need, 
no matter where it is . 

Whether valuable data is 
on their fa vorite web sites, 

X clients on their local UNIX 
host, a remote AS/400 host over­

seas, an IBM mainframe in the 
co rporate office, a Digital host at 
a regional branch, or a Data General 

host anyw here, your users can 
extend the reach of their PCs. 

able and quick connections. It 's 
designed specifically to reduce 
your training and support burden 
by including tools and utilities 
that automate common activities 
and integrate host and PC data . 
Plus SmarTerm is easy to learn and 
use, and the technical support is free! 

your connectivity 
,, · course today! Call Persoft 

for a free evaluation copy of 
Acost-effective multilingual 

Superior multilingual PC 
connectivity for the corporate 
user who needs muhivendor 
host connectivity including 
TN5250, TN3270, VT420, 
and OG 0470. 

P
rar~n ® Phone (60B)273-6000, Fax (60B)273-8227, l-800-368-5283, or sal es@pe rsoft com SmarTerm provides simultaneous access routes to the 
~I -.UJ World Wide Web www persoft com, Faxback (608)273-6090 information you need-whether it's on the Internet, 

Persoft Inc, European Headquarters, Lower Woodend Borns, Fowley, Henley-on-Thomes, in X applications, or on UNIX, IBM, Digital, and 
Oxfordsh ire, RG9 6JF, United Kingdom, Phone +44 (0) 1491 638090, Fax +44 (0)1491 6380 10 Data General hosts. 

Copyright 1996 Persoft, Inc. All Rights Reserved . SmarTerm ond Persoft are registered trademarks of Persoft, Inc: Netscape Navigator is a. trade.mark of ~etscope Commun i cati~ns. All other trademark~ or~ property of 
the ir respec tive owners. Rev.4/96. *Through September 30, 1996, SmarTerm Essenti al , SmarTer mOffice, and SmarTerm Enterprise Su ite for Windows 95/ NT ore 50 % off the suggested retail price. 
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connectivity solution for 
enhanced telnet, FTP, and serial 
support for corporate users. 

to Conn 
organization has 

their PCs to the Internet, to hosts 
around the world, and to 

,g, , . X clients. Mapping out these 
routes requires the best PC-to­

connectivity software 

Smatferm for Windows 3.1 or 

Windows 95/NT: 1-800-TCP-3130. 


Persoft, Inc., 465 Science Dr. , P.O. Box 44953, Madison, Wisconsin 53744-4953 U.S.A 



The NEWI Proxima DP4 100 wirh Media Express combines 
Digiral Light Processing'" fro m Tcxll~ lnsmonents with 

Adobe• Acrobat' Player'" in one projecror. 

Prox ima"' Multimedia Projectors. They're what you're looking for in a multimedia 
Win aProxlma 

projector. Brighter. Easier to use. With breakthrough image quality. And compatibility 
Desktop Projector.. 4100 

with MecllaExpress;
valued at $11,000!* 

with your PC or Macintosh. All you do is connect a Proxima unit to your computer For infmmation on Proxima 's 
full line of industry-leading projectors 

and your chance to win a 
and you're ready to project. No slides, no transparencies, no limitations. Discover Proxima DP4100, call 

today how Proxima Multimedia Projectors can make your presentations more 
1-800-447-7692 

ext. 417 

compelling, your training and 

PRDXI~ 

op sessions more effective, and your meetings more productive. Visit the brightest spot on the Web at http://www.prxm.com 

"' No purchase necessary to cmcr. Th is sweepstakes is open onl y to legal resident's of 1he U.S. and Canada (excludi ng Quebec ). O ne en try per person. Vo id where prohibited. Sweepstakes ent ries m us( be rece ived by 

Scplcmbcr 30, 1996. For complete mies, cntl 1-800-447-7692, ext. 4 17. Pri:c is a Prux im;1 Ocskrop ProjL"C tor 4 100 with ~·k·d iaExprcss . Rcwi l va lue: $ 11,000. Main Office: 9440 C:umlt Pmk Drive, S:m Diego, CA 


92 121-2298, (6 19) 457-5500. FAX (6 19) 457-9647. Proxima is a rcgis1crcd 1mdcmark and Deskt op Pr0jecw r and McdiaExpress arc iradcm:irks of Proxima Corporatio n. Ado be and Acrob:i1 :ire registered 

trndemarks :md Acrobat Player is ;1 tradema rk of Adobe Sys£.ems lncorpo rnr ed. O ther mJcmarks are the propcny of their rcspcc1ivc owners. © 1996 Proxi m<l Corpomrion. A ll rights reserved . 
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Virtual circuits make ATM intriguing. H ere 's what to 
consider before implementing them. By A lan Jach 

Virtually Well Connected 


B
onnections. Boil down all the 
promises, technical analyses, 
a nd marke tin g hyp e su r­
ro und ing asy nchron o us 

transfer mode (ATM) and that one word 
explains why ATM has a decent shot at 
rep laci ng today's Ethern et and token­
ring networks. 

Connections in the ATM context mean 
t ha t when you send d a ta fr o m yo ur 
workstat ion to someone else's, you use 
an ATM switch to establish a di rect link 
between you and the recipient. In prin­
ciple, it's like makinga te lephone call (see 
th e fi gure at right) . The link, known as a 
virtual circuit in ATM parlance, can be a 
permanent co nnecti o n betwee n com­
puters th at communi cate regularly, o r 
network manage ment software can let 
ad mini strato rs establish a connection 
that lasts only as lo ng as it takes to trans­
mit some data. 

By co ntrast, so-call ed "connectio n­
less" netwo rks, like Ethernet and token 
ring, link indi vidual workstations to the 
ne twork bu t not to eac h o th e r. T h is 
means that when you send data to some­
one, you launch it onto a shared network 
bus-alo ng wit h all th e o t her traffic 
everyone else has sent out there- with 
instru cti ons fo r where th e data is sup­
posed to go. Rather than being analogous 
to a te lep hone call , data transport over 
traditi onal LANs is more like se nd ing a 
delivery rruck onto an expressway. 

Wh y is ATM and its connectio n-o ri­
ented approach beneficial? First, it means 
yo u ca n dedicate a susta ined leve l of 
bandwidth to rhe transmission; traffic 
fr o m everyone e lse o n the network 
doesn' t horn in to delay or interrupt your 
communications. This is known as "qual­
ity ofservice," and with in the ATM spec­
ification, you can negotiate different ser­
v ice leve ls. For exa mp le, und e r th e 
service level that's called available bit rate 
(ABR), the A TM network tries to provide 
suffi cient bandwidth , but there is no 
guarantee that there won't be di srup­
tions. Constant bit rate (CB R) is a level of 

How ATM Works 

Adaptation {] ATM flj Physical 
layer layer layer 

Voice, text, and 
video data needs to 
be sent over the 
networtl. 

Data 
cell 

@ The adaptation 
layer divides the 
data into 48-byte 
pieces, called cells. 

Data cell 
plus 

header 

@ The ATM layer 
adds a S·byte 
header with 
signaling and 
service infonnation. 

Physical ATM Physical 
layer layer layer 

0 The physical 
layer prepares the 
cell for the physical 
transport Icoaxial, 
twisted pair, fiber 
optic) in use. 

The switch uses physical and ATM layers to guide cells to their 
destination. The physical layer prepares the cells for a different 
physical transport, if necessary. 

J 
Adaptation 

layer 1-11----11 

0 The recipient reverses the implementation 
layers to remove the header and reassemble 
cells into the proper data fonnat. 
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Virtually Well Connected 

service that provides a continuous and 
specific amount of bandwidth through­
out the session. You might specify ABR 
when you're sending large text fi les, while 
CBR wou ld be necessary, for exa mpl e, 
during a videoconfere ncing session. 

Second, ATM gives you plenty of band­
width. The techn ology provides fr om 
25 .6 M bps to 1 Gbps, which can be scaled 
as needed for a part icula r appli cati on . 
Third, ATM promises to be a single net­
wor k tec hn o logy to handl e a ll d a ta 
types-text, audio, video, and graphics­
for t ransmission over LANs and WANs. 

Stumbling Blocks 
ATM proponents have been making these 
p rom ises for years, but so far onl y 
te lecommunicati ons service prov iders 
have found compelling reasons to deploy 
the technology on a large scale. Co rpo­
ra ti o ns have hes ita ted to co mmi t t o 
ATM because of high costs. For exa m­
ple, as recently as 18 months ago, a 155­
M bps ATM adapte r card cos t a bo ut 
$1400, or roughly the price of a midrange 
PC. The good news is that adapter cards 
with the same data rate cost about $850 
to day, whil e new 25-Mbps ca rd s offe r 
prices below $400 in some cases. 

O th er rays o f hope fo r ATM have 
begun to shine. Just over a year ago, the 
ATM Forum released the LAN emulation 
(LANE) specification, which standardizes 
how legacy LANs, like Ethernet and token 
ring, can communicate with ATM net­
wo rks. This gives managers the abil ity 
to gradually migrate select workgroups 
to ATM rather than having to initiate an 
abrupt changeover fr om one network 
techn ology to another. 

ATM implementa tion also hasn' t had 
smooth sailing because designers o f com­
peting technologies haven't been napping. 
For example, lOOVG-AnyLAN offers 10­
Mbps or 100-M bps data ra tes with th e 
advantages of a switched architecture and 
dedicated bandwidth. Adapter cards cost 
as little as $200. Fast Ethernet, or l OOBase­
T, also offers 10 or 100 Mbps, although it 
uses a shared, rather than a switched, archi­
tecture, and it doesn't provide for dedi­
cated bandwidth. 

Switched Ethernet and switched token 
rin g use th e ex istin g pro toco ls but let 
administrators provide guaranteed band­
width fo r multimedia and other he.avy­
duty applications thanks to more-sophis­
ticated hubs. H oweve r, th e switched 
versions of both technologies hit the same 
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•Does it work with your network management 
softwa re (i.e., Openview, Netview)? 

•Can you view virtual ci rcuits graphica lly? 
•Can you trackpeak traffi c, average traffic, 

and other performance statistics? 

10-and 16-Mbps bandwidth limits, respec­
tively, as their predecessors. 

What You'll Need 
ATM backers counter by saying that com-

The best ATM software lets administra­
tors easily set up, maintain, and tear 
down virtual circuits. ATM software 
also helps you remotely configure the 
network and monitor performance. 

•Are switched virtual circuits and switched 
virtual paths supported? 

•Can you create virtual workgroups? 
•Can it automatically reestabl ish permanent 

and switched virtual circui ts if broken? 
•Does it support SNMP and ma nagement 

in fo rmation bases (MIBs)? 

peting technologies are just souped-u p 
ve rsions o f legacy tec hn o logies. T hey 
may be good in the short haul , but long­
term strategy argues for a new technolo­
gy built fr om th e start fo r hi gh band ­

•Does it support your client plat forms? 
•What quality-of-service parameters does it 

support? 
•Manage switches from different vendors? 

Representative vendors: 
Cisco Systems (http ://www.cisco.com) 
ForeSystems (http://www.fore.com) 
UB Networks (http://www.ub.com) 

http:http://www.ub.com
http:http://www.fore.com
http:http://www.cisco.com


width, scalability, and flex ibility in han­ of the key components. The figure below set up, maintain, and disassemble your 
dling multiple types of data . Some cor­ provides some idea of things you have virtual connections. [ii 

porations are heeding this message. As to consider when yo u sta rt specify ing 
you make your move, or plan your move, ATM switches and adapter cards, as wel l Alan j och (ajoch @bix.com) is BYTE's senior 

to ATM, you' ll need to understand some as the management software that lets you edito1'/features. 

Cisco Systems (http://www.cisco.com) 
Fore Systems (http://www.fore.com) 
Fujitsu (http://www.fujitsu.com) 
General DataComm 

(http://www.gdc.com) 
IBM (http://www.ibm.com) 
lpsilon Networks 

(http://www.ipsilon.com) 
Madge Networks 

(http://www.madge.com) 
Newbridge Networks 

(http://www.newbridge.com) 
Olicom (http ://www.olicom.com) 
3Com (http://www.3com.com) 
UB Networks (http://www.ub.com) 
Whitetree (http://whitetree.com) 

Representative vendors: 

Adaptec (http://www.adaptec.com) 

ATM Inc. (http://www.atminc.com) 

Cisco Systems (http://www.cisco.com) 

IBM (http://www.ibm.com) 

lnterphase (http://www.iphase.com) 

Olicom (http://www.olicom.com) 

3Com (http://www.3com.com) 

Fore Systems (http://www.fore.com) 

ZeitNet (http://www.zeitnet.com) 


Switches are the command cen­
ters for ATM's connection­
oriented approach to moving 
data cells along virtual .circuits. 
Prices range from $5000 to over 
$10,000 depending on data 
rates and number of ports. 

What to consider: 
•Does the data rate (i.e., 622 or 155 

Mbps) match your needs? 
•How many ports are standard and 

how many more can you add as your 
network grows? 

•How many cell buffers come standard? 
•How many Ethernet or token-ring 

ports are standard? 
•Does it support the following : 

UNI 3.0 and UNI 3.1? 
lAN emulation (LANE)? 
Private network node interface 

(P-NNI)? 
IP over ATM? 
Multiprotocol over ATM (MPOA)? 

• Does it support permanent and 
switched virtual circuits? 

•Does it support SNMP and your 
network management software? 

Representative vendors: 

ATM Inc. (http://www.atminc.com) 

Bay Networks (http://www 

.b~ynetworks.com) 

Interface cards connect 
workstations to the ATM network 
typically using unshielded twisted­
pair wiring or OC-3 fiber. Prices 
start at about $350 for 25.6-Mbps 
adapters and $850 for 155-Mbps 
cards. 
What to consider: 
•Does the data rate match your application? 

•What bus types are supported? 
•What is the size of the buffer memory? 
•Arethere LEDs to show loss of signal 

and link integrity? 
• Does it support permanent and switched 

virtual circuits? 
•Does it support UNI 3.0 and UNI 3.1? 
•Arethere client drivers for Windows, 
· NetWare, OS/2? 
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Ifyou thinl~ file transfer is all we do, 

you need some time away from the office. 


Ocslgnedfor h h . l 
:m1 To appreciate ow muc more LapLinl<® 

~~:i·~ for Windows®95 has to offer, all you have 

to do is hit the road. 

Wherever you go-across the hall, across 

town or across the counhy- if you've got LapLU11<, 

you have everything you need to access anything 

you want on your desktop or your network. 

With this single piece of software, you 

can read and send e-maJ, run databases and 

custom applications, synchronize data and, yes, 

even transfer fJes. 

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< works the same 

way over modems, IPX and TCP/IP networl<s, 

serial cables, parallel cables, wireless, even the 

Internet, there's no need to laboriously reconfigure. 

And there's no need to worry about 

compatibility. Our 16-bit version is buJt right 

into LapLinl< for Windows 95, so connecting 

to Windows 3 .1 systems is no problem at all. 

By now, you probably can't wait to get your 

hands on tl1e latest LapLinl<. So you'll be glad to 

know that upgrading-from an earlier LapLinl<, 

or from another product altogether-is ridiculously 

inexpensive. Call 800-224-7704. Better yet, see 

your reseller. It'll give you an excuse to get away 

from the office. 

TRAVELING 

S 0 F T W A R E. 

© 1996 Traveling S oftware, lnc. LapLin k is a reg istered trademark of Traveling Software. http://www.lravsoft .com 
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5-byte header: 
48-byte payload: 

Digital text, 
voice, video, 
image data 

Virtual channel interlace and 
virtual path identifier 

"handles" let ATM interleave 
cells from multiple 

connections 

TOMORROW'S SOLUTION 
NOS vendors may Implement connection­
oriented abstralllkiR 1aJ8rs to broadcast 
routing Information and Perform other 
ATM tasks. 

Programmers don't have an easy way to write applications 

that take advantage of ATM's connection-oriented networks. 

There is no single API for writing ATM-enabled software. 

H ere are the tools you can use. By Barry N ance 


Teach Your Apps to Speak ATM 

hat does it take to write soft­

W ware that 's enabled for asyn­
c h ro nous t ra n sfer m o d e 
(ATM)? Yo u have to create 

programs that handle time-critica l data, 
rapidl y de live r data through a network 
cable to o ther co mputers, and share th e 
network cable with concurrent video and 
audio streams. T he problems come when 
your application has to tell the underly­
ing network the priority of the message 
or the bandw idth needed to send it. In a 
perfect world, a standard AP! would han­
dle this task and p rogra mmers would 
concern themselves only with writing the 
application. But today'sATM world is far 
fro m perfec t. 

For the tim e being, we can' t re ly o n 
any sin gle AP I for every situatio n . T he 
soon-to-be-released WinSock2.0 will ad­
va nce th e cu rre nt WinSock spec ifica ­
tion by adding ATM-specffic extensions; 
the existi ng LAN Emulation (LANE) envi­
ron ment p rovi d es an IEEE-802 media 
access control-layer (MAC) interface for 
no n- ATM-aware IPX, N e tB EU I, an d 
TCP/IP ru nning on ATM networks; and 
the recently developed IP over ATM spec­
ificati on (outlined in RFC 1577 and RFC 
1483) adapts TCP/ IP fo r ATM networks. 

O f course, you can eschew standards 
and marry your code to a particular hard­
ware vendor's network adapter design­
each vend or offers a p roprietary inter­
face that your software can use. But in a 
rap idl y changing techn o logy segment 
li ke ATM, you'd better be sure you 've 
fo und true love before you tie the knot. 

ATM Advantages 
T here are a number o f advantages fo r 
applications that truly speak ATM. First, 
programmers can write applications that 
mix vo ice, text , and video together as 
needed. ATM -enabled applicatio ns ca n 
run w ithout any delays caused by con­
current network traffic. A new genera­
tion ofsoftware wi ll use ATM to let com­
puters share data without the pretense of 
mapped phantom drive letters, phantom 

Why ATM Is aChallenge for Programmers 

PROBLEM 
Transport protocols, such as IPX, 
NetBEUI, alid TCP/IP, can't c:om­
munlcate with VCls and VPls, so current 
applications can't specify message 

ATM cells: priorities or bandwidth requirements.
Fixed length of 

53 bytes 

ATM network 

lf VCI ~VCIe~ VPI l._g_B 

fo lders, and phantom fi le systems. 
W hy do we need a new generation of 

software to handle ATM? Because ATM 
is a co nnection-o riented protocol t hat 
contains a connection identifier in every 
cell header (see the figure " Why ATM ls 
a Challenge for Programmers" above). 
ATM establishes a link between two com­
puters to transfer data. Trad itional net­
works, including Ethernet, are connec­
ti o nl ess: Systems comm unica te over a 
network bus rather than via direct con­
nectio ns. T he connection id e ntif ier 
explicitly associates a cell with a give n 
virtual chan nel on a physical li nk. The 

connection identi fier consists of two sub­
fi elds, the virtual channel identifier (VCI) 
and the virtual path identifier (VPI). T he 
VCland VPI allow ATM hardware to mul­
ti p lex, de multi p lex, a nd swi tch ce ll s 
throughout a network. VCis and VP Is are 
connecti on handl es, not addresses. ATM 
ass igns them at each segment (the lin k 
between ATM nodes) when an applica­
tio n creates a con nection, and the VC I 
a nd VP ! exist for the d ura ti on of t he 
connection. ATM can asynchro nously 
interleave (mu ltiplex) cells from multi ­
ple connections by keeping track of VCis 
and VPl s. continued 
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Teac h Yo ur A pps to S peak ATM 

At present, t ransport protoco ls such as 
IPX, N etB EU I, and TC P/I P and their APls 
do no t understand YC ls and VPls. Appli­
cations have no way to tell the underly­
ing network the prio rity o f the message 
o r th e ba ndwidth need ed to se nd it . 
Networ k- ope ra ting-syste m (NOS ) ven­
dors a re wo rking on these issues . Both 
Mi crosoft and N ove ll have ann o un ced 
pl ans fo r connecti o n-o riented abstrac­
ti o n layers th a t a re like ly to broadcast 
routing in fo rmati o n and se rvice adver­
t ising pac kets mo re fru ga ll y over ATM 
and to optim ize packet sizes for ATM's 
ce ll -o riented architecture. Both efforts 
should make ATM -aware programm ing 
easier in the future. Until then, WinSock 
2. 0, LAN E, and IP over ATM are the best 
cho ices. 

WinSock2.o 
Microsoft and Intel codeve lo ped Win­
Sock 2.0, t he new 32-bit editi o n of the 
popu lar WinSock interface. For co mpat­
ibility w ith ve rsio n 1.1, WinS oc k 2.0 
includes the standard WinSock ca lls that 
let you create communications links, send 

PROS: 

...... 

PROS: 

API Choices 
WinSock 2.0 

Windows clients 

• Easyto use for Wln32 clients. 
• Gives Pl'OIP'Jllllll9I control .over 

transmlssloa characteristics Dke 
quallty of SeMc:e. 

• Protoc:OKnll~ent multicast and 
multlPoint messaatng. 

CONS: 
• Final spedftcatlon stiUevoMng. 

LANE LANE server 
(for address 

Mixed legacy clients resolution) 

• Lets programmers use existing drivers and 
protocols In AT!' networks. 

• Easy to program. 
• Specification Is finished and has been 

avallal>ie for more than a year. 

CONS: 
• MAC layer can degrade perfonnance. 



IP over ATM Proprietary APls 
Clients with vendor-specific 

Unix clients ATM adapters and software 

Cl [J [] DJ DJ DJ 

PROS: 
• Adapts TCP/IP and Its address resolution 

protocol for ATM networks. 
• Treats ATM as a replacement for local LAN 

segments. 
• Offers programmen a socket-oriented API•. 

CONS: 
• Drivers still being developed. 

I I I I 

PROS: 
• ProVldes control over all aspects of 

transmission characteristics. 

CONS: 
• Works only within a single hardware 

environment. 

and receive data over those links, and take 
down the links at the end of a session. To 
support ATM, WinSock 2.0 accommo­
dates quality of serv ice, which lets appli­
cations negotiate required service levels 
for bandwidth and latency as well as use 
socket grouping and prioriti zation. Ver­
sion 2.0 also permits protocol-indepen­
dent multicas t and multipoint message 
transmission. 

In WinSock 2, the bind () and WSP­
Bi nd ( J functions use a sockaddr_atm 
data structure to register a Service Access 
Point (SAP). A SAP is a software connec­
tion point that behaves in many ways like 
a socket. The data structure contains 
information about incoming connection 
requests. SAP registration lets WinSock 
match an incoming connecti on request 
SAP to the SAP of a listening socket. For 
point-to-point connections, the sock­
a dd r .:.a trn data stru cture also lets yo u 
specify the destination SAP for call s your 
program makes to the connect( J, WSA­
Co nnect( ), and WSPConnect( J func ­
ti ons. For point- to- multipo int connec­
tions, you use the same data structure in 
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Teach Your Apps to Speak ATM 

callstoWSAJo i nLea f ( ) and WSPJo i n ­
Leaf ( ) . Th e WinSock 2 spec ifi ca ti o n 
native ly supports ATM p o int- to- po int 
and po int-to-multipoint connection set­
up and teardown. 

To handle ATM, WinSock 2 introduces 
the noti on of a socket group as a means 
for an application (o r cooperating set of 
applica ti ons) to tell an underl ying service 
provider (i.e., a dynamic library o r device 
driver) that all sockets in a particular set 
are related and that the resulting socket 
gro up has certain common ATM a ttri­
butes. These ATM attributes include re l­
ati ve priorities o f the individua l sockets 
within the group, as well asa group qu al­
ity of service spec ifica tio n. For example, 
app licati ons running on di ffe rent ATM 
nodes that want to exc hange strea ms of 
multimedia data can give an audio stream 
a higher priority than a video stream. 

You use the WSASoc ket ( ) and WSAA c ­
cept () functions to explicitl y create or 
jo in a socket group, and you can use ge t ­
soc kopt ( ) to retrieve socket-group IDs. 

WinSock is a relatively easy specifi ca­
ti o n for programming. H oweve r, we 

probably won't see a final specificati on 
until ea rl y next year. Even then, WinSock 
will work only for Windows, so if cross­
pl atform applications are important for 
you, you need to find anothe r APL 

LAN Emulation 
While WinSock 2.0 offers a new ATM­
aware APl, LANE focuses on making exist­
ing app lications run on ATM. LANE is par­
ticu lar ly suited for helping ATM act as a 
LAN backbone for Ethernet or token-ring 
hubs, brid ges, switching hubs, a nd 
routers. LANE specifies ways fo r LAN traf­
fi c to fl ow between cli ent computers and 
an ATM-attached fil e server w ithout the 
need fo r a separate router. To do this, the 
spec ifi cation hides ATM from th e LA N 
nodes, so that each cli ent and se rve r uses 
a non-ATM-specific protocol stack. 

LANE doesn't replace routers o r rout­
ing: It provides a complementary /vi.AC­
leve l se rvice . Thi s service works with 
the MA -layer switching th at occurs in 
the hubs and wire closers of large LANs. 
The MAC-laye r se rvic e a lso provides 
interoperability betwee n current app li ­

cations and ATM networks. It also lets you 
use ex isting driv e rs and popular LAN 
communications protoco l APis, such as 
NetBIOS, TCP/I P, a nd IP X. H owever, 
LANE does no t take advantage of ATM's 
potentia l to provide particular co nn ec­
tio ns with a highe r qua lity of serv ice . 

The specification describes how ATM 
can take o n the appearance o f a legacy 
physical laye r medium, such as Eth ernet 
o r token ring, by providing a layer of soft­
ware th at translates, for exa mpl e, among 
your progra m's N etBI OS ca lls, o r your 
program 's !PX calls, and the underl ying 
ATM network. 

LANE defines th e way th e three pri­
mary charac ter istics o f IEEE-802 LANs 
(connectionless tran smi ssions, broad­
cast/mu I ti cast messages, and hard-wired 
MAC addresses) work over ATM n et­
works, which a re connection-oriented, 
use po int-to-point messaging, and have 
network-defined telephone-number-like 
addresses. An address-resolution proto­
co l within LANE discovers the ATM 
ad dress correspo nding to a given MAC 
sta ti on address (whether t he station is 
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ATM -attached directl y or connected via 
Ethernet/ token ring) and constructs a vir­
tual circuit between the end points. For 
broadcast and multicast IEEE-802 packets 
to travel over the network, a LANE server 
uses point-to-point circuits inbound and 
point-to-multipoint circuits outbound to 
direct the traffic. The LANE specification 
details th e packet formats and packet 
encapsulations necessary for ATM to pre­
tend robe so me other physica l laye r, 
and it defines how an ATM adapter in a 
host can present an Ethernet or token­
ring logical in terface to the protocol stack 
in that host. 

LANE can slow down yo ur comm uni­
cations lin ks because it 's an ex tra insu­
latin g lay er of software, but ex istin g 
IPX, NetBI OS, and TCP/IP progra mming 
tec hniques work with LANE, and it is 
readi ly ava il able. 

IP over ATM 
Based o n work by th e Inte rn et Engi­
neering Task Force (I ET F) and others, two 
recent RF Cs have helped IP become ATM­
aware . The specification defin es how to 

put IP packets and ARP requests directly 
into protocol data units and convert them 
to ATM ce lls. This is necessary because 
IP does not recognize conventional MAC­
layer protocols, such as those that are gen­
erated on an Ethernet LAN. 

RFC 1483 defines the encaps ul at io n 
ofIP datagrams, while RFC 1577 specifies 
how 11)-or ienred add ress re so luti o n 
works on ATM. Both standards treat ATM 
as a direct replacement fo r the loca l LAN 
segme nt s th at co nnect IP nod es and 
routers in a non-ATM IP-based LAN. In its 
discussion of address resolution , RFC 
1577 defines an ATM-oriented protocol 
for logical IP subnets (L!Ses) . Within a LIS, 
IP addresses map directly into ATM Fo­
rum's (Foster City, CA) UNI 3.0 addresses. 

From a progra mming point of vi ew, 
yo u' ll interface to IP over ATM with a 
socket-o ri ented API similar to the version 
1.1 se t of standa rd WinSock function 
calls. These ca lls let you open sockets to 
establish TCP/ IP communications links, 
send and rece ive messages across those 
links, and tear down th e links when 
you' re fini shed. 

IP over ATM makes better us e than 
LANE of larger packet sizes and hand les 
unicast traffic more efficientl y. However, 
IP multicast traffic will likely require tun­
neling ove r ATM (i.e., encapsulati on o f 
multicast packets inside broadcast mes­
sages), which mi ght make IP over ATM 
less efficient than LANE. 

Vendors are currently developing driv­
ers fo r IP over ATM, whi ch mea ns you 
won't be able to use it right away. When 
it's ava ilable, IP over ATM will be as easy 
for programmers to use as WinSock. 

Three Choices 
Once you've made yo ur API se lecti on, 
there's one more issue yo u need to ad­
dress: ATM is new enough that you'll also 
need to make sure your hardware man­
ufacturer can supp ly the drivers fo r your 
chosen approach . ATM programming 
isn't perfect, bur these technologies are 
steps in the right direction. liJ 

Barry Nance is a BYTE consulting editor and 

has been a programmer for 25 years. You can 

reach him al barryn@bix.com. 
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12 Tape Libraries 
for Network Backup 

nyone who's gazed into the 
shell-shocked eyes o f an over­
worked network administra­
tor can see that LA N gurus 

need mo re than two hands to ge t the job 
do ne. It's a lways one d isaster a fte r an­
o ther: Either the network needs to be res­
urrected from the dead or some neophyte 
user can 't figure out how to access e-mail. 
On to p o f th e dail y emerge nci es is th e 
omnipresent need to back up the network 
o n a regula r basis. The 12 tape lib raries 
we tested provide some sa lvati on from 
this time-consuming task by automating 
network backup. 

We tested two 8-mm tape librar ies, 
three digital- linear-tape (DLT) units, and 
seven 4-mm tape auto-l oaders that have 
at least o ne tape drive, a magazine to ho ld 
the tapes, and the robotics (usually a juke­
box setup) to move the tape between the 
magazine and a drive. Once you set up the 
tape library and install the tape-inventory 
so ftware, the network administrator se ts 
a backup schedule and simply changes the 
magazine once per week o r month. With­
out one of these devices, you have to man­
ually swap tapes during backups. 

Our roundup includes a hodgepodge 
of units that range from Seagate's inter­
na l 4586 NP ($2471) to AD IC's Sca lar 458 
2000XT ($50,995 as tes ted), which is a 
DLT-based tape library housed in a waist­
high cabinet that can back up 4 TB ofdata. 
The DLT libraries offer the most capacity 
per cartrid ge . These cartridges provide 
an uncompressed capacity of about 10 
GB, compared to about 4 GB for the 4-mm 
tape drives and about 5 GB for the 8-mm 
helical-scan tape drives. The higher-end 
tape auto- loade rs have multipl e drives; 

t hi s provides such bene fi ts as co ncur­
rent o pe rations, fa ul t to lerance, and in ­
creased th roughput. 

To evaluate these products, we ran tests 
(see " Test Specs" on page I 09) th at mea­
sure how fas t each tape libra ry could back 
up and resto re 920 MB of data sp read 
o utth rough a file-directo ry tree. We a lso 
checked the tape li b raries fo r usability 

BEST 

: . ' . 

Exabyte 218 4mm Tape Library 

takes the lead with its ability to back 

up multiserver networks. 

Exabyte 210 Smm Tape Library 

wins with the best performance, 

features, and ease of use. 

Overland Data DLT Library 


Xpress/LXB 221 OBase Module 


comes out on top with its 300-G B 

capacity and fast backup and 

restore times. 

and features, and then we picked winn ers 
in each techno logy ca tego ry. We didn ' t 
examine serve r-backup softwa re, but we 
list w hat app licati ons the rape lib rar ies 
support in the features table on page 110. 

4-mm (DAT) Libraries 
The se ven 4-mm driv es rhat we tested 
(sometimes called DAT because of Hita­
chi 's o rigina l DAT form at) are sta nd a rd­
izing on the DDS-2 (digital data sto rage) 
fo rmat for the tiny tape ca rtridges. This 
for mat was developed to !er data trans-

Hardware 

We test data storehouses that 

feature at least one tape 

drive, gigabytes of storage 

space, and more. 

By Jim Kane, Dorothy 

Hudson, and Maggi Bender 

fers occur in SCSl-2 burst mode. DDS-2 
doubles th e density o f the prev ious DDS 
fo rmar for8 GBofstorageo n a 120-merer 
tape, but it maintains full DDS functio n­
a lity and ensures full backward co mpat­
ib ility to t he DDS a nd DAT 4-mm rape 
fo rmats. 

Fo ur of t he h ighe r-e nd DAT rape li ­
brar ies that we tested are in the $8000 to 
$ I 1,000 pr ice range-Aiwa's AL-D 220 
Auto l oader ($ 7995 ), AD I C's VLS (Virtua l 
Library System) 4mm ($9295), the DATa­
ray 32 fro m Storage So luti ons, Inc. (SS I; 
$9995 ), and th e Exaby re 2 18 4mm Tape 
Lib rary ($ ·1 1,5 00)-and have multipl e 
tape dri ves for readin g mu ltipl e car ­
tridges . Thi s multitasking ca pability is 
importan t w hen yo u co nsider th a t, in 
th eo ry, SS l's DATa-ray 32 co u ld signifi­
cantly reduce backup times if a ll fiv e DAT 
drives were moving data arrhe same rime. 
T he Aiwa, /\D IC, and Exabyte products 
have rwo tape drives each. 

T he Aiwa AL-D220 suppo rts 17 4-mm 
tape ca rtr idges in an upright chass is fo r 
136 GB o f data with 2: 1 data compression 
enabl ed. T he Exabyte 2·1s4mm Tape Li ­
brary is a stand-alone unit that supports 
·19 4- mm ca rtridges for 152 GB of co m­
pressed storage . As its name implies, the 
SS I DATa- ray 32 ca n store 40 GB of data 
and offers excellent ex pandability, thanks 
to its stackab le design. ADI C's VLS 4mm 
is a desktop device rhar can ho ld 15 ca r­
tridges for 120 GB o f data; a robo tic car­
tridge handl er slid es o n a track in fro nt 
of the tape magaz in e to ena bl e yo u to 
move the ca rtridges back and fo rth to th e 
tape drives. 

The three remaining 4-mm tape librar­
ies are single-drive units that provide back­
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CONTROLLER CARD 
For LCD readout and 
door latch. 
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TRANSPARENT 

VIEWINGDOOR ----- ­

Lets you view the 

operation of the 


tape library. 
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TAPE ,, 

CARTRIDGE , 

MAGAZINE , 

Where tape 

cartridges 
 I 
are stored. I 

I 
I 

I 
I 

ROBOTIC CARTRIDGE I 
HANDLER 
In units such as Exabyte's 210 


Bmm and ADI C 's Scalar 458; 

transfers tapes from the 


magazine to the drives. 


up on a much smaller scale. H ewlett-Pack­
ard 's SureStore 12000e ($351 0) , Micro De­
sign Internatio nal's SCSI Express 2000DC 
($3595), and Seagate's 4586 NP are no big­
ger than a shoebox. The Seagate 4586 NP 
(formerly a Conner product) is so small 
that it fits inside a PC, but it still backs up 
96 GB of data. 

DLT and 8-mm Libraries 
DLT is gaining market share in the LAN seg­
ment of the industry because it offers high­
er capacities and is faster than the 4- and 
8-mm tape libraries. In contrast to helical­
scan techno logies, DLT drives' serpentine 
recording method places data in longitu­
dinal tracks. As a result, the drives can read 

.,. POWER SUPPLY 
Supplies power for 
drives and robotics. 

Wi th multiple drives; 
larger units 
generate more heat. 

The libraries use 4·mm, B·mm, 
or DLT drives. DLTs were fas ter 

in ou r performance tests. 

and reco rd mul tiple channels of data si­
multan eously. The tapes also supposed ly 
have a 30-year shelf life, wh ich matches 
that of magneto-optical storage. 

Qua ntu m's DLT 2500XT ($4995 ) is a 
single-drive tape library w ith a five-car­
tridge magazine that you slide into th e 
front panel for 150 GB of backup with 2: 1 

compression. It's the lowest-priced DLT 
tape library we tes ted. O verla nd Data's 
DLT Lib rary Xpress/LXB 2210 ($15,495 ) 
offers 300 GB of backup in a rack-mo unt­
able case with a front- loading tape maga­
zine. ADIC's Scalar 458 2000XT is the big 
daddy of a ll the rape librar ies; it supporrs 
about 4 TB of data when its 48 cartridge 
bays are maxed om. 

The Exabyte 210 8111111 Tape Library 
($13,325 ) a nd th e Qualstar TLS-4220 
($ '12,500) have dual 8-mm Exabyte-man­
ufactured tape drives. The Exabyte 210 
8mm can hold 11 cartridges in its snap-in 
magazine, for 154 GB of compressed data 
storage. Qualstar 's TLS-4220 supports two 
10-ca rtrid ge magazi nes, for 280 GB of 
stored data. 

Contributors 
Jim Kane, Project Manager/NSTL 

Dorothy Hudson, Project Manager/NSTL 

John McDonough, Technical Writer/NSTL 

Maggi Bender, Technical Analyst/NSTL 

Susan Colwell, Technical Editor/BYTE 
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T A P E L B R A R 

P~•I r's hard to pick o ne tap e li­
bra ry as best ove ra ll-DLT, 
4-mm, and 8-mm units have 

lliiiiiiliilliil different recording formats 
and serve different needs. With this in 
mind, we broke down our winners into 
th e best DLT, 4-mm, and 8-mm tape li­
brar ies so that we could compare the units 
o n an even playing field. 

4-mm Choices 
The Exabyte 218 4mm Tape Library, our 
best-overall 4-mm choice (see "Lab Re­
sults" o n page 105), dispels the common­
ly held belief th at 4-mm tape librari es 
are merely entry-level backup solutions. 
With its vo lumino us 152-GB storage 
capacity, this dual-drive-configured tape 
auto- loader can back up multiserver net ­
works. 

The rape library rated closesttothe Ex­
abyte unit in this category is ADIC's VLS 
4mm, a dual-drive desktop system w ith 
a 120-GB data capac ity. This dual-d rive 
capacity lets you retr ieve files on one drive 
while backups are running on the other 
d rive. The VLS 4mm received one of the 
hi ghest usability rat in gs because its re­
movable, 15-carrridge FastPorr magazine 
is easy to load and unload ; it bas a clear 
and concise user 's manual; and its status 
indicators are easy to und erstand. 

HP's SureStore I 2000e and Micro De­
sign lnternational's SCSI Express 2000DC 
are two strong, compact DAT tape librar­
ies with 48-GB capacities. They both have 
HP-ma nu factured drives and thus have 
similar performance numbers. They are 
supported by leading netwo rk-backup 
app licatio ns vendors, such as Cheye nne 
Software and Seagate Software (former­
ly Arcada and Palindrome). The only in ­
convenience with these smaller drives is 
that you can' t see if a tape is stuck inside 
the loader; however, the HP tape li brary 
has an informative LCD panel that keeps 
you abreast of w hat's going on. 

DLTChoices 
The DLT market is really beating up. Cur­
rently DLT tape drives account for about 
7 percent o f the tape-library market, but 
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industry analysts predict that number will a nd th e cartridge magazine, while the 
surge to 26 percent by the turn of the cen­ o ther DLT drives use robotic cartridge 
tury. HP, one of the market leaders in DAT handlers. 
tape storage, recently threw its hat into 

8-mm Choicesthe DLT arena and offered its first DLT­

based products. Unfortunately, however, The two 8-mm tape libraries in our round­

we didn't receive a product in time for this up are huge, freestanding units that sup­

roundup. It looks like DLT is a technology port enterprise-wide backup needs. Both 

worth keeping an eye on. use Exabyte-manufactured tape driv es, 


Overland Data's DLT Library Xpress/ so th eir performance in our backup and 
LXB 22 "1 Ois our best-overa ll choice among restore benchmarks were almost identi­
the DLT tape libraries because of its strong cal. The Exabyte 210 8mm Tape Library 
features and ease of use. Like Overland 's ($13,325) came out slightly ahead of Qual­
unit, Quantum's DLT2500XTand ADIC's star's TLS-4220 because of its high er us­
Scalar 458 2000XT use Quantum-manu ­ ability and features scores. 
fac tured drives that afford the best per­ H owever, the Qu a lst ar TLS -4220 
formance among the three medi a types ($12,500) has seve ral adva ntages over 
we tested. Because these DLT tape librar­ Exabyte' s produ ct in a head -to -h ead 
ies have simi lar performance numbers, comparison. The TLS-4220 holds 20 car­
the choice comes down to how much net­ tridges, com pare d to 11 cartrid ges for 
work data you need to back up. Exabyte's 210 8mm. The TLS-4220 a lso 

The ADIC Scalar458 2000XT ($50,995) o ffers great expandability o ptio ns. It's 
is the most expensive tape library that we o nl y the thi rd m e mber of Qualstar's 
tested, but it has four tape drives and of­ wide-ranging TLS-4000 product family. 
fers the greatest capacity, with almost 4 Therefo re, if your data-storage needs 
TB of total storage in its huge 58-cartridge expa nd, you ca n upgrade to Qualsra r 's 
cabinet. At $4995, th e Quantum DLT TLS-46120, a mo nster of a tape library 
2500XT is a much more modestly priced that has six drives and 120 cartr idges, for 
mini-library, with five cartridges for 150 over 1.6 TB of backup . T he TLS-4220 has 
GB of backup. Quantum's desktop device an intuitive control panel, a nd you ca n 
uses an elevator mechanism to provide lock the cartridges inside the case for data 
cartridge access between the tape drive security. 

TAPE TECHNOLOGIES AT A GLANCE 

DLT 4mm 8mm 
•One of the hottest •An older he li cal-scan • Another helical -scan 

technolog ies in the technology, where technology that offers 
tape-backup industry. tape is laid down in an excellent price/ 

• 40-GB-per-cartridge angles. performance ratio. 
compressedcapacity. •Smallest form factor • 8-GB native capacity 

•Serpentine recording of the three and16GBwith2 :1 
techn ique places data technologies. compression. 
in longitudinal tracks • Native capacities •Offers performance 
for high-speed backup of2GBor4GB. sim ila r to that of 
and restore per- ~ The latest DDS-2 4-mm drives. 
formance. format provides • Technology will get a 

• 30-year shelf life is double density. performance/capacity 
ideal for archiving •Stores B GB of data boost when Exabyte's 
data. on a 120-meter tape. 40-GB, 6-MBps 

• Not as fast as DLT but Mammoth tape drives 
offers exceptional filter to OEMs. 
cost per megabyte. 



RESULTS 
BEST OVE RALL-4 -MM 
Exabyte 218 4mm Tape Library 
The Exabyte 218 4mm Tape Library ($11,5 00) ably 
performs automated backup and restore functions, file 
migration, and archival storage for networks. It's one of the 
few 4-mm units that has dual drives, which raises its price 
but adds fault tolerance and concurrent operations (i.e., ir 
can perform reads and writes at the same rime). You can add 
an optional bar-code reader ($115 0) to he lp you keep track 
of and qu ickly retrieve the 152 GB of DDS-2 backup in rhe 
unit's 19-carrridge magazine library. 

PRICE TECHNOLOGY IMPLEMENTATION PERFORM ANCE FEATURES USABILITY OVERALL RATIN G 

Exabyte 218 4mm Tape Library 

Hewlett-Packard SureStore 1 2000e 

$11 ,500 

$351 0 
*** 
***' 
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ADIC VLS (Virtual Library System) 4mm 

Micro Design SCSI Express 2000DC 

Aiwa AL·D220 Autol oader 

Seagate 4586 NP 

Storage Solutions DATa-ray 32 

$9295 

$3595 

$7995 

$2471 

$9995 
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WEIGHTING 
BEST OVERALL-8-MM 

Exabyte 210 Smm Tape Library 
Exabyre's 210 8mm Tape Library ($13,325) uses two 
Exabyre EXB-8505 XL drives and moves 11 8-mm 
cartridges containing 154 GB ofbackup with a robotics 
cartridge handler. This provides easy-to-manage automated 
backup for large networks and midrange systems. The 
SCSI-2 rape library offers easy front access with its stand­
alone desktop cabinet, as well as key lock securiry. Exabyre 
bundles excellent documentation with rhe rape library, 
which earned a high usability score because it's easy to snap 
the tape-cartridge magazine in and our. 

PRICE TECHNOLOGY IMPLEMENTATION PERFORMANCE FEATURES USABILITY OVERALL RATING 

Exabyte 21 O8mm Tape Library $13,325 *** ***** **** ******** 
Oualstar TLS-4220 $ 12,500 *** "**** ***** - ***~*** .. 
BEST OVERALL-DLT WEIGHTING 

Overland Data DLT Library Xpress/ 
LXB 2210 Base Module 
DLT rape libraries are becoming a hot spot among rape 
backup solutions because they provide high-speed, high­
capacity, high-reliability backup. Overland Dara's dual­
drive DLT Library Xpress/LXB 2210 ($15,495) is no 
exception, with its 300-GB backup capacity and fast 
backup and restore rimes. The rape library affords wide 
flexibility for customizing rape backup solutions because 
it supports a wide range of network OS (NOS) platforms 
and third-parry backup applications. 

PRICE TECHNOLOGY IMPLEMENTATION PERFORMANCE FEATURES USABI LITY OVERALL RATING 

Overland Data DLT Library Xpress/ $15,495 **** ***** '***** **'**"* ********* LXB 2210 Base Module ...s, 
cii ADIC Scalar 458 2000XT $50,995 **** **** ***** **** .. ***­ ~-Ii 
~ Quantum DLT 2500XT $ 4995 *k*'/<, **** ***** *** • ****.., 
(!) .. "'' I, 
0 ***** Outstanding **** Very Good *** Good ** Fair *Poor 1-:-.......... ,·-~- l\

0 -- -.· -" I 
a. -· 
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Scanning Reduces Tape­
Access Time 

Several of the tape libraries (e.g., ADIC 
Scalar458, Exabyte 210 and 218, Over­

land Data DLT, and Qualstar TLS-4220) 

we rev iewed have standard o r optional 
bar-code scanners that make it easier to 
keep tabs on your tape cartridges. These 
scann ers read labels that you stick onto 
th e data cartridges, and the tape's con­
tent is recorded in your software-l ibrary 
application's inventory. When it comes 
time to grab a cartridge to restore data, 

the tape auto-loader can recognize it in 
seconds, which is much better than hav­
ing to read all the labels ro find the right 
cartridge. 

LED Status: Too Small 

We might be nitpicking here, but the 
ADIC VLS 4mm's tiny strip o f an 

LED is so small that you can' t read all the 
status in fo rm ation without scro lling 
across the display. The tape library needs 
either a bigger LED or small er print. Just Drop It in the Mail Slot 

Yo u don' t have to open up the ADIC 
Scalar 458 2000XT and th e Q ualstar 

TLS-4220 to insert a tape; yo u just fee d 
it into the face o f one of th ese big tape 
librar ies. You can pu t ca rt ri dges in any 
of th e Scalar 458's 10 open slots below 
the front control panel and then program 
what internal slot they are to be sent to . 
The TLS-4220 has one available tape slot 
at the top of the unit. 

Data Backup ovei the Phone 


You've ordered Chinese takeout and pizza over the phone, so 
why not call to order data backup? This spring, Canadian-based 

Telebackup Systems, Inc., released a software package that backs 
up hard drives over standard telephone lines. TSI is currently licens­
ing the technology to Internet service providers (ISPs) and tele­
phone utilities, which will offer the backup service to any modem­
attached user. 

TS l's CEO Byron Osing says that value-added serv ice providers 
wil I most I ikely charge a monthly fee of between $15 and $20 
for daily backups of a PC. So far, TSI has reached an agreement 
with Toronto-based Hookup Communications, a large ISP, to uti­
lize the technology. Osing says that many U.S. health-care pro­
vid ers have expressed interest in the off-site storage solution . 
Telebackup can perform daily backups on as many as 2500 stan­
dard PCs per day. 

Of course, using a telephone line to make daily backups of 
a hard drive makes most people think twice. It can take up to 10 
hours to initially back up a 1-GB hard drive over the telephone 
lines, but Osing says that Telebackup can detect the files used 
during the day and back them up in approximately 5 to 10 min­
utes. It does this using a cyclic redundancy check (CRC). which 
is a method for verifying data transmission by comparing num­
bers at the sending and receiving ends.You can restore single files 
from the off-site provider or get acomplete off-site CD-ROM copy 

of you r hard drive in case of hardware theft or a disk calami ty. 
The Telebackup service is limited to DOS and Windows 3.x, 95, 

and NT on the client side, but Osing says that the company will 
soon extend it to OS/2 and other platforms. Targeted at sma ll busi­
nessesand home users, Telebackup poses no threat to on-l ine tape­
library storage.TSI , however, plans to spin off a LAN-backup prod­
uct later this year. -John McDonough 
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Looking For AData Compression Utility for Windows? 

There Is Only One Choice. 

PKZIP®Jor Windows 


~~ UfJ>. ™ 

The growth of the Internet and the increased use of World Wide Web 
browsers is creating a greater need to compress data fil es. Sav ing disk space 
and saving on- line phone charges are big benefits of compressing data files 
with PKZIP ®for Windows . PKZIP fo r Windows compresses fi les an average 
of 50-70% with many large text and database files compressing well over 
90%. PKZIP's simple point-and-c lick interface lets you easily compress one 
file or all files on an entire hard drive, and store them in the .ZIP fi le. 
PKWARE® provides the best and fastest data compression technology on the 
market, try it and see ! 

PKZIP for Windows all ows you to eas ily open fi les created with PKZIP fo r 
DOS Version 2.04g. PKZIP is also compatible with Window 3. 1 or higher 
and Windows 95 . 

Use PKZIP compression whenever you are: 

At Home 
The Internet contains many .ZIP files you can access through a World Wide 
Web browser. PKZIP also lets you archive files such as the digitized family 
photo album or annual budget in .ZIP fi les, saving you space on your hard 
drive. 

On the Road 
Use .ZIP fi les when sending email, storing presentations, or transferring fi les 
between your office PC and your laptop. 

At the Office 
Network and system administrators save space on their servers and reduce 
traffic over the intranet or corporate network usi ng .ZIP files. 

Data compression is as important now as it was when hard drives were small 
and modems were slow. New software applications and the fi les they create 
continue to grow in size. Intranet and Internet traffic are growing at a 
phenomenal rate. These growing trends make zipping and unzipping data 
files an important uti lity for everyone who uses a personal computer. 

PKZIP for Windows $49, PKZ IP for DOS $47 plus shipping and handling. 

Call (414) 354-8699 

1992 Dvorak/Zoom Award 
1992 Premiere Computing Magazine Award 

fP,KWjgf~ 
1992-1995 PC Computing World Class Award 
1993 Shareware Industry Award 

The Data Compression Experts® 
9025 N. Deetwood Drive I Brown Deer. WI 53223 USA 

FAX: 4 l 4·354-8559 BBS: 414-354-8670 

Other PKWfiitE Products 
Put Your Executables on aDiet 

PKLITE TM increases your 
va luab le di sk space by 
compressing DOS and 
Windows 16-bit executable 
(.COM, .EXE and .DLL) 
files by an average of 45%. 
The operation of PKLITE is 
transparent . all you will 
notice is more available disk 
space! Price $46 

Software developers, save di sk space and media cos ts 
with smaller executables. You can di stribute your 
software in a compressed form with PKLITE 
Professionai!M PKLITE Professional gives you an extra 
option to compress fil es so that they cannot be expanded 
by PKL!TE. This discourages reverse engineering or your 
programs. Price $ 146 

Put Campressltn Intl YOUR Appllcauan 
The PKWARE Data Compression Library® products 

allow you to incorporate data compression technology 

into your software applications . The application 

program controls all the input and output of data, 

allowing data to be compressed to or ex tracted from any 

device or area of memory. 


The all -purpose Data 
Compression Algorithm 
compresses ASCII or 
binary data quickly. 
The routines can be 
used with most 
compatible language 
compilers. Separate 
DOS, DOS32, 
Windows, OS/2, Win32 
and UNIX versions are 
available! Call for 
pricing. 

= II BY-896 

Email: lnfo@pkwore.c om WWW: http://www.pkwa1e.com Copyright 1996 PK WARE, Inc. All Righi.~ Reserved . All tr;1dc n1:1rks or rcgi!<o tcrcd trndcmark s arc property of their respective owners. 

C ircle 1 28 on Inquiry Card. 

http:http://www.pkwa1e.com
mailto:lnfo@pkwore.c


The mallings DI agreat BLI 

High Speed 


Takes just a few minutes to 

make and even less time to eat. 


Huge Capacity 
Load up with as much ---~ 

bacon, lettuce, tomato and 
mayo as you can handle. 

Fast and Easy 

Anyone can make one, 


no gourmet chef required. 


Extremely Reliable 
Always tastes the same, 

no matter how many 
times you eat one. 

Very Compatible 
--~ Goes great with cole slaw, 

potato chips, pretzels, soda, 
milk, orange juice, beer, etc. 

The ma111ngs DI agreat DLI 

Extremely Reliable 
MTBF rating of 100,000 
hours at 100% duty cycle. 

Very Compatible 

Works with DEC, Sun, SGI, 


HP, IBM RS/6000, -----!...~~~" 
AS/400, PCs and compatibles 

and more. 

Huge Capacity 

Store up to 4.2 TB 


on 60 data cartridges. 


Fast and Easy 
Back up 1.1 TB unattended 

----in less than 8 hours using library 
management software for UNIX, 

VMS, Novell and more. 

High Speed 

Back up over 20 MB 


per second. 


store uo to 4.2 TB at ouer 20 me oer second. 


Ii
Hungry for high performance tape 
backup? TTi's QSeries Digital Linear 
Tape (DLT) libraries are a very tasty 
solution. The QSeries comes packaged 
in two configurations, including 2 or 4 

drives, providing random access of up to 60 data 
cartridges. That's a whopping 4.2 TB with data transfer 
speeds exceeding 20 MB per second! In addition, with 
the QSeries you can choose from 3 tape drive types: 
DLT 2000XT, DLT4.000 or D.LT 7000. 

The Q Series is compatible with a wide variety of 
library management software packages for UNIX, 
VMS, Novell and more. It's perfect for Hierarchical 
Storage Management (HSM) applications and 
standard network backup. And of course, the QSeries 

is backed by a full 2 year warranty. 
The Qmodels come in desktop and desk-side 

versions, featuring an intelligent LCD operator panel 
which displays library activity and drive status. The 
Q Series is plug and play compatible with DEC, Sun, 
HP, SGI, IBM AS/400, IBM RS/6000, PCs and com­
patibles and more. Are you ready to get a taste of the 
fastest high-capacity backup solution? Call TTi today. 

l e TRANSITIONALI I TECHNOLOGY, INC. 

(714)693-1133 
FAX: (714) 693-0225 nt.t 

E-mail: info@ttech.com ~ 
http:/ / www.ttech.com CORTI.HD 

© 1996 Transitional Technology, Inc., 5401 E. La Palma Ave., Anaheim, CA 92807; In the U.K call (44) (01295) 269000. All other trademarks and copyrights acknowledged. 
Circle 166 on Inquiry Card (RESELLERS: 167). 

http:CORTI.HD
http:www.ttech.com
mailto:info@ttech.com
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the hierarchy (i.e. , 
from on-line to near­

line to off-line) , the 
access speed and cost per 

megabyte decrease and the 
storage capacity increases. 

The World of Hierarchical Storage Management 


• ••• e evaluated the perfo rmance 
of these 12 tape librari es by 
timing their network backup 
and restore speeds. Our test­

ers also exa mined the tape auto-loaders 
to see which ones were the easiest to set 
up and then picked the units' most im­
po rtant features. We tested and sco red 
eac h element sepa rate ly and computed 
an overa ll score in each media-techn ol­
ogy area (i. e., DLT, 4 mm, and 8 mm) by 
assigning a we ight to each element: tech­
no logy (1 0 percent), implementation (40 
percent, which is furth er divid ed into 45 
percent for features, 45 percent fo r usa­
bility, and 10 percent for value), and per­
fo rmance (50 percent). 

We ran o ur PC-based performa nce 
benchmarks on a 120-M Hz Pentium sys­
te m fro m S.A.G . Electron ics running 
Windows NT. We created a directo ry 
tree with 920 MB of data o n the com­
puter's hard drive; the files in the direc­
tory tree var ied in size and had differ­

ent leve ls of co mpress ion . We tested 
the perfo rmance of the tape libra ries by 
backing up and restoring the directory 
using C heyenne Softwa re's ARCserve 
2.01 for Windows NT. We also ran anoth­
er restore test by backing up a single 115­
MB directory fro m within the tree. 

Usability scores are based on such as­
pects as the clarity and organizati on of 
the user's manuals. Our testers check to 
see whether the documentation clea rly 
de fin es status-indicato r functi o ns, and 
we also examine the illustrations to see 
if th ey are easy to un derstand . In addi­
tion , we make sure the LED indicato rs 
let you know if comp ress io n is on or if 
the tape is dirty. Our hands-o n app roach 
to testing includes eva luating how easy 
it is to insta ll th e tapes and th e maga ­
zine clips and how accessible the jumper 
switches are to get to. 

For fea tures, we weight and score the 
important characteri stics that we be­
li eve a tape library sho uld have. As with 

most products that we test, the length and 
coverage of a warranty are always a pri­
mary concern. It's also important to pick 
a tape auto-loader that supports as many 
network OSes (NOSes) and th ird-party 
backup software applications as possible. 
Finally, we consider the cost and size of 
the units for the budget-minded and for 
those who are concerned with conserv­
ing office space. 

Evaluations in this report represent 
the judgment ofBYTE editors, based 
on tests conducted by NSTL, Inc., as 
documented in a recent issue of its 
monthly PC Digest. To purchase a 
copy ofthe fu ll report, contact NSTL 
at 625 Ridge Pike, Conshohocken, PA 
19428; (610) 941-9600; fax (610) 
941 -9950; on the Internet, editors@: 
nstl.com. Fora subscription, call (800) 
257-9402 . BYTE magazine and NSTL 
are both operating units ofThe Mc­
Graw-Hill Companies, Inc. 

Data that's archived to off-line storage devices may ra rely be 
needed, but network administrators sti ll must identify, move, 

and maintain it. To do this effectively, they need a special method 
for manag ing off-l inestorage. 

Hierarchical storage management (HSM) automatica lly and 
transparently migrates data from a file server's hard drive to less­
expensive near-li ne or off-line storage (see the figure "Stora ge 
Hierarchy") . When fi les are migrated, stub files are left in primary 
storage as placeholders; thus, all files remain visib le in the network 
file system, and you can sti ll view and access them. 

Five industry-acce pted guidelines, or levels, help define HSM : 
automatic migration offiles with transparent retrieval; rea l- time, 
dynamic load balancing of free disk space based on predefined 
thresholds; management of layers ofstorage hierarchy with dynam­
ic balancing; migration of files based on data type throug h the use 
of policies; and object management support. 

Several companies-including Cheyenne Software ((51 6) 465­
4000). IBM ((800) 426-2255). Platinum Technology ((708) 620­
5000). Seagate Software (formerly Arcada and Palindrome; (407) 
333-7500). and Wang Software ((303) 444-4018)-support most, 
if not all five, leve ls. IBM's AdStar Di stributed Storage Manager 
(ADSM) is one of the few storage so lutions that supports a wide 
va riety of platforms and all f ive HSM levels. Recently IBM an­
nounced support for Windows NT on the server side and an option ­

al automated disaster-recovery plan. (For more on HSM-related 
software, see "Network Storage Economizers," March 1995 BYTE.) 

With an HSM solution, you can potentially decrease physical 
storage expenses, reduce storage management costs, quicken data 
access, increase end-user productivity, optimize use of sto rage 
devices, and speed data backup. Insta llation and setup may be mon­
umenta l, but the benefits make it well worth it. -Susan Colwell 

Storage Hierarchy 

As HSM 
products 


migrate less­

active files down 
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TAPE LIBRARIES FEATURES 
VENDOR ADIC ADIC Aiwa America, Inc. Exabyte Corp. Exabyte Corp. II 

Scalar 458 2000XT VLS (Virtual Library AL·D220 Autoloader 2108mm Tape 2184mmTape 
System)4mm Library Library 

Base price (MSRP) $39,995 $9295 $5995 (single-drive) $6000 $5500 
Price as tested $50,995 $9295 $7995 (dual-drive) $13,325 $11,500 
Overall rating **** **** * * * **** **** 
PHYSICAL SPECIFICATIONS 
Drive manufacturer Quantum Hewlett-Packard, Sony Exabyte Hewlett-Packard 

Sony, Seagate, 
Wang-DAT 

Number of tape drives (std./max./as tested) 2/4/4 2/2/2 1/2/2 1/2/2 1/2/2 
Number of tape banks (std./max./as tested) 48/58/48 15/15/15 17/17/17 1/1/1 1/ 1/1 
Bar code scanner Yes N/A N/A Optional Optional 
Dimensions in inches (W x D x H) 19.5 x 23.5 x 40.3 17.4 x 16.25 x 8 8.125 x 12.25 x 16 9.5 x 21.4 x 22 9.5 x 21.4 x 22 
Weight (lbs.) 171 32 26 78.5 78.5 

PERFORMANCE 
Recording method DLT PRM L Helical-scan Helical-scan Helical-scan 

Average access time (seconds) 60 <40sec. for 35 sec. for 90 40 
1 20-inch tape 120-mmtape 

Sustained compressed transfer rate (KBps) 2500 732 1024 1000 2048 

Tape length (meters) 1800 60, 90, 120 60, 90, 120 160 120 

Buffer size (MB) 2 1 1 1 1 

Drum-rotation speed (rpm) N/A 2000 to5000 4000 1831 2000 

RELIABILITY 
MEBF (exchanges)/ duty cycle (percent) 100,000/100 80,000/20 160,000/10 160,000/10 200,000/10 

Nonrecoverable read-error rate 1 x 1017 1 x 1015 <1 x 10 15 <1 x 1017 <1 x 1015 

DATA RECORDING 
Maximum number of cartridges 58 15 17 11 19 

Max. cart ridge capacity/overall capacity 70/3.96 TB 8/120 8/ 136 14/154 8/ 152 

with compression (GB) 
Max. cartridge capacity/overall capacity 35/1.98TB 4/60 4/ 68 7177 4176 

without compression (GB) 
Cost per GB $30.35 $154.92 $117.57 $173.05 $151.32 

Number of read/write heads 1 2 4 4 4 

Tracks per inch 256 per half-inch tape 2790 per 4-mm tape 2791 per 4-mm tape 1638 per 8-mm tape NIA 

ADDITIONAL CHARACTERISTICS 
SCSI adapter included v v v v 
Number of SCSI ports 1 2 

Serial interface v 
Number of SCSI addresses 5 2 for 1 drive/ 3 Upto2 Upto2 

necessary to use unit 3 for 2 drives 

Password-protected Mailbox on ly Software-dependent v v 
OSESSUPPORTED 
Windows/DOS v v v v 
OS/2-Warp Certification v v v 

in progress 

Windows NT v v v v 
W indowsg5 v v v v 
SCO Unix/SCO Xenix v v v v 
AppleA/UX Certification v v 

in progress 

Other System 7, 411 Unix N/A N/A N/A N/A 
Platform 1, AS-400 

SOFTWARE SUPPORTED 
Cheyenne ARCServe v v v v v 
Palindrome Network Archivist v v v v 
Arcada Software Backup Exec v v v v v 
Rexon ProServe CX/Sytos Plus 
System Independent Data Format (S IDF) v v v 
Novell Storage Management v v v v 

Services (SMS) 

NETWORK SUPPORT, SERVER ATTACHED1 

vNovell NetWare 4.x v v v 
Novell NetWare 3.x v v v v 
Microsoft Windows NT Server v v v v 
Banyan Vines v v v v 

v v vIBM LAN Server v 
WARRANTY 

21P,L,R 2/P,L, R Warranty length (years)/ coverage 2/P, L, R 2/P, L, R 2/P, L, R 

FCC classification B B A B A 

Phone (206) 881-8004 (206) 881-8004 (20 1) 512-3606 (303) 442-4333 (303) 442-4333 

Toll-free phone (800) 336-1233 (800) 336-1 233 (800) 321-2492 (800) 392-2983 (800) 392-2983 

On-line address http: //www.adic.com http: //www.adic.com NIA http: //www.exabyte.com http: //www.exabyte.com 

Inquiry number 1063 1064 1065 1066 1067 

Warranty: P =parts; L =labor; *****Outstanding ****Very Good ***Good• =BYTEBest v =yes; 
NIA= not applicable. F =freight to repair center; R = retu rn to customer. **Fair *Poor 

1 10 BYTE AUGUST 1996 

http:www.exabyte.com
http:www.exabyte.com
http:www.adic.com
http:www.adic.com


Hewlett-Packard Co. 
SureStore 12000e 

Micro Design 
International 
SCSI Express 2000DC 

Overland Data, Inc. • 
DLT Library Xpress/ 
LXB 221 OBase Module 

Qualstar Corp. 
TLS·4220 

Quantum Corp. 
DLT2500XT 

Seagate 
Technology 
4586NP 

Storage Solutions, 
Inc. 
DATa·ray32 

$35 10 
$3510 

**** 

$3595 
$3595 

**** 

$ 10,995 
$15,495 

***** 

NIA 
$ 12,500 

**** 

$4995 
$4995 

**** 

$2471 
$2471 

*** 

$6995 
$9995 

*** 
Hewlett-Packard Hewlett-Packard Quantum Exabyte Quantum SeagatelM KE Hewlett-Packard, 

Wang-DAT 

11111 
61616 
N/A 
6.5 x 1 0.63 x 5.28 
11 

1/1/1 
1/1/1 
NIA 
198 x 356 x 139mm 
13 

211612 
11811 
Optional 
19 x 23 x 8 
70 

2/2/2 
21212 
Optional 
13 x 21.3 x 31 .8 
70 

1/1/1 
51515 
NIA 
1 6.3 x 1 0.5 x 11.8 
35 

111/1 
1/111 
N/A 
5.7 x B x 3.2 
9 

3/5/5 
11111 
NIA 
6.625 x 10%x 17 
20 

DDS-1 & DDS-2 
(tape-dependent) 
30190-meter; 
401 120-meter 
1020 
60, 90, 120 
1 
5737 

DDS-DC and DCLZ 

30to40 

1536 
60, 90, 120 
1 
5737 

DLT 

45 

2500 to3000 
540 
2 
N/A 

Helical scan 

90 

1000 
160 
1 
1831 

Serial serpentine 

68 

2500 
1828 
2 
N/A 

Helical scan 

30 to 40 (90· to 
1 20-meter tape) 
800 
90,120 
1 
4000 

Helical scan 

45 

17,408 
90,120 
1 
5737 

35,000130 40,000/30 280,0001100 500,0001100 500,0001100 100,000120 200,000/12 
<1 x 1015 <1 x 1015 <1 x 1017 <1 x 1017 1 x 1017 <1x1015 <1 x 1015 

6 6 10 202 5 12 5 
8/48 8/48 301300 141280 301150 321384 8140 

4124 2.6/16 151150 71154 15/75 161192 4120 

$ 146.25 $224.69 $103.30 $81 .17 $66.60 $12.87 $499.75 
2 1 2 4 12 4 20 
2800 per 4-mm tape 2790 per 4-mm tape 128 tracks per 1638 per 8-mm tape 256 per 2804per NIA 

half-inch tape half-inch tape 4-mm tape 

Optional V' V' Optional 
2 2 3 V' 2 2 

V' V' 
2 to 3 per base module Number of drives 1 2 3to5 

installed plus 1 
V' V' V' V' Software-dependent 

V' V' V' V' V' V' V' 
V' V' V' V' V' V' 

V' V' V' V' V' V' V' 
V' V' V' V' V' V' 
V' V' V' V' V' V' 
V' V' V' V' V' 

NIA NIA Su n Solaris, H P-UX, All Unix, NIA NIA NIA 
AIX,IR IX VMS 

V' V' V' V' V' V' V' 
V' V' V' V' V' V' V' 
V' V' V' V' V' V' V' 
V' V' V' V' V' V' 
V' V' V' NIA V' V' 
V' V' V' NIA V' V' 

V' V' V' V' V' V' V' 
V' V' V' V' V' V' V' 
V' V' V' V' V' V' 
V' V' V' V' V' 
V' V' V' V' IBMADSM V' 

11P, L, F, R 
B 

11P, L, R 
B 

2 (on·site)IP, L, F, R 
A 

21P, L, R 
A 

21P, L, R 
B 

21 P, L, R 
B 

3I P, L, R 
B 

Contact local HP dealer 
(800) 843-4772 
http: //www.hp.com 
1068 

(407) 677-8333 (619) 571-5555 
(800) 228-089 1 (800) 729-8725 
http: Ilwww.microdes.com http: Il www.ovrland.com 
1069 1070 

(818) 592-0061 
(800) 468-0680 
http://www.qualstar.com 
1071 

NIA 
(800) 624-5545 
http://www.qntm.com 
1072 

(714) 641- 1230 (203) 325-0035 
(800) 626-6637 (800) 745-5508 
http://www.seagate.com http://www.ssi-usa.com 
1073 1074 

1
Subsystem can directly attach to network server by using NLM, VAP, or server process, with 2 

Plus two fixed cartridge locations. 
driver software runn ing under server OS and disk physically connected to server. 
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Microsoft's 
Suite Victory 

ill]
here's no question who sells 
the most office appli cations 
and suites. Microsoft 's O ffice 
95/0ffice Profess iona l wo n 

th at contest long ago, leav ing Lotus's 
SmartSui te 96 and Corel 's new Word­
Perfect Suite/O ffice Pro fessional to fight 
for a distant second place . H owever, is 
Office 95 yo ur best choice? Virtuall y 
eve ry new Wind ows computer to day 
co mes w ith o ne o f these th ree sui tes 
insta lled, so for most people, the choice 
is automatic-they use what they have. 
But inexpensive upgrade pricing makes 
each package affordable to virtually every 
business user. 

To help sort out the contenders, NSTL 
and BYTE examined the latest versions of 
all three suites. NSTL tested the Microsoft 
and Lotus suites, and BYTE put the Core l 
suite through its paces. 

We are deliberately ignoring ent ry­
leve l suites, such as Clar is Works, which 
are aimed primari ly at home and fi rst ­
time use rs. Also, we don' t cove r eve ry 
application in the three sui tes, concen­
trating on word processors, spreadsheets, 
and , to a lesser ex tent, personal in fo r­
mation managers (PIMs). 

Corel's New Contender 
As the newest 32-bit kid on the block, the 
Core l WordPe rfec t Suite has been th e 
o bj ect of cons id era bl e curi osi ty. T he 
applications are very good, integration is 
reasonably good, and users will applaud 
new owner Corel's decision to reinstate 
free telephone support. (Well, the phone 
call to Utah isn ' t free anymore, but the 
ca pabl e he lp is. ) This may no t be th e 

best sui te, but it's technically interesting. 
It also offers the greatest variety of appli­
cations and extras. 

In our tests, it became apparent that 
Corel uses more shared code, more con­
sistently, than either Office or SmartSuite. 
Shared spelling checkers are common­
place; shared thesauri are much less so. 

BE ST 
Microsoft Office Professional 

offers a world-class set of productivity 

applications, nosing out its two 

competitors. Its cross-application 

functions are excellent. 

We tested the basic suite, w hich has 
no database product in it. The upgraded 
vers io n , Co re l O ff ice Profess io nal, 
includes Bo rl and 's Paradox DBMS. It 
should be available by the time you read 
this article. 

The latest WordPerfect is as good as a 
word processor gets. It will do virtually 
everything the other two can and some 
things they cannot. For example, when 
your mouse cursor is on a paragraph or 
a tabl e ce ll , a littl e box icon (called a 
H otSpot) appears on the edge of the area. 
C li ck ing on it se lects th at obj ect and 
brings up a menu of possible actions. Th is 
proves considerably faster and less dis­
tracting than going to the menu or tool­
bar. Also, WordPerfect's Reveal Codes 
mode has no pee r for so rting out for ­
matting problems. 

Software 

Office 9 5 loses some battles 
but wins the war against 
Corel WordPerfect Suite 
and Lotus SmartSuite 96. 

By David Seachrist 

and Russell Kay 

WordPerfect Suite is a highly Internet/ 
intranet-aware package . It can publish 
di rectly to Hypertext Markup Language 
(HTML) a nd Sta nd ard Ge nera li ze d 
Markup Language (SGM L) , and it can 
read and view those fo rmats directly. It 
comes with N etscape 2.01 and AT&T's 
WorldNet service. While they install sep­
arately, they are immediately accessible 
from within WordPerfect, Quattro Pro, 
and Presentations. 

Instead of a separate tool bar, the appli­
cation manager integrates into the Win­
dows 95 taskbar. Overall, we fo und the 
suite consistent and easy to use, but it 's 
ev ident that th e major appl icat ions all 
originated as separate products. Unlike 
Microsoft 's suite, where Word and Excel 
are comparable in terms ofdevelopment, 
WordPerfect is clearly more mature and 
polished than the other components in 
its suite. For example, with WordPerfect, 
it 's possible to ro tate text inside a box, 
something you can' t do in Word. H ow­
ever, Quattro Pro can' t rotate a column 
heade r w ithin a ce ll, whil e Exce l can . 
While Quattro Pro has been enhanced, 
it's not quite up to its competi tors. 

File management is consistent from 
application to application, but it's less 
convenient than in PerfectOffice 6.1. It 
requires considerably more mouse action 
than we prefer. Wo rdPerfect now sup­
ports e-mail routing and revision options 
suitable for gro up proj ec ts. It wo rks 
well enough, but Word and WordPro 
are better. 

Wo rdPerfect Suite's schizophrenia 
about P!Ms isn't so sweet, however. Star­
fish Software's handy Sidekick 95 is the 
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Excel continues to set the standard against which all other 
Word has been a leader in spreadsheets are compared forfeatures, functionality, and 
WYSIWYG displays. , ease of use. .... .,,. 

Dear Paul~ 

I am happy to inform you that your request for samples 1 11rr.~---------------i: 
are sending you a package tomorrow. Thank you for filling " 
week and returning it promptly. 

I think you will be pleased to see the steps we have mad 

and service over the past year. Specifically some areas of imp~ 


_Ji 

[m! Mlcrosoft Puv.•e1Pomt Budqct Presentation 4 9G for Board 

PowerPoint, the basis for many Schedule+ hand les I The Office Shortcut Bar is highly configurable on any edge of the screen or as\ 

on-screen slide presentations, has a personal calendars and a floating palette. You can switch between several toolbars, customize any of 

slide-sorter mode that shows multiple group scheduling. them, and set the Shortcut Barto auto-hide, which is useful for smaller screens. 

pages in the same window. 

A strong set of applications helps Office continue to dominate its category. 

basic stand-alo ne PIM. Un fo rtun ate ly, 
Co rel made no attempt to tie it in to the 
suite, which has its own address-book 
modul e. To complicate things further, 
Corel Office Professional will include yet 
another PIM, Novell 's InfoCe ntral, fo r a 
total of three . 

Of cou rse, not everything was "per­
fect. " When we repeated setup to insta ll 
an application that was omitted the first 
time, th e setup p rogram did n' t re mem­
ber which components and optio ns we 
had se lected previously. T hus, we had to 
think our way carefully through the entire 
process to avoid uninstalling something 
we wanted to keep. W hen we reran set­
up an o ther t ime to check d isk -space 
requi re ments, the program kept telling 

us to close down a runn111g app licarion­
an unnamed Pe rfecrScript macro. How­
ever, every rime we closed it dow n, the 
se tu p p rogram started it up aga in and 
th en complai ned. Fi nall y, while writing 
this review with Word Perfect, we created 
a table of features and went to save it as a 
Quattro Pro sp readsheet. Guess what: 
O ur o nl y o ptions were previous ver ­
sions o f Quattro. 

Co re l's suite inc lud es so me use ful 
ex tras . Ir comes wi th Starfish's Das h­
boa rd 3.0 and Nove ll 's Envoy electronic­
document system. The QuickTasks icon 
brings up an organized list (which you can 
modi fy and add to) of common tas ks, 
such as writi ng a letter, calc ul a tin g a 
loa n amortiza ti on, o r c reati ng a num­

bered list. Q uick View Plus fro m lnso inte­
grates nicely with Norton Navigator and 
Windows 95 Explorer as well as Word ­
Perfect Suite, considerably expanding the 
number of file types you can view with a 
mouse-click. 

CorelFlow, a full -featured charting 
program, is included o n the CD, though 
its insta ll a ti o n requi res another step . 
Finally, as we've come to expect in any 
Corel package, there are loads of art cl ips 
and 150 True Type fo nts. (See the fea tures 
table on page 115 for a more detailed list 
of components.) 

Lotus's SmartSuite 96 
From a company that's staked its fu ture 
on a groupware product, Notes, you'd 
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expect a desktop app lication suite that 
encourages col laboration, and Lotus's 
suite does deliver exceptional team func­
tionality. Although the product's name is 
SmartSuite 96, the version we tested lacks 
a 32-bit spreadsheet and PIM/group sched­
uler app lications. Long-overdue replace­
ments for Lotus Organizer and Lotus 1-2-3 
are due this summer. 

The coexisting old/new applications in 
SmartSuite 96 illustrate Lotus's progress 
in revamping the user interface. In its 32­
bit applications, you can select formatting 
op ti ons for data, text, and grap hi ca l 
objects via a floating property dialog box, 
the InfoBox. NSTL usability testers li ked 
the In foBox because it lets you preview 
property changes on-screen. Also, NSTL 
fou nd that SmartCenter's simple and intu­

itive file-cabinet metaphor made it easy to 
learn fi le management tasks. 

However, the real benefits of the newer 
Lotus applications, which are sorely missed 
in the older ones, are the new productiv­
ity tools: a common menu structure, a nat­
ural-language-based help system, Internet 
features, and collaborative-computing 
enhancements. 

TeamMail is SmartSuite's ti e-in toe­
mail systems. It allows sending files or por­
tions of files from within WordPro, Free­
lance Graphics, and Approach. The ease 
of use var ies by task. 

Testers found that the TeamReview fea­
tures in Word Pro made it easier to use than 
Word for electronic-document routing. 
Word Pro's versio ning feature, w hich 
allows you to maintain successive versions 

of a document within a single file, makes 
this perhaps the best choice if you need 
audit trails. 

Word Pro and Freelance Graphics allow 
opening and saving HTML files on a Web 
server out of the box. In addition, Word­
Pro can open and save document files to 
an FTP server. SmartSuite 96 comes with 
ScreenCam, which allows you to record 
screen shows ofcomputer operations. This 
is a great tool for support personne l to 
teach users how to perform software tasks 
by example. 

Microsoft Office 
Professional 
The maturity shows in this impressive set 
of applications. Office is now in its fo urth 
generation (it started with version 3.0), and 

OFFICE PRODUCTIVITY SUITES 


BEST OVERALL 

Microsoft Office Professional 
This package does just about everything 
well. It's fast, and its powerful component 
applications are well integrated in a way 
that's transparent to users. 

Microsoft Office Profession al and Bookshelf 

Lotus SmartSuite 96 Edition 

Corel WordPerfect Suite 7 for Windows 95 

Overall perfonnance 

Corel WordPerfect Suite 7 I 

~=e:~~ 11 111 ·I I I I ·11 J 

PRICE TECHNOLOGY IMPLEMENTATION PERFORMANCE USABILITY OVERALL VALUE 

$599 "**V '**tl *-*'** **** ***** 
$399 *** *** tt *** *** 
$395/ **** **** '*** **** **** .... - ..$595 

*Poor*****Outstanding ****Very Good *** Good **Fair 

PERFORMANCE 

All tests were conducted on a Dell Dimension XPS P1 33c with 
16 MB of RAM. The compound document contained tables and 
charts linked to a spreadsheet. The Corel suite took considerably 
longer to update links or access the linked program when it wasn't 
already loaded. The Lotus applications took longer to load 

documents of all types and to access links, at least in part because 
of the 1 6-bit components. Additional tests indicated that extra RAM 

sped up many of these operations. We expect that Corel can and 
will do more performance tuning that will significantly improve 
WordPerfect Suite's performance. 

Load document Access OLE-linked program Print and return control 

- • Program open 
- • Program closed ----~--miii-: . 

- • Mai merge n
- letter -- ­ -_ 

Co1T41ound 
dot:mnenl -------­

JIL [ i. 
Microsoft Lotus Corel M"icrosoft lotus Corel Microsoft Lotus Corel 

Office Professional Smar1Stite 96 WordPerfect Suite 7 Office Professional Smar!Suite 96 WordPerfect Suite 7 Office Professional Smar!Suite 96 WordPerfect Suite 7 
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Microsoft has been diligent about refining 
it and adding impressive functions . The 
individual applications are first-rate and 
wel l integrated with common di a log 
boxes, menus, icons, and toolbars. Perhaps 
nothing better exemplifies Office's suite­
ness than the Binder. 

Although this is perhaps the least­
known feature of Office, it's one of the 
most productivity-oriented, because it lets 
you combine parts of documents from a 
variety of sources and app lications into a 
sing le ob ject, a new data type . OLE 2.0 
automation in a ll three suites le ts you 
incorporate into a single document objects 
that are created with different applications 
and maintain these as live links that reflect 
any upd ating from one application to 
another. The Binder may be Office's best­
kept secret. 

Office is a terrific tool for handling com­
pound documents (see the Tech Focus on 
page 116 for more detai ls). Our testers 
appreciated Office's flexibi lity in manag­
ing and accessing documents o nce they 
learned how to use the Shortcut Bar to cre­
ate new documents by category and the 
Fi le Binder to electronical ly paper-clip 
together re la ted pages from different 
files created by different app lications . 
Testers noted that with the start-a-new­
document button, you don't need to know 
which application you need, on ly the type 
of document. 

All the Office components are 32-bit 
app lications, primari ly ports of the last 16­

bit versions for Windows 3 .1, but with sub­
tle enhancements. For example, as with 
the other suites, checking spe ll ing need no 
longer be a separate editing process. In real 
tim e as you type, Word places wavy red 
lines under words that aren't in its shared 
spell ing dictionary. A right mouse-click on 
a marked word provides a list of suggested 
alternates. 

Microsoft keeps fine-tuning little things. 
If you type a numeral and a period at the 
beginning of a paragraph, Word's Auto­
format guesses that you 're creating a num­
bered list and automatica ll y inserts the 
next number in the sequence w hen you 
start the next paragrap h. 

When you're entering a colum n of val­
ue labels in a spreadsheet, Excel suggests 
new entries based on previous values in the 
column. Type Northern division in a col­
umn, and the next time you type n in that 

FEATURES 


LOTUS 	 MICROSOFT COREL(. SMARTSUITE 96 	 OFFICE WORDPERFECT 
PROFESSIONAL SUITE 

Ve rsion None listed 95.b 7.0.0 

Word processor WordPro96 Word7.0 WordPerfect 7 

Spreadsheet 1 ·2·3 release 5 (16·bit) Excel 7.0 Quattro Pro 7 
Graphics Freelance 96 PowerPoint 7.0 Presentations 7, 

Core1Flow3 

Database Approach 96 Access 7.0 Paradox 7 (COP) 

PI M Organizer 2.1 (16·bit) Schedule+ Sidekick 95, 
lnfoCentral7 (COP) 

Application manager Smart Center Offi ce Shortcut Bar Desktop 
Application Direc· 
tor, 
Dashboard 3.0 

Shortcuts, cross· SmartMasters Binder QuickTasks, 
application integrators QuickConnect 

On·lineservice,Web browser Global Network Navigator MSN, Internet AT&TWorldNet, 
Explorer 2.0 Netscape 

Nayigator 2.01 

Work~roup features TeamReview, Team· Routin~, Word, WP revisions ·­
Consolidate, TeamSecurity and Excel revisions 

Group scheduling Optional add·in Schedule+ Group Wise cl ie nt 
(CO P) 

Macro l an~ua~e LotusScri pt Visual Basic for PerfectScript 
Applications, WordBasic 

Electronic publishing Acrobat reader, HTML HTML Envoy 7, HTML 
SOK included? COP .. 
Current versio for whi ch 
OS platforms (compatibleversion) 

Win 95, Win 3.1 ,OS/2 Win95 ,Win NT 3.5 1, 
(Mac- NoDB) 

Win951
(Win 3.1-V6) 

Hard disk space 
(minimum/maximum installation) 

74/1 50M B 40/126M B 89/360+MB 

RAM (minimum/recom mended) 8/12 MB 8(12for Access)/ 16 MB 8/16M B 

APPLICATION MANAGER ENHANCEMENTS 

Add programs, folders, and 
documents to application manager 

v' v' 

Access Web URL from 
applicationmanager 

v' v' 

Fix application manager to top, 
bottom, or sidesof screen 

T,B v' B 

Hide toolbarwhen not in use v' 

WORD PROCESSOR ENHANCEMENTS 

Formats as you type FC 
Find and replace with properverb form 
Edit and check spelling simul taneously v' 
Document section tab dividers v' 

SPREADSHEET ENHANCEMENTS 

Graph by map v' 
Point·and·click temporary calculations 
Automatic cell completion based 
on previous column values 

Multiple page display in print preview v' 
Automatic list filtering 

Access database fonms and reports v' 

DATABASE ENHANCEMENTS 

Database design assistant v' 
Query assistant 
Report assistant 

v' 
v' 

Data normalizing assistant 

Performance analysis assistant 
Point·and·click break out of 
summary data into detail 

SI 
v' 

v' N/A 
NIA 

co lumn, Excel a utomatica lly suggests N/A=Not included in package tested; Sl=Smart·indexing technology; V6=Version 6.1; COP= in Corel Office Professional; 
Northern division to complete that cel l. If NoDB=No database module; FC=Format Check looks forsome formattingerrors; ii = yes 

you don't want to take that suggestion, it 
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vanishes when you type the next letter. 
As a too l fo r co llabo rati ve projec ts, 

Office is useful , though not up to the Lotus 
standard. Specifically, Word 's options for 
routing a document fo r review aren' t as 
complete or centralized as WordPro's. 

O ff ice Pro fessional comes with Mi­
crosoft Bookshelf on a second CD-ROM. 
Bookshelf contains a full dictionary and 
other refe rence works. The dictionary is 
integrated into Word, so you can look up 
definitions of words by right-mouse-click­
ing on them in Word and choosing the 
Define option. The package also has an 
image-manipulation program that sup­
ports TWAIN-compatible scanners. 

Decisions, Decisions 
Ifwe were creating an ideal suite, with the 
ability to choose any components, it might 

PRODUCT INFORMATION 

Corel WordPerfect Suite 7 Office Professional SmartSuite 96 
$395($449 (CD{CD plus disk) ; $599 ; competitive upgrade, $349 ; $199; upgrade, $149 
upgrade, $129($179 version upgrade, $309 Lotus Development Corp. 
Corel Office Professional 7 Microsoft Corp. Cambridge, MA 
CD only, $695; upgrade, $249 Redmond, WA (800) 343-5414 
Corel Corp. (206) 882-8080 (61 7) 693-0253 
Orem, UT fax: (206) 936-7329 fax : (617) 693-0968 
(801) 765-4010 http:f{www.microsoft.com http:f{www.lotus.com 
fax : (801) 222-4379 Circle 1078 on Inquiry Card. Circle 1079 on Inquiry Card. 
http:ffwww.corel.com 

Circle 1077 on Inquiry Card. 


look like this: WordPerfect, Q ui ck Tasks, 
and Sidekick from Corel; Exce l, Powe r­
Point, Access, WordBasic, and the Office 
Toolbar from Microsoft ; the Team features 
fro m Lo tus; Adobe's Acroba t ; Norto n 
N avigato r's File Manager; and Netscape 
N avigator 2.x . H oweve r, t hat 's no t an 
option in the real world-not yet, anyway. 

OLE 2.0 


Containing t he Compound Document 
In a sense, computer users have always had compound documents incorporating text, graph­

ics, tables, and spreadsheet data. However, we assembled the elements manually, and often, 

for convenience, grouped similar data 

pages or graphics instead of putting Compound Document 
them where they logically belonged 

on the page. Today's powerful inte­

grated suites use OLE 2.0 to allow this 

more appropriate mixing of elements 

that you can print in place on color 

laser printers or publish to Web pages 

orCD-ROMs. 

In Microsoft Office Professiona l, 

a new OLE extension called the Docu­

ment Objects interface (DocObjects) 

allows two applications to be com­

pletely active at the same time. In pre­

vious versions of the product, when 

you used OLE to do an edit in place­

an Excel spreadsheet that's embed­

ded in a Word document, for example-the active object was in complete control ; when you 

switched applications, the menu bar changed. However, with DocObjects, the two applications 

share the same menu bar. 

DocObjects is based on a model in which an inte lligent "frame" serves as a container for 

one or more documents. Word Mail is an example of DocObjects in action. When you create 

a WordMail message, the header "belongs" to Mail while Word handles th e t ext entry and 

editing. Pick the Edit. View, or Format menus, and you're issuing commands to Word. Pick 

File or Compose, and you're instructing Mail. The entire process is seamless to the user. 

Another example is Microsoft Office's Binder, which is essentially a new fil e type : a con­

tainer application, or frame, for a compound document. One of the simple but elegant options 

it allows is the ability to print a compound document, numbered sequentially across all pages, 

regardless of whether Excel, Power Point, or Word created any given page. 

Over time, new container- type applications will appear. Indeed , today's typical Web 

browser is close to being a container application, with graphics, frames, tables, text, and even 

sound and video all working together. 

A document can contain text, links to 
graphics, spreadsheets, and other objects. 
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So if we have to choose one suite, which 
will it be? Right now, fo r wide adoption, 
we'd settle on M icrosoft's Office Profes­
siona l, or Office 95 for users who don' t 
need Access. 

SmartSuite 96's cur rent 16-bit applica­
tio ns d owngrade its usa bility, pe rfo r­
mance, and ve rsatili ty slightl y. Wh en the 
next re lease of SmartSu ite appears, its 32­
bi t applications, multiplatform and work­
group capabil ities, and tighter integration 
w ith Notes will make it a fr ont- runn er 
for many organizations. 

WordPer fect Suite was ve ry cl ose to 
the others, but its spreadsheet didn 't match 
Excel's abiliti es, and we don' t ye t know 
how we ll Core l will integra te Paradox, 
which is still a third-party product. N one­
theless, one of us still prefers WordPerfect 
over Word and fo r personal use opts fo r 
the Corel suite. 

T he bottom line: You ca n' t go too far 
wro ng w ith any o f t hese office suites. 
They' re all exce llent p rod ucts, and they 
kee p getti ng better (i f bigge r) wi th each 
release. Ill 

David Seachrist has tested business software for 
NSTL fo r nearly a decade, primarily in the areas 
of desktop publishing and graphics. You can 
reach him on the Internet at dseachrist 

@prodigy.com or on BIX at editors@bix.com. 

Russell Kay is a technica l editor on BYTE's 

review staff. You can reach him at russellk@bix 

.com. 

Evaluations in this report represent the iudg­
ment ofBYTE editors, based in part on exten­
sive tests conducted by NSTL, Inc., as docu­
mented in a recent issue of its monthly 
Software Digest covering the Microsoft and 
Lotus suites. To buy a copy ofthat report, with 
its own evaluations and data, contact NSTL 
at 625 Ridge Pike, Conshohocken, PA 19428; 
(610) 941-9600; fax (610) 941-9950; on the 
Internet, editors@nstl.com. For a subscrip­
tion, call (800) 25 7-9402. BYIE Magazine and 
NSTL are both operatingunits ofThe McGraw­
Hill Companies. 

mailto:editors@nstl.com
mailto:editors@bix.com
http:prodigy.com
http:http:ffwww.corel.com


JavaScript 
Adventures 

Netscape's interpreted 

scripting language remains a 

frustrating work in progress. 

By Rex Baldazo 

Udell has come up with is the notion of 
a tabbed menu line (for an example, see 
our editorial calendar at http ://www. byte 
.com/admin/ed it96 .htm). So, I began 
my grand JavaScript adventure by emu­
lating that look in a month-picker (see the 
screen below). M y plan was to eventual­
ly move the picker to a separa te frame 
so that when you clicked on a month, it 
would update the other frame with the 
selected issue. But fi rst I wanted to work 
in a single window. 

T he Hyp ertex t M a rkup Language 

location: hUp://127.0.0.1 / js_menu.htm?G ---­

(HTML) page for th e mon th -pi cker is 
http ://www.byte.com/js_menu .htm. But 
you can't run the script fro m our server­
you' ll need to copy it elsewhere to play 
with it. M ore on that later. 

Every time you load th is page, the ini­
tial if statement checks to see if Navi­
gator has passed along parameters in the 
search uniform resource locator (URL) . 
The browser creates the search object if 
the URL is a query, such as lmp ://www 
.byte. com/js_menu.htm ?6. But the page 
itself creates these URLs in the first place. 

continued 
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Emulate the tabbed menu line (above) in JavaScript (below), 

and you'll uncover technical flaws. 

The PrintMonthArray Function 
fun ct ion PrintMon t hA rra y ( ) 

doc = sel f. document; 
doc .writ e("<PRE > "); 
var path = location . pathname.substring 

(l, location . pathname. length ) ; 
for (var i=l; i<=l2; i++ ) { 

if (Cur rentMonth == i) ( 
doc .wr ite(MonthAr.ray[iJ.text+ " " );} 

els e ( 
doc .wr ite(" <a href= \ "" +path+ "?" + i + " \ " )> " + 

Mo nthArray[iJ.text +"<la>"+'"");} 
} 

doc .writel n(" </ PRE >"l; 
} 

Editor's note: Jon Udell is working 
on a special assignment this month 
(see "Your Business Needs the Web" 
on page 68). H e will resume writing 
this column next month. 

t the BYTE Site, navigati on is 
always on our minds. As our 
article archive gets larger, be­
ing able to help people browse 

or do research becomes more important. 
On the other hand, we have to make sure 
that any nav igation tools we add won't 
undo the entire site. 

I was thinking about these issues re­
ce ntl y, and an ep iphany hit : Wh y no t 
build a sma ll navigati on window using 
Netscape's JavaScript? 

The reasons to explore JavaScript were 
obvio us. Besides the potential of pro­
duci ng a navigation tool, I might uncov­
er traps and pitfa lls that I could apply to 
other JavaScript development pro jects. 
But I fo und no sho rtage of pitfa ll s: As 
I learned how to program in JavaScript, 
I also d iscovered its li mitations and the 
disappointi ng state of Netscape's docu­
mentation for the language. 

Not Another Java 
While Java and JavaScript are related, it 's 
a distant re lationship . Java is a compiled 
and strongly typed general-purpose lan­
guage, while JavaScript is an interpre ted 
and specific-purpose scripting language . 
JavaScript's designers aimed its fea tures 
directly at manipulating Web pages and 
at interacting with the user. 

By the ti me you read thi s, Netscape 
N avigator 3.0 will be avail able. But I'm 
experimenting in 2.0, and, for the most 
part, these scripts should work in 3.0. 

One of the nicer navigating ideas Jon 
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Web Project JavaScript Adventures 

I=iIJ I • Search: 

Browse: j1994 lt!J l.__Je_n_ue_ry_ __._ ,....... .....,-.--... .. 

The BYTECompass offers two frames: The single button opens and 

closes the window; the larger frame points to search results. 

T he Pri ntMont hAr ray function (see 
the listing on pagel 17) makes an <h ref> 
tag for each month except the one that's 
currently selected. The <h re f >s are cir­
cular references back to the js_ menu.htm 
page. The search object passes a number 
identifying which month you clicked. 
The browser redraws and reinterprets the 
page when you click on a month, and thus 
updates the currently selected month. 

This discussion has probably raised 
two questions in your mind. First, why 
all this cod ing gymnastics to do what 
seems to be a simple window-redraw pro­
cedure? Second, why won't this action 
work from The BYTE Site? The answers 
to both questions rest square ly on the 
shoulders of Microsoft and Netscape. 

JavaScript's documentation describes 
a doc ument . c l ea r() method that I 
should have been able to use to clear a 
document. Then I would have used two 
other built-in methods, doc um e nt 
. write() and docume nt . wri te l n(l , 
to redraw the document. That would 
have been easier, and more direct, than 
using the search-object contortion. 

Unfortunately, I haven't been ab le to 
get document . c l ea r ( ) to work as ad­
vertised on Navigator 2.0, 2.01, or 2.02 
on either Windows NT or the Mac OS. 
I've also tried with the Atlas preview on 
NT. I haven't had a chance to experiment 
with JavaScript on Microsoft Internet 
Explorer 3.0, but it will be interesting to 
see if Microsoft can get it to work right. 

This page doesn't work on The BYTE 
Site, but it works just fine on most of the 
servers that I've tried-WebStar (both 
the Macintosh and the Windows 95/NT 
versions), Netscape's FastTrack server, 
and even the little Web server that comes 
with Microsoft FrontPage. However, 
when I moved it over to The BYTE Site, 
which is powered by Microsoft's Inter­
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net Information Server, I kept getting er­
rors. Depending on the security config­
uration of llS, I got either a 403 (execute 
permission denied) or a 404 (not found) 
error. It's clear that IIS is trying to actu­
ally execute the HTML page. 

Accord ing to Microsoft, the Internet 
specification on how to deal with queries 
is open to interpretation. Most vendors 
have settled on a common practice, while 
Microsoft took its own approach. That's 
why my script worked on most other 
servers but fai led on Microsoft llS. But 
bowing to the pressures of the market, 
version 2.0 of llS will adhere to industry 

CGI 

Programming 
on the World 
Wide Web 
$29.95 
by Shishir 

Gundavaram 

O'Reilly & 

Associates, Inc. (http://www.ora.com/) 

Good coverage of an arcane but terribly 

useful art. Full of excellent examples. 

Open Transport 1.1 
(free with System 7.5 update 2) 

Apple Computer, Inc. 

http://www.info.apple.com/ 

Finally, a stable and PowerPC-native 

Macintosh Open Transport networking 

component. It has vastly improved the 

performance of our Apple Workgroup 

Server 6150/66, and it works just fine 

with our NT DHCP host. 

practice. The next version of llS will 
ship with NT 4.0, so it may not be avail­
able when this article sees print, although 
you may be able to download a beta ver­
sion from Microsoft's Web site. 

One last point before we leave this 
script. You will notice that I use a little 
Ma keA r ray function to create an array of 
objects. Navigator 3.0 provides a true 
array object, but for backward compati­
bility I'm using the older method. 

Building a Compass 
Having my client-side script fail to exe­
cute on the Microsoft llS server unnerved 
me. But I had gained enough confidence 
in JavaScript to create the BYTECompass. 

For this project, I decided I'd go whole 
hog, complete with frames and floating 
windows. The BYTECompass itself is a 
floating window that allows you to either 
browse articles by issue or run a search of 
BYTE's article arch ive. You can try out the 
BYTECompass by visiting http://www 
.byte.com/byte _js.htm. 

When you point your browser at this 
file, the main window of yo ur browser 
divides into two frames (see the screen 
above). The upper frame, which I call the 
menu frame, has a single button that you 
use to open or close the BYTECompass 
window. The lower frame points initial­
ly at the normal BYTE Site home page . 
As you se lect items in the BYTECom­
pass, this lower frame points to the select­
ed issue or search result. Thus, I call it the 
art frame, short for article frame. 

This littl e navigation a id fulfills my 
main goal because it doesn't require any 
reworking of the existing BYTE Site . It's 
a totally transparent add-on for those 
who have a JavaScript-capable browser. 

The byte_js.htm page has the func­
tions to open and close the BYTECompass 
window. This page a lso has the code 
that draws the button in the menu frame. 
The frameset in byte_js.htm (see the list­
ing "Main Frameset" on page 120) points 
the menu frame to a document called 
blank.htm. That page is essentia lly an 
empty HTML page, except for a single 
JavaScript statement invoking the Ca 11 -
Bac k function in the parent document. 

The Ca 11 Ba c k function cou ld actual­
ly reside in the blank.htm document, 
but it's in the byte_js.htm document for 
historical reasons. I had tried to create a 
function using built-in methods, such 
as doc umen t . c le a r, that would draw on 
the blank document defined by blank 
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WHO DO YOU TRUST WITH THE TRANSMISSION 


in your Teutonic sports coupe? 


An expert mechanic or Ed from the corner Gulf station. 


Your gall bladder? 


A surgeon or some guy fresh from medical school. 


Hmm. Tough choice. 


Now imagine you're a business trying to cope in today's 


"ever-so-wired" world. Sure, you know the problems and 


opportunities. But which IT products offer the best 


solutions is Greek to you. 


Once again, an expert is called for. 


So you get him in your office [he works for you, after 


all) and say, "Hey, this convergence of computing and 


communications thing is driving me nuts. You're the 


technology expert, find me some answers." 


And he comes back a month or so later with all the 


right solutions and products. And you say, "How did 


you do that so fast?" 


And the expert says, "BYTE." 


And you wonder how much he knows about transmissions. 


'V 

Nearly one million computing experts worldwide read BYTE magazine every month. Because only BYTE delivers the 

global coverage and technical insights that illuminate Information Technology from problem through solution. That 

makes us something of an authority on the subject. And you something of a genius when you advertise in BYTE. For 

more information , ca ll John Griffin, VP/ Publisher at 603 .924 .2663. Or contact us at http ://www.byte.com 

THE GLOBAL AUTHORITY FOR COMPUTING TECHNOLOGY. 
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Web Proj ec t JavaScript Adventures 

.htm. But as I mentioned earl ier, doc u ­
me nt . clea r doesn'twork as advertised, 
so I couldn 't get this to work properly. 

The answer was to use the history ob­
ject. Each frame in a window has a his­
tory obj ect, wh ich stores the URls of all 
the pages that have been disp layed in that 
frame. Using the h i story . go meth od , 
you ca n tell a frame which page in its 
history list to display. 

By using a va lue of zero as the argu­
ment to history . go, you te ll the frame 
to reload the current document. In my 
case, re loading blank.htm into the menu 
frame causes the Cal l Back functi on to 
be ca lled again. It can then check to see 
th e s ta tus of th e BYTECompass win­
dow-and from that determine whether 
to print a "Show BYTECompass" or "Hide 
BYTECompass" label on the button. 

When yo u close the BYTECompass 
window, it notifies the parent document, 
which updates the Show/Hide butto n. 
The on Unload event is the trigger that 
tells the BYTECompass window that it's 
been closed. I use the on Un l o ad event to 
run the JmD ead function (see the listing 
"The Self-Destruct Function" below). 

The onUnl oad eve nt is o ne of th e 
built-in eve nts, and of course there' s a 
matching on Load event. It's impo rtant 
to rea lize that on Load and on Unl oad 
are associated only with body and frame­
set tags. In other words, you can't have a 
table object that uses the event. Howev­
er, it's easy enough to have the body ob­
ject use the on Unl oad event to perform 
some task for the table object. 

T he I rnDe ad function has a couple of 
statements to check whether certain ob ­
jects are non-null. There are rwo possibil­
ities : You've either closed the BYTECom­
pass window directly or moved the main 
browser window off the byte _js.htm page. 

If the BYTECompass window has been 
closed directly, it nulls out the hand le to 

Main frameset 
<frameset rows="l0%,*" onUnload="KillCompass();"> 

<fra me s re=" lb lank. htm" name="menu" scro11 i ng=" auto " 
marginwidth=S marginheight=S> 

<fra me src="http : // www.byte.com/ " name="art" 
scro lling="auto " marginwidth=O marginheight=O> 

<I frames et> 

The frameset points to an HTML page with a single JavaScript statementthat 
invokes the callback function in the parent document. 

itse lf(it appearsas ifthe wi ndow . close() 
meth od doesn't do this automatically, 
so I included the code to do it in my fun c­
tio n), and it then uses the history object 
of the menu frame to force a reload . The 
menu frame then updates the menu but­
ton with the correct labe l. 

But if the user has moved off the byte 
_js.htm page, the Ki 11 Compass functi on 
in byte_js.htm forces the BYTECompass 
window to close. As it closes, there's an 
on Unload event that will , as in the pre­
vious case, call the I mDead function. But 
if I rnDead then tries to manipulate objects 
in the parent window, they no longer exist 
and you' ll get error messages. Thus, the 
i f statements are protective-they make 
sure there are objects to manipulate be­
fore trying to manipulate them. 

Tips and Tricks 
There are a coup le of nifty tricks I stum ­
bl ed upo n as I was playing with Java­
Script. First, it can get difficult at times 
to fi gure our which built-in object you 
shou ld be using, especially since there are 
so many aliases for so many objects. So, 
it's useful to dump out the properties of 
an object and see what's going on: 

var info : 
for (var i in obj) 

Ii nfo += i + " = " 
+ obj[i] + " \n ": } : 

The Self-Destruct Function 
function ImDead() ( 
if (rootWin.parent !=null) { 


root Wi n. pa rent . BYTECompass = nul 1; 

if (rootWin . parent . menu !=null) 


{ rootWin . parent . menu . history.go(O) ; 
) ; 

The lmDead function in the BYTECompass uses a couple of statements to 
check for non·null objects. 

I apologi ze about all the se micolons­
some of them are extraneous, but I just 
put them in to be safe. Anyway, this will 
iterate over an object and return a string 
with a ll the properties. I then use a little 
function window to print this as prefor­
matted HTML to a trace window. 

The other trick is hidden frames. Ifyou 
use a frameset such as <frameset rows 
= " 10% , 90%, *">,thethirdandfinal 
frame will not actually be displayed on 
the browser. It is there-if you move your 
mouse over th e bottom of the display 
window, it sho uld turn into a double­
headed arrow. This will let you grab the 
border and lift it so you can actually see 
the third frame. 

So why would you want a hidden 
frame? I've sometimes used this hidden 
frame as a way to attach code, such as 
my trace/debug functions, to a page. Then 
w hen the page finally wo rks, I simply 
alter the fram eset to remove the hidden 
page. You can also use this as a way to pre­
load graphics in the background. 

The more I've used JavaScript, the less 
enamored with it I've become. I spe nt 
several years as an Ada programmer; say 
what you will about the language, but if 
the Language Reference Manual (LRM) 
says thatAda behaves a certain way, then, 
by God, it always behaves that way. 

The same cannot be said of the Java­
Script documentation from Netscape. 
Call me old-fashioned, but I expect a 
vendor's own documentation to at least 
be correct, and ideally complete as well. 
If you can't get a feature like document 
. cl ea r ( ) to work, then remove it from 
the documentation so people won't try 
to use it. liJ 

For the past year, technical editor Rex Bal­

dazo has worked with BYTE's New Media 

group to help develop The BYTE Site. He re­

cently moved to the reviews department. He 

can be reached at rbaldazo@bix.com. 
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MAKE MONEY 
IN NETWORKING, 
TODAY'S 
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NEW COMPUTER 
TECHNOLOGY 
GET IN ON THE GROUND FLOOR 

OF THE NEW REVOLUTION IN 

COMPUTING 

The U.S. Department of Labor projects 
phenomenal growth in the computer 
networking field, as more and more 
employers seek the increased productivity 
and performance made possible by network­
ing technology. 

Data processing, data storage, data 
retrieval, information sharing - the daily 
tasks of business can be accomplished in less 
time and for less money with a Local Area 
Network and access to a Wide Area Network. 

Now you can be the one called in to 
evaluate network needs, purchase and install 

quipment, perform routine 
network maintenance, and 
train staff on the effective 

use of networked systems 
and the Internet. Best of all, 

•	 you ll have first-hand experience 
with Windows NT, today's fastest-growing 
networking software, and Netscape 
Navigator"', the Web browser of choice. 
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part-time in this in-demand field, you'll 
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v' Windows NT 
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specialty. Now )'OU can master networking quickly and easily 
with NRI's hands-on course, the only course of its kind to in­
clude a486DX4/100 MHz system with 16 meg RAM, 14,400 baud 
fax/modem, Windows 95, Windows NT, and much, much more! 

SEND TODAY FOR YOUR FREE CATALOG! 


POSTAGE WILL BE PAID BY ADDRESSEE 

4401 Connecticut Avenue, NW 
Washington, DC 20078-3543 

1•• 1.111 ••• 11 ••• 1••• 11 •• 1••• 11 •• 1.1 •• 1•• 1•• 11.1 •• 1.1 

KNOWLEDGE REINFORCED WITH 
REAL·WORLD APPLICATIONS 
As an NRI student, 

you do everything l ~ a . .jiiiilill:; 

from preliminary .,, ~ .'r :: ~ 

'"'ly'i'toelmnth- ~~-!~ 

hour troubleshoot- ~N ·>• 
:, MW\SNft. 
mg, so you graduate , l'~~~l_. .---·, , ··"' ~ 
with confidence in -·- · · ~ _,..,..,'?" 

~~ ...­
your abilities. 

No other program gives you a full­
featured 486DX4/100 MHz system to trai n 
with and keep. You get to know why a 
computer's power and speed are so 
important in the networking industry. You 
master Windows 95 and Windows NT for an 
instant resume boost. You take advantage of 
the speed of your 14,400 baud fax/modem 
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the Internet. You even get 16 meg 
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Beyond Benchmarketing 

Finding the right benchmark test and interpreting the results 

isn't as straight( orward as it seems. 

By Rich Grace 

[Q]
ee, I get a Norton SI of 200 and 15,000 Dhrystones. 
Why are my Windows screen updates so slow?" 
If you've had this experience, you already know 
that computer benchmarking is an inexact sc ience. 

But that doesn't mean it's worthless. You can potentiall y save 
thousands of dollars and hundreds of hours by basing a critical 
decision on properly inter­
preted benchmark results. 
The trick is telling the differ­
ence berween benchmarking 
and benchmarketing. 

It's not exactly unheard of 
for vendors to provide mis­
leading or exaggerated 
benchmark res ults. Some­
times it's an honest mistake. 
In other cases, vendors delib­
erately modify their products 
to foo l popular benchmark 
tests. That's why the key to 

interpreting benchmarks 
isn ' t just to glance at the 
results. It's not the results that 
really count-it's how the 
tester obtained those results. 

You also have to under­
stand what a particular 
benchmark is actually testing, 
and what things are beyond 
its abi li ty to measure. It's pre­
cisely these tedious but cru­
cia l details that marketing 
managers leave out of their 
cheerful advertisements and 
sales sheets. By themselves, 
raw numbers miss the point 
and provide much less insight 
than many people think. 

But used correctl y, benchmarks can help you make the right 
decisions when buying computer equipment. And they can help 
you fine-tune your system once you have it running. 

At their best, benchmark programs can provide the follow­
ing information: 

• Realistic est imates of raw performance 
• Potential performance when running a mix of real-world 

applications 
•Aspecific subsystem's contribution to overall performance 
• Whether a system will "break" or crash when processing 

heavy workloads 

• The performance of very large systems that wou ld other­
wise be impractical to test o r predict. 

Compiler Tricks 
Benchmarking is an incredibly diverse field. You can download 
some benchmark programs from the Internet for free and run 

th em on your PC in a few 
minutes, while others cost 
tens of thousands of dollars 
and require the efforts of an 
e ntire MIS department to 
run successfu ll y. 

You can ' t always judge a 
benchmark test by the slick­
ness of its packaging. Some 
of the most important ones 
d o n 't come o n a neatly 
shrink-wrapped, ready-to­
run disk. For instance, to 
run the Standard Perfor­
mance Eva luatio n Corpo­
ration (SPEC) benchmarks 
or N ea l Ne lso n's Business 
Benchmark, you must com­
pile a sprawling mass o f 
source code into executable 
programs targeted for your 
computer. To so me extent, 
t herefore, these bench­
marks test the efficiency of 
the comp il er as well as the 
system. 

Bench mark programs 
supplied as source code are 
vulnerab le to ex ploitati o n 
because optimizing compil­
ers that extract every ounce 

of performance from a CPU can show blazing resu lts that are out 
of line with real-world app lications. For example, some vendors 
have accused Intel of exaggerating the performance of its micro­
processors by compiling the SPEC92 programs with heavy opti­
mizations. That's one reason the new SPEC95 rests enforce tighter 
restrictions on compiler optimizations. When you're evaluati ng 
the results of a benchmark that's available in source code, be sure 
to find our if the compiler was typical of those used to build real 
applications on that platform, and ask how the code was optimized. 

The SPEC benchmarks are a classic case of a widely known 
test that had to be scaled up in complexity and size to match the 
growth of today 's systems. With the recent dramatic increases 

AUGUST 1996 BYTE 121 



I Beyond Benchmacket,ng 

in process ing power, som e CPUs could 
execute SPEC92 programs in a matter of 
seco nds, and th e entire program so me­
times fit inside the CPU's primary (level 1) 
instruction cache. Thi s led to disto rted 
resul ts that didn't accurately represent 
real-world so ftware. 

With the new SPEC95, a complete run 
migh t require se vera l d ays in stea d of 
several minutes. CINT95 and CF P95 (th e 
SPEC consortium 's new intege r and float­
ing-point processor tests , respectively) 
run on a much large r memory model than 
previ ous vers ions, req uiring 64 MB of 
RAM for each test. (See " Bringing Bench­
marks Up to SPEC," April BYTE.) 

The base lin e resu lts, ca ll ed 
SPEC int_base95 and SPECfp_base95, are 
aggregate performance statistics wit h 
minim a l co mpil e r o ptimiza ti o ns. The 
more wide ly qu o te d SPEC in t95 and 
SPECfp95 numbers are peak results that 
a ll ow heav ie r optimizati o ns . Altho ugh 
SPECint95 and SPECfp 95 indicate the best 
possible performance you might get from 
a system o r CPU, it's the base line results 
you sho uld pay attenti on to-especia ll y 
if you're running off-the-she lf software 
that you didn ' t compil e yourse lf. lfa ven­
dor won't provide SPECi nt_base95 and 
SPECfp _ base95 results, you should be able 
to find them at SPEC's Web site. 

SPECint95 and SPECfp95 peak num ­
bers shouldn 't be more than about 30 per­
cent above t he base line numbers. If the 
spread is much wider, fi nd out which com­
pil er a nd o ptimization fl ags th e vendor 
used. (SPEC requires vendors to report this 
info rmat io n.) A wide spread between the 
baseline and peak numbers is a strong clue 
that off-the-shelf software probably won't 
deliver peak performance. 

Also, be sure you understa nd what 
these tests are measuring. SPEC numbers 
indica te the raw computati o nal power 
of the processor and its memory subsys­
tem w hen running typical business and 
scientific computing tasks. CINT and CFP 
programs do n't specifica ll y measure such 
t hings as di sk l/0, the speed of vid eo 
redraws, o r the performance ofother sub­
systems. Different caching schemes (e.g., 
set-associat ive versus pipelined bursts) 
and different memory architectures ca n 
have a direct impact on resu lts. 

Bigger Benchmarks 
To measure the performance of larger sys­
tems and servers, Nea l Nelson's Business 
Benchmark and AIM 's Suite VI and Su ite 
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,! Benchmark Boo-Boos 
The history of benchmarking is rife with political and technical squabbles, and sometimes 
outright cheating. Here are a few examples. 

• Fooling WinBench. When the market for Windows video cards took off a few years 
ago, some vendors weren 't happy with their WinBench results . With about 200 video · 

cards on the market, manufacturers wanted their products to stand out. So a few of them 
embedded WinBench acceleration code directly in their ASICs or ROMs. This produced 
blazing benchmark scores, but provided no real benefit to users. Benchmark publisher Ziff­

Davis was forced to change WinBench and go on the alert for similar tricks. 

•Intel's SPEC92 snafu. Last January, Intel announced it had overstated the SPECint92 

ratings for its Pentium and Pentium Pro microprocessors by an average of 10 percent. For 
example, Intel rated the 200-M Hz Pentium Pro at 366 SPECint92 when the correct rating 
was 320.2. What happened? Intel compiled the SPEC92 benchmark programs with a 

beta version of an in-house C compiler. An error caused exaggerated results when running 
the 023.eqntott program. Within weeks, Intel issued correct results and noted that the error 

does not affect SPECfp92 or SPEC95 ratings. 

• BYTEmark gets bitten. Late last year, BYTE discovered that its BYTEmark test some­

times reported inaccurate results. Lead developer Rick Grehan traced the problem to the 
way the C compiler's malloc() function allocated memory for arrays of 8-byte floating-point 
values. In some cases, malloc() returned a memory block that wasn't aligned on 8-byte 

boundaries. This turned out to be a problem when one routine in the benchmark program (a 

lower/upper decomposition algorithm) repeatedly accessed the nonaligned array. Because 
nonaligned memory accesses hit Intel x86 processors particularly hard, this led to lower­

than-normal numbers for the Pentium Pro. BYTE fixed the problem by placing alignment 
wrapper code around malloc( ). 

Vil programs offer two different 
app roaches. Ne lson focuses on govern­
ment and la rge corporate users, and his 
un ique progra ms run on everything from 
Pentium PCs to mainframes. AIM, mea n­
whil e, tries to ensure the accuracy o f its 
benchmark results by exercising an unusu­
a l degree of control over the testing pro­
cedures. 

Nelson's benchmarks don't apply har­
monic or geometric means to generate a 
sin gle summary resu lt. Instead, each of 
th e 30 sub sys tem tes ts yie ld s its o wn 
measurements, expressed as throughput 
und er in creas ing load and degradati o n 
und er in creasin g lo ad . As t he be nch­
mark programs increase the load levels, 
they measure the response of the system 
aga inst a reference computer (con figured 
by Ne lson) o f co mp arab le power.The 
resu lts are quite easy to un derstand (see 
the graphi c on the nex t page) . 

AIM rigorously controls its Suite VI and 
Sui te VII benchmarks. You must purchase 
a job mix on an encrypted tape and load 
it o nto your system. At t hat po int, AIM 
uses a remote access program to take con­
trol of your machine and run the test. In 
this way, AIM moni tors the system co n­
figurati on and the benchmark reporting, 
effectively eliminating any shenanigans. 

T he Su ite VI and Su ite VII tests gene r­
ate reports for each type of job mix. You 
can break down the resu lts into three 
key numbe rs : peak perfo rmance, sus­
ta ined performance, and job timing index. 
(These numbers apply to both worksta­
tions and multiuse r syste ms. ) T he peak 
perfo rmance tes t simply meas ures the 
highest number of jo bs pe r minute the 
computer ca n handl e. The susta ined 
performance number prov id es a more 
rea listic estimate: It shows the highest lev­
el of performance a particu lar syste m can 
atta in before it begins to suffe r perfor­
mance hits (such as an en fo rced pa use 
before the system can service a process). 

AIM 's job timin g ind ex is crucia l 
because it shows potential differences in 
the amount o f time concurrent jobs take 
to complete. AIM likens this statistic to a 
hundred-yard dash. If 10 equally matched 
runners crossed a fini sh line at th e same 
time, their job timing index wou ld be I 00. 

On a computer, this would mean that all 
equally balanced, concurrent tasks would 
take th e same amount of time, w hich is 
desirable. If one task finish es behind the 
others, the index goes down. The closer 
a system's index is to 100, the better. It 
indicates the level of efficiency that users 
can expect to see during everyday use, 
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One Way to Chart Performance Degradation 
Performance degrades when the number of concurrenttasks is large enough to overflow 
the disk cache in the two systems (see load factor 8 for machine 1 and load factor 9 for 
machine 2). The results also show that once the cache level is surpassed, the Solaris machine 
is from 150 to more than 300 percent faster than the NT system. 

Compaq Proliant 

4500 running 

Windows NT 3.51111311 Completion times .• I 

Load Machine 1 Center column is percent difference. Machine 2 
Factor Avg Secs Arrows point to faster machine. Avg Secs 

1 2 <<<<<<<<<< 100 4 
2 3 <<<<<< 66 5 
3 4 <<<<<<< 75 7 
4 5 <<<<<<<<<< 100 10 
5 6 <<<<<<<<<< 100 12 
6 8 <<<<<<<<<< 100 16 
7 9 <<<<<<<<<<<<<<<< 166 24 
8 60 66 >>>>>> 36 
9 158 8 1~ 

10 385 151 >>>>>>>>>>>>>>> 153 
11 531 212 >>>>>>>>>>>>>>>>>>>>> 170 
12 710 281 >>>>>>>>>>>>>>>>>>>>>>>>>>> 186 
13 72 1 246 >>>>>>>>>>>>>>>>>>>>>>>> 208 
14 951 311 >>>>>>>>>>>>>>>>>>>>>>>>>>> 231 
15 1049 311 >>>>>>>>>>>>>>>>>>>>>>>>>>> 255 
16 1183 338 >>>>>>>>>>>>>>>>>>>>>>>>>>> 270 

The Neal Nelson Benchmarks can identify performance 

degradation under increasing multitasking loads. 

particular ly under heavy loads. It's a lso a 
sa feguard ; AIM ca n emp loy the job tim ­
ing index to detect any exaggerated results 
created by compil er optimizatio ns. 

Transaction Benchmarks 
Raw process ing power isn ' t the best mea­
sure of co mputer pe rfo rm a nce for a ll 
app lica ti ons, which is why on-line trans­
action processing (OLTP) benchmarks are 
so im porta nt fo r evaluating cli ent/serve r 
systems. There are two key po ints to keep 
in mind: 

• OLTP systems rank among the most 
expensive computing investments in any 
enterprise, so you have a lo t to ga in fro m 
properly interpreted benchmarks. 

• OLT P sys te ms e nco mpass a lm ost 
every type of computer technology avail­
abl e, from mainframes to PCs to WANs. 
But you ca n' t draw mea ni ngful conclu ­
sio ns about overall perfo rmance merely 
by tes ting th e indi vidual e lements o f an 
OLTP system. 

Th e Tra nsactio n Process ing Perfor­
mance Council (TPC) is th e p ree minent 
power in OLTP benchmarking. Its key pro­
gram, TPC-C, has attracted its share of crit­
icism but nevertheless remains the stan­
dard by which all o ther OLTP benchmarks 

are judged. TPC-C is so complex it takes 
an average of six worker months just to 
prepare it for a run. 

TPC-C yields a critica l sratisric known 
as tpmC (transactions per minute). It bal­
ances the benchmark test's ru n rime against 
the number of transactions the system exe­
cuted duri ng rhe run . If you no tice how 
o ften DBMS deve lopers quote tpmC sta­
tistics in their ads, you ' II get an idea of how 
much it matters to them. 

But look ar the fin e print. T he system 
w ith th e hi ghes t tpm C may a lso have a 
poorer price/performance ra tio than oth­
er systems. If the ratios are fai rly competi­
t iv e (fo r examp le, $280/ tpmC vers us 
$300/tpmC), it doesn 't matter too much. 
But if there's a huge gap in price fo r rough­
ly comparable performance, you' ll want to 
consider whether the difference is worth 
the cost for your application and whether 
it's worth payingalot more money forthat 
extra speed. 

Repeatabl e response t imes a re a key 
requirement for OLTP systems. During a 
TPC-C test, the system must serv ice 90 per­
cent o f all viral transactions in 5 seconds 
o r less. If the system can't del iver that level 
of per fo rm ance, th e w orkload is too 
heavy and the tester must scale it down. 

Be sure to check fo r correct transaction 
structuring, proper scaling of databases, 
and complete documentation of results. 
A full TPC-C report can fill 15 0 pages. 

PC Benchmarks 
Ziff-Davis's WinStone and BAPCo's SYS­
mark all ow people to test their PCs using 
th e programs they're apt to actua ll y use. 
A major di ffe rence between the two is that 
WinStone is free; BAPCo's latest offer ing 
fo r Wind ows NT cost s $495 o n a CD ­
ROM. (A Windows 95 version is in devel­
opment.) SYS markNT is the fi rst true 32­
bit app licat ion benchmark fo r PCs. 

SYS markNT's ap plication mix is t he 
sa m e for sys te ms based o n Inte l x86, 
D ig ita l Alp ha, Mips RxOOO , and 
IBM/ Mo toro la PowerP C processors. 
Administrators may fina lly be able to set­
tle some arguments about whose system 
is th e fas tes t when it comes to ru nn ing 
co m mon bu s iness software. Then it 
comes down to price/performance ratios 
and your intended application. Is it worth 
spending $15,000 on an Alp ha worksta­
tion to run Microsoft Word and Exce l a 
little fas ter? 

Unli ke the case with previous vers ions 
of SYS mark, you can run the NT vers ion 
w ith any leve l of co lo r depth and screen 
reso lu t io n , so yo u can mir ror t he way 
users rea lly work on their compute rs. You 
can co mpa re your system's co mp os ite 
results against those of the reference sys­
tem, which is a 50-MHz 486 with 64 MB of 
RAM, an EISA video ca rd , a nd a 'I .2-GB 
SCSI hard d rive. The base line in dex fo r 
this system is ·100. 

Z iff-Davis's WinSto ne is exclusively 
fo r x86-based systems. Although it can ru n 
on Windows 3.1 and Windows 95, Win­
Sto ne is a 16-b it be nchmark th at uses a 
mi x of ·13 major Windows app li cati ons 
in fo u r cat ego ri es: word process in g, 
spreadsheet, busi ness graphi cs, and da ta­
base. Each category cont r ibutes to th e 
WinStone composite score. (A32-bit Win­
Sto ne sho ul d be ava il abl e by th e t ime 
you read this. ) Widely used by PC vendors, 
WinSto ne also has a prope nsiry to crash 
systems that have the slightest compati­
bility problems, so it's a quick way to mea­
sure reliability. 

Among PC benchmarks, perh aps the 
most abused is Z iff-Davis's WinBench and 
Graphics WinMa rk . Th e ques tion 
"What's yo ur Win Mark?" has pl agued 
trade-show ex hibi tors for the las t five 
years. As we've already noted, bas ic num-
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Benchmark 	 Best Application Contact Info 

AIM Suite VI 	 Tests Unix workstations. Reports peak and sustained http://www.aim.com 
performance in jobs/minute. Imaging, CAD, numerical 
analysis, and business applications tests. 

AIM Suite VII 	 Tests Unix servers; results in jobs/minute. Database, file server tests. http://www.aim.com 

BAPCo SYSmark 	 Applications test for PCs. Cross-platform. NT tests available now; http://www.bapco.com 
Windows 95 version in development. 

BYTE BYTEmark 	 Low-level tests designed to compare performance across hardware http://www.byte.com 
platforms. Reports scores using a 90-MHz Pentium as the baseline system. 

NSTL lnterMark Suite 	 Combination of low-level and application-level tests. inmark@nstl.com 
Cross-platform. Customizable. 

Neal Nelson's 30 subsystem tests to simulate multiuser, multitasking workloads. (312) 755-1000 
Business Benchmark Includes context-switching, memory-access, and disk 1/0 tests. 

SPEC SPEC95 suite 	 CFP95 tests math and scientific functions; Cl NT focuses on http://www.specbench.org 
engineering and midrange business tasks. 
The SPEC suite is centered on Unix; an NT version is due this summer. 

TPC-C 	 For high-end transaction processing . Results reported in http://www.tpc.org 
transactions/minute. Final result is measured against the total cost 
of the system being tested. 

Ziff-Davis WinBench 	 For graphics, disk, and CD-ROM tests. http://www.pcmag.com/pclabs 

bers mean little. If you' re testing a video 
card, you have to account for a wide array 
of var iabl es, including th e co mpute r 's 
CPU, the amount of RAM, and the size of 
the seco nd a ry CPU cac he; the di splay's 
co lo r d ept h, scree n reso luti o n, a nd 
refresh ra te; th e video ca rd's RAM DAC 
and acce le ra tor AS IC; and the number of 
Wind ows AP! ca ll s that th e card maker 
puts into silicon. 

Always be suspici o us o f vid eo ca rd 
makers who repo rt results witho ut p ro­
viding a compl ete descripti on of the sys­
tem's configuratio n . (Since Win Bench 
provides mo re than 400 tests, repo rting 
can be co mplex and demanding. ) You can 
a lso co nside r the G raphics WinMark a 
good test of the stabili ty of the vid eo dri­
vers for a display ca rd. 

BYTE's BYTEmark distinguishes itse lf 
from strict PC benchmarks like Win Bench 
because it's written in ANS I C, so it's plat­
fo rm-ind epend ent. Although BYTEmark 
is considered a synthetic benchmark in the 
sense that it's not composed of rea l-world 
applications (su ch as BAPCo's SYSmark), 

it 's based on a lgorithms widely found in 
p o pular enginee ring, multimedia, and 
business ap plications. All ·1 O programs in 

the BYTE mark suite report the ir results in 
terms of iteratio ns per second , but their 
p roblem-so lving nature se ts them apa rt 
from the t)' pica l repetitive loops in small­
e r be nchm a rk prog ra ms. In s tead o f 
repeated ly performing simpl e calcu la­
ti ons, the BYTEmark progra ms use sa m­
pl e data to generate results th at closely 
a pprox imate the per for mance of rea l 
applicati ons. 

Currently, the BYTEmark baseline is a 
90-M Hz Pentium system, w hi ch ha s an 
adjusted score of 1. So ifasystem scores 1.5 
on the BYTE mark scale, it's50 percent faster 
than a Pentium-90. Since you can down­
load the BYTEmark source code as well as 
the executables, you can create a BYTEmark 
executable with your preferred compiler 
on any platform. Ofcourse, this also means 
that anyone can manipulate the resu lts by 
using various optimization flags, so beware 
of vendo r BYTEmark numbers that don' t 
specify the compiler or the optimizations 
that were used. 

Ano ther cross-platform benchmark is 
NSTL's lnterMark Suite. The suit e 
includes low-level tests for subsystem and 
peripherals performance, as well as scripts 
that run standard business ap plicati ons. 

Yo u ca n a lso update and custo mi ze th e 
suite with NSTL's plug- ins. 

The Benchmark Treadmill 
New applicati ons for computers are crop­
ping up all the time, and users need some 
way to compare the performance of dif­
ferent products and sys tems. For exa m­
ple, Web servers have different require­
m ents than o th e r t ypes o f servers, so 
tests th at specificall y measure the deliv­
e ry o f Web pages are in evitabl e. So a re 
benchm a rks that m eas ur e the perfor­
mance ofJava applets and applications in 
different run-time environ ments. BYTE 
w ill rel ease a Jav a p o rt o f BYTEmark, 
designed to test perfo rmance of the Java 
run-time environm ent, by the tim e you 
rea d thi s .Wh e n Sun r e leases its Java 
processo rs nex t year, we' ll need bench­
marks to assess them, too. 

T he re's no end to the technica l and 
political debates over benchmarks. But 
the role o f benchmarking in th e decision­
making process is secure. Ill 

Rich Grace is the author o(The Benchmark 
Book (Prentice-Ha/I, 1996). You can reach him 
at his Web site at http://www.rgrace.com. 
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Over 2,lOO children are reported missing every day. With the help of the technology 

industry, the Micrografx Chili for Children Cook-Off has changed the way America searches for 

its missing children.Together we have helped raise the recovery rate to 89% (a 20% increase)! 


Much more remains to be done. Join us during COMDEX/Fall in Las Vegas, NV on Tuesday, 

November 19th for the industry's premier event. Your corporate sponsc;>rship will make a 

difference. (You'll also have a ball!) 


Call Kate Potts at 214-994-641 l for sponsorship information (katep@micrografx.com). 
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UltraSCSI Doubles Speed 


lilll
igh-performance mass sto r ­
age res ts on three legs : size, 
speed, and standards. As hard 
drive technology makes pre ­

dictable but substantial gains in capacity 
and speed, SCSI standards adapt to keep 
up. Eventua lly, current parall el-bus SCSI 
wi ll give w ay to emerging se ria l-bu s 
SCS I stand ards such as Seria l Storage 

TECHNOLOGY * * * * 
IMPLEMENTATION * * * 

* * *PERFORMANCE 

Arc hi t ec tur e (SSA) and Fibre C h a n ­
nel-Arbitrated Loop (FC-AL) . Right now, 
however, UltraSCS I is the bus of choice 
for hoo king hard drives to mainstream 
servers. 

The UltraSCSI host adapters we rev iew 
here provide a bandwidth of 40 MBps, 
using wide 16-bit dev ices o n a 20-M Hz 
bus. We tested three commercial state-of­
the-arr PCI-based UltraSCS I host adapters 
from Adaptec, Bus Logic, and QLogic. We 
a lso looked at an OEM card manufac­
tured by Symbios Logic (see th e text box 
" On the OEM Front" on page 130). 
Besides 40-MBps throughput, a ll the 
adapters feature dr ivers for DOS/ Win­
dows, Windows NT, NetWare, OS/2, and 
Unix. 

Each adapter features both inte rnal 
and external 68-pin connectors for wide 

devices as we ll as a single 50-pin inte rnal 
co nn ector for 8-bit devices. (For re liable 
operation, however, you can conn ect to 
on ly two of the three ava il able conn ec­
tors.) Thanks to jumper less configura­
ti on via ROM-based, menu -driven setup 
programs, physica l in sta ll ation is re la ­
tively simple. You plug the card in to an 
ava il able PCI slot a nd appl y powe r to 
the system. The PCI slot must support 
bus-master transfers. Auromatic te rmi ­
nat ion is a lso a sta nd a rd fea ture t ha t 
worked we ll on each of the adapters we 
tested. 

Narrow SCSI is an 8-bit-wide bus that 
supports up to eight devices, one of which 
is the host adapter. At any one t ime, o nly 
two devices on the bus can exchange data 
at a rate o f 5 MBps. Wide SCS I increases 
the width o f the bus to 16 bits, doubling 
the throughp u t to ] 0 M Bps. Fast SCS I 
increases the bus clock ro l 0 MHz, rais-

RATINGS 


TECHNOLOGY * * * * 

IMPLEMENTATION * 

PERFORMANCE * * * 


ing throughput to ·10 MBps fo r 8-bit de­
vices and 20 MBps for 16-bit devices. 

UltraSCSI represents a furth er doubling 
of the bus clock for data t ransfers to 20 
MHz. (For co mpat ibi lity reasons, SCSI 
commands th emse lves still c lock a t l 

MHz.) Like fast SCSI, UltraSCS Icomes in 
both 8- and 16-bit flavors, a lso known as 

QLOGIC 

RATINGS 

TECH NOLOGY * * * * 
IMPLE M ENTATI O N * * 
PERF OR M AN CE * * * 

Fast-20 and Fast-40, respectively. There 
are a lso differe nti a l a nd dual-channel 
UltraS CS I ca rds. The cards we test here 
are 16-bit , single-chann el, single-ended 
d ev ices. Ph ys ica ll y, an UltraSCS I host 
adapter can support up to ·15 devi ces, 
including up to seven 8-bit narrow de ­
vices if yo u provide th e approp ri a te 
connectors. For wide UltraSCS I devices, 
th e limit is currentl y e ight. 

ADVANTAGES 

+ Full SCSI ID range 

+ Comprehensive documentation 

+ EZ·SCSI and Corel bundled software 

DISADVANTAGES 

· NetWare setup needlessly complex 

·Ultra speed disabled by default 

The Ad a ptec AHA-2940 Ultra Wide 
ships with an extensive array of soft ­

ware a nd exce ll e nt do cum e ntat io n . 
Like the other cards we tested, it's a good 
performer. On the downside, we found 
setup and use unnecessaril y technical. 
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UltraSCSI Host Adapters 

By d efa ult, th e 2940 Ultr a Wid e is 
configured as SCSI ID 7, the highest pri­
ority on the SCSI bus (see the Tech Focus). 
The card also supports the SCSI specifi ­
cation in its ordering of SCSI ID prioriti es 
(7- 0 have hi gher priority than 15- 8). 
Adaptec indicates that the card supports 
the SCS I Co nfi g ur ed Automatical ly 
(SCAM) protocol to automatically assign 
SCSIIDs to compatible devices, butit dis­
abl es this option by default. We did no t 
test SCAM. 

The 2940 Ultr a Wid e includes th e 
ROM-based, menu-driven SCSISelect 
configuration utility with which you con­
figure the card and run utiliti es to per­
form a surface scan o r format o n your 
SCSI disks. The card's default configura­
tion enables support for wide devices but 
disables suppo rt for fast UltraSCSI bus 
speeds. To take advantage of full 40-MBps 
wide UltraSCSI bandwidth, you must 
m a nually set thi s o ption. Adaptec's 
assumpti o n is that users will be attaching 
o lder SCS I devices. 

Adaptec suppli es the card with the 
compl ete set of drivers for its 7800 fam ­
ily of adapters , which includes the 2940 
Ultra Wide. Insta llation of the drivers fo r 
N etWare 3. 1 x was straightforwa rd except 
for one ann oying aspect. To uniqu ely 
identify o ne of poss ibl y multip le SCS I 
adapters installed in a system, you must 
manually calculate a slot nlllnber to pro­
vide as an argum ent to Adaptec's Net­
Ware driver. The description of the pro­
ced ure takes ove r a page in the use r's 
manual, involves several sessions of hexa­
d ec imal-to-decimal co nv e rsio n, a nd 
requires you to edit your STARTUP.NCF 
fil e after installati on. 

This procedure makes using the 2940 
Ultra Wide needlessly complex and error­
prone. Because the setup program knows 
the required information , th e amount 
of additi onal code required fo r it to pe r­
form the slot-number calculation and dis­
play the result clearly on the setup screen 
would be trivial. Forcing you to perform 
this exercise even when installing a sin­
gle host adapter is inexcusable. 

Wide UltraSCSI host-adapter cards double your bandwidth 

to 40 MBps. By Robert L. Hummel 

greater than 7. A call to BusLogic's tech ­

nical-support line did not produce a n 


ADVANTAGES exp la n a ti on of t hi s limi tation o r a 

+Marginally better performance descri pti o n of the proper priority rela ­


DISADVANTAGES tionship between UltraSCSI IDs. 

B

- Awkward setup program AutoSCSI, the FlashPoint LW's ROM­
- Host ID greater than 7 not supported based, menu-driven configuration util­
· No 800·number technical support ity, was difficult to use efficiently. You 

must manually enab le sup port for 40 ­
MBps wide UltraSCS I speed, for example. 

usLogic (n ow a divi sion of My lex) And to do so, yo u must fo rge your way 
ship s its FlashPoint LW ca rd with through no fewer than five menu levels. 

driver supporr for a wide var iety of OSes. After making a ny changes for a s in gle 
The card performed s imilar ly to th e device, AutoSCS I requires that you back 
o th ers, bu t seve ral quirks in its se tu p out of th e menu syste m before yo u can 
and operation made configuration range save th em. Switching to another device 
from difficult to nearly impossible. using PageUp or PageDown whil e in the 

Like the other host adapters, the Flash­ View/ Modify Device Configurati on win­
Po int LW comes configured as SCSI ID 7 dow, as prompted by th e menu screen, 
by defau lt. H owever, unli ke other true discards all changes you've made for the 
16-bit SCS I devices, which you can set to current device- without warning. Yo u 
any ID from 0 to 15, it is impossible to con­ must configure each device individuall y 
figure the Flas h Po int LW fo r SCS I IDs in this ted ious man ner. continued 

1111:11.11141 SCSI IDS 
Setting Priorities 
The UltraSCSI specification lets you attach up to 16 devices to a single cable, though cur­
rently you can put only eight 16-bit-wide UltraSCSI drives on a bus. You must also set 
each device with a unique SCSI ID (0-15). Because they share a single data channel, how­
ever, only one device can take charge of the bus at a time. When two SCSI devices vie for 
control of the bus, their SCSI IDs determine who wins according to 
a priority scheme. 

The highest-priority ID on the SCSI bus is 7. You normally assign 
this ID to the host adapter. Next in priority, from highest to low­
est, are IDs 6-0 and then 15-8. (For 32-bit SCSI devices, though 
none are yet available, IDs continue to decrease in priority from 
23-16 and then 31-24.) 

The justification for this odd sequence is backward-compati­
bility between older narrow (8-bit) and newer wide (16-bit) SCSI 
devices. SCSI devices signal on the appropriately numbered data 
line to assert their ID, which is why an 8-bit bus supports only 
eight devices. Because IDs greater than 7 are invisible to narrow­
SCSI devices, all devices with IDs greaterthan 7 must yield to ensure 
that a conflict doesn't occur on the bus. 

Alth ough it provides backward-compatibility, this priority 
scheme can have a negative impact on overall system performance. 
Narrow- and therefore slower-devices, because of their lower ID 
numbers, will automatically preempt use of the bus by faster wide 
devices with addresses greater than 7. 

SCSI ID Priority 
from Top to Bottom 

4 
3 
2 

0 

15 
14 

AUG U ST 1996 BYTE 127 



Comparison UltraSCSI Host Adapters 

ADVANTAGES 

+Full SCSI ID range 

+Ultra speed enabled by default 

DISADVANTAGES 

·No SCAM support 

QLogic's Fast SCSI PC! Ultra-W ships 
with a full range o f drivers, and its 

straightforward configuration program 
made setup easy. For out-of-the-box com­
patibi Ii ty with o ld e r SCSI devices, th e 
Fast SCSI PC! Ultra-W comes configured 
as SCSI ID 7 but supports the full range of 
16-bit SCSI IDs. The documentation gives 
no information relating SCSI ID to bus pri­
ority. This adapter does not support SCAM. 

The Qlogic card has th e standard fast 
SCSI cable limits of 9.8 feet (3 meters) for 
four or fewer UltraSCSI devices and 4.9 feet 
(1.5 meters) for five or more UltraSCS I 
devices. Curiously, the installation guide 
provides no upper limit for the number 
of supported UltraSCSI drives 

The Fast SCSI PC! Ultra-W's ROM-based 

UltraSCSI Performance 

setup program, Fast Util, saves time by set­
ting the default value of all options to pro­
duce maximum performance with Ultra­
SCSI devices. The installation guide lacks 
any screen shots of the setup program, 
however, to orient you when describing 
the avai lable options. We also found some 
discrepancies in the default settings that 
are reported in the installation guide. 

Driving Performance 
To evaluate each adapter's abi li ty to deliver 
data, we equipped a 133-MHz Gateway Pen­
tium PC! system with 64 MB of RAM and 
Novel l's NetWare 3.12 server software. 
(Testing under NetWare 4.01 gave essen­
tially identical results.) A custom 1.5-meter 
UltraSCSI cable attached an eight-drive 
array of 2-GB Seagate ST32155W Hawk 
UltraS CS I hard drives to the test card's 
68-pin internal SCSI connector. The first 
seven of these drives were assigned SCSI 
IDs 0-6. The eighth drive received SCSI 
ID 8. Host-adapter IDs were left at their 
defa ult value of 7 . This arrangement 
ass igns the host adapter the high est pri­
ority on the SCSI bus, according to the SCSI 
specification (see the Tech Focus). 

With large-block sequential 1/0, the wide UltraSCSI bus saturates at around 35 MBps. 

Large-Block (64-KB) Sequential Reads 

2l 

115,000 I 
10,000 I 

I 
50001 

i 

···3·-· ...........J_____i _J____ ... 
5 6 7 8 

Number of drives 

- Adaplec AHA-2940 UltraWlde 

- Buslogic FlashPoint LW 

- QLogic Fast SCSI PCI Ultra-W 

- symblos Logic 53C875 

Short Block (4-KB) Reads 

Number of drives 

We used Symbios Logic's IOBench SCSI 
benchmark program (the IODTest por­
tion) to measure the performance of the 
host adapters. Although IOBench is a Net­
Ware loadable module (NLM), it doesn't 
run across a network, and IODTest avoids 
use of the NetWare file system. As a result, 
limits of the network topology or file­
system cache did not impact the results. 
IO Bench ignores any partition informa­
tion on the drives being tested. We set the 
maximum number ofoutstand ing requests 
per drive to 10. 

Our test matrix consisted of 12 config­
urations generated by changing the read / 
write mix (all writes, all reads, or half-and­
half), size of the I/0 request (4- or 64-KB 
blocks), and using sequential or random 
access. We tested each configuration once 
while varying the number of drives from 
one to eight. 

Bus Saturation 
Though we didn't expect to achieve the 
theoretical maximum UltraSCSI through­
put of40 MBps, we did get 36-MBps aggre­
gate throughput under the ideal conditions 
of reading (or writing) the drive sequen­
tially with large, contiguous 64-KB blocks 
(see the performance graph). Each of the 
UltraSCSI drives in our test setup can 
exchange data at about 5100 KBps under 
these conditions. Eight drives could poten­
tially deliver just over 40 MBps. 

For combinations of one through six 
drives, a ll th e adapters turned in compa­
rable performances, and throughput on 
the SCSI bus increased linearly by about 
5100 KBps per drive, as expected. Output 
from the FlashPoint LW increased linearly 
when we added a seventh drive. The re­
maining three adapters, however, began 
to show signs of bandwidth saturation, 
dropping the average output per drive by 
between 2 percent and 4 percent. Adding 
th e eighth drive to the bus caused the 
throughput to level off for all adapters, 
indicating that the bus was operating at its 
maximum capacity. 

Large-block sequential writes (not 
shown) provided slightly less throughput 
than reads. Aggregate throughput writing 
e ight drives was around 1000 KBps less 
with writes. 

With small-block transfers, the ultimate 
data transfer rate across a SCSI bus can be 
limited by the inability of the host adapter 
to process enough 1/0 requests in a timely 
manner. With random 1/0, transactions 
per second scaled up linearly as we added 
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The increased globalization of the securities industry demands 
that you effectively integrate information technology into your 
business model. Update your risk management tools and be a 
leader in this rapidly changing global business environment. 

You Will Learn How To: 

• 	Capitalize on object-oriented methodologies to maximize international 
invest ment returns 
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Comparison IUltraSCSI Host Adapters 

On the OEM Front 
Integration is the watchword for today's 
computers. New system cards routinely 
include built-in interfaces for floppy and 
I DE drives and networking. With increas­
ing frequency, built-in SCSI is showing up 
as standard equipment on high-end sys­
tem boards. To ascertain how well these 
systems will perform, we examined a pro­

totype PCI host adapter from Symbios 
Logic (Fort Collins, CO, (719) 536-3300, http://www.symbios.com). 

The card is based on Symbios's 53C875 UltraSCSI chip (shown above), which 
is likely to show up on system boards and host adapters from its OEM customers, 
since it is backward-compatible with Symbios's popular 53C825 fast SCSI PCI 
chip. The 53C875 is compliant with PCI 2.1 and ANSI's SCSl-3 UltraSCSI stan­
dard. Its 536-byte buffer allows efficient bursts on the PCI bus of up to 128 trans­
fers. The chip also allows host-adapter designs that can work in both 3.3- and 5-V 

PCI slots. In all our performance tests, the Symbios wide UltraSCSI host adapter 
performed as well or better than the three brand-name adapters we examined. 

drives to the test (both reads and writes), 
showing that the drives themselves limited 
performance, not the bus or host adapter. 
Wh en hamstrun g by neither bus-ba nd ­
wi dth or 1/0 -processing limi ta ti ons, a ll 
fo ur adapters were capable and turned in 
roughly equivalent perfo rmance. 

When we configured IO Bench to read 
data sequ enti ally in 4-KB (eight-secto r) 
units, so mething more interesting hap ­
pened due to the cards' d iffering abiliti es 
to concatenate sequential 1/0 requests into 
la rge r extents. Wh en reading fro m o ne, 
two, or three d rives simultaneo usly, a ll 
fo ur adap ters gave co mp arable perfor ­
mances, and the number of I/Os processed 
per seco nd in creased linea rl y by abo ut 
1280 I/Os per second per drive. (The SCS I 
bus is not processing nearly as many I/Os 
per seco nd as the test indicates because o f 
co nca ten a ti o n . ) Wh e n we ad d ed th e 

PRODUCT INFORMATION 

AHA-2940 Ultra 
Wide $375 
(kit with cables, 
drivers, and El-SCSI 
software) 
Adaptec, Inc. 
Milpitas, CA 
(800) 934-2766 
(408) 945-8600 
fax: (408) 262-2533 
http://www.adaptec 
.com 
Circle 1081 
on Inquiry Card. 

Fast SCSI PCI 
Ultra-W $349 
(with drivers and Corel 
SCSl-2 software) 
Qlogic Corp. 

Costa Mesa, CA 
(800) 867-7274 
(714) 438-2200 
fax: (714) 668-6950 
http://www.qlc.com 
Circle 1082 
on Inquiry Card. 

FlashPoint LW $279 
(kit with internal 
cables, drivers, and 
bundled software) 
Buslogic, Inc. 
Santa Clara, CA 
(408) 492-9090 
fax : (408) 492-1542 
http://www.buslogic 
.com 
Circle 1083 
on Inquiry Card. 

fo ur t h dr ive, differe nces be twee n th e 
adapters became obvious. 

T he to tal number of apparent !/Os per 
seco nd processed by the Fas t SCS I PC! 
Ultra-W leveled off at approx imately 4200 
I/Os per seco nd for fo ur drives. Add ing 
more d rives decreased the I/Os per dr ive, 
but the total I/Os processed by the adapter 
remained nearly constant. With the 2940 
Ultra Wide, total processed I/Os per sec­
ond increased slightly to a maximum of 
441 6 w hen we add ed th e fo urth dr ive. 
H owever, adding additi o nal dri ves d e ­
creased aggregate processing to a low of 
3670 !/Os per second fo r eight drives. 

T he FlashPoint LW distinguished itse lf 
in thi s co nfigurati o n, showin g a linea r 
increase in the number of !/Os processed 
as we connected up to five d ri ves. The pro ­
cessing rate leveled out when we added six 
or mo re drives, reaching a maximum of 
6589 apparent !/Os per seco nd for e ig ht 
drives. The Symbios adapter a lso turn ed 
in good performance in this configuration, 
slo win g do wn soo ner bu t no t leve lin g 
off. The to tal number of I/Os processed 
begins to fla tten out when the eighth dri ve 
is added. Nonetheless, the Symbios adapter 
is th e w inner in thi s test by process in g 
68 :I 1 apparent I/Os per second. 

The short-block sequenti al results prob­
abl y rep rese nt I/0 satu ra ti on as opposed 
to th roug hput satura ti o n . Even th ough 
they' re interesting, they do not have much 
applicati on to real-world performance. 

What to Buy 
If your hard drive use involves the typical 
mix of reads and writes in a range of block 

Ratings Discussion 

Technology: 

The UltraSCSI technology in these 

adapters is very good and advances the 

state of the art for SCSI adapters. It is not 

breakthrough technology. Instead, it's 

evolutionary. 


Implementation: 

The 2940 Ultra Wide has the most com­

plete list of features: the full range of 

IDs, SCAM support, a complete driver 

collection, and ancillary software. We 

believe that this makes it the best imple­

mentation by a thin margin. 


Buslogic's implementation was the 
poorest. The card's ROM-based setup 
program is poorly designed and difficult 
to use efficiently. The card claims to sup­
port SCAM and ships with a complete set 
of drivers, but no unessential software. 

Ologic has the middle-of-the-road 
implementation, providing an adequate 
ROM-based setup program and the nec­
essary drivers. Although Ologic supports 
IDs from O to 15, the version we tested 
does not support SCAM. 

Performance: 

All adapters/drivers turned in approxi­

mately equal performance under the vast 

majority of circumstances. We believe 

that the differences that surfaced in a 

few cases of sequential 10, although 

interesting, would not have much appli­

cation to real-world performance. 


sizes, yo u' ll be ha rd-pressed to measure 
a ny p rac ti ca l perfor ma nce diffe rence 
be twee n th e hos t ada pters tes ted here. 
C hoosing th e w ide Ul t raSCS I ad a pter 
that 's right fo r you should boil down to a 
combinati on of price, support, and com ­
patibility w ith existing hardwa re. H ere 
aga in, we' re hard-pressed to make a deci­
sion . In a ll cases, we fo und se tup so ft­
ware less th an satisfacto ry for the tested 
adapters. 

Ad ap tec's 2940 Ultra Wide in cludes 
th e most complete li st of fea tures, but it 
a lso has th e hi ghest pri ce. T he low est­
priced card, BusLogic's FlashPoint LW, is 
fea ture-poor, while QLogic's Fast SCSI PC! 
Ultra-Wis in the middle in terms o f pri ce 
and features. llJ 

Robert L. Hummel is an electrical enginee1; pro­
grammer, and consultant. You can reach him on 
the Internet at rhummel@monad.net. 
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Database 


Microsoft SQL Server 6.5 aims high-and 
usually hits the mark. By Mark Hettler 

SQL Server: The Sequel's Better 
QL Server 6.0, released las t 
summer, marked the first dis­
tinctively Microsoft version 
of the database management 

product fo ll owing the split with Sy base, 
the o riginal developer. On the hee ls o f 
that upgrade comes version 6.5 . 

SQL Server 6.5 has enough new fea­
tur es to warrant a 500-page manu al. 
These include enhancements to its enter­
prise-wide data management capabilities, 
new tools for publishing data o n t he 
In ternet, and features that extend the 
power of database procedures. 

Managing 
Multiple Servers 
Microsoft has taken heat for the cum­
bersome way SQL Server hand les data 
changes on multiple servers. The process, 
ca ll ed two-phased commit, is a mecha­
ni sm for guaranteei ng that changes to 
multiple se rvers are either all commi tted 
(permanently written) or all rolled back. 
In phase 1, th e system ensures that all 
servers are ready to commit; in phase 2, 
th e se rv ers perform the commit . SQL 
Server req uired programmers to code the 
two phases, rather than the database sys­
tem doing it automaticall y. 

With a new feature in version 6.5, the 
Distribu ted Transacti on Coo rdin ator 
(OTC), use rs can simply execute Trans­
act-SQL rout ines that update multiple 
se rvers within a transacti on. The OTC 
works behind th e scenes to track an d 

RATINGS 

TECHNO LOGY * * * * 
IM PLE ME NTATI ON * * * * 
PERFORMA NCE * * * * 

coordinate changes. Alternatively, a OTC 
cli ent utility allows applicati ons to asso­
ciate multiple-server SQL statements wi th 
a sin gle di stributed t ra nsaction. The 
adva ntage of this cli ent utility is that it 

***** Outstanding **** Very Good ***Good **Fair * Poor 
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Microsoft SQl Server 6.5 
$1399 
(five-user license) 

Microsoft Corp. 

Redmond, WA 

(800) 426-9400 

(206) 882-8080 

fax: (206) 936-7329 

http://www.microsoft.com 

Circle 976 on Inquiry Card. 

67.50 

SOL Server lets you fine-tune database replication 

with just a few clicks of the mouse. 

lets applications reference each serve r 
directly. In contrast, Transact-SQL rou­
tines execute on a single server, with ref­
erences to other servers limited to remote 
sto red procedures. 

The OTC uses OLE to coordinate the 
servers involved in a transact ion. Al­
though SQLServer is the only resource 
manager with which the OTC can work, 
OLE will ler Microsoft eventuall y support 
distributed transactions that incorporate 
mu ltiple resource managers. (A resource 
manager is a program that manages the 
resources accessed in a transaction.) Each 
resource manager will be an OLE server, 
with the DTCfunctioning as an OLE client 
that uses OLE automation to control the 
server's behavior. 

SQL Server's Enterprise Manager pro­
vides an intuitive point-and-cli ck inter­
face for serring up replication among 
multiple servers. Individua l tabl es on a 
server are made avai lable by "publishing" 
them; other servers then "subscribe" to 
a published tab le. Ad ministrato rs can 
specify that changes should be replicated 
immediately after they happen or accord­

ing to a schedule. Anyone who has dealt 
with the complexities of Sybase's Repli­
cati on Server or Oracle's va rious repli­
cation options wi ll appreciate the sim­
plicity of Microsoft's approach. 

New in version 6.5 is th e ability to 
replicate to other databases besides SQL 
Server. This feature, ca lled heterogeneous 
replication, uses Open Database Con­
nectivity (ODBC) to transfer data from 
SQL Server to such databases as Access 
and Oracle. Because SQL Executive mon­
itors changes to the data that is to be repli­
cated and schedules the data transfers, 
replication in the other directi on (from 
other databases to SQL Server) is not sup­
ported. You can't, for example, enter data 
into departmental Access databases and 
have SQL Server replicate the changes to 
a central location. 

Internet Support 
The Web Assistant that's included in SQL 
Server 6.5 is one of two tools introduced 
by Microsoft this year for producing Web 
pages that incorporate database contents. 
The other one is the In ternet Database 
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Review SOL Server: The Sequel 's Better 

Con n ector (JD C) , p a rt of Microsoft's 
separate Inte rne t Information Server (IIS). 

While th e !DC runs o n the Web server 

a nd " pulls" data from the d atabase, the 
Web Assistant " pus hes" d a t a fro m th e 

d atabase to the Web. The Web Assistant 

has a wiza rd tha t lets Web-page designers 

e nte r selection cr ite ria and for ma tting 

in fo rmation ; des igne rs can a lso use tem­

pl a tes simil ar to those th e JDC uses. Al­

tho ugh the resulting pages are static, rather 
than ge n erated on th e fly a t run time as 
wi th the !DC, SQL Executive can regener­
ate them periodicall y, based e ith er o n a 

schedul e or whenever th e data changes. 

OLE Automation 
via Stored Procedures 
Microso ft has lo n g recogn ized that, n o 

matte r how powerful a darabase's built-in 

Making Book on SQLServer6.5 
To compare SOL Server 6.5's performance 

with that of version 6.0 , we timed queries 

performed on a book-order-entry database 
with five tables , each with anywhere from 

10,000 to 100,000 records at the start of 

the test. First, an order transaction queried 

for an ISBN number, executed a three-table 

join to find the author, and then repeated until 

five books had been looked up. Records to 

track the order were then inserted and the 

inventory updated. Apayment transaction 

looked up an order record and updated it to 

indicate payment. 
The simple-query version of the test 

looked for a range of orders, returning about 

2000 records each time. The five-table join 

query searched for a range of 200 order 

numbers, listing the books in each order and 

the author of each book. With five books per 

order and two authors per book, the five­

table test also produced a result set of about 

2000 records. 
The results shown below have been nor­

malized, with SOL Server 6 .0 results equal 

to 1. Higher is better. 

SOL Server 6.5 
Order test (one user) 1.385 
Order test (eight users) 1.106 
Payment test (one user) 1.333 
Payment test (eight users) 1.133 
Simple-query 1.400 
Five-table join query 1.417 

CONTENTION 


language, so me operati o n s can be p e r­
formed m o re effici e ntly by other pro ­

grams. A p revious release of SQL Server 
introduced external procedures, w hich let 
Transact-SQ L routines call procedures in 

DLLs . In version 6 .5, M icrosoft h as 

expanded o n this concept by providing a 

se t of pre d efined stored procedures to 
facilitate OLE a utom ati o n . You can ca ll 

these procedures in Transact-SQL rourines 

to access OLE se rvers and execute th e ir 
a utomati on methods. 

Deve lope rs can a lso write thei r o wn 

OLE-server programs for access from with­

in SQL Server, extending functionality in 

much th e sa m e way as extended proce­

dures. OLE automati o n is t he centerpi ece 

of Microsoft 's strategy for app licati o ns 

partiti o nin g. A large part of the Visu a l 

Basic 4.0 ma nual for d evelop ing cli ent / 

server applicatio ns deals wi th transferring 

po rti o ns of a n applicati o n 's functionality 

t o OLE-server prog ra m s runnin g o n a 

remote machine. 

H aving the o ptio n of performing OLE 
automatio n from within SQL Server rather 

th an from client a pplications le ts the 

automati o n routine be part of built-in va l­

idation procedures. For example, a cred it 

check used to valida te a purchase mig ht 

require the use of an external application 

to di a l into a re m ote location to check 
in fo rmati o n . 

New in Microsoft SOL Server 6.5 is the option 

to use row locking rather than page locking 

on insert operations. Locking mechanisms 

prevent users from changing data that an­

other user has already changed, until the 

changes are committed. Row locking locks 

only the row that is being changed. Page lock­

ing locks an entire physical storage unit (2 KB 

in SOL Server), which may include unchanged 

records adjacent to the changed record. 

Such fine granularity minimizes the possi­

bility of lock contention and improves 

throughput. However, page locking has its 

own benefits : Locking larger storage units 

requires fewer locks to manage and reduces 

system overhead. For updates of records in 

large tables, locks will likely be spread over a 

large-enough area and held for short-enough 

durations to minimize the potential draw­

backs of page locking. But when multiple 

users insert records into a table in sequential 

order, several consecutive records are like ly 

to be targeted for the same page, resulting in 

serious bottlenecks. 

Row Locking 

Name Address ID # 

J. Smith 
----------­Boston, MA-........ .. .... .. ---------.. 0200 

R.Edson 
--- ---­ -­ ....

Hartford, CT 
.......... .. .. .. ---­ 0560 

--- -- -­
T.Gray New York, NY 0381 

----------­ ---­ -------­ ------- · 
J. Wall San Diego, CA 0951 

i 


Only the row being updated is locked. 


Page Locking 


Name Address ID# 

J. Smith Boston, MA 0200 
--­ -­ ----­ ----­ --------------­R. Edson Hartford, CT 0560 

T. Gray-- -- --­ -- ­ New York, NY 0381 - -.. .. ----------­ ----... 
J. Wall San Diego, CA 0951 

i 


Entire physical storage unit ("page") is 
locked during update. 

Your Mileage May Vary 
In our benchmarking (see the tab le in the 

text box " M a king Book o n SQL Server 

6.5 "),we found SQL Server 6.5 to be at least 

as fas t as, and usua lly fas te r than, version 

6.0, but yo u ' ll need to be nc hmark your 

own app li ca ti o ns to get a m o re rea list ic 

m eas ure of performance. Also, tunin g 

the database, such as se tting a table to be 

e ither row- or p age-locked (see the Tech 

Focus), can affect your results. 

There is room for additi onal improve­

ment in vers io n 6.5. The graphical inte r­

face fo r load ing dara, which disappeared 

in the upgrade from 4.2 to 6.0, needs to be 

put back, and the inability to modify exist­

ing columns in tables is a major inconve­

nience. H owever, SQL Server is still head 

a nd shou lde rs above the competiti on in 

usabil it y, particularly in the intuitiveness 

of its adm ini s trati o n too ls . It 's a so lid 

upgrade. li1 

Mark Hettler is a senior technica l editor at 
NSTL, McGraw-Hill's testing facili ty. You can 
reach him on the Internet at markh@nstl.com. 
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Adieu, Pentafluge ... 
Hello, Cyrus 

..--• 	he Book of th e Month is Win­
dows 95 Is Driving Me Crazy 
by Kay Yarborough Ne lso n 

..__.. (Peach pit Press). I don't usu­

a lly lead with a book, but Nelson answers 
questions I hadn 't known to ask, as we ll 
as clearing up a number o f puzzles, and 
her titl e is on ta rget for what's been hap­
pening at Chaos Manor this month. 

She doesn ' t answer a ll my quest io ns, 
for instance, about the hesi ta ti o ns that 
send me up the wall. Every now and then, 
Windows 95 (Win 95 ) hangs up fo r a sec­
ond. Ifl'm writing, I can type several char­
acte rs before one will appear o n-scree n. 
Hunt-and-peck typists, w ho look at the 
k ey boa rd , wo n ' t mind t hat, but it's 
unnerving to a touch-typist. A partial solu­
tion comes fro m reader Darwin Boyle, 

We've been testing the Cyrix for about a month now, 
and we've found two glitches. 

who du g throu g h th e Windows 95 
Reso urces Kit ro find things that Mi­
crosoft's technica l experts didn ' t see m 
ro know when I asked for help . 

Boyle suggests that I go into Network 
from th e Contro l Panel, se lect Fil e and 
Printer Sharing for Microsoft Networks, 
and hit Properties. Change the setting for 
LM Announce ro No and set Browse Mas­
ter ro Disabled. Th is does help. It seems 
that on a Microsoft peer-ro-peer network, 
the computer designated as th e Browse 
Master periodicall y goes out ro see what 
new mac hin es have been ad d ed . This 
speeds up browsing, but it also brings the 
machin e ro its knees whil e it 's do in g it. 
With a fast-enough mac hin e yo u may 
not see the hesitation , but with a Pen­
tium 60 or slower it's noticeable. 

Alas, while that fixed some of the prob­
lem, it didn't get it all. I still have short hes­

itations, perh aps not as bad or as often as 
before, but real enough. Kay Nelson sug­
gests that periodicall y Win 95 likes to ta lk 
to the disk. While doing so, it hangs up the 
system; and the re's nothing you can do 
about it. T he problem with that explana­
ti on is that Pentaflu ge uses a Distributed 
Processing Technology caching controll er 
with 16 MB of cache memory, so talking 
to the disk is or should be as fast as ta lk­
ing to memory. 

I may never know why I get these hes ­
i ra ri o ns beca use I' m about to change 
machines. Pentaflu ge is "onl y" a Pentium 
60. Thar was rate of the art when we built 
him , but it's way behind th e curve now, 
even with the caching controller speed­
ing up disk access. The machine is so lid 
enough that I can attach a big SCSI string 

ro it: th e Pioneer DE-SH7101 read /write 
ex tern al optical drive in addition ro the 
Maxoptix T3-1300 optical drive already 
built in , a Pi o nee r DRM-624X six-pac k 
CD -ROM change r, a nd a good digita l 
audi otape (DAT) drive. 

The CD-ROMs I use most, especiall y 
Microsoft Bookshelf, the Oxford English 
Dictionary, and Grolier's Encyclopedia, 
reside on th e DR..M-624X. This is a tripl e­
speed unit, which is a bit slow for multi­
m edi a, but it 's go od en ough for tex t 
retr ieval ac ross an Ethernet. The on ly 
probl em with the DR..M-624X drive is that 
each CD-ROl--1 has robe mapped as a sep­
a rate drive letter. 

What I really need is a system that sees 
the six -pack as one drive and then hunts 
until it find s the CD-ROM that I'm trying 
ro access. I seem ro remember that early 
Bureau of Electronic Publishi ng programs 

Jerry Pournelle 

Jerry breaks in a new Cyrix 
6x86 machine and wrestles 
with Win 95's System Agent 
and the PCI bus . 

would see k through a se ri es of drives, 
but that was long ago. Anyway, the notion 
is that Pentafluge wi ll become a resource 
and backup server and go off ro the cable 
room. 

M y new mai n machine will be Cyrus, 
a Cyrix 6x86-P166. Cyrus isn' t quire the 
fastest machine in the house; that honor 
still belo ngs ro the Intergraph TDZ-400, 
a dual Pentium Pro 150, which does graph­
ics so fast it scares me. However, Cyrus is 
the fastest "ordinary" system I have. 

It comes in a neat littl e tab letop rower 
that can sir ri gh t n ex t ro t h e monitor. 
There's a Marrox MGA Mi llennium video 
board-I currentl y reco mmend Matrox 
as the preferred video board-a Sound 
Blaster AWE32 card wi th a Cambridge 
Soundworks multimedia speaker system, 
32 MB o f memory, and a six-speed EID E 
CD-ROM dri ve running off an Adaptec 
Ultra SCS I board. Cyrus came with a 17­
inch CTX monitor, which is quite good . It 
has a steady image with no fli cker and 
good color, but I'll replace it with my won­
de rful 21-inch ViewSonic Professiona l 
Se ries PT810. I'll a lso brin g over m y 
No rthgare OmniKey keyboard. 

We've been testing the Cyrix machine 
for just abo ut a month now, and we've 
found two glitches. The first turns out to 
be endemic ro all fast systems. We noticed 
that if they were left ro themselves for a 
few hours, the machines wou ld lock up. 
T hi s happened to RacingCow, the Gate­
way 2000 P5-133XL, and then later to the 
Cyr ix mac hin e . Neither mac hine had 
the problem when we got it . The log 
showed that the problems developed just 
after we installed Windows 95 Plus. Great 
heavens, Holmes, a clue! 

When you install Windows 95 Plus, the 
default is ro install System Agent, a utili­
ty that waits for the system ro be idle and 
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then goes out and checks your hard disk 
and does other system cleanup things. If 
that 's installed in a system with a "green­
mac h in e" CPU manage r (n o t a scree n 
saver, but a BIOS -l eve l power manager) 
that puts your system to sleep after a set 
period of time, then sooner or later, Sys­
tem Agent and the "sleep" utility are going 
to collide. When they do, they' ll lock up 
your system. It can happen du ring lo ng 
installations or fil e transfers. 

By co incidence, I had dinner toni ght 
w ith a Corel tea m dem o nst ra ting th e 
new Corel intranet videoconferencing sys­
tem (excellent!) , and they sometimes have 
mysterious problems with the IBM Think­
Pads they carry fo r the nerworking demon­
stration. I noticed they had System Agent 
running during the demonstration. 

A par tial soluti on is to disable System 
Agent. This is no great loss, because Sys­
tem Agent does nothing that N orton Sys­
tem Doctor doesn' t do better. I strongly 
recommend that if you' re running Win 95, 
you insta ll and run System Doctor. Unfor­
tunately, while that will stop lockups when 
the system is simply sitting idle, it wi ll not 

prevent the stupid power manager from 
putting your machine to sleep duri ng long 
network fi le transfers or downloads. 

Eve ntua ll y, bo th Sys tem Agent a nd 
BIOS- level power managers will be writ­
ten by people who use computers instead 
o f theoreticians, and they' ll check fo r fil e 
transfer and communicati ons activities as 
we ll as keys t rokes; but fo r now, yo u' re 
safer turning both those silly th ings off and 
using a screen saver. 

the system come up naturally. The remedy 
is ro count to five after the message appears. 

The other problem- that the machine 
could lock up during a long, unattend ed 
downl oad- is more serio us and has no 
remedy other than not to run System Doc­
tor. H owever, when l reported these prob­
1 e ms, bo th Sym antec and Cyr ix we re 
co nce rn ed enough that Cyri x sh ipped 
Symantec a system by Federal Express, and 
they got their sofrware gurus on the case. 

The Cyrix has run everything I have thrown at it, 
including DOS games running under Win 95. 

Alas, Norton System Docror is the other 
inco mpat ibili ty I've fo und with Cy ru s. 
There were rwo problems, both related to 
the great speed o f the Cy ri x 6x86-Pl 66. 
One was amusi ng. When you shut the sys­
tem down, the " IT IS NOW SAFE TO TURN 
YOUR COMPUTER OF F" message appears 
2 seconds before Norton System Doctor 
is fi nished writing its backup in fo rmatio n 
to disk. The result is that when you bring 
the system up the next time, it goes into 
sa fe mode. Shutting down from that lets 

I have no doubt that by the time you read 
this, you' ll be able to run Norton System 
Doctor with the Cyrix . Stay tuned . 

T hose were the o nly glitches I had with 
Cyrus. Otherwise, it has run everything l 
have th rown at it, including DOS ga mes 
running under Win 95. Two DOS games, 
Whip lash and ChronoMaster, wouldn ' t 
run p ro perl y o n th e Gateway 2000 P5­
133XL as it was shipped, but they run just 
fin e on the Cyrix right out of th e box. For 
that matter, This M eans War, whi ch has 

1991 1992 1993 1994 1995 1996 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Windows Windows '93 

Special Issues Ou llook'92 
Pn rt­ llOuidcSunm1n '9J 

6Guidcfall '9J 

Special Issues U.S. OeliverySJ.00, foreign Delivery 54.00 · 1990 thru 1996 U.S. OeliverySG.50, Foreigr Delivery SB.SO, 

Canada Et Mexico $7.00 ·All issues prior to 1990 U.S. Delivery SJ.00, Foreign Oelivery $4.00. (Call for availability) These 
prices include: postage !US). surface mail (foreign). ·All checks must be in U.S. funds and drawn on a U.S. bank. 
Ple<IH' mdirnte wh 1th issues you wou ld like hythn:k1119 (4} the h1 1xn. Send rtqlll'\h with paj'111rnt tn : 

m:!il] Back Issues, One Phoen ix Mill lane. Peterborou gh, N.H. 03458, (603) 924 · 9281 

SOMETHING MISSING? 

Complete your BYTE collection by ordering Back Issues today! 

Check enclosed Cha rge : 

VISA MasterCard Ame ri ca n Express 

Card# 

Exp. Date 

Name 

Signature 

First Name 

Last Name 

Address 

Address 

City 

State Zip 

gz 

A Di11ision ofTlw McGrawHill Companies 

134 BYTE A U GUST 1996 

http:OeliverySG.50
http:OeliverySJ.00


f.\edro1'\c soo\1.\1\0r\c' 

for IJPS'fJ""­
~,_· 



world of 

Pournelle Adieu , Pentafluge ... 

managed to crash every system we've tried 
it on, runs faster and causes fewer prob­
lems on the Cyrix than any other system 
we tried it on. 

I'll leave benchmarks and other sys­
tematic tests to BYTE's technical people, 
who can do it much better than I can . My 
bottom line is that the Cyrix 6x86-P166 
with Win 95 is certainly fast enough for 
any application I have to run on it. I have 
enough confidence in its compatibili ty that 
next week I'll set it up as the main system 
here; my only real holdup is furniture, and 
that's just a minor problem. I'll have more 

next month, but I think Intel now has a 
serious competitor. 

I'm having real problems getting PCI­
bus network cards to work properly. 
That's independent of the machines: the 
problem is that the PCI bus wants to do one 
kind of Plug and Play management, and 
Win 95 wants to do another. The resu lt can 
be shee r hell. 

In theory, Win 95 shou ld be able to find 
and recognize new hardware, assign it an 
unu se d interrupt reque st (IRQ) and 
addresses, and get everything running 

properly without intervention. In practice, 
it's a bit different. 

First, many of the newer systems are 
pretty full. The Gateway 2000 P5-133XL 
came with a bus mouse, an internal mo­
dem, a sound card, and two serial ports. 
There was precisely one IRQ available for 
a network card. When we wanted to add 
a SCSI controll er card, we had to disable 
one of the serial ports. Given we have both 
modem and bus mouse, that's no particu­
lar loss, but it turns out to be a bit tricky. 

The first thing we do wi th a new ma­
chine is to get it on the network. I had a 
new Plug and Play Ultimate PCI-3000 
Ethe rn et card from Applied Creative 
Technology. The Cy ri x is billed as a Plug 
and Play machine. It seemed a fair tes t: 
insert the card and turn th e machine on. It 
locked up to hardware reset. I took out the 
board , res ta rted, and tunne led down 
through Control Panel , System, to Device 
Manager, where I discovered that since the 

I'm having real problems 
getting PCl-bus network 
cards to work properly. 

Cyrix came with a SCSI controller, every 
IRQ from 0 to 15 was in use by either the 
system itself or Win 95. 

After the Ultimate PCI-3000 Ethernet 
card locked up the system, I took it out and 
inserted an Intel Ether Express card on the 
IS A side of the bus. This time , Win 95 
noticed the card, which happened to be 
addressed to IRQ 3. When I let Win 95 
install the drivers for the card, it did so, 
automatically disabling COM2, which had 
been using IRQ 3, and all was wel l. Once I 
was sure the network worked properly 
with the Cyrix, I tried again to get the Ulti­
mate PCI-3000 Ethernet card to work. 

It wou ldn't. T he prob lem was that I 
needed to make the system set that card to 
IRQ 3-the o nl y availab le interrupt­
and it just didn't wantto do it. Even putting 
the card into another machine and run­
ning software to force it to be IRQ 3 did 
not work, because as soo n as it was put 
back, the PC! bus and Win 95 between 
them would reset it to something else. This 
isn't a Cyrix problem, nor is it the fau lt of 
the PC! card . We've had this difficulty on 
every PCI-bus machine that doesn't have 
several free interrupts. 

There is a way to do it. What you must 
do is get into the Cyrix BIOS (press the Del 
key as it is booting up) and go into the 
menu item called Advanced Features; go 
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~m am test our [multimedia] 
prognmrs on very short notice and with 

quiCk turnaround. And they've 
uncuvered problems that we didn't 
catch after muuum inJwuse testing. 
Their understanding ofmullimedia 
technologytBU1 the end-user market 
1rarehelped us diliver stronger bug­
free progrrzms." David Harmon, 
Manager of Technology and 
Development Support, Dis­
coveryChannelMultimedia. 
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from there to Integrated Peripherals. Dis­
able COM2, which uses IRQ 3. Do a cold 
reboot-turn off the system-so that both 
the PC! management firmware and Win 95 
know what yo u' ve don e. Now you can 
insert yo ur PCl-bus card , and both th e 
PC! bus and Win 95 will know that IRQ 3 
is availabl e. Then, Plug and Play will take 
over, and things wi ll proceed ni cely. 

I've just done that. Cyrix has a BIOS revi­
sio n that fr ees up another in terrupt . I 
downloaded that from the Cyrix BBS. The 
instructions said make a bootable floppy 
di sk, which I did throu gh Win 95's My 
Computer and the help screen; copy the 
BIOS revisions to the fl oppy disk; boot up 
with the flopp y disk; and issue th e com­
mand Fl as h ecs . bi n. Thattook about2 
minutes. Whil e th e machin e was turn ed 
o ff, I removed the EtherExpress ca rd and 
turned on the machin e. Win 95 reported 
t ha t th e netwo rk ca rd wasn't wo rkin g, 
which was hardly surprising, and then con­
tinued to boot. When it was clo ne, I went 
into Device M anage r and removed th e 
Intel network card driver, turned off the 
machine, inse rted the Ult imate PCl-3000 

Ethernet card on th e PC! bus, and turn ed 
on the machine. 

I was expecting the worst, but in fact the 
system came up, the network set itself up, 
and eve rything wo rked spl endidl y, a ll 
untouched by human hands. When Plug 
a nd Pl ay is workin g prope rl y, it really 
works pain lessly. Of course, it do es n't 
always work properly. 

Pournelle's law: when in stalling hard­
ware, it's important to turn off the system, 

nized hardware and look for drivers. ''.'\ha! 
I have a CD-ROM drive! Aha! There's an 
Ethernet card !" Eventually, it will reload 
its dri vers, and this tim e it will have bo th 
a CD-ROM drive and a network. No other 
procedure seems to work. 

The PC! bus was supposed to so lve a ll 
our compatibility problems, bur instead 
it has created more. It's the same with Plug 
and Play, and the reason is the same in both 
cases: there's a lot of legacy hardware out 

The PCI bus was supposed to solve all our compatibility 
problems, but instead it has created more. 

not just do a warm boot. Alex found this 
our trying to install a D-Lin k Ethernet PC 
Ca rd in a Texas Instruments Extensa lap­
top. He used th e new hardwa re feature 
of Win 95, bur when the network came up, 
th e CD-ROM drive wouldn ' t work . The 
remedy was to go into the Device Manager 
with fire and sword, deleting all d ri vers, 
including th e PC Card-to-PC! bus bridge. 
Ki ll 'em all , God will know his own. Then 
turn off the mac hin e. When it co m es 
back on, it wi ll no tice that it has unrecog­

there, and making provision for tha t to 
work involves compromises that ca n crip­
ple modern stuff. 

There's no way aro und th e shortage o f 
IRQs with present-generati on equipment. 
SCS I tries, but it's very often one more way 
to make you crazy. You can reduce the dan­
ger of insanity when setting up SCSI strings 
by usin g Gra nite D igita l SCS!Vue Go ld 
Diagnostic Cab les. About half the trick to 
SCS I is getting th e termination right, and 
90 percent of wh at's left is being sure yo u 
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significance of new 
technologies .. . doing 
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don 't have cable problems. Granite Digi­
tal cables always work, and the blinking 
lights tell you right away if you've got ter­
mination and a good connection. If you 
often do SCSI, get Granite Digital cables. 

The real remedy to the interrupt short­
age will be the universal serial bus (USB). 
Unfortunately, this will take mo re than a 
new card; it's probably going to have to be 
built onto th e motherboard . T hen we' ll 
need peripherals that ca n use it . When 
it's done, though, you'll be able to add dig­
ital video cameras, scanners, sound dicta­
ti o n systems, ga me co nt ro ll ers, and all 

kinds o f stuff to your system without hav­
ing to get inside the box and without going 
through the IRQ hell. 

At least that 's the way USB enthusiasts 
talk, and you ca n believe as much o f it as 
you want to. I want to believe it all , but I 
do wo nd er if I have n ' t hea rd thi s so ng 
befo re ... . 

Game enthusiasts, rejo ice! You don't 
have to wait for USB to have multiplayer 
game controls. Advanced Gravis Com­
puter Technology is shipping The Ultimate 
Tea m Spo rts Set. Thi s is a hub that con­

nects to the game port on your sound card 
(or your motherboard if you have that kind 
o f mac hin e). Insta ll t he software, a nd 
you can connect up a joystick and a pair of 
game contro llers. Actuall y, you can run up 
to fo ur controllers; I've tested it with only 
two beca use that's all I have. 

These are the kind of two-hand game 
contro llers a ll the kids use, with a round 
button that functions as a joystick for your 
left thum b, a bunch of butto ns for th e 
right, and triggers fo r both index fin gers; 
they' re guaranteed to have a steep learn­
ing curve fo r adults. There are several con­
figurations, all "standard " in the sense that 

J\_J~ Yo.£ _C.J3.lJ~~ ..1-~ 
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Debugging memory leaks and premarure 
frees is extremely time-consuming and 
frustrating. Even after you locate a memory 
leak or premature free , you still have to figure 
out how to fix it. And when you think 
you've fixed them all, your customer will use 
your program in a way you never tested, 
resulting in more leaks. 

Great Circle puts an end to all that. 
Unlike debuggers, Great Circle doesn't 
simply identify memory leaks and premature 
frees, it eliminates them. Every single one of 
them. Even leaks you didn't test for. 
Automatically. 

Automatically 
Eliminate Leak.a 
W"rthout Sacrificing 
Any Perfonnance Or 
Control. 

Simply link your C/C++ program 
with Great Circle and you'll eliminate the 
memory leaks and premature frees. All of 
them. Without impacting the performance of 
your program. Without changing a line of 
code. Without recompiling. 

And we're not just talking new code, 
we're talking legacy code and third party 
libraries-even when you don't have the 
source code. 

To answer some of your questions: 
1) you don't sacrifice any control or flexibility, 
2) you don't need to change your program­
ming style, 3) Great Circle provides a full 
report of the leaks it has eliminated, and 
4) Great Circle is easy-to-use. The learning 
curve is usually less d1an five minutes long. 

Eliminate All Your 
Memory Leaks W"rth 
One Phone Call. 

Call l -800-360-8388 to order 
Great Circle. While a maze might be an 
enjoyable challenge, it's no longer the best 
way to deal with memory leaks. 

l...3~~ ..1-~d~J_[J-1 


Avoid Memory Leaks. 

Avoid The Maze. 


Now, Try Great Circle Risk-Free 
With Our "Leak-Free" Guarantee. 

"If your C or C++ program leaks or prematurely frees 
memory a~er linking wid1 Great Circle, simply rerum Great 
Circle-within 90 days of the receipt date-and we'll refund 
the entire purchase price. No questions asked." 

11lat's not simply a promise; it's our 11 1..eak,Free"guarantee. 
Every wo<d of it. No more ifs, ands, or leaks. 

Gr~e? 
from 

Geodesic s4stemS. 
800-360-8388 

312-728-11 96 (I L) 
c·mfl il: info®geOOesic.com 

J VISIT OUR WEB SITE: http://mvw.geodesic.com I 

every ga me fa nati c see ms to und erstand 
them instantl y. Once you've learned to use 
these cont ro llers, you can pl ay two-per­
son games like M ortal Kombat; or you can 
use just o ne of them to rea ll y cont rol an 
electro nic pinball game. 

That's the good news. The bad news is 
that most ga mes, includ ing the PC ver­
sio n of M o rral Kombat, aren' t awa re of 
the multipl e joystick hub . Appare ntl y, it 
wouldn 't be hard to reco mpile two-per­
son games that now use di ffere nt parts of 
the keyboard to control the action to make 
use o f this system, but I don't kn ow ho w 
many co mpanies will actually do it. 

This will become obsolete when we get 
US B. With USB, yo u co uld have ha lf a 
dozen ga me contro llers connected to the 
same system. And then someone can write 
a multi player version of Doom . . . . 

Itisn 'toften that I get a program so com­
plex that I can' t even list a ll its features, 
much less describe them; but Wall Street 
Analyst 2-CD fro m Omega Resea rch has 
managed it. This probabl y isn' t the ulti ­
mate in stock-charting and analysis soft­
wa re, but it's not likely that anyone but a 
mathematician will want anything mo re; 
and there's no gua rantee that a math e­
matician can get better results. 

There are two approaches to stock-mar­
ket investments. Brokers have their own 
te rmin o logy, but I call them "real-wo rld 
factors" and " trend analysis." Real-world 
fac tors include what the company makes, 
how effi cient it is at making and se lling it, 
a nd factors th at influ ence suppl y and 
demand, for example, weather and climate. 

So me bro kers ca ll th e other me th od 
" technica l factor analysis." It 's a system 
based on predicting the future by analyz­
ing the past, and in its pure fo rm, what the 
company makes or whether it makes any­
thing at all , is irreleva nt. T he impo rtant 
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things are ratio and trend lines. In the old 
days before computers became common, 
this was done by drawing lines on charts 
of the stock's past hi story and trying to 
extra po late trend lines into the future. 
There were all kinds of rules of thumb hav ­
ing to do with the techni cal factors o f th e 
market, such as the ratio of rail road stocks 
to industrials. It all sounded very compli ­
cated, but it wasn't, and you could lea rn 
most of the technical theory in a week. 

Then in World War 11 , mil ita ry-opera­
tions research people developed all kinds 
of mathematical tech niques for predicting 
the future based on a chart of the past. The 
intention was to develop ways to pred ict 
where an airpl ane would be at the time an 
antiaircraft shell could get to an intercep ­
ti o n po int, and th e probl em was suffi­
ciently complex that some of the first high­
speed computers were developed to solve 
the equatio ns in time to do any good . It 
wasn' t too lo ng, th ough, before market 
analysts got interested in the same tech­
niqu es, and thus was bo rn a new era in 
market analysis. 

The new theories a lso spawned so me 
science fiction cl iches, such as the boy with 
the computer who is able to manipulate 
the market and end up owning the earth. 
The auth or of that sto ry didn ' t co nsider 
what might hap pen if everyo ne on Wall 
Street also had a computer. 

That is the si tua ti o n today, and since 
many of the technical analysts use the same 
techniques and often the same analytical 
software, it's hard to get much of an edge 
by do ing market trend analysis. It's even 
harder to get an edge you can act on in time 
to do you any good ; after all, many of your 
o ppo nents have a di rec t wire to a fl oo r 
trader, and they' ll get their orders in while 
you' re trying to call your broker. 

If, after you've thought about that, you 
still want to try your hand at technical mar­
ket analys is, the best bet I know of is to 
get Wall Street Analyst 2-CD and spend 
some time with it. Spend enough time, and 
you' ll know quite a lot about the subject. 
All the analytical tools are in the package, 
and th e instruct io ns, while so m etim es 
tedi ous, are complete. You' ll learn about 
buy and sell factors, and you can call on 
the built-in expert systems to check your 
work. There's o th er so ftware th a t wi ll 
watch fo r trends and alert you when buy 
o r se ll conditions have been met. You'll 
learn about support and resistance lines, 
and all the o ther technical stuff that fasci­
nates Wall Street analysts. continued 
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a. STARTwith the most 
0 advanced client-side SOK onm 

the market: c-tree® Plus at 
$895. 
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ct • Complete "C" Source code .J 

• ROYALTY FREE (Client Side) 
II • Multiple supported protocols 
0 • Fast, portable, reliable 
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0 transaction processing 
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2 platform, industrial-strength 
.J Server that supports. 

• File mirroring • 
• Heterogeneous networkingx • Automatic disaste r recovery 

2 • Multi-threaded design 
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avai labl e: from $445- $3745 w 
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• Convenient OEM terms 

llJ 
n 
0 
• 
llJ 
-<
llJ 
-4 m 
~ 

Heterogeneous TCP/IP Network ~ 
)> 
2 
)> 
GJ 

0JAPAN IKEDA Bldg. #3,4f-112-5, Komei-chou - Tsu-city,MIE 514 Japana. 0phone (0592) 29-7504 fax (0592) 24-9723 ct 	 0 

• Multi-threading 
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IJ• Fil e Mirroring 
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FOR YOUR NEXT PROJECT CALL FAIRCOM: YOU iii
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From time to time we make 
the BYTE subscriber list 
available to other companies 
whose products or services 
would be of interest to our 
readers. We take great care 
to screen these companies, 
choosing only those who are 
reputable. 

Furthermore, subscriber 
names are made available for 
direct mail purposes only; 
telemarketing calls are strict­ •,.. 
ly prohibited. 

Many BYTE subscribers 
appreciate this carefully 
managed program, and look 
forward to receiving informa­
tion of interest to them via 
the mail. While we believe 
this information is of benefit 
to our subscribers, we firmly 
respect the wishes of any 
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want to receive promotional 
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restrict the use of your name, 
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Hightstown, NJ 08520 
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The best part is that you can do all this 
without risking a cent beyond the cost of 
the software; meaning you can develop a 
system and test it before you jump into the 
market. T here's always the chance your 
system wi ll work perfectly until the day 
you invest real money. one of that wi ll 
be the fault of the software. 

Wall Street Analyst 2-CD is the best and 
easiest- to-use technica l market-analysis 
program I have seen. The y have rea ll y 
worked at it. T he CD-ROM version gives 
you the complete stock history of a large 
number of compani es, including Micro ­
soft and Apple. It's fun to supe rimp ose 
their charts. Then yo u can add IBM and 
finish by looking at the trends for a fert il­
izer company. The result should be instruc­
ti ve . Highl y recommend ed as softwa re. 

T he game of the month is SSI's Fantasy 
General. This is a tactical-level game with 
a lo ng story scenari o. It's turn-based, so 
you have plenty of time to decide how to 
proceed. I found it restful after some of the 
more fran tic real-time war games. It's not 
quite as addictive as T his Means War, but 
for compensation, there's no random sab­
orage factor, and whi le it wi ll crash when 
run under Win 95, it doesn't do that often. 
Each episode of the game takes under an 
ho ur, but there are a lot of ep isodes. I 
haven' t fin ished it ye t, but I intend to. 

A good compani o n to Windou;s 95 Is 
Driving Me Crazy by Kay Nelson is Opti­
mizing Windou;s 95 by Le nn y Bai les 
(Osborne-McGraw-Hi ll) . This is more for 
reference than light reading, and unfortu­
nately they chose to go with more pages of 
text instead of a better index and an ana­
lyti ca l tab le of contents; meani ng th at 
there's more in it, but findin g what's there 

can be difficult. It's still well worth having. 
T he book of the month is Expiration 

Date by Tim Powers (Tor Books) . It's a typ ­
ical Powers story: well-researched detai ls 
of a wor ld th at you 'd swear is mode rn 
Los Angeles, but it clearly isn't, since in the 
first chapter the protagonist finds a vial 
con ta ining th e ghos t of T ho mas Alva 
Edison. I don't think you' ll be bored. 

The CD -ROM of the month is Critical 
Mass: America 's Race to Build the Atomic 
Bomb, from Corbis. T his isa well-done his­
tory of how the atomic bomb was devel­
oped. It also includes lessons in the basic 
science involved. Of necessity, it empha­
sizes some o f the Los Alamos people while 
ignori ng others, but the se lections have 
been done reasonably well. 

Corbis is "Bi ll Gates's other company"; 
li ke a ll Corbis products, this one is slick 
and easy to use. It has a sophisticated inter­
face. T here's o ne problem: it will not run 
on a networked CD-ROM drive. The disk 
has to be in a drive nati ve to the machine 
running it. T hat may be a problem for edu­
cationa l institutions. 

As usual, you can find more of this co l­
umn on the BYTE Web site. You might also 
want to check out http ://www.earthlink 
.net/discontinuity, where John C. Dvorak 
and I argue critical issues. lll 

Jerry Pournelle is a science fiction writer and 
BYTE 's seniorcontributingedito1: You can write 
to jerryc/o BYTE, One Phoenix Mill Lane, Peter­
borough, NH 0345 8. Please include a self­
addressed, stamped envelope and put your 
address on the letter as well as on the envelope. 
Due to the high volume ofletters, jerry cannot 
guarantee a personal reply. You can also contact 
him on the Internet or B!Xat jerryp@bix.com. 

PRODUCT INFORMATION 

Critical Mass: America's Race 
to Build the Atomic Bomb 
about $40 
Corbis Corp. 
Bellevue, WA 
(800) 246-2065 
(206) 641-4505 
fax: (206) 643- 97 40 
http://www.corbis.com 
Circle 1019 on Inquiry Card. 

Cyrix 6x86-P166 
from $3939 
Cyrix Corp. 
Richardson, TX 
(800) 340-7501 
(214) 968-8388 
fax : (214) 968-8070 
http://www.cyrix.com 
Circle 1020 on Inquiry Card. 

Fantasy General 
$45 
Strategic Simulations, Inc. 
Sunnyvale, CA 
(800) 601-7529 
(408) 737-6800 
fax: (408) 737-6814 
http://www.ssionline.com 
Circle 1021 on Inquiry Card. 

Ultimate PCl-3000 
Ethernet Card 
$79 
Applied Creative Technology, Inc. 
Dallas, TX 
(800) 433-5373 
(214) 358-4800 
fax : (214) 351-6741 
Circle 1024 on Inquiry Card. 

The Ultimate Team Sports Set 
US$119.95 
Advanced Gravis Computer 
Technology, Ltd. 
Burnaby, British Columbia, 
Canada 
(800) 663-8558 
(604) 431-5020 
fax: (604) 431-5155 
http:l/www.gravis.com 
Circle 1025 on Inquiry Card. 

Wall Street Analyst 2-CD 
about$49 
Omega Research, Inc. 
Miami, FL 
(800) 556-2022 
(305) 270-1095 
fax: (305) 270-8919 
http://www.omegaresearch.com 
Circle 1026 on Inquiry Card. 

http:http://www.omegaresearch.com
http:http:l/www.gravis.com
http:US$119.95
http:http://www.ssionline.com
http:http://www.cyrix.com
http:http://www.corbis.com
mailto:jerryp@bix.com
http://www.earthlink
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BUYER'S 
GUIDE 
Essential Products 
and Services for 
Technology Experts 

Mail Order 
Top mail-order vendors offer the 

latest hardware and software products at 

the best prices. Page 144 

Hardware/Software 
Showcase 
Your full-color guide to in-demand 

hardware and software products, catego­

rized for quick access. Page 16 5 

Buyer's Mart 
The BYTE classified directory of 

computer products and services, 

by subject so you can easily locate 

the right product. Page 17 2 
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•1omega. 
Zip'" Drive ~illillli~WHY 
Fast, easy and 
worry-free data storage 

+ lOOMB capacity on a single 3.5" ZipPAY 
disk + 29ms seek time, up to l.4MB/second 
sustained transfer rate + Pa rallel or SCSI 
interface (SCSI host adapter sold separately)RETAIL? + Compact a nd portable: 1.5" x 5.35" x 7.25" , 
1 lb. + 1-year warranty 

Parallel . * CDW 51392.$199°0 

+ Resolu t10n up to 1500 x 1125 at 16 7 1mlhon co\01 s 
SCSI . CDW 51390+ Snappy im age capture, process ing nncl . . $199°0 

* 
enhancement software + F'auve Matisse Snappy CDW51396for le99! TM 3.5" 1OOMB Zip disk.. $191Hl
Ed ition- paintin g, retouching a nd ti lting software 
+ Gryphon Morph V2.5- morphing. wa rpin g a nd ""$149.00 after $50 rn uil -i n manufi1ct.urcr's rebate. Valid with 

speda l effects software + Preinstalled 9-volt battery pul'chasc of an y ex tern al [omcgn Zip Drive 7/ 1/96 thl'ou gh 9/15/96. 

+ High-grade video cable 

RE, SOFTWARE & PERIPHERALS AT f0DSJ<S@[J[l 
Adobe PageMaker V6.0 WIN.... ..... .. ...545.78 
Adobe PageMaker V6.0 WIN upg .... ... ... ..... ... 132.81 
Adobo Ph o1oshop V3 .0.5 WIN.. ... ... ... .545.78 
Arcada Backup for Windows 95 .. .... . . ... ............55.90 
Caere OmniPage Pro V6.0 WIN upg ..... .... ...114.20 
Caere OmniPage Pro V7 .0 WIN95 upg .......... .11 3.65 
Corel WordPerfect Sui!o WIN .... . .... ... .274 .38 
Corel WordPerfect Sul1o WIN CD.. .. .. 241 .34 
Corel WordPerfect Suite WIN CD upg ........... .91 .77 
Corel WordPerfect Suite WIN upg 3.5/CD .. .....133.70 
Corel DRAW V6.0 WIN95 CD .... .. ..... ... .... .. ...438.37 
Datastorm Procomm Plus V2.0 1 DOS .. ..... ....89.01 
Oatastorm Procomm Plus V3.0 WIN951Y-JIN ...122.77 
Oa!astorm Procomm Plus V3.0 WIN951W1N CD .121 .17 
Datastorm Procomm Plus V3.0 WIN95NJIN upg .. 73.83 
Delrina WinFAX PRO V7 .0 WIN95.. . . ........... 77 .35 
lnlul! QuickBooks V4 .0 WIN ... . ........94 .28 
Lotus 1-2·3V5.0WIN .. . . . .. . .291 .45 
Lotus 1·2-3 V5.0 WIN upgrade.. .. ...92.69 
Lotus cc: Mail Mobile V2.2 WIN ................... .... .125.38 
Lotus Organizer V2.1 WIN .. . . ............ 89.25 
Lotus SmartSui!o 96 WIN95 upg CD.. ... ...... .. ...138.72 
Lotus Smar!Sulto V4 .0 WIN upg. .. ....138.72 
McAfee VirusScan V2.0 WIN95 .... ..... ...44.23 
McAfee VirusScan V2 .2 WI N .. ..............44.17 
Microsof1 Access V2.0 WIN .. . .... .290.94 
Microsolt Access V2.0 WIN dev kh ....... ..... .. .. 296.94 
Microso1t Access V2.0 WIN upg ....... ... .. ..... .....114.98 
Microsoft Access WIN95 upg... . .... .....94.05 

Microsoft Excel VS.0 WIN .. . .... ..296 .94 
Microsoft Excel vs.aWIN comp upg . .............114.98 

Microsoft Front Pago Vl. 1 WIN95 .... . .......134.06 

Microsoft MS-DOS V6.22 upg .... .. ...... .... ......49.05 

Microsoh Office Pro V4 .3 WIN .......... ...............538.24 

Microsolt Oftice Pro V4 .3 WIN license .. .........458.68 

Microsoft Office Pro V4.3 WIN upg .... ..............354 .25 

Microsoft O!tice Pro w/Access WIN95 upg ......314.50 
Microsoft Office Pro w/Bkshell WIN95 CD .... .. .539.03 

Microsoft Office Pro w/Bkshell WIN95 upg CD 314.29 
Microsoft Office Pro WIN95 .. .....539 .03 
Microsoft Office Std WIN95 . ....... .... .......... .. .449 .14 

Microsoft Office Std WIN95 CO .. . .. ..... ..448 .89 

Microsoft Office Std WIN95 upg .... . ......... ..223 .97 

Microso!! Office Std WIN95 upg CO ... .......... ...223 .97 

Microsoft Office V4 .2 WIN .. . ........449.03 

Microso11 Office V4 .2 WIN license ... ... ........ ....382 .05 

Microso11 Of!ice V4 .2 WIN upg ... ..... ..... ..........266.72 

Microso1t Plus! WIN95 CD .. .... .... .. ....... .............45.13 

Microso1t Project V4.0 WIN ... . ...416.51 
Microso1t Publisher CD Deluxe WIN95 ... .... .69.29 
Microsoft Publisher V2.0 WIN .. .. ... .. .. ... 69.29 

Microsoft Visual Bask Pro V4 .0 WIN CD ..... .... .443.49 

Microsott Visual Basic Pro V4.0 WIN vers upg CD .86.33 
Microsoft Visual C++ Subscription WIN95 .......447 .93 

Microsoft Windows 95 .. .. . . ..... ................183.47 

Microsoft Windows 95 upg .. . .. .. .. ........ ....94 .77 

Mlcrosott Windows 95 upg CD .. .. ....... ..... ......94 .77 

MlcrosoUWindows V3. 11 . ........... ... .......92 .06 

MlcrosoUWord V6.0 WIN .. . . . ... 296.94 
Microsoft Word V6.0 WIN upg. ..... .........114.98 

Microsoft Works V3.0 WIN .. . ..........45. 13 

Microso!! Works WIN95 .. . . . .. ... .. ... ....... ..45.13 

Quark OuarkXPress V3.32 W1N . .. ..581.93 
Quarterdeck Clean Sweep V2.0 WIN95 ............28.85 

Quarterdeck OEMM V8.0 WIN95M'JN 3. 1 ... .... ...62 .16 

Symantec ACTV2.0 WI N................ ............171.24 

Symantec Norton An11Virus V3.0 DOSIY-JIN .... .49 .20 
Symantec Norton Anti Virus WIN95 .. ..... .72 .14 
Symantec Norton Anti Virus WIN95 upg .. ..... .. ..33.75 

Symantec Norton NT Tools V1 .0 WIN NT CD ...45.00 
Symantec Norton Utilities V8.0 DOSIY-J!N .. ... ..112.53 
Symantec Norton Utilities WIN95 .. ....... ... .. ... .116. 15 

Symantec Norton Utilities WIN95 upg ... ... ..... ....57.24 

Symantec pcANYWHERE Remote V2.0 WI N ...79.44 
Symantec pcANYWHEAE V2.0 WIN . .... ... .. ... .119.21 

Symantec pcANYWHEAE vs.a DOS ..............121.17 

Symantec pcANYWHEAE32 WIN95/NT.........U1.80 

Symantec pcANYWHEAE32 WIN95/NT upg ....62. 70 
Symantec Win FAX PAO V4.0 WIN .... ................78.79 

Symantec WinFAX PRO V7.0 WIN95 CD ....... ...78.62 

Ventana Netscape Navigator V2.0 WIN ....... ..... .43.04 

Visio Technical V4 .0 WIN 95... . ... ....... .... .256 .11 

Vlsio V4.0 WIN95 CD.... . .....132.88 

Etherlink Ill 108T 5 pack .. ......416.70 

Etherlink Ill 10BT + AUi. ...... ..............107.98 

Etherlink Ill 10BT + AU i 5 pack .........441.95 


link Ill coax .......... ..... .........109.75 

link Ill coax 108T . .... ........ ..103.89 

link Il l combo .. .. ..... ... .. ...... ........122.07 


::g~ ::l ~Cf~b~f~~~.::: ::: ·:· ::::::JU:n 
nk Ill PCI combo .. ... .. ........... ....164.85 

orllnk PCI 10/lOOBT. ...... .........161.91 


Linkbuildor TP/ 12 por1 .... ............ ......319.36 

Linkbuilder FMSll 12 port ..... ... ....... .. 511 .66 


Arlisoll 
NodeAunner/SI 2000T .... ... .. ... .. .. ..... .........71 .80 
NodoAunner Pro combo.. .... .......78.33 
NodcRunnor/S I 2000A............ ........ ...................84 .98 

t:~~~g~-~ :: ~t~~1r11 ?g~t :::: ::::::: :: : :::::::: : : :::::: : ::U~:~~ 
LANtast1c V .. ..... .......... ..... ....... ..... .. .............74.34 
LANtastic user. .. ,88 
LANtastic .30 
LANtastic 17.93 
LANtastic 17.93 

LA ras11c tor Windows' 95 also ava/lab e. 
call COW today /or d()t(ll /s 

~SP 
"''''~" "~"' " '' ' ,... 

t AutoSwi!ch 2 computers to 1 printer .. 24.43 
t AutoSwitch 4 computers to 1 printer .. 35.94 

~~£i~~~1c~1ills~~~~~~.:1:~:: ~::~~'.~'.~'. :::::::::~~~ :~g 

intel. 
Ether 16 10BT.... ..... ...... ... ..... ... ... ..........99.40 

Ether 16 10BT 5 pack .... .... .... ... .. .... .458.76 

Ether 16 combo .... ..... .............. ....... ....123.25 

Ether 16 combo 5 pack ............ ........ .. .559.37 

Ether xpress EISA coax .................... ...........402.82 


~:~~~~~~~~;; ~~~1 10BT .. ... iS'A :.::::·: ::::::: : :::J6~ :~: 
EtherExpress PRO/ EISA ......... ..... ..252.17 
EtherExpress PRO/ PCI.. ............. ... .139.01 

~~ig~~~g~g~:s~~~/Eth ernet .. :.~. '. .~.~~~~ :: :::::: ~~~:~~ 
TokenExpress PRO ISA LAN adapter ...... ...... .242.73 


:,3, 1,1 1. 1- 1aptf•u-1.1.1•r:i t 
Bay Networks 

§~~gg:\g; §~~:~~ g~gJ01~1~-E~~6~uhbu'b· .:· :: :!ga :~~ 

~L!NKSVB'" 
5-port Workgroup Hub .. ........ ... ...... .. ...76.78 

8-port Workgroup Hub .. ...... ........ .. 109.86 

Combo Etho r1 6 LAN card .......... ... .. .. ........... .. ...39.16 

Combo EtherPCI LAN card.. .. ............ ....92 .65 


SMC. 

. ............ .....279.47 
.... .. ...247 .12 

.. ..... ........ .. .. ........316.80 
... .... ... .. 377.54 

-!!~.. 
PE310B2 pockel Ethernet coax .. . . ..... .. ...266 .01 

P~310~¥ pocket gthernet cg~~- ·:::·::::·::::::::Jii:Ji 
~T5~gCT~~~i~t JPot~nnek]ng Iii .. ... ... .............448.10 
PPX03 Parallel port multlploxor ........................ .76.GG 


•MAf:t ;i#tl•l'/·i :l!:WM#•lt.1.1 ;!l'JiW 
c::::.::.:ER 

t ape "§tor ~gg~~8T~avan ir/lernal. ··:::·:·::·::: : ::: ~~~ : ~~ 
ape · tor 1n t e::;~~~~"¢' · 

EXB·8700LT TBU Bmm .............. .................1052.17 

Eag!e96 TBU .... ... ...172.87 


iomega 
.. .199.00 

·iape·dr·!ve·1niernai :: : ~~~:~~ 
~f.~ ~~-,~~-~~'.~.~~~~ - :4~~:~~ 

external SCSl-11 .599.00 
cartridge ..... .... ..... ....... .... .... ......124.00 

MICROSOLUTIONS 
Backpack BOOTD BOOMS Travan parallel ....... ..159.25 

P1NNACl.I! f:&1c R.o 

RCD 5040 2X CDR recorder Internal ........... ...859.50 

RCD 5040 2X CDR recorder external .............954.99 


Ii]SyQuest• 
EZ 135 135MB IDE internal . .. .... .. ...................187.74 

EZ1 35 135MB SCSI external ........... ... ........ .. ...199 .99 

EZ135 135MB ex1ernal ..... ... ............ ...............221 .83 

EZ135 135MB cartridge.... . ... .............19.45 


1:14•ii ·l 4'll3t 
ALPS 

g~~~wgin~~?tci~~~· ·ss·i<eyboard·: :. :::::: :: :::::::: :J~ :f~ 
. .........;f 

g~:~:~:~g §:~:: :: ~~§ ~~~~;;~~~ g~g:: :: : :: :: :: ::: : ~~~:~~ 
Drawing Slate II 12x12 w/pressure pon ..........218.80 


EPSON' 
camera ...................... ............499.00 

System II . ............... ....... .........429.67 

scanner .. ............... ... ... .. .. ........727.6 7 


o color scanner .. ........................1125.16 


(h~ ~:~KL:~· 

~~ §g:~J~l !~ ~:fbk~~s~~~~~~-~ :::::::::: : :::::: ::: :~~~ :~J 
HP ScanJet 4C fla1bed scanner .... .. .. ... ... ........946.17 

HP ScanJct 4C document feeder ....... .... ... .453.97 


KODAK 
DC40 Digital Science Camera .........................699.00 

DC50 Digital Science Camera ................. .......999.00 


~ 
111i11i1 

MouseMan 96 ............. . .. ...........53 .89 

Cordless MouseMan ... .. ... .......... ........... ..67 .91 


~:!i%~~caann Lle~~rc~~~re~~rPOinier· ............ .. ..::.:::nl :~~ 

TrackMan Marble .. .... .. ............85.11 


MICROTEK 

~~~~~~~~~~~~~t1g(ft~~~ci :·· ···· · ·:::: :: :::: : :: :::: :: !~~:!~ 
ScanMaker E6 color flatbed...... ......... .... ..........556.49 

ScanMaker II! color tlatbed .. .. .. ...... .. .. ..1888.54 


~~~~~-
Vista-S12 PCPro2 ........ .. ................841.13 

Powerlook II PCPro2 ... .. .......2277 .93 


v V I SIO N EER 

PaperPort VX .. ..........274 .94 

.'ill!§ j l ~1 i # · l '·*·':1.13 , 
Creative labs 

Blasler 4x CD kit. .. .... .. .............................. .. ... 125.69 

Sound Blaster 16/3D value edition IDE ... .. .. .. .. .. 94 .63 

Sound Blaster AWE 32 PnP ... . .......222.43 

ADS TV Supcrscan 2 PC 10 TV converter .......292 .20 

ADS TV Elite Prow/remote mouse.. .. .. ... .. ... .. ..199.1 5 

Allee Lansing ACS500 surround system .. ...299.39 

Connecl lx Qu!ckCam for Windows ... ........ ........ .98 .05 

Connectix Color QulckCam for Windows ........226 .29 

Dimnond Mu\limedia Kit ULTRA SX CD ..........333 .73 

JBL Media series speakers 10 wans .. ....... ....183.98 


~~r~~~~~cine~i~~ ~gaPk;:;11~r -~~-~~~. : : :: ::· : :::: : : :U::~i 
Microsolutions 6X CD parallel ................... .. .....296 .07 

Microsolutions 6X CD w/sound parallel .. .... ...385 .45 


~~E1~0xfg~P8b l~~:~n~ti 1•1 ••~~~'.~~~.: ··· · ············::~!i:i~ 
NEC 6Xe 6X CD external .............. ......... ... ......335 .65 
NEC 4x4 4X CD 4·d i_sc changer external ........ .198.53 
NEC 4Xc 4X CD 7·d1sc cha_nger external.. ... ....342 .15 
Pioneer DA fl..1624X 4X CO &<iiscchangorextemat..294 .93 

~:~:~g~:~ ~~r~g1;·f~s~g1~Ci)~.'.~.t·~-~ ~:. 1 
•• :: ::: : : ~:: :~~ 

~~~~1m~s~s~iAr~·11·:::~ :~~ 
~~~M6~n~~ar ~itiir~~;~;~ i· . ::::::::::::::::::::::::::~~i :~~ 
~~~h~b0a03~6~rs6~~88°~~~\e1tiiEirnai::::: ::: : ::::::~i: :~~ 
Tu rtle Beach TBS-3001 4X CD 3-disc changer 187.80 
Turtle Beach Tropez Plus 32 ........ .. ........ ........ .. .219.11 
Yamaha YST M·15 10 wa11 speakers ................69 .63 
Yamaha YST M·15 45 watt satellite system......169.86 

tt•Uhl·i;f 
Mag lnnovision DX1595 PnP 15" .28mm .... ...374 .14 

Mag lnnovision DX1795 PnP 17" .26mm ........658.44 

Mag lnnov!sion DX15T 15" .26mm ... ...... ..405.80 

Mag lnnov1sion DX1 7T 17" .26mm ...... .. ........ ..715.47 

Mag lnnovision MXP1 7F 17' .26mm ....809.48 
Mag I MX21F 2 1" .28mm ... ........... ..1484.25 

Magnavox 99 14" .28mm ... ... . ....... .. .....252.29 

Magnavox 15' .28mm ... .. .... .. ........... .329.19 

Magnavox 15' .2Bmm ... .. ............. .. .. .369.77 

Magnavox CM4018 17' .28mm ... .. ........ ... .......636.08 

Ma navox CM5600 20' .27mm .... .. ... ... ... ... ... .1242.00 


' .31mm .. ..... .... .. ... .. ... .1013.19 

15• .25mm ........ ............ ... ........ ..... .526.24 


15" .28mm .................... .... .... .. ... .473. 13 

17" .28mm ...................... .. .. ..... .. .799.84 


.......... ..... ....... .... .1943.57 

2 1" .2Bmm ...... ....... ... ......... ...... ....1664.03 

7GLi 17' .28mm... .. .... ...... .749.00 

7Glsi 17' .26mm ... .. ..................... .919.00 


15sx 15' PnP .25mm.... ..........395.63 

15sfll 15' PnP .25mm ............472.90 

17sfll 17" PnP .25mm ............775.83 

17se ll 17' PnP .25mm ... .... .. .. 976.41 


an 20slll 20' PnP .30mm ........ .1635.53 

Viewsonic 15GS 15· .27mm...... ... ...................405.80 

Viewsonic 17GS 17' .27mm... ......... ... ...... ......651.18 


~i:~~g~:~ ~f~~u:1s.t i~~~~~.:.~.~-~-~- :: :::::::: 1· ~~::~i 

If you find a better price, 
call CDW®before you buy 

847-465-6800 
Sales: 800-959-4239 (4Cow1 

NASDAq 
BUY WITH CONFIDENCE 

cow• IS A N ASDAQ 
TRADED COMPANY 
TI CKER SYM BOL CDWC 

D & B rated 5A1 
Duns 10·762-7952 

CmU alll!N!QeSollfnol~l!lunUlmtOl~fQl)'DIJ!fl'Olt(tOO 0!!1<"-.cgrw,~)'CIJl cm!d.an!'S ~bilr'l 
lOlrm f1 '911tttaiaNl!d .. ll'll!WUel'SIUllll!r!'9l11~~~'intll'1t:~~ The=t olns..anot 
r1ori~.1000351atll'll!"'*'tot.1~m.itt1\AbWllll>Qle~J.-1001o1......,.~~ orS600 1tr m'*" 
paci(lgie~'l'JTllJl\IS llolole r1twnr>g/,fl"/po:wMl.)'Cll/l'IUlt otUnll11\l.IA ""'1:.tl ~rtlr.INIS ill ~ !O I 
JH!W.hg tH $oftwJ 1 t , tNP'1 o!W! ~t •ie;Uon.:wnpontri1S•rt~ rclutNt>i!. Ak'>l 1 0 tl.-s ~ror~~n 
~1'{per<011.Mc:hedtAll ~r 11">1111 S1J~t !Qcturig11forll?1ten ~ptOO!ICl\ COW....,..n:t>t r'Cf>!Klmakt~1! 
oueio1!"iangV1g m.1rU1 cond.tioos .~1Cldul;l~scon!hl>l>Oll.llWUJ!.ic;tu111 prlceC-.....,,..a1~errois in ldV!rtM 
mon1S. Al ulO!trwU~1~"4~\.s m CO! st!itt'ltCl>tlt1o! C!'ll!.~ rn;:oett".~-<£"> 

cow• TELEPHONE 
HOURS 

Sales 
Ma-day·Friday 7am-9pm CDT 

Salurda)< 9am·5pm CDT 
Tech Support for Customers 
Morday·Friday 8am·9pm CDT 

Salurday 9affi.5pm CDT 

Fax: 

20CM64 20

2 1· .2Bmm .. 

http:changer187.80


*"'" •NetWare V4.1 . ·.· 
The only network ready ' ' ' · · 
for tomorrow, today . INetWare O 
Advanced security, aut hentica­
t ion and audi ting capabilities 
make NetWare V4. l the indus­
t ry's most secure network operat­
ing system, and, with NetWare 
Directory Servicesn i, enable it to 
provide the platform for true distributed 

WHY 
SETTLE 

FOR LESS? EPSON Stylus Pro 

computing. 

5-user CD ............. ............. ....... .... ... ... ..$703% CDW 49472 

10-user CD .....................................$15691§ CDW49482 

25-user CD ......................................$2319M CDW 49483 

SO-user CD .......................................$3176M CDW 49484 
Fo1' itlformotiu11 on oilie r Novell multi-user po ck 

config u.rcitions, oddiliue lice11sing and upgrades, call a 
CDW ~1 cco1111t Executi ue today. 

CDW® 
SERVICES YOU 

BEi IER™ 

The next step in color inkjet printers 
'Y Maximum resolu tion: 720 x 720 dpi in black or color on 
plain paper with Microdot technology T Maximu m print 
speed: 3 ppm black printing, 1 ppm color prin t ing 
... Parallel and serial in terfaces 'Y PC and Macintosh 
compatible T Networkable-optionnl Ethernet or 
LocalTa lk interface cards available'!' Optional Adobe 
Postscript level 2 with Pantone calibrated colors 

'I' 2-year warranty $44900 
PRICE DROP! 

CDP CARRIES OVER 20,000 PRODUCTS. 

TOSHIBA 

[Jil ~!~K..~ 
t-P Otri3cril: scnx:::T&'12'.>EM312GB 1Q4·~..6015.06 
f-POrrexk 5:XICTS5'1ID 1EM31 2GB IQ4" cd.e.4155.37 
t-P()rrihj( ;mx:;'fSff1:D 16\e t.338 12.1" cd.e 589Ji.24 

NEC 
Versa 2200C SflS BMB 810M8 9.5" aclive ....2449.00 
Versa 4050H 5/90 SMB 810MB 10.4" active ..4099.IKI 
Versa 4080H 5/ 120 SMB tGB 10.4" aclive ....4399.IKI 

~"-" 
11.'J' d..a«m 4XCO . 

.3GB 12.1" active 6X CD. 
1.3GB 12. 1' active 6X CD 
2. 1G812. 1'active 6XC 

'.!J TuxAS 
INSTRUMENTS 

Call for a free 
COW®catalog 

IB:i'li: 

................2329.00 

................2611.00 

..............3191 .00 

Of\IDATA 
184 Turbo ........228.21 Ml591 ..................603 .67 
ML320 ..... ..... .... .315.50 Pacemark 3410 .1323.7! 
ML32 1 .. ...............445.15 OL600e ................399.00 
ML380 .................222.74 OL610e/PS ..........693.65 
ML395 ............ ... 1005.83 OL810E ..............755.42 
ML520 .................311 .94 OL1200 ...............9TI.ll 
Ml521 .................509 .02 OKIJET 20 10 .......261.13 
Ml590 ........ .. .....445.72 

Canon 
8J30 mono ..........265.50 8JC4100 .269.00 
BJC70 .................293.86 MultiPASS C2500 
BJC2 10 ...............199.00 printer/copier/scanner/ 
BJC6 10 ......... ... ...429 .00 fax ... .....................516.21 

EPSON" 
DFXSOOO Plus...1385.41 
DFX8000. .2333 .18 
FX870 .................289.45 
FX11 70 ... ..... ... .. .. 376.56 
FX2170 ...............499.00 
l0570+ ...............246.25 
L0870 ........ .........443.03 
LO 1070+ .............313.04 

l02170 ...............599.0I 
LX300 ..........165,41 
Stylus 1500 .. ... 995.00 
Stylus Color II .. ... 279.01 
Stylus Color lls ....189.11 
Stylus Pro color ...449.0D 
Stylus Pro XL colof1 799.00 

LEXM1\RK_ 
4039 1 .. .. ... ..............1037.81 
Color J ........117.97 
Color J ...386.75 

g~:~: .....................................1 17 

~~~n1er8ft&1iiarmannkjei·:: ·····················1 

Panasonic 
11 50 .. .. .... .. ........ ...129.10 3123 ................. ..256.11 
2023 .. .... .....178.91 KX·P6100 Laser ..318.« 
21 30 ............. ... ...204.29 KX·P6500 Laser ..446.69 
2 135 color..........247.53 

~TEXAS 
INSTRUMENTS 

microl aser 600 ..... . .....................695.69 
microlaser Pro/8 .. .. ........... .. ... ........................1106.95 
microl aser PowerPro/ 12 ........ .................. .....1362.58 

(Ji.) ~!~K\~~-

~~ 8:~~j:: ~ri88~~~o~1 ?n~~j!e~~~\~~~~ ::: :::::::J;:::; 
HP DeskJet 682C color printer .... .. .......... .....329.00 
HP DeskJet 820Cse color printer ...... . ........399.00 
HP DeskJet 855Cse color printer .......... .. ... .... .499.00 
HP LaserJ et SL prm1or ................... .479.00 

~~ ~~~~~~:~ ~~J~~1 ~!'!/cop1e r/pnnler :::::::::::::: :: ::~ : ;~ 
~~ &'::ta~'~ 1~~11 1:::'~~,~~~~~~~~·;~: : ~: 
LabelWritcr XL WIN ...~?.~~~.~ ........Ul.62 
LabelWriter XL Plus WIN .. . ....218.11 

M:M;t .i.J; IL'J:fj:i4.1ai ;i•l443;tW 

~· 
540MB EIDE .............. ......... .............. .... .... ... ..164.65 
1.6GB Fast·ATA ...................... .........................261 .51 
2.0GB Fast·ATA ........ ..... ......... .........................291 .47 

C:::.::.:ER 
540MB EIDE.........1'4.65 1.08 Fast SCSl·2 ..281 .10 
850MB Fast·ATA .•112.SO 2. 14GB FastSCSl·2 .553 .34 
1.0BMB IDE.......... 21J .62 4.29GBFastSCSl·2 961 .74 

&)! Seagate 
545MB Fast·ATA.•.114.06 2.1GB Fast ATA·2 .299.00 
63 1MB Fast·ATA.•.174.06 2.14GB Fast SCSl·2.762.64 
1.08GB Fast·ATA2 205.41 2.14GB FNY SCSl·2.804.38 
1.0BGB Fast SCSl·2 253.46 4.29GB Fast SCSl-2 .911 .911 
1.6GB Fast·ATA2 ..291.U 9GB Fast SCSl·2 20116 .07 
2.0GB Fast SC Sl-3.626.12 

TERN DIGITAL 
......................... .................191.31 

e:::::.. ::::::::::::::::::::: ::::::::::::~:~ :~i 
·2...... ...356.79 
·2 ........ ..................... ..........401 .67 

CONTROLLERS 
·3+ w/on·board BIOS .... 

.:~~~~l 1~~~ ~=~~ 
A 5 SCSl·2 CD Kit 
Adaptec 2842 VLB SCSl·2 .......... 
Adaptec 1542CP SCSI Master Kil 
Adaplec PCI Ultra Wide SCSI Kit 
Adaptec Power Storage ISA Klt ....... .................609 .46 

=cEi~~~rf~· BiOS··;ssso~:; :~~ 
Promise EIDEMAX JSA 2HD on·board BIOS .....25.81 

BOCA 
Online Express 14.4 Internal wlfax ....................46 .82 
Onl!ne Express 14.4 external w/lax ...................67.87 
V.34 28.8 Internal w/fax ... ......... ................147.46 
V.34 28.8 exlemo.1 w/1ax ....................... ... .......209.64 

(DHayes 
ACCURA 144 Intern al w/fax 
ACCURA 144 extern al w/fax 
ACCURA 288 V.34 internal w/1ax .. 
ACCURA 288 V.34 ex1emal w/1ax . 
OPTIMA 288 V.34 Internal w/fax . 
OPTIMA 144 ex1ernal w/fax ...... 
OPTIMA 288 Business Modem. 

® MOTOROLA 

14.4 Intern al w/fax. 
14.4 Mini-t ower w/fax ..... . 
V. 34 28.8 internal w/fax .. . 
V. 34 28.8 Minl·lower w/fax 

PUREDATA 
SatisFAXtion 400 14.4 internal 
Sati sFAXtion 500 28.8 internal 

ZOOM 
V.34 28.8 laxmodem internal ...........................122.31 
V.34 28.8 faxmodem external .........................159.94 
V.32bis 14.4 Voice Speakerphone internal ......114.99 
V.34 28.8 Voice Speakerphone internal.... ......159.94 

CDW111 sells for less and services you better!™ 

800•959•4239(4CDW) 
Visit our newly redesigned web site! www.cdw.com 



12.7MM 

When you need a low-height drive, look to the slim 12.7mm and 19mm drives from Hitachi­
perfect for notebooks and other portable PCs. 

0 NO '1l' lEi IBl ((])((])lit. JR lEi A IJl) 1C 2.5'' drive is only 12. 7mm high [DK223A-81) 
0 IJl) !Fi A Ni A 'lf' rr CA ll. ll. '1{ low power consumption maximizes notebook battery life 
o ·!!'!Fi ANS IF lil !Fi !Fi A '1l' 1Ei -up to 16.6MB/sec 
o CAlPACll'll' Il lES -1.8GB, 1.3GB, 1.08GB,and810MB 

The ATA-2 line of hard drives from Hitachi comes in both slimline and full-height profiles. All 
drives feature fast average seek times of 12ms and high reliability of 300,000 hours MTBF. 

C IQ) NS AN stocks the 2.5" Hitachi drives as well as a full line of other disk, tape and 
optical storage products. For more information, call Consan today toll-free at: 

7676 EXECUTIVE DRIVE 1320TOWER ROAD 101 EAST PARK BLVD. 
EDEN PRAIRIE. MN 55344 SCHAUMBURG, IL 60173 PlANO, TX 75074 
TEL: 612-949-0053 TEL: 847-519-1060 TEL: 214-422-3392 HITACHI FAX: 612-949-0453 FAX: 847-519-1248 FAX: 214-422-3397 

C 1996 CONSAN. INC. 

Circle 185 on Inquiry Card. 



Control up to 96 file servers 
with just 1 keyboard, 
monitor and mouse! 

• Works with all 100°/o IBM compatible computers; built­
in support for both PS/2 and serial mice 

• Integral Sun and optional Macintosh support available 

• KeyScan™ feature for keyboard-controlled scanning 

• Add a second control center up to 150 feet away 

• AutoBoot™ feature boots computers without operator 
intervention 

AUTOBOOT 

COMMANDER TM 

COME SEE US AT 
Networld + lnterop in Atlanta 
Sept. 18-20 at Booth #2920 

Company 

Cybex Corporation 
4912 Research Drive Huntsville, AL 35805 USA 
(205) 430-4000 (205) 430-4030 fax JCcYBEX™ 
http://www.cybex.com/ 

Cybex, AutoBoot, Commander and KeyScan are trademarks of Cybex Corporation. IBM, PC and PS/2 are registered trademarks of International Business Machines 
Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Sun is a trademark of Sun Microsystems. 

Dealer Program Available Made In USA 

Circle 1 71 on Inquiry C ard (RESELLERS : 172). 

http:http://www.cybex.com


Call about our Tutorial 
and Troubleshooting 

Series on video cassettes! 
A wealth oftechnical 

help at yourfingertips. 

Miao-.6.
U,j11('1(fW,Jt=~'tt. ·I 

Fullu D/S independent Callfor ujJgmdejJ1'icing &
diagnostic software... complete newfeatures list! 

MICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 
the expanding need for accurate system diagnosis in the rapidly growing 

desktop computer market. Patterned after super-mini and mainframe diagnos­
tic routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world. Speed, 
ease-of-use, and razor sharp ACCUUACY are a few of the advantages that arise 
from this system independence. Jerry Pournelle awarded MICRO-SCOPE & 
POST-PROBE the User's Choice Award in the May 1994 issue of B)1e Magazine, 
saying: ··vou nmnc it, this tests it. If you maintain PCs you'll love it. "' 

+ LOW-LEVEL FORMAT-Performs Low-level fo rmat on all drive types 
including IDE drives. This function cannot hurt IDE drives. + TUUE HAllD­
WAnE DIAGNOSTICS-Accurate testing of CPU, IRQ's, DMA's, memo1y, hard 
drives, floppydrives, video cards, etc. + IRQ CHECK-Talks directly to hard­
ware and shows 1/0 address and IRQ of devices that respond. + O/S INDE­
PENDENT-Does not rely on O/S for diagnostics. Talks to PC on hardware 
level. All tests arc full function regardless of O/S (i. e. Windows, Novell , UN IX, 
OS/2). + InQ DISPLAY-Showbits enabled in IRQ chip for finding cards that 
are software driven (Network, Tape Backup, etc.). + MEMOUY EXAMINE­
Displavs any physical bit of memory under I Meg. Ve1y useful fo r determining 
memory conflicts and available memory space. + AND MUCH MOUE ... 
We don't have enough space here fo r everything this software can do' 

llrJt E.., Unlrmol P.O.S.T. Corti far All PC1/ 

use this Power-on Sell-Test card to debug 
anu "dead" PC that won't noot... 
" This is the onlycard that will functi on in eve1y system on the market. The 

documentation is extensive, and not only covers the expected POST 
Codes fo r different BIOS versions, 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, Second Edition' 

+ Includes pads for voltmeter to attach for actual voltage testing under load. 
+ 4 LEDs monitor +Svdc -Svdc +1 2vdc -12vdc. + Monitors I-Ii & Lo clock and 
OSC cycles to distinguish between clock chip or c1ystal f<tilure. +Monitors 1/0 
Write and 1/0 l~ ead 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/E ISA/MCA. 
+ Compatible with Micro Channel computers. + Dip switch allows easy selec­
tion of 1/0 pons to read. + Includes tri -state LOGIC PROBE to determine 
actual chip fail ures. + Manual includes chip layouts and detailed POST proce­
dures for all major Bl OS's. + AND MUCH MORE... call for more details. 
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Micro-scone cuEnrM 
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 floppy disk 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. 

Micro-scone cEnSUS'M 
LETS YOU KEEP TRACK OF HUNDREDS or even thousands of 
computers and know each one's exact hardware and system 

configuration at a glance. Many techni­
cians and MIS Directors use this soft­
ware tool to save hours of downtime 
in companies with multiple computers. 

Simplyload the supplied disk into each 
computer on site (up to I00 PCs recordable 
on each disk) . CENSUS automatically 
records complete system information and 
assigns each PC a unique ID number. The 
data can now be downloaded from the disk 

into any database program so it's readyto 
retrieve at a moments notice. For even greater productivity and speed, 
use CENSUS in combination with MICRO-SCOPE CLIENT to remotely 
diagnose each PC and arrive with the exact parts required, fullycom­
patible. You'll be in and out in a flash with a greater profit margin. 
Call us for information on increasing productivity. 

Micro-scone BURn-tn'· 
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
tial 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. Detailed 
system log written to 
disk after testing. 

IVllCAO 

All products are caa a 
Windows 95 Compatible 

Circle 186 on Inquiry Card. 
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CALL FSI WITH THE 


NAME OF YOUR PC! 

Our upgrade expert1 have de1a1!ed con~gurot1on 
1nformorion on thoosorn:h of compu!ers crid printers, 
from1heoldos1 101he lotes1 models! 

WI PROVIDE YOU WITH: 
V' Yoursys!emmemory!eotures 

(RAM,coche&video) 
V' How much memory you really nttd 
V' Memory products ovo1loble for your sy1tem 
V Nici! cos! effect1~e upgrade porh :::x your system 

V' You1 systems mi1imum & mo~1rnu'"'I 
memory copobilities 

'!J TEXAS 
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IF YOU CAN'T FIND WHAT YOU'RE LOOKING FOR CALLI 

TERMS & CONDITIONS: (1edi11md 01dtt1iWdonly 10\'Olli Y!lri1ed t.ling 
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1efl.l!ldexd:idingihipp111goodi11W1o!l(e. Al!oTherrelLl'mmus! be innew,mo!oble 
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Circ le 1 78 on Inquiry C ard (RESELLERS: 1 79). 
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• • • • 
• • 
• • 
• When you choose the DataFlex application 
: development system,you can counton delivering pow­
• erfu l so lutions. DataFlex's greatest strength is in the 
• language, a4GLstrong enough to susta in anythingyou 
: can bui ld on it. Powerful enoughto take you farbeyond 
• the pointatwhichmost other products leave youstranded. 

: Over 350,000 installations and 2,000,000 users in 40 
• countries makeDataFlexa proven solution for a wide range 
• of business appl ications for companies like Mercedes­•• Benz,Coca-Cola,and World SHARE. 
•• " World SHARE turns streets and strangers back
• into vibrant neighborhoods.Each month 400,000• families in 33 states volunteer to improve their•
• communities in exchange for 50% savings on
• groceries.As anot-for-profitbusiness, there's no•• margin for error on large investments like applica­
• lion software.World SHARE's developer, Comware
• Computers,chose DataF/ex because nothing else• compared in power or reliability. Our DataFlex•• application's versatilityhasallowedSHARE's mem­
• bership to grow from alocal concern to nearly a• half-million families nationwide.Itcontinues to let•
• us concentrate on expandingourbusinessofbuilding
• caring communities."•• Andrew J. Morikawa• President, World SHARE••• DataFlex means business. We speak your 
• language because we want you to speak ours. Cal l us 
• today for afree information kit. 

CompuServe: GO DACCESS - Internet (WWW): http://www.daccess.comDATA ACCESS 
Phone(305)238-001 2CO R PORAT I ON 
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UPS Ii Battery BackUp System 
JLSA $97 
MA~ 203 

7 Outlet, 18,000 amp Spike, Diag . LE Ds, 7' Corf DI: 19 

Provides power protectio n (UPS, Surge) 
tor PC stations, File Servers, 
Multi-User to Mini Computer Systems. 
PCM-35 350VA, 10 min. 

Full Load Backup, 141bs s99 
550VA, 15 min . 
Full Load Backup, 321bs $149 

CATEGORY 5 
"High flex" 10 Base TPatch Cables 

CATEGORY 5 (100Mbps Standards) Colored Cable ONLY 
(No Boot) ·Simply fill in __ with one of following cable colors desired: 

70 (Gray) 73 (Green) 71 (Black) 74 (Red) 72 (Blue) 75 (Yellow) 
Allex No. Length 1-9 10-49 50+ 
73-66_ -3 3 ft $3.40 $3.09 $2.83 
73-66_ -7 7 ft 4.40 4.00 3.67 
73-66_ -15 15 ft 6.44 5.85 5.37 
73-66_ -25 25 ft 9.02 8.20 7.52 
73-66_ -50 50 ft 14.80 13.45 12.33 

32 

Wall Plates for Inserts 
l=lvory W=White CAT 5 Surface Mount Jacks f8PBC) 
Part # Description 1-9 10-24 
KWP-1 1 Port i $1.49 $1.34 
KWP-2 2 Port o"o 1.49 1.34 
KWP-3 3 Port O O 1.49 1.34 
KWP-4 4 Port O o 1.49 1.34 
KWP-6 6 Port 0 1.49 1.34 

Cat 5 - 110 Type RJ45 Jack INSERTS 
Available Colors:Whlte, Ivory, Black, Red, 

Green, Yellow, Orange & Blue 
KJ-110WH (White) $5.50 $5.00 

Other Type Inserts 1-9 

Each 25 
SM8·2·5 Dual $5.99 $4 .99 
SMS-5 Single 4.50 3.90 

Cat 5 19"Patch Panels 
With 11 O Punch Down Blocks 

Part # Desc. 1-4 
PP824·5 8 Wire, 24 Port $99 
PP848-5 8 Wire, 48 Port 199 

MP-BS 
KP-I N Bl ank Ivory $0.30 
KP-INW Blank White 0.30 
KP-BNC BNC Feed through 

10-24 
$0.25 

0.25 Modular Plug, 8 pin for 24 AWG Solid Wire 
1-99/.38 100-999/.30 1000+/.25 

Ivory 3.00 2.73 
KP-BNCW BNC Feed Thru 

White 3.00 
Replacement Power Supply, 230 W t rn PS230MINI $29ST Insert 6.50 

Category 5 IUTPI Unshielded TWisted Pair ~ 1-99 ' 100 .999 · 
VDC5· 4 Level 5, 4 Pair, Unsh ielded CL-2 PVC $0.15 $0. 10 
VDC5- 4P Leve l 5, 4 Pa ir, Plenum -:::.::> 0. 45 0.30 

HEE 1284 Enhanced Parallel UPP) Printer Cables 
Bl-Directional Printer Cables 
PPC1284·6 DB25 Male to Centronics 36 P Male ( 6 ft) 
PPC1284-10 DB25 Male to Centronics 36P Male (10 ft) 
PPC1284HP-6 DB25 Male to Hall Pitch Centronics 36P Male (6 ft .) 

Cable Assemblies !Premium fully Shielded)
Part# 
PPC301·6 
25MM-6 
25MF-6 
HD15MM-6 
KEC-6 
PS2KEC·6 
MEC-6 
PS2MEC-6 
ATM-6 

Description Each 
Printer Cable DB25-36 Pin Centronics, 6ft. $2.99 
DB25 , 25 Line Cable Male to Male, 6 ft. 3.99 
DB25, 25 Line Cable Male to Female, 6 ft . 3.99 
15 Pin High Density, Male to Male, 6 ft . 4.99 
AT Keyboard Extension Cable, 6 ft . 2.99 
PS2 Keyboard Extension Cable, 6 ft. 3.39 
AT Monitor Extension Cable, (9M-9F) 6 ft. 2.99 
PS2 Monitor Extension Cable, 6 ft . 3.39 
AT to Modem, 6 ft . (9S-25P) 2.99 

~A\TEN 
Network server switch 

Each 
$12.95 

15.95 
19.95 

10+ 
$2.54 

3.51 
3.51 
4.24 
2.54 
2.99 
2.54 
2.99 
2.60 

V.341 ZOOM 28.8Kbps ZOOM 
Internal Send/ -
Receive Fax Modem $129 

SPORT-28.SE 111'1obotlcs· 
US ROBOTICS~--·--
28.8Kbps External $209 

MASTER VIEW allows one console to access six 
servers (CPUs). Supports VGA to Multi-sync, has 
built-in buffer, is Daisy Chain-able, AutoScan or 
Manual selection (3-40 sec. scan interval) , 
Perfect for computer room access to fi leservers, 
trouble shooting, testing or a. c. Computers Ii ElectronicsCS-106 Ma sterView (AT Onl y) , 1 to 6 1279 800-531 -5369 
CS-104 AT/PS2 MasterV iew, 1 to 4 269 Hours 8am-6 :30pm M-F • 9-5pm Sat , 12-4pm Sunday CST 
CS- 102 AT MasterView, 1 to 2 219 
VIDEO SEPARATOR • Vi de o Si gnal is enhan ced CO RPORATE, INSTITUTIONAL &GOVERNMENT POs WELCOME.NET30 TERMSAVAILABLE UPON APPROVAL 
fo r distance up to 210 ft . (Daisy Chai nable) TE RMS : For C.O.O. ordersadd$5perpackage. MinimumS25. Cashor CashiersCheck onty. Fo101dersunder$99add$3handling 

VS -1 04 4 to 1 $11 9 :~~~· r~~i~~i'WM~#isa~~~:in~nr:~~el~~ri~~a~~ 0 s~~~~~~~ 1~x!~1 r;;~~~~:: :~~~~:1 ~:1~~~1 :n non-
V 5 -1 0 8 8 to 1 1 7 9 resaleable condition. Prices subject to change with out notice. We are not responsible fo r typographical errors. 

~~"CJ 

VOYAGER 64-Bit 
"Lightning Fast" PCI 

Graphics Accelerator 
SVGP64 BOCA Voyager 
64-Bit PCI 2Mb 
Graphics Accelerator $189 
SVMP64 BOCA PCI Voyager 
Movie Player, 16-Bit, 1 Mb 139 

I/I BK CDRDM Drive 
MITSUMI 900Kbps data transfer 

with 30mps access. 
128K Built-in Buffer memory, com­
patible with 16-bit enhanced IDEIATAPI 
interface definition allowing connection 
to standard /DE, offers front panel 
headphone jack, volume control, has 
motorized front disc loading/auto eject 
and is MPC2 compliant. 
FX-600 MITSUMI 6X CDROM 



Won't interfere with running 
applications or network software ~ ...- . - .:... ..... 

Access any PC attached to the 

AutoBoot Commander 4xP or 


lxP via telephone lines! 

• 	 Works with any IBM PC/AT or 100°/o 


compatible computer 


• 	 Built-in support for both text and VGA 

graphics viewing modes 


• 	 Full remote key­

board control 

allows you to 

control any 

attached PC 

as if you were 

actually there 


• 	 Perfect for offsite 

troubleshooting! 

Change the CMOS 

setup, reboot, or even 

cold-boot any attached (:>~ 


~1-. 
~ • "

• 	 Upload or download files to any attached 

PC; transfer files or upgrade the software 

on any computer 


Key·c-..-1View™ COME SEE US AT Company 
Networld + lnterop in Atlanta 
Sept. 18-20 at Booth #2920 

Cybex Computer Products Corporation 

4912 Research Drive Huntsville, AL 35805 USA 

(205) 430-4000 (205) 430-4030 fax 

http:/ /www.cybex.com/ 


Cybex, Commander, AutoBoot, 4xP, and lxP are trademarks of Cybex Computer Products Corporation. IBM, PC, and PC/AT are registered trademarks of International 
Busi ness Machines Corporation. Key.View is a tradema rk of Fox Network Systems, Inc. The Inc. 500 logo is a registered trademark of Goldhirsh Group, Inc. 

Deale r Program Available 	 Made in USA 

Circle 173 on Inquiry Card (RESELLERS: 174 ). 

http:www.cybex.com
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ThinkPad Notebooks 
Thinkpad 365 Systems 

!h.inkpa,d ... 3.6~X .... .. P1.oo......B/B.~OMB , PA.S~l.VE.:.:.::. :.:.::. m~9.. . 1 
!h.i,nkpad . J~5XO. P100 .. B/810MB , ,P~S~l.VE , ~a. ', ' : " J2684.. 

!h.i,nkP.a.d 365X .. P100 . J/B.1.0M.B ,,PA.S~IVE.:.:.. . . . . : $2770 

!h.inkP.3(3,65XO...P1.20 ... ..8!1.G~...PA.SS.IVE,, co.... ::. : .:.'..J31~8.. 
!hi,nkP.ad,}65XO....P1.20. .. .B/1.G~ ., ,AC.TIVE .CO. , · :.: '. :.: ....J34~7... 

!h.i,nkP.at .. 3.~~E....... 5B.~(10.0 ..Bf5.40M.~ ?.PA.S~l.VE. :.:.:::.: ....J1 .9~5... 
!h.i,nkP.a.(3,65~.. ......5B.6(100..8f5.40M.B ,.PA.S~IVE ., ~O. '. :.: ....J23~9,,, 

Thinkpad 760 Systems 

!hi,nkP.a(J.60~. P!1.33..... 1 6f.16.8 "A.CTl~E .:.::'.: ""'·" J 5.75.o · 
!h.i.nkP.ad.J60E.O . .,P/1~3 ..16f.1.:2~B ., A.C~l.VE,. ~a.: .,.,,,,J6.6~2... 

!h.i,nkP.a.d J60E.....Pf1.20.... 1~(~ ,?~B.., A.C~l.VE.::.:.::. :.: :.J4.8~9,,, 
!h.i.nkP.a.d.. J.6 ~E ..... P /120 .. J/810MB ,.A~TIV.E ::.:: ".: : J4,7~0... 

!hi,nkP.a.d .. .7.6~~L ...... Pf1.00.....B/B.1.0MB,.P~S~l.VE :. ::. ": ":.:. ~c~~L.. . 
!hi,nkP.a.d .. 7~0~LO. ... P/1.00... .. 8/8.1.0M.B, .PA.S~l.VE.'. ~a.:.:·":.:. ~.c~~L.. . 
!h.in ~P.a.d ..7~0E.L...... Pf1.20 .....B/B.1.0M.B ,,P~S~l.VE,. ~a.:.:,', . : . $.C~L.L.. . 

!hi,nkP.a.d ..7~0E,L... ...P/1.20.....8/1 .G~ ...PA.SSIYE,, co.: " ": ":.:. $.C~~L.. . 
!h.i,nkP.a.d ...7.60E.L ...... P/1.20.....8f1 .G~ .. PA.ss.1yE, c.o.: " . : :. :. : . $.C~LL.. . 

FOR ALL DESKTOPS & SERVERS PLEASE CALL 

~=====p,==te=======..=in==rs
HP DESKJET 340 •• ••• • • •• ••••••• $29S 

HP DESKJET 600/660C ••• ••• •• $289/392 

HP DESKJET 8SOC/1600C ••• •• • $49S/call 

HP LASERJET SL/SP •••••••• •• $485/call 


HP LASERJET 4+/4M+ • • • • •• • $1340/184S 
HP LASER 4V/4MV••• • • • •• ••• $1840/call 

HP SCANJET 4S/4C ••••• • ••• • • $call/892 


HP LASER SSl/SSIMX • • • • • • • • • • • • · $call 

COMPUTERS 
VECTRA XU SYSTEMS 
XU 6/1SO 16/1GBscsl+CD+Matrox .• •• $stock 
XU 6/1SO 16/2GBscsl+CD+Matrox • • • • $stock 

XU 6/200 16/1 GBscsl+CD+Matrox •• • • $stock 

XU 6/200 16/2GBscsl+CD+Matrox • •• • • $S82S 


built in Nstwork card, Windows NT prsloadsd 

HP NETSERVER 
Netserver LC P/100/1 33/166 32/1gb+CD • • • $call 
Netserver LC Pn33/166 32/1gb+CD ..... $call 
Nelserver LH P/133/166 32mb,no disk, Array •• $call 
Nelserver LH P/133/166 32mb,no disk •• • • $call 
Nelserver LH P/133/166 64mb,4.2gb, Array • $call 
;;,;r.- call for all other Netserver configuration *'* 
HP VECTRA & NETSER ACCESSORIES 

32/64 MB DIMMS for vectra xu • • • •• • $callNOVELL 
Netware 3.12/4.1 Promotion 32/64128 MB ECC for Server •• • • ••• $call 

2/4gb scsl/wlde scsl Pluggable Drlves$call 5/10/25/50/100/250 USERS 

Authorized Dealer & Service Center 
COMPAQ, IBM, TOSHIBA, HEWLETT PACKARD 

Video Cards 
Matrox MGA Mlllenlum 2mb Wram .. .$308 
Matrox MGA Mlllenlum 4mb Wram •. . $445 
Matrox MGA 2mb ram upgrade . . ....$188 
Matrox Mpeg player (hardware) ... . . $call 
ATI Graphics Xpression PCI 

w/2mb Dram .. . ....... . .. .. . ..$178 
ATI Graphics Xpression PCI 

w/1mb Dram ................. .$138 
ATI Graphics Prro Turbo PCI 

w/2mb Vram .... .. .......... ..$318 
ATI Graphics Pro Turbo PCI 

w/4mb Vram ........... .. . ... .$444 
Diamond MPEG player (hanlware) • •• •• •$call 

Viewsonic 17PS .25 ni 1600x1200 . . ..$878 
Viewsonic 17A .281280x1024 (speakers) $656 
Viewsonic 21PS .251600x1200 ...••$1699 

Tape & 
Removable Drives 
HP Colorado T·1000 800mb w/tape . ..$189 
Jumbo 1400 Internal .. . . •. . . .. . .. . $229 
Tape Stor 800mb Travant int .. •... •. $159 
Tape Stor 1700mb (int) .... . . ..... .$275 
Tape Stor 4Gig SCSI (int) .. . . ......$389 
Zip drive 100mb Parallel . . . . ••... ..$199 
Zip drive 100mb scsi . . . . ... .. . ....$199 
Wangtek 214/8gb . ....... . ... .. . . . $call 
Exabyte 214/8gb .... . .............$call 

Modems 
Hayes Accura 28.8 lax/modem Int . . . $168 
Hayes Accura 28.8 fax/modem evt ... $199 
Hayes Optima 28.8 fax/modem Int ...$369 
Hayes Optima 28.8 lax/modem ext ...$call 
Sportster 28.8 Internal lax/modem . ..$177 

Networking 
3cam 3c5009 combo NIC ...•. . ....$119 
3cam 3c509b .... . . ... . .... . . .. .. $105 
Lampro Ne2000 compatible.45 .......$29 
NE2000 (microdyne) . . . . ... ...... . . $69 
3com linkbullder hub 8/24/48 port ...$call 

Motherboards 
Azus Pentium M/B+256 

pipeline BC ... . •...... .. ..• ...$205 
Amptron Pentium M/B+256 

pipeline BC ... . ...... ....... ..$129 
Intel Zepa Pentium M/B+256 

pipeline BC • . .. . . . . . . ........ . $199 
Intel Endeavor Pentium M/B+sound . . $call 
Intel Aurora M/B with Orion ... .. . ..$call 

Controllers 
Adaptec 2940 w/kit ........ .......$250 
Asaptec 1542 w/klt . . .•.. . ....... .$250 
Adaptec 2940UW w/kit ... . . . .. ....$310 

Mag DX1795 .261280x1024 ....•... .$680 Sportster 28.8 voice/lax/modem . .. . . $195 
''"'' call lor other scsi models o!E!:·Mag DX1595 .281280x1024 . ... . ... .$359 Courier v34 inUext .... . . •.....$345/375Also carry Toshiba 

Mag 21 F .26 1600x1280 .•... .. . . ..$1799 Motorola bitsurf isdn .. .. . .. . ......$call
Refurbished Models Academic Software*Call for Price * Microsoft Academic Partner 

Computerlane Inc. 

Outside California: 1-800-526-3482 
Inside California: 818-884-8644 • Fax: 818-884-8253 

comlane@instanet.com 
7SOOTopanga Cyn Blvd., Canoga Park, CA 91303 


Hours: Monday- Friday 9-6, Saturday 10-5 


Compaq Is ARegistered 
Trademark of Compaq. IBM 
is ARegistered Trademark 
of International Business 
Machines. All Quoted 
Prices Reflect A 5% Cash 
Discount. VISA, Master· 
Card, Wire Transfer Also 
Accepted. Prices Subjecl 
to Change Withoul Nolice. 

Microsoft Office Professional 
for windows 95 

$165 
MS WINDOWS NT 3.51 SERVER ... ..$345 
Ms Win NT workstation .......... .. .$99 
Ms Backofflce Server ... . . .... . ..$1074 
Ms SQL Server .... .... ........ ..$770 

call for other Microsoft Academic Prices 

Ci rc le 1 70 on Inquiry C ard. 1 5 4 BYTE A UG U ST 1996 

mailto:comlane@instanet.com
http:compatible.45
http:B/B.1.0M.B,,P~S~l.VE
http:PA.S~l.VE
http:A.C~l.VE
http:16f.1.:2~B.,A.C~l.VE
http:hi,nkP.a(J.60
http:Bf5.40M.~?.PA.S~l.VE
http:h.i,nkP.at
http:P~S~l.VE
http:PA.S~l.VE


DESKSTAR·3 YEAR WARIWfTT 

l.lG!I 10.SMS 101: 

l .7GD 12MS IOE 329-479 

ULmASTAR FAST SCSl-2 5 YEAR WARR 
2..IG!I 7.!iMS Fu tSCSl·2 1049·1199 


INT·OO 4.5GD XP 8MS ~a.st SCSl·2 1499·1649 

269·394 UlTIWTAR FAST WJDE SCSl-2 5 YEAR WARR 
225·375 2. lGB 75MS fasi:Wkll!SCSl·2 1049-1199 

3 15-440 4.SGOXP IJMS FastVfldeSCSl·21499·1649 


CPU FANS 
8DCJ:I486 & PENTIUM CPU FANS ........... $15 
 Ullu:u:a&D 

'l~ HEWLETT vo~aoor 1MBVL·U11s ....... ..


l'!flfl Vo,•g0<2MBVL·B" .............185 

r... PACKA~~ $682 ~ref>~ !i=m.!!!.'1.! 
...••.. 762 	 9FXV1$10n33t 1MBOMM, PCt .......S129 


9FXVlslon3J12MDORAM, PCl......... 149 

9fl(Motlon77\ 2MDVAAM, PCJ, Vl.6 ..269 

9FX Molb'I m 4MB VRAM. PCI. Vl.6 ..399 

lfl\agil'le 1282MOVRAM ..............399 

lrrlf9'le 1Z8JMBVRAM .................599 

molnl1288MB~ .............. 1299 


EXABYTE matrox 
1~ :~°?I ~g= 1~ ~'N~t:::::::::::::::~g~ ~:~~: ~~~: ~~: .........$~:~ 

~~ :=::: ~-~t~lf.hE11//l!lfi ·:l~~~m Mitrox Miltmkim PCIBMB :::::::·~:839 


~.~g l·vwit 
Bemoulli230MD 111slderSCSI .... .. .. 

.. •. $24 9 Bernoulli 230M8 Transponable SCSI 
........ 159 90 M8/150MllJ230MB Cafll1dge. 

supra 
Supra28.8Scmplelmeme1. 1nt'Eld .....s12s- 139 

••PRACTICAL 
. PERIPHERALS. 

14.4Fal\l'Moo:lemlnl/E.o.l ... ..................... S66-80 

28.9 V.34 fvJMOdem lnl/&I ........... 142·160 

28.8 V,J.q PfoCIH5 LCD flotemal •••..••...•299 

infel-PUREDATA 



This monitor stands alone. 


Datalux®VGA compatible, Active Matrix LCD monitors 


Mounting 

Options 


Panel mount 

Wall mount 

Swivel mou111 

Prices start at $1,595 

RUGGED • S EALED HOUSING • OPTIONAL TOUCH SCREEN 


Datalux®, the industry leader, introduces 
the Active Matrix 10.4" LCD Monitor 
with optional resistive or capacitive touch 
screen. The active matrix panels have 
bright vibrant colors and a wide viewing 

angle. It is VGAcompatible - no special 
card required. Like all Datalux products, 
it is manufactured in the USA. 
Applications 
Industrial, Medical, Mobile Data, Marine 

Complete specs & pricing on the Internet 

Other Datalux products 
• DataBrick® - compact 486 PC 
• Space-saver keyboard 
• DYS - Databrick Vertical System 
(Large photo shows desk 111011111 option) 

http:/ /www.datalux.com 
DATALUX International

DATALUX Cor~ration 11 Pelham Court, Broadfield..............
155 Aviation Drive CrawleY., West Sussex
Winchester, VA 22602 ==rziilii•iil•• RHl 1 9SH U.K.

1-800-DATALUX 011-44-1-293-540092
Fax 540-662-1682 1-800-DATALUX • (540) 662-1675 fax back specs Fax 011-44-1-293-540094 

C irc le 1 77 on Inquiry C ard . 

http:www.datalux.com




*LIMITED QUANTITIES * 
Thinkpad 750, 720, 700, 4Meg .... .............. $ 49" 
Zeos Meridian Notebook, 16Meg.. .... .... .... ...299" 
HP 5000/Twinhead Slim note 8Series, 16Meg .199" 
Win book, 8Meg .... ... .... ..................... .. ..... 89" 
Compaq LTE LITE , 486, 4Meg .... ........... .. ... .. 79" 
HP 5L, 4Meg ... .... ........... .. ..... ..... ... .... ... .. 89" 
256 x 3-80, 30 Pin ... .. ........ .. .... ... ... .... ... .... . 5" 
256 x 3-70, 30 Pin ... .. .... ... .... .. .... ...... .... ... .. 6" 
1 x3-70 ... .. ...... .... .... ..... .... ..... .... ..... ...... 10" 
512 x 36-80 , 2Meg, 72 Pin .... ... ........... .. ...... 25" 
IBM 6450603, 1Meg ...... ...... .. ...... ...... ..... .. 10" 
IBM 6450604, 2Meg ... .... .. .. ......... ... .......... 20" 
NEC Versa, 32Meg ... ....... ....... ..... ....... ..... 299" 

CACHE MEMORY PM;IfZt•]tlil! f1 

'"" 16Mt0 

""" """ 8Meg 

89.00 
149.00 
329.00 
85900 
168 00 

2MegK11 50078(1·005 6800 

IBM PS/1, PS/2 MEMORY MODULES 

6450128192G120014Meg) 

~~~:~~~~m~1:~~! 
64511S&'92G1208 (4MtQ KC) 

~~:~m1~,~~ecc1 

WORUWITHMODHHO. 
2S·286. 50MTHABD 
m . 121 . soz. ~ssx 55SX. P·70. 

130 35SX, 35LS. ~osx 
.35LS . ~OSX . Val Pt 325T 
65LS 
35LS 

l.386SX 
486SX.SVA85 

PR ICE 
1900 
3900 

29.00 
69.00 
6900 
69 .00 
6900 
6900 

Jff!llf44fl09 
Jff!llfU/J09 
JitH!fU/309 
J9,f!l/f44fl09 

'79!1Jt'419 
111.DO 
JSUO 

39.00 
69.00 

\44 ,00 
309.00 
'900 
9900 

17900 
33900 
'900 

49.00 

10900 
•0900 

>0900 
18900 
39900 

IBM NOTEBOOK & LAPTOP MEMORY 
07G 141 5/07G14 20( 4M tQ) 
07G1 416/07G1 421(81Mg) 
&6G0095 (16Mtg, J2Meol 
&6G009J(4Me!J) 
ti6G0094(8Mtgj 
HGC09'{16M11 . 1tM11J 
IM1f/16M11 
8189098(4Mtg) 
8\89099i8Mt0.16Meg) 
79 fOffl(2MtQ) 
79f 1J00( 4Mt(J ) 
79fl!l01(8Meg ) 
H.li~OrM(!101J.!Q, 1lGl) 
\4Mt0/16Megl 
(4Ml'Ql'16Me(J W!Ad1p 
60GOJ78(8Meg) 
60GC379(16MtQ) 
4M1¢M11!16M11 
92G 1259 (4~~'01 
92G726t(8 Megl 
92G726J(16MtQ,32Meg) 
BMew16Mtg 
4Mti;l8Mtg116Megl32MtQ 
IM1Vf6M1f13lM1g 
H1rdDrlY1 /llOM11! 

Thln kp~d 750,C , 700,C. 720.C Cl57SX 
Thlnk pad 750. C, 700. C. 720. C Cl57SX 
Thln kp,ia 750.C 
Th ll1 kp,id 755. 360.355. J..: OJ50 
Th~l.p,id755.J60. 355. J.lO. :SQ 
Tll/tllp1d155 , J60.155, :U0,450 
Thlnlp1d16aU,Ed, EL , J65X.XD 
Thi.ikpad500,51 0CS(J .Jvolt) 
Thl nllpad500.510C S (J .3 VOI!) 
lX40 , NJ3SX , PS Not e 
lX40. NJJSX . PSNOlt . Tl.pCl35035 1k, PS Note 425 
lX40, NJ3SX .PS NOlt 
Thlnkp,idlS(l, m.360.355 
T111nkpad755DimmMOOults 
T/llnkpldl55 
Tl!lnkp1!1350.350c, PSNo:e 425 
Th lnkpl<l350.350c,PS No:e 425 
rlllnlp1dJ65 
Thln~IJJd 101C. CS . Bu!ltrlly 
Th lnkp,id701C.CS.Bu!ltr11y 
Thinkp,id 701C.CS, Bu!ltr11y 
Th lnkp,id820 
Thln~p,id 850 
rllktkp111160 
Thkttp1llll0 

49 .00 
14900 

2741599 

"" 14900 
1191599 
1191419 

89.00 
1J9r.l39 

6900 
9900 

!5900 
4791819 
951219 

1741389 
13900 
24900 

11111191419 
1900 

14900 
299/Clll 
219/J99 

99J169/299!499 
16'!119;559 

41"60 

COMPAQ MEMORY MODULES 
Oes~pro 3865 

Dtsl.pioJB625En:OE 

Oes~pro 386125. 20 
Dts~~roSystemP10386133.486125.486150L 
Dtsbro4'661 413Jl. 4/251S.37JJl.J/251 
Oesk~ra·M·Strles 
Des•~ra 
Dts~pra
oes•pio
Oes kpr o 
P1tsi 110 

Preurio 
PrtUllO 

Prohnu 
Prohn u 
Prohnu 

39/89
99120 1 
, ..9 

""" 79/129 
89/1991449 

59189/169 

'" 

39.1i9/1J9/299 
~9/1391299 

19/29149199 
39."69/1391299 
39169/1391299 

391691 1391299 
3916911391299 
3916911391299 
3916911391299 

COMPAQ LAPTOPS & NOTEBOOKS 

ConlurJ320,J25 

Contura400 , 4\ 0. 420. 430 
Contur14/254/25C4125CX 

Atro4/2S. 4/JJ 

1.l652lHXl1 
1.l6521·001 
1.:Ml1·001 
190S32·001 
190597·001 

539!S30 
119/419n61!1525

95.00 
osoo 

14900 
27900 

89011 
16900 
27900 
9900 
89.00 

149.00 
289.00 
9'.00 

15900 
8911691299 

8900 
14900 
26900 
1900 

14900 

HARD DISK DRIVES 
MAXT ORCOWIE A 

850M3 CFS850A 
12GIG CfS121Si\ 
16GIG -
1060SCSI 

"" 2'9 
1.0GIG 7850AV S179 
1.2G IG 11260AV 199 

2'9 16GIG - N9 

21SCSI "' '" 
. PCMCIA VERSION 2.0 

MOOEL 
S· AAM Cards 1MEG 
S-RAM Cards2MEG 
28.8/ 14.4Datollfa. Modem 
14,400/14.4000aLllfaxMMem 
RtadwrlterCard(I SASlo!) 
LanE1hemet(Coax),( l OBase T) 

PRICE 
S119 

199 
'89 

" 149 

" 

WESTERN DIGITAL 
850MB AC2850 S1BO 
12GIG AC31WO 229 
16GtG /\CJ\ 600 259 

4Meg-l~LAS~ ~~e~:Jt1 l6~~~3~~h DJ~~~~~a~m~e~~L~c-s~O&N ~~~8-CALL 
CUSTOMER SERVICE & TECHNICAL: OPEN M- F, ~ PST 

Allprocilcts brand new & guaranteed• We buy excess lnmrtory 
Trademarks are registered with their respucl/ve companies. 

. --c , ~llJil 

22825 Lockness Avenue • Torrance, CA 90501 

1•800•433•3716 ESTAB. 
(US and Canada) 1985 

TOSHIBA LAPTOP MEMORY 
MODEL 
T1m100.710, 110(SORAM) 

PRICE 
1451459/169 

m;m 
PC·PA2000U 69/99.1119 

8911391279!l19 
PC·PA20 12U 89.00 
PC·PA2013U 
PC·PA201 4U 

PC·PA 20 19U 

NOTEBOOK, LAPTOP MEMORY 
MANU . PART t 

501155'001 ,·001 

so1 1 si~l~~ 
;()1318·001 .002 

PECJ7651 

PCAOOOSJ.0001 

286.J86SX 

OP4104 

286.386SX 

Z.:.·J00.1 
ZA·H 

" 32 

.; ,; 
""" ·~ 

"'" 14 "' " 272 '" '" " "' 272 

" 178 

" " " " ,;" " " " " " " 39 
74 " U9 

" " '" " 39 " " 169 

" 
39 •9 109 '" 279 

.. 39 " m" 299 
'39 

" " '" ""'" 189 239 
C..11 Call C..11 ,;

" 39 " 209 '" " " 39 " " " " " >09 '69 189 

" 39 " " 
U9 179 

Call C..11 
'39 227 
'39 "' " '69 

" '" " " ,; 189 

" " IS9 

" " 149 

" 2S9 

" 129" '" 329 

" U9 

12NS 1SNS 2DNS 21SNS
eK•e 600 
32K.i:8 900 4.25 •.00 '" '" 32K.>:8(33VI 1< 00 9• '" 

11.00 900 800 
HOO 900 8.00·~· 1SOO!SVJ 1900(33V)·~· 100 100 600 """ 1211Kd MOO 1'00 "''' "·" 9.0032JllSOJ 12.00 H OO 

t.ll!01SOJVrr1iDn 

Individual D·RAM Chips 
M£MORYfOlllllMIAPl'U 

1DllS UOllS"" "" "" 

"... 

6.M 6'5 
49.00 3900 38110 
24-00 n.oo 2Ul0 

"' '" 
7.25 6.15 6.50 5.95 

rn 
900 

1<195 99' 

1900 '800 
"' "' '" 2.25"' "' "' 

"" 
 200 
"' 256•1&SOJ 3900 2900 
256116SOJ£do- 39.00 
2S6•16VlOUZCI · ~9.00 3900 

CYRIX DRx2 386 to 486 Upgrade Clock Doubler 

CX4B60Rx2·25fS0 ..... 199.00 CX 4B60Rx2·33166 ..... 199.00 CX486SRx22s1so ..... 189.00 

SIMM MODULES (Add $5.00 for SIPP) 
ONS 50NS 

2S6•9 

:~~: ;rn~~:~1 
4MtQ • 9 
16Mrg•9 (9ch1p) 

72 PIN SIMMS (FPM, EDO) 
SONS 7DNS SONS 
22.00 19.00 
3'.00 29.00li:i8 
5500 5200 '9 00 
9900 9'00 9'.00 

1&-1.00 159.00 159.00 
31900 319.00 ~~:~ 859.00 

39.00 
74.00 8~~:~ ~~:~ 

139.00 134.00 134.00 
269.00 
80900 ~~:88 m:~ 
42.00 39.00 39.00 
74.00 69.00 69.00 

14900 13900 13900 
28900 27000 21000 

ECC Simms/Dimrns Modules 
PenllumP1072Pln11ns1a111npalrs)/SIMMS 

16Meg .. . .... .209 .00 
JWeu . . .... .41900 
&IM~ -· 216900 
128Mt; .433100 

5V. 16BP1n1111m Hln paorsj l DIMMS 
16Me!J ......moo 
32MtQ .... ... .. .479.00 
64Me!J .. . ..959.00 

3.3V, 168 Pon (Install In palrs)IDI MM S 
16Mtg .. ..269.00 
32 Mtg .•.~6.00 

......1079.00""~ .............ca11128Meo 

256K(160pln)P/p11/n1BurstC"h'Madu/1 
$22.00 

512K(160pln)Plp1//naBurstC1eh1Modu/1 
$39.00 

25$~J!~~~~!.~r:,~f;'Z:!r~du/, 
S5UO 

11aii•~n11,ttm 
80287-XL ~9 . 00 

80387· 16DX 3900 

80387-200X 4400 


~m:~:mg:: z:i 1~~:~ 
:~::: ~~L°:f All) ~;:~~ 
lntel16SX 2900 

ln!e12CISX 2900 


lowes1pficeon 1n1elOvt1rdrivechips 

l#H:lfll 11 flll 
Cyrl.1t330X S39 Cyrix400XS79 

BONS 70NS IDNS 1&0NS 
6.00 5.00 soo 

1700 13.00 1300 
2'00 n.oo 2'00 1700 
6500 0000 sooo 
2~9 00 23900 23900 

DIMMS (168 pin) 
512x64 4Mro 69 .00.... 94.008M~ 

16Mtg 16900.."".. 32Mtg 32900.... 64M~ 67900 
16•64 128Mtg '" 
3.3VSD AAM 8Mtg 17900 
3.JVSDAAM 16Mru 349.00 

WEOO 8M~ 106.00 
WEDO 16MtQ "900 
SVEOO 32MtQ 35900 
WEDO 64M~ 10900 

SO DIMMS (1w144 pin} 

BMeg
16Meg 
4M eo 

H~i~:H~ 
4Meo 

7P1n.V eMtQ
7P1n.V 16MtQ'j""!'
7Pin. 5Y J2Mt0 
144 P!n.J.3V .... 

16Megi:: ~1~:B~ 32 MtO 
144Pin. 3.3VEDD 8Meg
144Pln,3.3VEDO 16Meg 

SMeg in ~i~: ~~ms 1sMeo 
32 Meg1:1 ~~: ~~ms 64MtQ 

AST MEMORY 
MOO EL AMT.UPGRADED 
BravoLCSrrles. BravoMT.BravoMS 4Meo 
MH . Adv.intageProDX33.SX25 BM eo 

16M eo 
J2 Meo 
8Meo 

l6Mt0 
32Meo 
&1 Mt11 

Ml~1a NC425SL 214/B Meg
Ambt1NS1r/u 4/S/1Z/11Mto fffl61!161tm 
AmbuSNSerlts 
AmlluN·75, N· IOO 109113912994/l~~a """ 
We also sell Memory for: Dell, Gateway, HP, 

DEC, Sun, Zenith, Acer, NEC and Epson 

·certainrtstrictionsapp!yAl/pricesfinalondateofsale. 

SECURITY WILL 
CALL310-539-0019 CALL WINDOW 

74,00 
129.00 
23900 
7200 

11900 
12900 
"900 
139.00 
279.00 
539.00 
1fj500 
349.00 
15900 
30900 
59900 

303900 

PRI CE 
3900 
16.00 

139.00 
278.00 
1800 

1!0.00 
27800 
&19.00 

69/1()9/189 

TOLL FREEFAX: 310-539·5844 NOW OPEN 

H.P. COMPATIBLE FONT CARTRIDGE 

Circle 188 on Inquiry Card (RESELLERS: 189). 
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GET DATA BACK 
fROM CRASHED DRIVES! 

PC DIAGNOSTICS THAT 
REALLY flNDS THE BUGS! 

The Troubleshooter™ is the 

BECOME A CNE...fAST!
;.,-ij!i!I!••• TheAllMicro CNE Self-StudyRESCUEData Recovery Soft ­

ware™is the on ly programto 
easily recover lost data from 
crashedfloppies & harddrives 
even when DOS can't read 
them! RESC UE recovers data 
other recovery programs 

~ 	 cannot. RESC UE automatica lly 
recovers DOS&Windows files 
includ ingdatafromcompres­

sed drives. Beprepared for any problem. RESCUE is the 
insurance and security you need to safeguard your valu­
abledata. Call now! Don 't wait until your data is lost! 

WinWorks™ is the #1 rated Wi n
dows diagnostic (PCMagazine) 
that tunes , op ti mizes & trouble
shoots Wi ndows for maxim um 
speed and performance. Edits 
all .INI fi les safely. Graphically 
displays howWi ndows isusing 
memory, syste mreso urces , 
system metrics, G.D.I. 

heap usage plus much morewi th hundreds 
of reports ! Amust for all Windows users! 
Call nowfor full list of featurese 

DEBUG ANY 
DEAD PC. ..fAST! 
r;:i;!iiiiiiiii-.-~, 	Don't throw away expensive 

motherboards, use PocketPost™ 
to debugdeadPC's. Feature 

~~~ packed diagnostic add-on card1 displays B.1.0.S. P.O.S.T. codes 
and tests 9critical bus &clock 
signals. 300+ page manual has 
all the B.1.0.S. manufacturer 
codes you need to isolate the 

source of fa ilures. Includes detachablelog ic probe for 
optional component level testing. Call today and start 
saving money! "Pinpoint any PC failure. An amazing 

system."-John C. Dvorak, PC Magazine 

COMPLETE VIRUS 
PROTECTION! 

Software alone is not enough. 
The AllMicro Anti-Virus Survival 
Kit™arms youwith apowerful 
arsenal of virus-fighting weapons. 
Four levelsof defense will keep 
your PC virus-free and your data 
safe. Youget protection from 
over 8,000 knownviruses, plus 

_ optional access to updates 

andour New VirusEmergency Team. Also included is 

RESCUE™,theforemost data recovery utility available! 

Call NOW for complete features! 


­

­

most advanced PC diagnostic 
software available that really 
finds the bugs. TheTrouble­

~ shooter bypasses O/S&tests all 
~- major hardware components 
..,-~~ directly for trueaccuracy. Works 

with Windows, Windows NT, 
__-~~~Er.:~:=. Windows95, Novell. MS DOS, 

OS2, etc. - fully O/Sindependent. Loaded with all the 
testsyou'll need to accurately isolate thesource of PC 
or Fi le Server failures. Pricedfar belowall competitors. 
Call nowfor ful l list of latest featu res! 

flX OR INSTALL ANY 
HARD DRIVE...fAST! 

= DrivePro™ provides fast, pre­
..'11.rivePro cise installation and mainten­

~ ance for any harddrive. Over­
~ rideBI OS limitations for user­
? definabledrive types. DOS' format any size harddrive in 

I under 30 seconds. IDE drives 
- installed in less than 60 seconds. 

Allows use of IDE drives with 
MFM/RLLor ESDI drives in the same system. Retrieves 
manufacturers' recommended specs from the drive itsel f, 
plusmuch more! Call now for fu ll list of featu res! 

VITAL HARDWARE SPECS 
~T YOUR fl~~~~~~u~~!hnical ~ 
,, !:3JS!.~.t'.9J!J! Library™ on CD-ROM is com-
j: 
il 
il 
j: 
!j 
I: 

tionall at your 
fingertips onCD-ROM. Includes mainboards, '111 
network inteeface cards, harddrives,control- \OODDI 
ler and 1/0 cards. Amust for any service Top 1oo Best 

department. Call todayfor special pricing ! CD Rom s of ' 9 4 

Free Technical Support • Next Dav Shipping • Performance Guaranteed 

~ 80 53 11933 ~ 

International: (813) 539-7283 • Fax: (813) 531-0200 

AllMicro, Inc. 
18820 U.S. Hwy_19 N , #215 , Clearwater, FL 34624 

AllMicro Italy:39-2-891-0832 • AllMicro South Africa:27-11-823-5121• AJIMicro Germany: 49-89-272-5802 
BM 

• 	 piledfrom over 50,000 pages of 
technical hardware manuals 1 Con­
ta inscomplete configurations, 
specifications, diagrams, sett ings, 
component locations and other 
vital hardware technical informa ­

~ Course1M on CD-ROM is thefirst 
100%Computer Based Training 
(CBT) programto fully prepare 
you for Novell'sCNE exams. Its 
innovative design provides fast, 
effective and convenient training 
to anyone wish ing tobecome a 

.--..::.:.~;:,-:-;:::.:. Certified NetWare Engineer, 
i-"'~ evenwhen hampered byabusy 

schedule. Our CNE CBTallows you to learn andpractice 
everything youneed for full NetWare certification. 

TheAllMicro CNE Self-StudyCourse offers you flexibility 
and portabi lity unmatched by trad itional training 
methods. You can study when and whereit is 
convenient, at your own pace. Because this program 
contains interactive exercises, you'll gain practical 
hands-on knowledge under simulated situations 
without the need for aworki ng network. 

• All on one CD 
• Interacti ve NetWare simulationfor hands-on exercises 
• Studyat your own pace 
• Hundreds of practice questions 
• Priced below competitive products 
•Everything you need to prepare for Novell 'stests! 

NOTE:As of 6130196 current CNE's lose their certification 
unless they pass Novell's new3.lx-4.1 update test. 
We have the course! CALL TODAY! 

RESOLVE ANY IRQ OR 

OMA CONfLICT...100% 


The Discovery Card™ is the 
::":. : first tool to accurately reso lve 

any IRQ or OMA conflict infi11 I 
less than 5 minutes. 18 L.E.D. 
lights (11 for all interruptsand · 
7for all OMA) immediately 
report actual usage thus 
saving time when configuring, 
upgrading or debugging PC 's. 

Software alonecannot detect OMA usage and is often 

wrongwhen reporting IRQconflicts! Call now, save 

timeand end the frustration! lil]n..TIV'IDK' 


"... the most valuable toot lll"'uvn.i 
inyour diagnostic kit.. ' s 9 s w, N ~';;; 

© 1996 AllMicro,lnc. Fix Any PC Fast , Rescue Data Recovery Software, The Discovery Card, The Troubleshoot~r. LAN?esigner, The Alert . ~ar~ . Anti-Vi.rus Survival Kit ~nd AllMi~ro CNE 
Self-Study Course are trademarks of AllMicro,lnc. All Rights Reserved.Other names are trademarks of their associated owners. Spec1f1cat1ons subiect to change without notice. 
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0 GUATECH 

VisualDAQ Custom 

Controls 


Visua!DAQ is a Software program designed 
to work in conjunction with Visual Basic for 
Windows and your data acquisiton hardware 
from Quatech. Visua!DAQ features provide: 
• more flexibility to automate your interface 
• more 3rd party tools for graphic disp lay 

and signal analysis 
• and most important ly, Vi sualDAQ works 

under Visual Basic 
For more information about Visua!DAQ call 
800-553- 11 70. 

C:JGUATECH 

Add Four Comm 

PortsTo Your Laptop 


An expand ing new world of communication for 
lap top and port ab le computing can be found 
through a new and innovative PC-card from 
Quatech. The QSP- 100 has four RS-232 asyn­
chronous communciation channels accessed via 
four separate D-9 connectors. 

Ideal for multi-tasking environments, Lhc QSP­
100 is powered by 16550 UARTs allowing for 
a maximum baud rate of l 20K. In order to mini­
mize resources while communicating to mul­
tip le devices the QSP- 100 requires only one 
hardware intem1pt. For information on this card 
and other innovati ve PC-card products please 
call 800/553-1 170 for a free catalog. 

C:JGUATECH 

( 

C!IJ " 

= . 
r · · t 

. Industrial . 
Communications 

For Industrial Communication needs, Quatech 
provides a line of RS-232/422/485 interface 
adapters. 16550 UART's are available for multi­
tasking and performance environments with 
baud rates upto I 20K, optional Enhanced serial 
device drivers for DOS,UN IX ,OS/2, and Wi n­
dows are also avai lable. Configuration fl exibil­
ity for each adapter is provided with support for 
most comport address' and interrupts that are 
available. For more infomation about these and 
other Quatech produc ts ca ll 1-800-553-1 170 and 
ask for a free Communications Handbook. In­
fo rmation is also available on line from the 
Quatech BBS at 1-330-434-2481, or via fax at 
1-330-434- 1409. 

C:JGUATECH 

~ . 
tU111u 111111 • 

.....,, "" 

I I~ 

Control 

Instrume ntation 


Solutions 

Access ing in fo rmati on is a fundamental 
fun ction in any laboratory. Having the 
right equipment is an essential part of this 
process. That's why at Quatech a complete 
line of communication products and serial 
boards have been developed. For more 
information about these and other Quatech 
produc ts ca ll us at 800-553- 11 70. 

C:JGUATECH 

Whe n Your N eeds 
Are Portable 

Whether your application is checking 

moisture analysis or collecting 
wave signals on an assembly line, 
Quatec h can meet your needs. Our 
comprehensive line of PC-Cards can 
offer 110 and data acqui sition solutions 
specifica lly targeted for your laptop or 
note book compute r. Call today fo r 
complete information. 

Circle 1 81 on Inquiry Card (RESELLERS : 182). 

C:JGUATECH 

Acquiring D a ta 
just became 
Affordable 

Quatech introduces the DAQ· 120 I data 
acq uisition system.The DAQ· 120 I offers a 
sampling rate of 400kHz, a programmable 
gain of I. 10, JOO or 1000 and a scanning 
sequence of up to 256 channels. With the 
DAQ- 120 1, your project completion time 
is reduced substantially. For more in forma­
1ion on PCMCIA, data acquisi1ion and 
communica ti on adapters ca ll 800-553­
1170. 



Circle 194 on Inquiry Card (RESELLERS: 195). 

System Commander makes it safe and easy to 
add as many OSes to your PC as you want! 

Installing a new OS usually leaves your 
current OS unusable. Win 95 goes a step further 
and is unusually predatory. System Commander 
helps protect your existing OS from the new OS. 

Easy Installation System Commander's 
automatic installation will have your PC ready to 
add new operating systems in minutes. 

After install ing System Commande1; your 
first reboot brings up a menu of the OSes 
already installed. Select the c..ne you want and 
System Commander does the rest. Want to use 
another? Just reboot and make another 
selection. 

Saves $$$ Instead of invest ing thousands 
of dollars in new PCs, System Commander 

11 S~temCommander 
is ablooming miracle.11 

Jerry Poumelle [~~j;;~IY 

<IA@lf:e·· 


makes it safe and easy to have as many as 
100 different OSes on a single PC. 

Boot from any combination of hard drives , 
any size and type of drive. Put up to 32 
operating systems in a single DOS partition 
and/or put each OS in its own primary or 
logical partition. System Commander can 
handle any Intel compatible OS, in English or 
any other language, and any combination of 
operating systems! 

Now you can experience exciting new OSes 
like Win 95 and OS/2 Warp without the ri sk! 

System Commander is only $99.95 and 
comes with an unconditional , 60 day money 
back guarantee. Get Free overnight shipping 
when you mention this ad.* Order it now and 
have it on your desk tomorrow morning! 

~ V Communications, Inc. 
V 4320 Stevens Creek Blvd, #120-1 BY 

San Jose, CA 95129 
<ll 408-296-4224; fax 408-296-4441 

800-648-8266 
www.v-com.com 

"When ordered before noon PST. No Saturday defNery. Standard shipping outside US.CA res.add $7.25 sales tax.Otter subject lo 
changeWlthout notice. All logos and product names are trademarks oftheir respectNe companies VISNMC/Amex ©1996 

OrENNT, from Softway Systems, is the first 
product to provide true POSIX. l and POSIX.2 
conformance for the Microsoft Windows NT operating 
system. By providing an enhanced POSIX. l sub-system 
and a complete set of POSIX.2 utilities and shell, NT users 
are finally given a 100% POSIX conforming environment. The 
same POSIX environment that most UNIX systems use but without 

MICROSON~ 	 sacrificing your investment in Windows NT. The same POSIX 
WINDOWS L 	 environment required by the U.S. Government for all operating 

system purchases as specified by FIPS 151-2 & FlPS 189. 
Conformance means file links, case sensitive file names, user and 
group ownership, background processing and more. Add to this aUntll no.••• real POSIX shell and all your favorite UNIX utilities (like find, grep, 

announcing awk, sed, ls) and you end up with an environment so close to UNIX . 	 NT that you won't know it isn 't UNIX! 

~WINDOW~ OPENNT is available today. OPENNT Commands and Utilities 
.f § 	 is only ll.22 - and we include free updates for a year. 

TM 1or ~ TM _, ., ...._. Our 30-day money back guarantee and free technical 
support makes this a no risk opportunity to give your 
Windows NT system the POSIX punch it needs! 

OPENNT 
Softway Systems, Inc. 

185 Berry Street, Suite 5514, San Francisco, CA, USA, 94107 •Softway•Tel: 415-896-0708 •Toll Free:800-438-8649 • Fax: 415-896-0709 

Email: sales@softway.com •WWW: http://www.softway.com/ OpenNT Syste1ns 


OP!HNT is 0 trademark of lohwoy Systems, Inc. This product includes software developed by the University of California, Berkeley and its contributors. All other registered trademarks and trademarks ore theproperty of their respective owners. 
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Since • AttthoritY -~ 1-800 -525-0360'f}te prive 1gs7 MEGliHAOS 8:00AM • 8:00PM Mon-Fri 9:00AM • 3:00PM Sat CST 

REMOVABLE DRIVECD RECORDERS HOT PRODUCTS 
BRACKET

Out of d rive bays? Looking fo ran easy® lx4 $749 4x4 $1079 
way to upgrade your hard drive storage YAMAHA PC Int kit which Includes drive. con­


troller, software, and 5 disks. 
 ~;5l~li:Jl!!l!ill capacity? This hard disk card from 
a. Smart Storage Solutions is the answer. 

Plug-N-Play Just insert the card in a 16 bit slot. It

lx4 $849 /'\ Hard comes preformatted and will work in 

PC Int kit which Includes drive, con­5"'";!.J~ Card any 386 or higher computer. 

troller. software, and I disk. 


1Gig [SSS I GIG] S299 2Gig [SSS2GIG] $439 
1.6Gig [SSS l.6GIG] Sl99 2.5Gig [SSS2.SGIG] S499Smar$ '::A lxl $599 4x4 S1175 

~- PC Int kit which Includes drive, con­
; ;- trailer, software, and I disk. 

Converts any l 1/ l" hard drive into a removable 
lx4 $859 drive. Great for t ransportability, data interchange, 

P1NNAc1..e &1cRo PC Int kit which includes drive, con­ or security needs. Extremely high quality construc­
.·· · · · · · · · · · · · · · · · · · · · · · trailer, software, and 2 disks. tion. Metal cartridge and frame, cooling fan, SCSI 

unit has ID seled on the cartridge. Qty discounts
Externals for PC & Mac, and media avail­ available. 

System Extra Cartridge Extra Frameable at the bestprices in the industry. Call. 
Ultimate Get fa ntastic sound quality for your com- IDE $79 $]9 $49 

Speakers! puter from these high quality speakers. SCSI $85 $40 $54 
These component style speakers include CD ROM DRIVES WIDE SCSI $129 $64 $75
separate sub-woofer and professional qual­
ity swivel satelite speakers, similar to high• SCSI DRIVES • 
end home speakers. Pro model (pictured) IDE HARD DRIVESModel Spin Speed Internal External 
features wall rattling base and crisp, clean IDE Speed RPM Brand Model PriceCDR222 4X 200ms $99 $1B9 highs. Jr m odel features same great satel­

631MB 14ms 3800 Seagate ST3630A $170 
639MB llms 4500 Western Digital AC2635 $170 

CDU76S 4X 250ms $12S $21S lite speakers with a smaller sub-woofer. 

DRU124X 4.4X 140ms $109 $199 Sound Image Jr 25 Watts [SPEAKERJR] $99 
PX43CE 4.5X 130ms $239 $329 Sound Image Pro 35 Watts [SPEAKERPRO) S129 B50MB lOms 4500 Western Digital AC2B50 $179 

B50MB 14ms 4500 Quantum TB850A $179CD56S 6X 160ms $23S $32S 1080MB llms 5400 Seagate ST510BOA $190
CDR512 6X lSOms $249 $339 SCSI HARD DRIVES 

10B4MB 14ms 4480 Maxtor M71084A $195
PX63CS 6X 14Sms $279 $369 SCSI Speed RPM Brand Model Price 1090MB llms 4500 Fujitsu Ml614T $175 
PCBOS BX 19Sms $239 $319 lOSOMB 9ms 5400 Seagate ST3105SN $339 1250MB 15ms 3600 Quantum BF1250A $1B9 
CDR1410 BX 14Sms $259 $349 1080MB 11ms 5400 Seagate STS1080N $249 12BOMB 12ms 5400 Quantum FB12BOA $216 

Toshiba XM5601B BX 14Sms $269 $3S9 1280MB 12ms 5400 Quantum FB1280S $276 12BOMB lOms 5200 Western Digital AC21200A $205 
Plextor PXB3CS BX 115ms $41S $SOS 2050MB 8.5ms 7200 Micropolis MC4221 $544 12B2MB 10.Sms5400 Seagate ST51270A $195 
Mac kits also available. 2050MB 8.5ms 7200 Micropolis MC4221AV $600 1330MB 12ms 44BO Maxtor M71336A $205 

• ATAPI DRIVES (IDE) • 2147MB 9ms 5400 Micropolis MC4421 $444 1624MB lOms 5200 Western Digital AC31600 ~235 
1625MB 10.5ms5400 Seagate ST31640A 249Brand Model Spin Speed Internal Int Kit 2147MB 9ms 5400 Seagate ST32155N $559 
1626MB 12ms 44BO Maxtor M71626AP $2352147MB 8ms 7200 Seagate ST32550N $675Mitsumi CRMCFX400 4X 230ms $65 $BO 1700MB llms 4500 Quantum SR31700A $2362150MB 8ms 7200 Quantum XP32150 $630XM5302B 4X 190ms $71 $B6 2004MB 12ms 44BO Maxtor M72004A $2794290MB 8ms 7200 Seagate ST15150N $989XM5522B 6X 170ms $B9 $104 2100MB !Oms 5200 Western Digital AC32100 $2994290MB 9ms 5400 Seagate ST15230N $905CDR1300 6X 145ms $99 $114 2167MB lOms 5400 Seagate ST32140A $2B54294MB 8.9ms 7200 Micropolis MC3243 $859CDS6E 6X llOms $119 $134 216BMB 10.5ms4500 Quantum TM32160A $2B94294MB 8.9ms 7200 Micropolis MC3243AV $945CDSBE BX llOms $129 $144 2500MB 15ms 3600 Quantum BF2500A $295

4300MB 8.6ms 7200 Quantum XP34300 $900XMS602B BX 14Sms $14S $160 2500MB llms 4500 Quantum SR32550A $335 
New IDECDlOX lOX 130ms $2B9 $304 2559MB llms 5200 Western Digital AC32600 $3509091MB 12ms 5400 Micropolis MC1991 $1840 

9091MB 12ms 5400 Micropolis MC1991AV $1959Sound Blaster 16 PnP $99 Sound Blaster 32Pnp $155 3254MB 10.Sms4500 TM33200A $369 
9080MB 11ms 5400 Seagate ST410800N $1880• CD CHANGERS • WIDE SCSI

CD ROM Changers allow you to have multiple disks 1050MB 8.5ms 7200 Quantum XP31070W $509
online at one time. No more switching disks . OPTICAL DRIVES

2050MB 8.9ms 7200 Micropolis MC4221W $630 230MB Fujitsu IDE Bare $369Brand Model Disks Spin Speed Price 2050MB 8.9ms 7200 Micropolis MC4221WAV $689 230MB Fujitsu SCSI Bare $419Internal IDE 2147MB 8ms 7200 Seagate ST32550W $675 640MB Fujitsu SCSI Call
CDR3X4 3 4X 230ms $99 2150MB 8ms 7200 Quantum XP32150W $680 650MB Panisonic PD combination optical &4X CD ROM Call 
CDR4X4 4 4X 2S0ms $179 4294MB 8.9ms 7200 Micropolis MC3243W $945 2.6Gig Maxoptix Int/Ext $1925/$2025 

External SCSI 2.6Gig HP Int/Ext $2125/$22254294MB 8.5ms 7200 Micropolis MC3243WAV $1035 SYQUEST DRIVESDRM-624X 6 4.4X 190ms $299 4294MB 8ms 7200 Seagate STl5150W $1065 EZ 135MB •13.5ms, 3600rpm, 128K buffer, 31/2"driveDRM-1804X lB 4X 300ms $1B99 4300MB 8.6ms 7200 Quantum XP34300W $959 Internal IDE with disk I External SCSI with disk $190/$199
• CD ROM TOWERS • 9080MB llms 5400 Seagate ST410800W $2029 External parallel port with 1 disk $249 

For fast access to multiple CD's at one time. Perfect 9100MB 12ms 5400 Micropolis MC1991W $1929 NEW 230MB Flyer $299 
for schools, BBS, networks, and more. Toll free 9100MB 12ms 5400 Micropolis MC1991WAV $2049 270MB • 13.5ms, 3600rpm, 12BK buffer, 3 1/2" drive 
support. 4 Drives 7Drives Internal IDE (SQ3270A)/ with !disk (S3270AC) $299/1339 

External for parallel port with 1 disk 4294X 200ms NEC $7S9 $12S9 TAPE DRIVE SALE SCSI drive (SQ3270S)/SCSI external(S3270X) $339/ 3994.4X 140ms Pioneer $799 $1299 Capacity Brand & Model Price 200MB •15.7ms, 3220rpm, 64K buffer, 5 1/4" form factor.
4.SX 130ms Plextor $1499 $2S29 •SCSI• SCSI drive (SQ5200)/SCSI external(SQ5200CX) $339/$399
6X 160ms Teac $1439 $2439 2-4GB Seagate TSM4000 f3096X 150ms NEC $1SS9 $2629 4-BGB Seagate TSTBOOO 399 IOMEGA DRIVES 
6X 14Sms Plextor $1699 $2B99 • 4mm DAT DRIVES• 100MB ZIP • 3.5" x 1" high form factor 
BX 19Sms Philips $14S9 $2499 2GB Hewlett Packard ClS34 f609 External SCSI w/ 1 disk $195 

2GB Seagate C4320RT Parallel External w/ 1 disk $195BX 14Sms NEC $1SS9 $2629 S99 
1 Gig JAZ • 3.5" x 1" high form factor2-4GBBX 14Sms Toshiba $1999 $3449 Seagate C4324RP $679 Internal SCSI w/ 1 disk $4892-4GB Hewlett Packard C1S36 $699BX llSms Plextor $2299 $3999 External SCSI w/ 1 disk $5894-BGB Seagate C4326NP (DDS2) 2 to 21 drive configurations available. Call. rs94-BGB Hewlett Packard C1S33A B79 

24-4BGB HP External 6tape loader C1553AX 2379PARALLEL DRIVES • Bmm DAT DRIVES• 
High quality! Plugs into any parallel printer port Output for 3.5-7GB Exabyte EXBB20SXL $1269 

7-14GB Exabyte EXBB700LT $1149concurrent printer use. EPP compliant for high performance. • QIC • 
Hard Drives (3yr warranty on drive mechanism) BOO MB $141 

!Gig [SSSPP!GIG] $349 2Gig [SSSPP2GIG] $479 lGB $159 &}>Seagatel.6Gig[SSSPPL6GIG] $429 2.5Gig [SSSPP2.5GIG] $525 1.7GB $219 
CD ROM Drives Save S10 on these Seagate tape backups3.2GB $249 


4X [SSSPP4XCD] $179 4.4GB $259 
 with any hard drive purchase. 

6X [SSSPP6XCD] $229 

Adaptec 
contro ll er 
A I 505 CDKIT 
onl y $49 when 
purchased with 
Zip or Jaz dri ve. 

VISA 



Circle 1 90 on Inquiry Card. 

Presenting mips Transform Suite™ tor Windows 


Stop wasting time with pre-printed forms 

Presenting mips Transform Suite, the quickest, easiest way Transform™ uses new 11111/ti-OCR tech110/ogy, giving 

to convert from expensive pre-printed forms to o

~-- ~~ 

n-demand you up to 300% more nccurnte text recognition 

electronic forms. With mips Transform Suite you can than other products on the market. 

convert your paper forms to electronic forms in seconds. 


• Automatically creates intelligent WYSIWYG 
As incredible as it sounds, mips Transform rn lets you form templates for use with MS Word for 
scan or fnx your existing forms into fu lly editable Windows and MS Access, ensuring compatibility 
electronic forms in seconds. Its powerful with the most popular e-mail, routing and 

object-recognition teclu1ology redraws 
 Internet packages. 

form elements such as lines and boxes for 


• Supports calculations, range checking, da ta you. It also recognizes data-entry fields, or 
·.,-·-~--- ?;,_:::::::; valida tion, look-ups, and multi-database look-upsyou can even create forms from scratch' ~~---·. with da tabase attachments to Access, DBase, FoxPro, 


Windows 3.1 and ~~ • a~~~a~~;:;:r.-adox , Btriev, ASCII delimited, ODBC 

Windows 95 compatible 1 


Datallne America Inc. -
FREE Demo Software available on the Internet: 

13240 Evening Creek Dr. Suite 31 1http: //members.aol.com/mipsdla San Diego, CA 92 128 

To order or for more information call .800·898·8560 
' · . 1•800•555•MALLAlso available through: Tiger Software G'LOB.41.: . Priority Code: COMPUTER SUPPLIES~· 

800-888-4437 t4IOO·S87·7080 800-845-6225 ZETX681"'?' 

. : ; ~::['ft~,::;~·· ; 

- ...... • r' 

with a Rose keyboard monitor switch 
Streamline your computer room by reducing excess equipment. 

Call today for free catalog Access up to 256 CPU's from a single keyboard, monitor, and 
•Print servers mouse. ServeView is our best-selling switch, has every feature 
• Data switches+ Keyboard/video control you can imagine, and installs in minutes. Compare price, fea-
SQQ..333..9343 tures, performance, quality, and support and you'll find Rose 

Come See Us at can't be beat. 
Networld lnterop, Sept 18-20, Atlanta, GA, Booth #2256 

P.O. Box 742571 + HousroN, TExAs 77274 Call us to discuss your application 
TEL 713/933-7673 •FAX 71 3/933-0044 or to receive your free information kit. 

~) ROSE~JIELECTRONICS 
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rM.Bf.]ii.J 
M U L T I M I D I A 

SPttOstuSW6AGrilJlNts,IS,t,, IMB . $119 

51lHdSt.uSW6'Gtapriic1, ISA,WB .... 175 

Slear:l6'~0fVM,1"8, PCl, \\.B 129 


Slelll6'~DAAM.V.S. f'0, \.\.8 175 

$Wltn6'Vldlo, Ol\AM,1M8. PCI 129 

S1tK'l6'Vlcllo, Of\AM,2M8, PCI .175 

StUtn6AVl3eo, >mAl.~ 2M8 , '.1.6 . PCI 305 

SteUh64'ldeo, VllAM,•M8, '.1.B. PCl ...489 


FfQI HEWLETT 
I:~ PACKARD 

~rC"o:.:i ~~ll! 
9FXV!sion3311MBOAAM, PCI, $129 
9fX'llsbl3312MBORAM,PCl, ......... 149 

9FXl.lodon m 2MB VRAM, PCl, Vl.B . 269 

9fXMolion711 4MBVRAM. PCI, Vl.B .. 399 

Imagine 128 2MBVRAM ..................399 

l!Ngin0 1284MB VHAM .................. 599 

lmagiroe1288MBVRAM ..... ....... 1299 


matrox 
MatrolMillerw!lumPCl2MB $269 

MatrO• Mil\ennltJmPCl4MB . 445 

MJUDlMilerwilumPCIBMB .••• 839 


gsi 
HI PERFORMANCE IDE CONIBDLLERS 

21 2HO.~f0 (opta2.88M) .. , • , .. 69 

32 8M11llHIOlllOE.Flpy,lape,&VOAccel 129 


D BUllOGIC 
Kl- $199U5C 32·8'1Vl8FasiSCSl·2Kft 

KT545C 11HlllSABusMaSUlfF1SISCSl-21Ci 209 

KT742A 32·8~ EISA SCSl-2 Kft . , 289 

KT7l7C 32·8ttEISAFntSCSl·2K.ll 329 

BT757Sl2-BnEISAFn1WideSCSC1nl 349 

KTB•BC 32·BnPCIFas1SCSl·2Kll 290 

KT956C32·DnPCIF1$1WkleSCSl ·2KR 329 

IDECACHECOHTIIOWRS 

KT510A ISMOECachsCootlollef ........ 95 

KT410A\'ESMDECachlJ Controller ...... 125 

KT910A PCVIOECachs Cootrolle1 . . 168 


DATA TECHNOLOGY 
2278 Vesalocalbusw/16550 $25 

2280 Suoer 10 ca1d w/16550 25 

2130 PCllDEcon11olle1 ...... 25 


SUPER CONTROLLERS 

IDECONTROLLERS 

21 1 2HMFOwf2sertaV1 Par/1 Gnme . . $25 

2•1 3 2HOf2FO VLBEIOEwfoo25/ 11V1g.... 39 

400165502H0/2f02· 165502s/1p/1glSA .. o\9 

500 165502H0/2F02-165502s/1p/1gl/l.8 . 49 


BDCR 
aDllD:IUD 

lntemal\t.34 . $149 

- mHayes: ,,, 
AccuraV.42FAST14AlntlExl ............$79·99 
AccuraV.34FAST28.81nt/Exl .... 159·179 
Op11maVi~3B9·415 

Sp0ns1er 14.4lntemaVExlernaL. ........ $95·1 15 

Spons1e128.8N.34 1mt ma\1Einemal .. 175·195 
SponslelVl288V.341ntlht ........189-2 19 

CourlerV.3428.8/28.8!ntlExl ..... 339-359 

WlnModem28.8PNPln1emal .. ... 145 


http:Spons1e128.8N.34
http:lntemal\t.34
http:32�8ttEISAFntSCSl�2K.ll


Add-In Boards•Bar Coding•Communications/Networking 

RISC-BASED MULTIPORT CARDS 

• coll for Details 

> Faster than 16550 
multipart cards 

> 115 Kbps 
> ISA and PCI available 
> One IRQ per board 
> Full modem supported 
> 4-32 ports per board 

CALL 1-800-88-CYCLADES 
or sales@cydades . com 

Cyclades Corporalion • Fremont, CA 94538 
Tel: 510.770.9727 FAX:510.770.0355 http ://www.cyclode1.com 

Yidex manufactures portable, 
durable, and programmable data 
collectors for applications such as: 
• inventory • warehousing 
• security • asset tracking 
• fie ld inspections 
and virtually any application 
requiring data collection at the 
work site. 

Call fo r a free info rmation 
kit today! 

11 05 N.E. Circle Blvd., Corvallis, OR 97330 
541-758-0521 •Fax 541 -752-5285 
http://www.videx.com 

Vidcx, TimcWand, Dur;iW;md , TouchProlX!, ,111d Om111W,1r1d arc n.~i~tc r 1..'t l tr,1dcmJtk s of Vidcx, Inc. CC0582 

Cast-metal cases protect the 
products and allow them to 
work reliably in harsh 
environments. Each is 
designed to fi t in the palm 
of your hand. 

Circle 61 on Inquiry Card . 

LET YOUR COMPUTER DO THE TALKING! 
Voice Express Voice/Fax Mail I Voice Mail 
integrates major vo ice/fax applica tions plus I Fax on Demand 
program co ntrol into one fu ll -featured high I Int'! Call Back 
perfo rmance software. PC-AT/386/486 

I Auto Attendantbased. Menu drive n. Easy ro use. Suppons 
up to 32 voice lines and up ro 8 fax lines. I Talking YellowPages 
Works with most business phone sys tems, I Fax Broadcasting 
Centrex, D ID service, T-1 lines. Call now. I Fax Mail 
Software+ha rdwarc kits $595 I Telematketing2 vo ice line• kit star ts at 

Fax on demand: (805) 523- 1329, Doc. # 1004 I Date/Party Lines 

Web Page: http://www.centralrech.com 


CENTRAL 1-800-532-8054TEC OLOGIES FAX (805) 532-91 74 • e-mail : salcs@ccntraltcch.com 

Serving Compuler Users Since 1982 11 988 Challen er Ct., Moor ark, CA 93021 
Circ le 66 on Inquiry Card . 

Communications/Networking 

CONTROL 

ALL YOUR SERVERS 

MasterConsole® 
Rock solid, reliable control 

• 2 - 64 computers • Add Mac & Sun 
• Any mi x of PCs; • Keybmu·d/mouse em ulation 

PS/2 & se1ial mouse • AUTOSCANTM 
• Front panel & 

keyboard selection 
• Remote access to 150' 
• Desktop or rack mount 

See us al Networld +Interop, Atlama, 
September 18-20, Booth #331 

CALL TODAY! 800-RCl-8090 X 71 
RCI OFFICES AND DISTRIBUTORS LOCATED WORLDWIDE 

DEALER INQUIRIESWELCOME a 
RCI Europe (31)·10·458·6673 RCI Taiwan (886) 2·218-1117 

fax (31)·1D·451 ·9610 fax (886)-2-218-1221 RCI 
Raritan Computer, Inc. 908.874.4072 fax 908.874.5274 

10-1 Ilene Court, BelleMead, NJ 08502 • sales@raritan .com • http://www.raritan.com 

.10 DAY l\IONEY-11,\('I, GU\RANTEE FULL 1-YEAI~ WARR.\NTY 

Circ le 63 on Inquiry Card (R ESELL ER S: 64) . 

ST*RVIEW 4iD 
Control up to 216 Servers 

with just 1 Monitor, Keyboa rd, and Mouse 
• Supports SVGA, VGA, and Multisync Monitors 
• Keyboard or pushbutton CPU selection 
• Autoboots Keyboa rds and mice (5V421) 
• Cascadable 

'11r\1t'\\ "' 
----::z:::__. 

Ll1ted Prlco Appllos to CSA/UL model 

USA/Canada: 800-265-1844 (ext. 231) 
France Office: 0-590-3661 I UK Office: 0-800-96·771 0 

Fax: (519) 455-9425 / lnternel E-Mail: startech.computer@onlinesys.com 


Star:-r;eCh http://www.startechcomp.com 
I' European/lnternaUonal Distribution 

use Fax or Internet 

or Call: (519) 455·9675 (ext. 231) 


COMPUTER PRODUCTS 
USA • Canada • UK • Frnnce 


Netherlands • Hong Kong Visa/Mastercard/American Express 


C ircle 65 on Inqu iry Card . 
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Computer Systems 

Industrial Rackmount Computers 
• 19" Rackmount chassis 

(3- 20 slots) 
• All-in-one 80486 to PENTIUM 

CPU cards 
• 3- 20 slot ISA/PC! Backplanes 

200-350W, 85-265 VAC Power 
l ow Profile 3.5" Rack chassis Supplies, 48VDC, 24VDC, 


PCl/ISA Backplane 12 VDC Version Available 

• NEMA 4/12 Industrial Workstations 
• Panel Display PCs 

Western Region: 1-800-983-11 77 ACI 
Eastern Region: 1-800-886-2243SYSTEMS 

Circ le 77 on Inqu iry Card (RESE LLE RS : 78). 

Circl e 72 on In quiry Card (R ESELLER S: 73) . 

PC Enclosures 
from $300 

Monitor: 
10" Super VGA 
Color from $650 

Keyboards: 
Drawer, Shelf & 
Panel from $85 

• Excellent Air Flow & Cooling 
• Accepts Most /SA, EISA, VESA, PC/ Motherboards & Passive Backplanes 
• Rack & Desk Models • Up to 20 Slots Rugged, Modular Construction 
• 200, 300 & 400 Watt Supplies, UL, CSA, TUV • Made in U. S.A. 

Call or write 

for descriptive 
 INTEGRAND 

brochures, prices RESEARCH CORP 

or applications 
assistance: 8620 Roosevelt Ave. • Visalia, CA 93291 

209/651-1203 FAX 2091651-1353 
PC 111 /BM • Penfom• is a 

registered trademark of Intel Web site http://www.lntegrandResearch.com 


Corp. Drives and Email sales @lntegrandResearch.com 

computerboards not included. 

Circle 67 on Inqui ry Card. 
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Computer Systems 

• 85-265VAC, -48VDC, 
+24VDC, +12VDC input 

• 70W-350W output 
• 60KHz PWM control IC 
• 0-55°C operating 
• MTBF > 20 years 

ICP ACQUIRE INC. 
CALL: 1-888-618-6188 
FAX: 415-428-1172 

C irc le 79 on Inquiry Card (RES ELLERS : 80). 

Run DOS applications 
in ROM on portable 
systems. Complete 
with CPU, LCD, 
memory, peripherals, 
keypad, supply, 
support. $299* up. 

CPU CARDS 
With Rom, Ram, Flash , Pcmcia 
KS-7 All in one 486 SLC - $299* 

VGA, Ethernet, 4 Sri , 2 Par, Ide, Flop, 

Keybd, sound, SM Ram/Flash. 

KS-8 Portable Elan 386 - $399* 

SM mem, 3 Sri, 2 Par, CGA, batt. op. 


KS-1 l..ow Cost Nee V40- $129* 

3 Sri, 2 Par, 10 bit ND, Modem. 

*q 100, oem version see fine print for details 


800-505-6749 · Fax 303-786-9983 

KILA 

Ci rc le 68 on Inqu iry Card . 

Circ le 81 on Inquiry Card . 

http:lntegrandResearch.com
http:http://www.lntegrandResearch.com


Computer Systems 

A large variety of 
SBCs in stock 

for fast delivery 

• 486 AND PENTIUM CPUs 

• UP TO 200MHZ SPEEDS 

• PC/ SCSI INTERFACE 

• E-IDE INTERFACE 

• SVGA VIDEO OUTPUT 

• DUAL SERIAL PORTS 

• 	 /SA & PC/ BACKPLANES 
CALL TOLL FREE 

1-888-RECORTEC 
Tel: 1-408-734-1 290 

Fax: 1-408-734-2140 


e-mail : info@recortec.com 

http ://www.recortec.com 


RECORTEC 
1290 Lawrence Station Road 

Sunnyvale, CA 94089 

Circle 70 on Inquiry Card. 

Request our free 
Product Catalog 

• COMPUTERS 

• ENCLOSURES 

• KEYBOARDS 

• MONITORS 

• PRINTERS 

• CUSTOM DESIGNS 
CALL TOLL FREE 

1-888-RECORTEC 
Tel: 1-408-734-1290 
Fax: 1-408-734-2140 

e-mail: info@recortec.com 
http://www.recortec.com 

RECORTEC 
1290 Lawrence Station Road 

Sunnyvale, CA 94089 

Circle 71 on Inquiry Card . 

Circle 76 on Inquiry Car d. 

19" VIC-9900 Rackmount Industrial PC Chassis 
>	 BUILT-IN IO"COLOR SVGA 

SONY TRINITRON MONITOR 

> ACCEPTMOSTBABY AT· SI ZE 

8 SLOTS MOTHERB OARD AND 

PASSIVEBACKPLArlE 

> IX5.15",IX3.5"0PEllDRIVE 

ILOTI ANO IXJ.5" HOD SLOT 

> SEPARATEMAINPOWER AND 

MONITOR SWITCH 

> 100, 300 WATT PS/1llYLE 
POWER SU PPLY 

> AVAIU,BLE IN CHASSIS FORMAT OR 

"CE" MARKEDPEHTll!M SYSTEM 

> 0PTIONAL85-KEV MEMBRi\NE 

KEYPAD 

> OPTIONALTOUCHSCRH.N 

'2 	!~~r~~ S~t~E~~~~)'· 
11606 E. WASHINGTON BLVD. sum Ft WHITIIER, CALIFORNIA 90606, U.S.A. 
TEL: (3101908·6814 • fAX: (310) 908-6819 

Circle 74 on Inquiry Card (RESE LLERS : 75). 

Computer Systems • Data Acquisition 

U.S.A . M ade Rackmount Solutions from THE 
~ 

Over 40 models, sized from lU through 6U, 17" to ~ 

24" deep, plus rackmount switches, monitors up '"'~ 
to 20", & keyboards with or without trackballs. 3 
QTY. PRICING FROM $138. 	 0 

c: 
• 5 to 20 slot segmented or unsegmented a
passive backplanes w/ or w/o PCI slots. 

• Complete line of 486 & Pentium slot 

boards & motherboards up to 200 MHz, 

including Intel's full line. 


A.C.OR48V 

HOT SWAPS 

UPTOBOOW 


Customized Colors Available 

TRI VALLEY TECHNOLOGY, INC. 

4569-A Las Positas Road, Livermore, CA 94550 


VOC: 510 447-2030 • FAX: 510 447-4559 • www.rackco.com 

Circle 69 on Inqui ry Card . 

Temperature Measurement 
a 

•Measure TCs, RTDs, & DC & AC voltage 
• Expand up to 992 channels 
• Scan at up to lOOK readings/sec 
•Includes FREE ~-~=~~~·

= -='......__TempView software ;: '· ~~~ 
' f '~~ 

Circle 96 on Inquiry Card . 

INTELLIGENT DATA ACQUISIDON 
from 

M ICROSTAR 

LABORATORIES., 
tile onboard intelligence company 

• High Speed 1/0 • Control Loop < 1 ms 
• Digital Signal Processing • Windows, OS/ 2 Warp 
• Multiprocessor Systems • External Expansion 
• Most PC Software • DLL, VBX, Delphi 
• DAPtools for HP VEE • DASYLab, LabVIEW. . . 

206-453-2345 - (206) 453-3199 fax 
in fo @mstarlabs.com - www.mstarlabs.com 

•I 
Breaks the 4-Color Price Barrier with the 


Hardware/Software Showcase 

See how affordable it is to advertise to BYTE's 
500,000 computer professionals in this section ! 

• 

For more information call your BYTE sales 


representative (see listing, 

page 177) or fax 603-924-2683 


A UGUST 199 6 BYTE 167 
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Data Acquisition•Diagnostic Eqpt•Disk a Optical Drives Disk 8: Optical Driv~s • Laptops 8: Notebooks 

FREE Instrumentation Software Demos 
Software Showcase is a multimed ia CD-ROM that gives you an 
interactive overview of the leading instrumentation software 
packages from National Instruments. Demonstration vers ions 
are included. 
Software featured includes: 
• 	LabVIEW graphi ca l instrumentation software 
• LabWindows/CVI visual development software 
• 	ComponentWorks software for Visual Basic Measure 

software for Microsoft Excel 
• Virtual Bench turnkey virtual instruments 
Software Showcase runs on Windows 3.1/95, Mac intosh and 
Power Macintosh. 

Call for a FREE Software Showcase 
(800) 433-3488 Fax: (512) 794-8411 E-mail : lnfo@natinst.com 


WWW: http://www.natinst.com 

National Instruments 


Circle 97 o n Inquiry Card. 

Computer/LAN Tools 
and Diagnostics 
Call for a free copy of 
the new Jensen Catalog 
for all of your PC/ LAN 
diagnostic products and 
installation accessories . 

JENSEN.TOOLS 
7815 S.46th St., 
Phoenix, AZ 85044 
Ph: 800-426- 1194 
FAX: 800-366-9662 
http: //www.jensentools.com 

Circle 99 on Inq uiry C ard (RESELLERS : 100). 

--~"·'IParall el Port ' 

To Printer 

1 
• 6.7x CD-ROM 
• 1.:J.2.6 Gig MO 16Gig OAT 

~ (408) 983-1127 
Fax 408-243-2885 

System s 120 Saratoga Ave.11 82, Santa Clara , CA 95051 

ompatible 

From: SCSI Vue'" Gold 
$39senefiis: Diagnostic Cables 

• No Loss Of Important Data 
• Faster Performance • Test Cable Integ rity 
Features: 
• Diagnostic Indicators • Large Fe rrite Filte rs 
• Triple Shielding (Unique Cable Design) 
• Double Gold 20u" Plated Connectors 

Over 40 Cable Styles In Stock • Extra Heavy 26 Gauge Wire, 50 & 68 Pin 

SCSI Vue"' Teflon 
Custom Internal Cables 

Benefits : 
• Le ss Errors, Ultimate Performance 
• Silver Wire Improves Signal Quality 
Features: 
• Perfect 90 Ohm Impedance Match Custom Internal CatJles in 1 DAY! 
• Tri ple Pronged Connector Wit h Gold contacts 

s~1-. - 0s~S,I ~1u5e·'~cthive 
COMPAT IB LE 1g1ta w1tc 

Benefits: 
• Share SCS I Devices Between 2 Computers 
• Attach up to 14 Devices to 1 Computer 
Features: 
• 2-1 Act ive Di gita l Switch/Repeat er 

t •Regenerates SCS I Signal for Long Run s 
' D•l•C::•l•T•A•L .-­ -­

htt :llwww.scsipro.com The SCSI Solution Company 
3101 Whipple Rd.• Union City, Ca. 94587 • Ph : 510-471 -6442 •Fax 510-471-6267 

Circle 82 on In quiry Card (RESELLERS: 83). 

$3030. 
• 11 .3" 800x600 Du a l-scan 

Color screen. 2MB DRAM. 
Optional 12.1" or 10.4" 
TFT Active Matrhc. 

• Built- In 6x CD-ROM drive, 
16-blt s tereo sound, 2 
speakers, & mlc. 

• Two type II PCMCIA slots, 
serial, pilrall el, MIDI, 
PS/2, & lnfared ports. 

• Bmb RAM (maximum 32mb) 
and 256K level 2 cache. 

• 810mb removable PCI 
EIDE HO (up t o 2. 1GB 
availab le) . 

• 1 yea r parts and labor 

~=~~~re::~~7r~~te. 
• PS/2 Glide Point & 

Joystick. 

• 3.5" removabl e 
floppy drive. 

Circ le 84 o n Inquiry Card. 
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Memory/Chips/Upgrades • Misc. Hardware 

9.~~N 8,l:.~~~J~~~!~~-~!,~8~x. 1 -4oa-321 -s885 


The complete heat monitoring solution 
for today1s super-powered PCs. 

· Directly mea5ure5 CPU and internal ca5e temperature 
to prevent 5y5te111 cra5he5 due to overheating. 

· Additional probe n1ea5ure5 5econd proce550r, component, 
or peripheral temperature. 

· Sotwaredrivenfor configuration flexibility. 
· Sound IVi5ual Iand Remote alarm mod es. 
·Temperature reading range5: ·67' to 257' F(·55' to 125' C). 
·Temperature reading accuracy: ± 1.6%. 
· Wind ow53. 1, Windo ws95. 

Circle 85 on Inquiry Card (RESELLERS: 86). 

• NEW! ATX-style chassis • Designed for FCC certification 
• Competitive pr ices • Custom colors & designs available 

Call NOW for information and catalog 

CALIFORNIA 
..._'Pe PRODUCTS1-800-394-4122 

VISA & MasterCard accepted - Same day shipment! 
408-638-9460 - 205 Apollo Way - Hollister, CA 95023 

ii:>t SWapable Power Supplies • Removable Disk Drive Modules 

Circle 87 on Inquiry Card (R ESELLERS: 88). 

Rackmount Drive Enclosures 
Rackmount Accessories 
Rack Systems 
Tower PC Enclosures 
Tower Drive Enclosures 
CPU Cards and Backplanes 
Industrial PS2 Power Supplies 
Redundant N+1 Load Sharing Power Supplies 

Phone: 1-702-356-5595 Fax: 1-702-356-636 1 Email:info@s li ger.com 
Internet: hnp:l/www.sli ger.com Postal: 1385 Greg Si.Suite 10 1 Sparks. NV 89431 

Ci rcle 89 on Inquiry Card (RES ELLERS : 90). 

Programmable Hardware 

FlashliteM 
• 8 Mhz V-25 + Processor 
• 512 KB RAM 
• 256 KB Flash 
• 2 Serial Ports 

Single Board Computer with DOS and Utilities $195 
Embedded controller applicatiom: Simple software develop111mt: 
2 fas r O MA channds • 8 analog inpucs with • C reate o n a PC compatible computer. 
program mable comp;1ra1or levels • priority • Download in .l..XE o r .CUM format to nash disk. 

i111 crru p1 co nt roller with vcct0r or rcgisrcr • 1Cst :md dchug 1hrough che co nsole serial port. 
b:mk swicch ing. • Modify the start up batch file 10 load and 

execute the app lic:u ion on reset o r powcrup. 

}K microsystems 510235.1151 rax510235.2999 .!. 
1275 YubaAve., San Pablo.CA94806 http://www.dsp.com/jkmicro 

Ci rc le 94 on Inqu iry Card . 

Low Cost 16-bit Controllers 
Easy to program in Borland/Microsoft C/Ctt. 

C-EngineTM Prices start at $119 Qty 1. $49 OEM 

• 3.6x2.3' , 24 1/0, 3 UARTs, 3 timers 2 counters 
• Upto 512K SRAM, 512K EEPROM, Watchdog 
• 11 12-bit AOC , 3 mA standby, 


Battery, RTC 

• Networking, Clibrary, 


Development kits 


TrERN 
INC. 

216 f St.1104,Davis CA 9561 6USA 

Tel: 916-758-0180 Fax: 916-758·0181 

Internet Email: lern@nelcom.com 

ftpJ/ftp.netcom.comlpub/te/tern 


Circle 93 on Inquiry Card . 

Embedded ControllerKit 
A Complete S<diware and lltmhmre Solution 

Z·World 's EasyStart Kit'" provides everything you need to 
begin embedded systems development. The kit contains our 
Micro-G controller (smaller than acredit card with 14 110 li nes, 
RS232 , 128K flash EPROM, 32KRAM and AOC) , Dynamic 
C'" EasyStart (a simplified Cdevelopment system), 
sample circuiVprototyping board , power supply, 
documentation and all thecables necessary to start 

development immediately. l@[!lifflJI 
1724 Picasso Ave. for quick info, call our AutoFAX 
Davis, CA 95616 916.753.0618 from your FAX. Request 
916.757.3737 datasheet 135. Or visit our web siteat 
916.753.5141FAX http://www.zworld.com. 

Circle 91 on Inquiry Card . 

·f-Pragrammable
rantrall•rs 

he Miniature Controller Specialist since 1983 

orld provides acomplete software and hardware solution for embedded systems 
and control applications. Our low cost miniature controllers provide a variety of 
digital 110, ADC, DAG, and RS232/RS485 communications. For only $195, our Dynamic 
C'" integrated C development system allows you to create real-time multi-tasking 
programs up to 512K (approx.20,000 lines of Ccode) . 

Controller pricing from $79. Quantity discounts start at 5 units. 

1724 Picasso Ave. For quick info, call our AutoFAX 

Davis, CA 95616 916.753.0618 from your FAX. Ask 

916.757.3737 for cata log #18. Or visit our 

916.753.5141 FAX web site at http://www.zworld.com. 


Circle 92 on Inqui ry Card. 
AUGU ST 1996 BYTE 169 

http:http://www.zworld.com
http:http://www.zworld.com
mailto:lern@nelcom.com
http://www.dsp.com/jkmicro
http:Pablo.CA


RAID Drive Arrays • Security Tape Drives•Engineering/Scientific•On-Line Services 

All steel construction Server 8c RAID solution 
-Front access wlfh 14 •5 1/4' exposed drive bays 
-Lockable front and both side doors 
-6 ball bearing cooling Fans pre-Installed 
-4 lockable casters pre-Installed 
-Reduntand & heavy duty power supply options 
Also qvallabfe other Server & RAID Chassis 

Economy Server 8c RAID Chassis 
-Front access 10 •5 1/4' 
exposed drive bays 
-Lockable front door, open able side 
doors 
-w/300W AT UL P/S . .....$178 • 
-w/2x300W R.P.M ...... ..$399 

Hot Swap Redundant Power Supply 
-Balance Load-Sharing Design 
-Power Fault Alarm/ LED /Signal 

• Removable Hot Drive Modules --""' 
-SCSI or IDE Available, Patent protected 

-Perfect for RAID & removable 
storage application 

Heavy Duty Power Supply Simm socket adapter 
-ETA-4600 600 watt AT . . ...$221 
-ETA-4500 500 watt AT .....$165 
-ETA-4000 400 watt AT .....$146 
-SP2-4400 400 watt PS2 . . . . $121 
-SP2-4300 300 watt PS2 ....$ 61 

Circ le 101 on Inquiry C ard (RESE LLERS : 102) . 

We make software 
protection easier to handle. 

Ill Tape Solutions aa: 
... The Tape Experts • 9 TRACK 

• 3480 • 3490 • 3490£ 

•LIBRARIES 

Qua/star Corporation 
6709 Independence Avenue 

Canoga Park, CA 91303 

FAX (818) 592 -011 6 TEL (818) 592-006 1 
(800) 468-0680 

C ircle 95 on Inquiry Card. 

CIENTIFIC SOFTWARE 
Software for Science 
is your only source 
for the best values 
in more than 1, 000 
scentific and technical 
software products! 

SdTech lnternotlonol 2525 N. Elston Ave., Chicago, 1160647 •Tel 312.486.9191 
Fox 312.486.9234 • e-moil lnfo@scitechint.com •URL http://www.S<itechint.<0m 

Circle 103 on Inquiry Card. 

0 

m!n f1'71um <ont•ul•l!d l4 ll•l ·upfn .,qufr•d 

Ooma1n name reqistration 
provided (httpd /your _name) 

Unlimited updates via your own FTP account 

Complete domain mail processing 
(Multiple POPJ, forwarding, autorespondersl 

500 MB of data transfer per month 
0 0.IZperMBoverSOO MB) 

10 MB of disk space for your html 
documents £.. graphics (ti per MB over 10 MB) 

Tl Connectivity to the Internet 

Unlimited e-mail address forwarding 

Microsoft Front Page® support 

CGI Scripting (How Includes shopping cart) 

Cybercash support 

Detailed web us age sta:lsllcs 
& access to raw log files 

Controlled anonymous FTP 

TrueSpeech® server 
support included (real-time audio) 

Circle 104 on Inquiry Card (RES ELLERS : 105). 

Even though our new hardware keys 
are small , they still offer the most 
powerful and reliable barrier against 
software piracy ever developed. 
And with competitive pricing , they 
won't squeeze your margins either. 
• Secure protection for multiple 

applications/versions 
• The industry's only patented 

protection technology 
• Protects applications quickly, 

without programming 
• Remote update capabilities 

• DOS/Windows/95/NT/Unix/ 
NetWare support 

• Time/date-based execution control 
• Made in U.S.A. 

Software Security's 

new UniKey" 


technology could 

change the way 

you think about 


software protection 

forever. 


UniKey makes software protection 
easier on your customers, your 
developers, and your budget. .. 
but harder than ever on pirates. 

Call 1-800-841-1316 for 
more information, or to order our 
Developer's Kit, with everything you 
need to try UniKey protection on 
your application. 

SOFlWARE 
SECURITY 
A 11ew sla11t 011 so~ware protect/011 
6Thorndal Circle, Darien, CT 06820-5421 
(203) 656-3000 • Fax: (203) 656-3932 
http://www.softsec .com 

Circl e 98 on Inqui ry Card. 
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On-Line Services • Security Programming Languages/Tools 

"Run Client/§erver Applications 
§ecurely over the Internet" 

~1-

I' 

1' __ 


!iECURE ,._ 
~ .,.. !iOLBa!i1!" ­

• Use the Internet as a secure virtual Wide Area Network 

• Develop powerful Internet applications using 4GL tools 


II Use SQLWindows,Visual Basic, Powerbuilder, Delphi, C++ ... 


II Provides automatic data-stream encryption for all SQL data 


II Uses RSA security and Netscape's secure socket references 


II Includes a complete enhanced version of SQLBase v6.1 


II Transparent to users, developers and administrators 


Use the Internet to securely access ~C,f: 1JV1 Nl 

your c l icnUserver appllcatlons 

Use CllenUServer tools for 

remote access solutions! 
 iWilrnr~ bSJ.ik1i1 

Pricing slarts al $1,595 for a 5·user version DUNN 
Call 1-800-486-DUNN ext. 405 

systems , inc .http://www.dunnsys .com 

Circ le 1 08 on Inquiry Card. 

Lahev· LF90
Compute r Systems. Inc '.J 

Fortran is our forte Deliver; •
, 

Specializing in Fortran 
l.anguage Systems Since 1967 Speed. Dependability. 
The tahey Advantage Great Tech Support. 

Creare Fortran programs o r po rtFREE, unlimited, 
legacy code to the, PC w ith the expert technical support. 
most-p ro ductive, liles -suppo rted 
Fortra n 90 langua e syste m. 

Guaranteed bug fixes or 

workarounds within Lahey Fortran 90 


60 days. 

• Fortran-smart Windows 

30-day Development Environment. 
money-back • DDS,Windows 3.1x 
guarantee. . Windows 95 and 

• Ill_ ._,.'l.\ :, " ., ~ cO\'I\ NT Support. 
FREE '11\1://~.\a -~ ~ • DLL interlaces to VB, 

product patches ~. VC++, and Borland C++. 
on the Web at .. • 

http·/Jwww lahey com State-of-the-Art Intel 
· · · · Pentium and Pentium Pro Optimizati ons. 

US$895800·S48·4,,8 
Educational, multiple-copy, a n.dor site-lieense pricing available. 

702·831·2SOO 
Fax: 702-831-8123 Lahey Computer Systems, Inc. 
sales@lahey.com 865 Tahoe Blvd ., P.O. Box 6091 

http://www.lahey.com Incline Village, NV 89450 U.S.A. 

Ci rc le 1 06 on Inquiry Card (RES ELLERS: 107) . 

I;''J II 

Belgium 
Denmark 
Germa ny 
Netherlands 
United Kingdom 
Ita ly 
Spain 
Sweden 
Switzerland 
France 

Other Intl 
us 
US/Canada/Mexico 

Fax: 
International 
us 
e-mail: 
new orders 
customer service 
address cha nge 

McGraw-Hill web : 

Mai l : 
BYTE 
PO Box 555 

BYTE Customer Service/ 
Ordering Information 
Customer Service Orders 
0800 71260 0800 71635 
8001 8934 8001 7728 
0130 829 448 0130 826 112 
06022 4959 06022 2146 
0800 973 195 0800 973 017 
1678 79415 1678 76155 
900 943539 900 933539 
020 793386 020 7911 36 
1552418 155 72 57 
0591 6068 0591 6088 

+353 91 752792 +353 91 771385 
1-800-232-2983 1-800-257-9402 
609-426-7676 609-426-5526 

+3 53 91 752 793 609-426-5434 
609-426-7087 609-426-5434 

mporders@mcgraw-hill.com 
mpcstsvc@mcgraw-hi ll.com 
mpaddchg@mcgraw-h ill .com 

//www.mcg raw-h i II.com/mu lti pub 

BYTE 
Box 72 

Hightstown NJ 08520, USA Galway, Ireland 

gz 
A Division of The McGraw H ill Companies 
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A DIRECTORY OF PRODUCTS AND SERVICES 
- - -- ~ ­

THE BUYER'S MART 

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 

ACCESSORIES 

SVGA Splitters 
Monitor, Keyboard and Mouse splitters, multiplexers and 
high quality cables to 250 feet. 
>Connect 2 or more monitors to your PC 
>Support to 1600x1200- MADE IN USA 
>Access 1 PC from several keyboards or vice versa 
> SVGA < > TV Converters 

HALL RESEARCH http://www.hallresearch.com 
Santa Ana, CA (714) 641-6607 800·959-6439 

BAR CODE 

Bar Code Readers 
For PC, XT, AT, PS/2, Macintosh 

and Serial Terminals
* Attaches as 2nd Keyboard, no 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 Keyboard s 

* 2 Year Warranty, 30 Day $$ Back Guarantee 

* Direct From Manufacturer 

* Top Rated by Independent Review 

* Complete with CCD Scanner - $599 

* Complete with Laser Scanner - $655 

* Complete Wand only Reader- $329 

Worthington Data Solutions 
3004 Mission Street • Sanla Cruz, CA 95060 408-458-9938 

800-345-4220 

Portable Reader 
* AA Battery Operated, 64K or 256K 

* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 

* Double duty as Non-portable Reader 

* 4x20 Supertwist LCD Display, 35 Rubber Keys

* 2 Built-In Inventory Programs or create custom 

* Download tables and Pick Lists 

* Wand, CCD, or Laser Scanner Input 

* Serial Interface and Keyboard Interface 

* Reads 2of5, UPC/EAN, 128, Code 39, etc. 

* 2 year Warranty on Reader & Wand 

* 30 Day Money Back Guarantee 

* 64K Complete with Steel Wand - $799 

* Small Size and very long battery life 

Worthington Data Solutions 
3004 Mission Street • Santa Cruz, CA 95060 

408·458·9938 FAX 408·458-9964 800-345-4220 

- - ~- -· 
typewritten copy. 2"x1 1'1s" ad approximately 2 months prior to issue RATES(Jan.1996) 

can include headline (23 characters date. For example: November issue 3·5 6·11 12 
issues issues issues 

maximum), descriptive text (300 closes on September 8. Send your 1 ad $790 $760 $665 
characters is the maximum recom­ copy and payment to : 2"x1 '/s' 2 ads/issue - 635 
mended) plus company name, THE BUYER'S MART, BYTE 3 ads/issue - 600 
address, telephone and fax number. Magazine, 1 Phoenix Mill Lane, 
2"x2 S/8

11 ad has more space for Peterborough, NH 03458. For more 1 ad $1,580 $1,515 $1,330 

descriptive text (850 characters is information please call Vivian Bernier 2' x2' /,' 2 ads/issue - 1,265 

the maximum recommended). in BYTE sales at 603-924-2521 or 3 ads/issue - 1,200 

DEADLINE: Ad copy is due FAX: 603-924-2683. 

BAR CODE 

Labeling Software 
For DOS and Windows with dot-matrix, LaserJ et 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. 
Label RIGHT for DOS-$279. LabelRIGHT for Wlndows­
$295. 

30 Day Money Back Guarantee 

Worthington Data Solutions 
(408) 458-9938 800-345-4220 

RF Terminal 
Communicates 2 way to Serial Base Station from 

200·600 ft. Relay units extend range to 4000 ft. 

1-16 terminals per base station. Keyboard, wand , 

CCD or laser scanner input. 16 selectable fre­

quencies. Small size and low weight - 12 oz. with 

batteries. Base Station - $795. 

Terminal - $1095. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 

Windows Bar Code Fonts 
Add bar codes to any font based Windows pro­
gram. Fonts designed for dot matrix, DeskJet 
and LaserJet. Print Codabar, 2 of 5 , Code 128, 
UPC/EAN and Code 39 inside your Windows 
program. TrueType fonts, bitmaps and metafile 
support included. Only $199. 

Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 

Portable Bar Code Reader 
>- Use as a PORTABLE, WEDGE, or SERIAL 
>- 9V Battery Operation with Lithium Backup 
>- 2x16 Supertwist LCD Display 
>- 54 Key Keyboard with Separate Numeric Keys 
>- Real-time Clock Supports Date & Time Stamps 
>- Reads all Popular Bar Codes (16 types) 
>- Wand, CCD, Laser, or Serial Input Devices 
>- Built-In Program Generator 
>- Create Your Own Custom Programs 
>- 6 Built-In Inventory Programs 
>- Up to 250 Programs Can Reside in Memory 
>- Create up to 250 Data Files per Program 
>- Up to 250 Look-Up Files in Memory 
>- Built-In Calculator 
>- Supports HAYES Compatible Modems 
>- 64K Memory with Data Compression 
>- 30·day $$ Back Guarantee - 1 Year Warranty 
>- Complete Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

••••••••COLOR - Add $100 • • • • • • • • • 

BAR CODE 

BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 

>- Emulates Keyboard: Works With Any Software 
>- Data Appears as Keyboard Input 
>- Uses Enhanced Decoding Algorithms 
>- Accepts Wand, SloVBadge, CCD, Laser, 

Magnetic Stripe Reader, & RS232 Serial Input 
>- Reads All Popular Bar Codes (16 types) 
>- Reads HIGH, MEDIUM, & LOW density codes 
>- Auto-Discriminates Between Bar Code Types 
>- Easily Programmed with a Bar Code Menu 
>- Over 140 User Configurable Options 
>- Daisy Chain Up to 96 Readers 
>- Supports NOVELL Networks 
>- Supports US & INTERNATIONAL Keyboards 
>- Direct From Manufacturer 
>- 30-day $$ Back Guarantee, 1 Year Warranty 
>- Complete Unit with LASER Scanner - $645 
>- Complete Unit with CCD Scanner - $299 
>- Complete Unit with WAND Scanner - $299 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

Bar Code Printing Software 
LabelWorks 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 

>- Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

>- Rich Text Support: Mix Styles, Types, & Sizes 

>- Automatically Prints Serial Numbers 

>- Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 

>- Supports Virtually all Windows Compatible 
Printers (Postscript, Laser, & Dot Matrix) 

>- 30-day Money-Back Guarantee, $295 

''' CALL FOR FREE DEMO SOFTWARE''' 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

Bar Code Library DLL 
Bar Code Library sends bar codes to the display, 
Windows clipboard, bitmap fi le, 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) 

Inquiry 451 . 
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BAR CODE 

Bar Code SDK 
Includes 16 and 32 bit OLE automation objects, 
Windows DLL and C library for 10 symbologies. 
Work s with Visua l Bas ic , Windows GD I, or 
DO S/UNI X C programs. Includes Code 39 
TrueType and Postscript fonts. Only $199. Fonts 
only $49. 

Source Code Included! 
SureLogic, Inc. (206) 547-1419 

Inquiry 452. 

BAR CODE PRINTERS 
FREE Windows"~ Bar Code Pr inter Driver with every printer 
purchase! Print bar codes from MS Wordl~ Write, Word Pad. 
Access•. Visual Basic'"'. Lotus• Approach'. Paradox-. dBASE' , etc. 

Only $1,495! (reseller pricing avai lable) 
Impeccable print quality, rugged performance! 

THARO SYSTEMS, INC. 
P.O. Box 798, Brunswick, OH 44212-0798 

http://Www.tharo.com/tharof Internet e-mai l: lharo@tharo .com 
330-273-4408 Fax: 330-225-0099 

Inquiry 453. 

WINDOWS™ LABEL PRINTER 
GEMINI is the ADC industry's lirst Windows-only label 
printer. Impeccable print quality, rugged all-melal con­
struction, many bonus features standard: allows you lo 
print labels and bar codes from the Windows appl ica­
tions you already use, without special labeling software 
or programming . 

THARO SYSTEMS, INC. 
P.O. Box 798, Brunswick, OH 44212-0798 

http://Www.lharo .com/1haro/ Internet e-mai l: tharo@lharo.com 
330-273-4408 Fax: 330-225-0099 

Inquiry 454. 

BOOKS 

12,000 COMPUTER TITLES 
Easy browsing & ordering in our online stores. 
Computer books from 450 publ ishers. Web URL 
http://www.compubooks.com. Excellent customer 
service & technical assistance. Worldwide FedEx & 
USMail shipping. MCNisa/AmEx/Novus/JCB cards. 

CompuBooks®Online Bookstores 
512-321 -9652 Fax 512-321-4525 800-880-6818 

Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and sim­
ulation software, start ing at 5149 each. Complete 
PCB package with schematics, autorouter, and lay­
out for 2-layer ci rcuit boards, $399. Enhanced ver­
sion with autoplacement , more symbol libraries, 
and up to 16 layers, $649. CAM file outputs. 

Mental Automation, Inc. 
54 15 1361h Place, SE-Bellevue WA 98006 

(206) 641 -2 141 FAX (206) 649-0767 BBS (206) 641 -2846 
http://www.mentala.com/ 

Inquiry 455. 

CAD/CAM 

CONTOURING MOTION CONTROL 
FROM A PRINTER PORT! 

Indexer LPT™ sohware $249 
NEW VERSION 3 VISA/MC 

•Controls up to six step motors simultaneous ly. 
• Linear and Circular In terpolation . 
• New features to accommodate machine control. 
• Easy-to-use DOS device driver. Super Manual. 
• CAD·CAM interlace ava ilable. 

Corporation, 1422 Arnold Ave.
Ability Systems Roslyn. PA 190011215)657-4338 

FAX: (215) 657·7815 

Inquiry 456. 

CAD/CAM 

CAD Solutions Software 
TG-CAD Professional v.6.0 

"The best in CAO/CAM Software Development" 
A CIC++ Windows 95, Win NT. Win 3.1 CAD Developers 

Kil by Disk Software. For lnlormation Call : 
214-423-7288 800-635-7760 Fax 214-423-7288 

disksofl@ix.netcom.com BBS: 214-881-9322 

Disk Software, Inc. 
P.O. Box 941152, Plano, TX USA 75094 

Inquiry 457. 

CAREER OPPORTUNITIES 

SOFTWARE ENGINEERS 
TravelTech Staffing, Inc. 

needs ex perienced software 
engineers for 3 to 12 month 
contract assignments in several 
US cities . We provide top pay 
and benefits , subsidized hous­
ing , travel rei mbursement, and 
more. Fax your resume to 1-800­
792-7996 . Visit our web site, or 
call for a free brochure. 

1·800·282·0360 
www.traveltechstaffing.com 

TRAVE L TECH 
STAFFING , I N C . 

Inquiry 458. 

CD-ROM 

Consolidated CDROM, Inc 
Worldwide suppliers of CD-ROM software. 


We do import, export, publishing & distribution. 

We also buy & sell all types of memory chips. 


Dealers Wanted! 


102 Greenwood Ave Wyncote PA 19095 USA 

800-8CD-ROMS 215-572-9831/215-572-9832 fax 
Email: cdrom @con sldcdrom I www.consldcdrom.com 

Inquiry 459. 

CD· ROMS 
JAVA - Dev Kit,. . . . . . . . . . . . . . . . . ...... . . . S25.00 


HotJAVA browser. demo applets, on-line docs 
WINDOWS 95.COM ...32-bit Shareware Collection .... . . .. $30.00 
WINSITE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $35.00 

UtilJties for Windows 3. 1, NT. Windows 95. more! 
HOBBES 0512 . ... . ... 535.00 

BS0~6t~a~~·1a~~~~~ee~~~.. ~~~:ear:~;1RS. . . . ..... $35.00 
INTERNETTOOLS . . . . . . . . . . . . . . . . . . . . . . S30.00 

Networking tools & utilities SLIP & PPP 
LINUX Developer's Resource ... S25.00 

Slackware. Red Hat !. more! 
LINUX Installation & Getting Started Gulde . . . . S7.50 

245pgmanu al 
LINUXTOOLBOX - . . . . . . . . . . . . . . . . . . . . . . . . . . 545.00 

1MOO~~l~~t ~~ "C1~ ~~u~d~ri8~ob~~w~~~patlble GUI.... $99.00 
MOO·TIFF for FreeBSO - 100% Motif compatible GUI $99.00 
MOTHER of PERL . . . . . . . . . . . . . . . . . . . . . . . ..... . . .. $35.00 

Source & binaries fo r UNIX. DDS, NT, MAC 
RUNNING LINUX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $19.95 

sou~~jg;~~u~J ~~ Bsb~~~2~~~~ 11i~~rViews , more .. . $30.00 
STANDARDS - RfCs. IENS. ITU/CCITI BlueBook . . . $30.00 
TCL/TK - software 10 devElop X-Windows apps . . . . . . . . . . $35.00 
TeX - typesetting tools for mathematical & scien1rfic docs . . $35.00 
WORLD WIDE Calalog . . . . . . . . . . . . . . . $30.00 

See \heWWW without being on-line! 
X-FILES - Complete sources for X11 R6 & XFree86 ...... . 535.00 
Phone Orders: 1-800-S00·6613 We accept 

Fax Orders: +1-520-526-9573 MC, VISA & AMEX 

Inn Phone: + 1-520-526-9565 

Web Orders: www.infomagic.com E-mail; orde1s@infomagic.com 


InfoMagic 11950 N. Hwy 89, FlagstaH, AZ 86004 

Inquiry 460. 

CD-ROM 

CD ROM TOWERS & 

JUKEBOX SERVERS FOR 


ALL OPERATING SYSTEMS! 

RAID NOW AVAILABLE 


No Device Drivers/ MSCDEX needed, Complete Kit 

Networks CD Roms, unlimited user license, DISCPORT. 


"JES, NONE BEnER AT ANY PRICE" 
Call NOW: 1 (800) 482-1866 305-597-3980 

http://www.jescdrom.com 

Inquiry 461 . 

lnlernet Server Complete With Unix: $24 
Full lines ol lnlomaglc , Walnut Creek & Caldera 

Best Programming Source on CD-ROM: Linux, Unix, Windows, NT. 
OCX, OS/2. DOS. lnternel. WWW. HTML. JAVA. TCP/IP. VR. 30. Mac. 
Mpeg, Motif!. X-Windows. BSD. CIC++ . dBase. Or. Oobb's Journal. 
Perl, GNU, TEX, Tcl/Tk, CICA, Standard, Al. NeXT. Ada, Clipper. and 
many more with source code! Stilps wort d·w1dc trom Sll l c~n Valley. Accep1 

chec k. . money ordec or credit card. Vis it our
Also 1500 various CD's: lnte1neth omepaoeslorcurren11s1andprice 
o Games/Entertainment UNIVERSAL CD-ROM o Education/References 520lawrenceExp. 1307 
o SoundNideo!A rt Sunnyvale, CA 94086, USA 

Phone: 408-992-0453Fax· 408-992-0457 
E-mail : ucr@b1gmall.com 

o Prog ramming/Engineering 
OAdult Web: hnp://www.bigmall com 

Inquiry 462. 

WALNUT CREEK CDROM 
FreeBSD . 2.1 Rock solid Berkeley Unix for PC w/src. 

2disc set. easy install. 6 mo updales .............................S39.95 
Slackware Linux. 2 disc 'OFFICIAL • Slackware 3.0. 

lnle rnet's favorrte . Quanerly updates ......................... ......$39.95 
CleaMS 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 producl of the year! 6 mo updales .....$29 .95 

Simtel MSDOS. 2 discs. premier Internet technical , 
programming Free/Shareware ................................ ... $29.95 


Black Hawk. - New Win. 95 shareware co llection .. ...... .$29 .95 

Internet Info . 17.000doc's. FAQs, FRCs, & IENs ................$39.95 

MusicWorkshop . 2 Music prog .. midi. demos, etc ........ ..$39.95 

Prolect Gulenberg. 350+ Copyright free books .............. .$39.95 

Scient ific library. Technical shareware. DOSN/in ........... ... $39.95 

POV-Ray. Ray-tracing images. src, documenlation ... . ...... $39.95 


60+ Illies about Windows 95 & NT, games. Tel, perl, QRZr 
Ham Radio. Music, fonts. Royalty-free images 

Call for your FREE catalog today! 
All our products are uocoodilionally gyaran)eed' 

1-800-786-9907 
4041 Pike Lane. Ste D-214, Concord , CA 94520 

+1-510-674-0783 Visa/MC/AMEx, Fax: +1-510-674-0821 
orders@cdrom .com hltp://www.cdrom.com/ 

Inquiry 463. 

COMPUTER GRAPHICS 

Work On-Line 
Work from home to help us create our "Virtual 
World Project". Use yo ur 486 or PentiumPC to 
crea te 30 models for ou r CD-ROM. Average up 
to $30 per hour with a signed contract. Software 
is req ui red and training is available. 

http ://www.3dt.net/3d-art/ 

3rd DimensionTechnologies,lnc.1-800-455-3558 

Inquiry 464. 

DATA ENTRY SOFTWARE 

DATA ENTRY SOFTWARE 
Full featured , heads-down data entry 


wi th two-pass verification , edit language, 

output record reformat, operator statistics, 


key from images (NEW!), free tech support. 

For PC, PC LAN , S/36, AS/400. 


FREE 30 day trial. 
Computer Keyes Tel: 206-776-6443 
21929 Makah Rd ., Fax: 206-776-7210 
Woodway, WA 98020 USA: 800·356·0203 
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BUYER'S MART A DIRECTORY OF PRODUCTS AND SERVICES 

DATA RECOVERY 

We Can Save It! 
All Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon. 

DRIVESAVERS 
Restoring data since 1985 
1-800-440-1904 

415-883-4232 

Inquiry 465. 

The Leader in Data Recovery 
• 	 Expertise in vi rtually every operating system 

& media storage device. 
• 24-Hour support & emergency services available. 
• Call for a FREE consultation! 

ONTRACK DATA RECOVERY 
MN: 1-800-872-2599 • CA: 1-800-752-7557 

DC: 1-800-650-2410 •Europe: +44 1372 741999 

Inquiry 466. 

DATA RECOVERY when l.T. Matters 
• Tape, Optical or G.D. Media 
• Accidental Overwrites 
• Hardware or Software Failure 

VOGON 
Europe 	 Tel +44 (0) 118-989-0042 

Fax +44 (0) 118-989-0040 

USA Tel 405-321 -2585 Fax 8242 

Germany Tel +49 (O) 180-522-15-42 


Fax +49 (O) 89-69-37-00-55 

Inquiry 467. 

DATA/DISK CONVERSION 

CONVERSION/DUPLICATION 
Tape : 4MM, QIC, 8MM, DLT, 9-trk, 3480/90/90E 

Disk: 3", 3'/2", 5'//', 8" CD-ROM 

1·800·357·6250 
Shaffstall Corporation 317-842-2077 
7901 East 88th Street Fax 317-842-8294 
Indianapolis IN 46256 sales @shaffstal l.com 
Since 1973 http://www.shaffstall.com 

Inquiry 468. 

EDUCATION 
B.S. & M.S. In COMPUTER SCIENCE 

The American Institute For Computer Sciences offers an in· 
depth home study program to earn your Bachelor of Science 
at home . B.S. subjects covered are: MS/DOS, BAS IC, 
PASCAL, C, C++, Data File Processing, Data Structures & 
Operating Systems. M.S. program includes subjects in 
Soflware Engineering and Artificial Intelligence. Ada and 
Using Windows courses also available. Accredited Member : 
World Association of Universities and Colleges. 

AMERICAN INST. for COMPUTER SCIENCES 
2101·BY Magnolia Ave., Suite 200, Birmingham, AL 3S205 

1-800-767-2427 1-205-323-6191 

EMBEDDED CONTROLLERS 

MULTITASKING BOARD 
for portable instruments 

• 300 µA standby, autowakeup, pre-emptive multitasker 
• fast in teractive development using Forth routines provided 
• debug whi le running- make Forth one task - no emulating! 
• PCM CIA card datalogging,keyboard/graphics LCD drivers 
• Starter Pack costs only $499. TOS2020 = $199 (100) 
Details:(716) 425-3753; -3835 (fax); -3442 (faxondemand) 
SAELIG CO. 1193 Moseley Rd . Victor, NY 14564 
http:ourworld .compuserve.com/homepages/triangle 

ENGINEERING SOFTWARE 

SCIENTIST@ 
FITS EQUATIONS TO DATA 

FREE 30-day version available on 

the Web at http://Www. micromath.com 


MicroMath Scientific Software 
1-800-942-6284 Fax (801) 943-0299 

Inquiry 4 70. 

FOREIGN LANGUAGES 

WORLD'S LANGUAGE CENTER 

Automatic Translation with a push of the button 

Chinese, Japanese, Russian , 150 languages 

Dictionaries - Fonts - Learning - OCR etc. 
Best Prices • Best Service 

FREE CATALOG 

Translanguage Inc. 
800-308-8883 Fax 714-279-9368 

PO Box 18024, Anaheim Hills, CA 92807 

Inquiry 4 71 . 

HARDWARE 

Pre-Owned Electronics, Inc™ 
THE Independent Provider, serving the Dealer, 


Professional, Corporate, Government, and 

Educational Buyer since 1985. 


APPLE II® & MACINTOSH® 

SYSTEMS• PARTS• EXCHANGE REPAIRS 


Cal/for a Catalog. 800-27 4-5343 
Office: 617-275-4600 •FAX: 617-275-4848 
205 BURLINGTON ROAD • BEDFORD, MA 01730 

Inquiry 472. 

HEWLETI-PACKARD 
Buy - Seit - Trade 

LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter Draf1Master 
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 473. 

HELP WANTED 

• $200 - $500 WEEKLY• 
Mailing travel brochures. No experi­
ence necessary. For information send 
a self-addressed stamped envelope 
to: 

Internet Travel 
P.O. Box 680610, Miami , FL 33268 

Inquiry 474. 

INTERNET 

GAMELON® INTERNET FILES 
http://www.menai. com 

Build power ful. sophisticated programs with a last 00 persistent data 
so1tware library that fits !he architecture of 1heInternet. Gathe1 lumpy Internet 
da!a 01 use the Internet 1or program-to-program data exchange. Object 
nesting, hyperlinking,indexing, 1ransactionmanagement,and more 

• Solaris, Windows 3.1 . Windows 95/NT. OS/2 (ask for Mac, Linux) 
• APls for C++ . C. Visual Basic & Delphi {ask for JAVA) 

Menai Corporation 
IOI 0 El Camino ReaL Sui1c ro. ~knlo PJrk,California 94025 

(800) 426-3166 (U.l or (411) 8;J-64 IO 
FAX (4J S) 8SJ-6-tS3 E·mail: lnfo@mcnai.com 

INTERNET PRESENCE 

" Virtual Web Hosting" & " Site Creation" 

WWW• YourName.com 
$24.95/mo. 

(800) 808-9241 I Web Page: TRY $30 

Home Page Included!! RESELLERS Welcome!! 

Inquiry 4 76. 

LANS 

Little Big LAN 
The most flexible network 

• Peer to Peer LAN lo 250 nodes 
• $75 lolal soflware cosl. not 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 477. 

PROGRAMMERS TOOLS 

The Fastest xBASE Engine... 
for C, C++, Visual Basic and Delphi programmers. 
Get mulli -user compatibility with FoxPro, Clipper and 
dBASE files. CodeBase is portable between DOS, 
Windows and UNI X! Includes clienVserver option 
as well as data-aware custom controls and a visual 
report writer! 

FREE 30 day trial 

Coll Sequiter Software Inc. for details! 


Phone 403 437 2410 FAX 403 436 2999 


Inquiry 4 78. 

SECURITY 

EVERLOCK Safe-D EVER.KEY 
Internet/CD-ROM Activation 


CPU-Lock • CD-ROM Lock • Serialization 

Registration • Date & Execution Limits 


Windows 95 • 3. 1 I • DOS 

Ai-Tech Software, Inc. 

Leade.-s in Softsva.-e Sec:u.-ity 
Phone: (816) 776-2700 FAX: (816) 776-8398 

E-mail: aztech@tyrell.net 

Inquiry 479. 

THE ULTIMATE SOFTWARE SECURITY 
e STOPCOPY family - UNCOPIABLE copy protection 
• STOPVIEW software encryption 
• NETLIMIT network license metering 

e DOS, Windows (3.X, 95. NT), Mac, OS/2, support 

•	 Machine Tie, Internet Prolec1ion , CO-ROM Protection. 


Serialization, Date & Execution Umitalion, Regislration, 

Remote Authenticalion, Concurrent User Limilal ion 


• Our products destroy ALL of our competition 

BBi Computer Systems, Inc. 
14105 Heritage Lane, Silver Spring, MD 20906 


8001TRY-A881 • 800/879-2224 • 301/871-1094 • FAX: 301/460·7545 

E·mail : bb l@bblcs.com • Web: http: // www.bblcs.com 

Inquiry 480. 

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 

Inquiry 469. 	 Inquiry 475. 
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A DIRECTORY OF PRODUCTS AND SERVICES BUYER ' S MART 

SECURITY 

CRYPKH SOfTWAR( ucrnSING SYSHM 
·so1twa1e Copy Pmtection with NO Hardware Key and NO DiskKey" 

CrypKey is software copy protection that is 
• completely secure from any disk copy program 
• completely compatible wl ih MSDDS, MS WINDOWS, 

WIN 95. WIN NT 
•completely compatible with CD-RDM, BBS, or Internet 

distribution! 
• customer friendly - no disk key, no hardware key. less 

support calls 
CrypKey can increa se your software sales by allowing you to 
se ll your program 

• by increments - sell add -on software options or leve ls to 
your customers 

• by numbei of runs - e.g. sell 100 calculations for $100.00 
• by time period - e.g. lease or demo your program 

for 60 days 
CrypKey uses a numeric key that can be transmitted by phone. 
fax , or email. Sell your customers more options, more copies. 
more time or more runs instant ly. just by making a telephone 
call (great for overseas customers or distributors). CrypKey is 
produced by Kenon ic Controls Ltd. - eng ineering and 
soft ware since 1972. 

Kenonic Controls limited 
7175-12th Street SouthEast 

Calgary, Alberta, Canada T2H 256 
(403)258·6200 •fax: (403) 258-6201 

INTERNET: crvokev@kenonic.com 

Inquiry 481 . 

CRYPTO·BOX™locks in Your Profits! 
Th e Marx CRYPTO-BOX is the resu lt of 1 O yea rs 
experience in eff ec tive software protection . 
• 	 microprocessor controls ID codes, memory, dynamic 

algorithm and high speed dataencryption 
• remote access to passwords and counters 
• license metering in networks : single ke~ per LAN 

MARX International, Inc. 
20 Executive Park West, Suite 2027. Atlanta. GA 30329 

404-321-3020 1-800-MARX-INT fax: 404-321-0760 
Vi sit our Hom e Pag e: http ://www.mar x. com 

Inquiry 482. 

KEY-LOK II™ SECURITY 
Software Piracy Prevention - Survival 14 years proves 

effectiveness. Active algorithm, programmable memory, 

counters, date control , remote update. No ID on device. 


Low pricing (e.g. 516.50 each for 5). 

No startup costs. 


Also, ACCESS CONTROL systems and disk drive/system LOCKS 


MICROCOMPUTER APPLICATIONS, INC. 
3167 E. Otero Circle, Littleton, CO B0122 


http://www.csn.neVkeylok 

1·800-453-9565 (303) 770-1917 FAX: (303) 770-1 B63 


Inquiry 483. 

SECURE! 
• Your Software Security & Information 
• Your Hardware - Ins ide & Out 

Buy the Best PC Hardware "Rail Lock". 
Lock PC Anywhere (can be used to hang the PC 
to wall/side/under table top) 
FAX: USA (818) 592-0367 UK (171) 734-6396 

ISRAEL (7) 6899 843 

noble@netvision.net.II http:// www.noble.co.ll 

Inquiry 484. 

SOFTWARE PACKAGING 

FREE SOFTWARE 

PACKAGING CATALOG 


Everything you will need to Package, Distribute, and Sh ip Your 
Sortwarell From manuals and binders to mailers and shippers 

LABELS LABELS • LABELS 
For your diskettes, plain or custom printed 
dot matrix or laser printer . . . free samples 

•••FREE CATALOG••• 
Hice & Associates 

8586 Monticello Dr., West Chester. OH 45069 
Phone/Fax: 513-779-7977 

Inquiry 485. 

SOFTWARE/ENGINEERING 

Analog/Digital Simulation!! 
• Windows, NT, DOS • Model Libraries, RF, Power 
• Power Mac, Maci ntosh • More Than 5000 parts 
• lsSP1ce4 Real Time SPICE • Waveform Analys ls 
• Mixed Mode Slmulation • Full SPICE programs 
• Schematic Ent ry starti ng at $95. Complete 
• New AHDL Modeling Klt ll systems, $595-$2595 

P.O. Box 710 San Pedro. CA 90733-0710 • ~ ft 
(310)833-071 0, FAX (310)833-9658 1n,uso 

Call for your Free Demo and information kit. 

Inquiry 486. 

CAE SOFTWARE 
ECA-2: MS-DOS Analog Circuit Simulator 
SpiceAge'4W: Windows Mixed-Mode Circuit Simulator 
GESECA/GESWIN: DOS/Windows Schematic Entry 
Super FILTER: Active+ Passive+ Digital Filler Design 
SAUNA: 30 Thermal Analysis and Design 

Call for catalog 

Tatum Labs, Inc. 
1287 N. Silo Ridge Drive. Ann Arbor, Ml 48108 


313-663-8810 FAX 313-663-3640 


Inquiry 487. 

SOFTWARE/GRAPHICS 

The Best Just Got Better 
lmageGear 6.0 

AccuSoft announces a totally new product ­
lmageGear™ ! This rep laces the top-selling 
AccuSoft Image Format Library™ that AccuSoft 
has been selling for over 4 years. lmageGear 
is not just a new version but a comp letely 
rewritten and redesigned product that encom­
passes all the most asked for featu res from our 
7000-plus customers. 

Over 45 file formats Comprehensive Scann ing 
Filo-Info Executables Control 

New & Improved API Display Ellects 
Tons of SamplesFast Image Display 

New GU I Funcuons Clipboard Supper! 

Precision Scroll ingRebusi Error Handling 

Image Process ing .. and much more! 

AccuSoft Corooration 
2Weslborough Business Pk., We~tborough, MA 01581 

(800) 525-3577 
(508) 898-2770 I FAX (508) 898-9662 

Inquiry 488. 

LEAD100LS 
l'rogm111111l!r ·s Ct1mjlr!'bl'11si1·e Jmag i11~~ .\'ol11 tio11 

Wi1h IJ~ADTOOLS 6 YOU c-J.n: 
• lmpo ri /cxpurt 40+ Or the mos1 popular file fotml tS. 
• Compress images w/ multiple options (CCITT G3 & G4. PNG. 

J l'EG,CMP). 
• l' rm:ess images. using s1mpk o r complex regio ns; spatial 1r.ms­

fornmio11s. spa1ial filters, binary filters. his1ogr:1.m mm.lilkations, 
combi ning, :iuw despcckling, auto deskewing c1c. 

• 	Con\'c rt colors: rcducing/exp:mding colo r dept h, gr-Jysc:ili ng, 
halftoning. 

• Support any standard displar device w/ easy 10 use ultrn fa st 
p:1int , ;mom, St:roll,crop 81 pa n routines will make your :ipp ny. 

• Annotate 	ll&W documents & color images: text, highlight , stk ky 
notes, rt:d·l inc, free hand, blackout e tc . 

• Support nvAIN compliint scanners. 

• ::~ ;;;tce ~.magcs w/ au1 om:11ic preprocessing . to any support ed 

Download free imaging application built with 

LEADTOOLS 6 http://www.feadtools.com/ or caff 


1·800-637-1835 
.... LEAD 

T .1~~f!':'?!?~!~~ 
704-332-5532 IFax) 704-372-0161 CIS' "GO LEAOTECH"hnpJ/o"h"N.leadto,llS.COrn/ 

Inquiry 489. 

WINDOWS 

THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 

Latest Windows and DOS Ulils , 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) 


21 7-792-3663 
Customer Service 415-28 1 ·4429 

Inquiry 490. 

There Are 275,000 
Good Reasons to 
Advertise in the 

BYTE Deck! 
The BYTE Deck mails to a select group 
of 275,000 BYTE subscribers who 
are proven direct market buyers. 
In fact, BYTE subsc1iber surveys show 
that many readers prefer to buy 
through the mail order/direct channel: 

Direct Channel Preference for 
Purchases of: 

Peripherals 83% 

Source: 199;.1996 Subscriber Stud}' 

The average BYTE reader influences the 
purchase decisions of 107 others, 
works in a company with more than 
1,000 employees, and influences 
more computer product purchases 
than any other person in his/her 
organization. The BYTE readership 
provides quality leads. Why settle for 
anything less? 

Call Brian Higgins today at 
(603) 924-2596 or fax your 
order to (603) 924-2683. 

The BYTE Reader: 
Simply the Best 

~ 
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BYTE ADVERTISING SALES STAFF 
John M. Griffin, Vice President, Publisher, One Phoenix Mill Lane, Peterborough, NH 03458, 


Tel: (603) 924-2663, (212) 512-2367, Fax: (603) 924-2683,jgriffin @mcgraw-h ill.eom 


NEW ENGLAND 

CT, MA, ME, NH, NY, RI, VT, 

Ontario, Ca nada, Eastern Canada 

John Ferraro (617) 860-622 1, 

(21 2) 512-2555 
j f erraro @mcg raw-hi ll.co m 
Jea nne Beeson (617) 860- 6349 
jbeeson @mcgraw-hi ll .com 
The McGraw-H ill Companies 
24 Hartwell Avenue 
Lex ington, MA 02173 
FAX: (617) 860-6307 

NEW YORK 
NY Metro, NJ 
Michael Feinberg (212) 512- 48 11 
fe inberg@mcg raw-hi II.com 
Jil l Poll ak (212) 512-3585 
jpollak@mcgraw- hill .com 
The McGraw-H ill Companies 
122 1Aven ue of Americas-28th 
Floor 
New York, NY 10020 
FAX: (212) 512- 2075 

SOUTHWEST, ROCKY MOUNTAIN 
AL, AR, LA, MS, OK, TN,TX 
Bert Panganiban (2 14) 688- 5165 
bertpang @mcgraw-hill. co m 
Brian Higg ins (603) 924-2596 
bhiggi ns@ mcgraw-h i II.co m 
The McGraw-Hil l Compan ies 
Mockingbird Towers 
Ste. 11 04E 
1341 W. Mockingbird Lane 
Dallas, TX 75247-4943 
FAX: (21 4) 688-5167 

MID ATLANTIC-SOUTHEAST 
NEW MEDIA/ONLINE PRODUCTS 
DC, DE, FL, GA, KY, MD, NC, PA, SC, 
VA,WV 
Neil Helms (770) 242- 6298 
n hel ms@mcg raw - hi I I.co m 
Paul Franchak (614) 899-4912 
francha k@mcgraw-hi ll.co m 
The McGraw-Hill Companies 
6050 Peach tree Pkwy. 
Suite 340-1 91 
Norcross, GA 30092 
FAX : (770) 409- 9622 

CENTRAL U.S. 
IA, IL, IN, KS , Ml, MN, MO, ND, NE, 
OH,SD, WI 
Lori Silve rstein (614) 899-4908 
lorisf@mcg raw-hi I I.co m 
Paul Franchak (614) 899-4912 
franchak@mcgraw-h ill .com 
The McGraw-Hill Companies 
921 Eastwind Drive, Sui te 118 
Westervil le, OH 43081 
FAX : (614) 899- 4999 

NORTH PACIFIC 
AK, Northern CA, HI, ID, MT, OR, 
Sil icon Va lley, UT, WA, WY, 
Western Ca nada 
Roy J. Ko ps (41 5) 513- 686 1 
rko ps@mcgraw-hi ll.co m 
Susan Rastell in i (41 5) 513- 6951 
srastell@mcgraw-hi ll.co m 
Lisa Farrell (41 5) 513- 6862 
lfa rre l l@mcg raw-h i I I .com 
The McGraw-Hill Companies 
1900 O'Farrell Street, Suite 200 
San Mateo, CA 94403 
FAX : (415) 51 3- 6867 

SOUTH PACIFIC 
AZ, Southern CA, CO, NM, NV 
Beth Dudas (714) 753-81 40 
bdudas @mcg raw-hi II.co m 
Emi ly Ospenson (71 4) 753- 8140 
ospenson@mcg raw-hi I I .co m 
The McGraw-Hil l Compan ies 
15635 Alton Pkwy., Suite 290 
Irvine, CA 92718 
FAX: (71 4) 753-8147 

INTERNATIONAL ADVERTISING SALES STAFF 
L. Bradley Browne, In ternational Sales Director, One Phoenix Miff Lane, Peterborough, NH 03458, 

Tel: (603) 924-2507, Fax: (603) 924-2602, bbrawne@mcgraw-hiff.com 

UNITED KINGDOM, BENELUX 
Jonat han McGo wan 
The McGraw-Hill Companies 
34 Dover St. 
London W1X4BR 
En gland 
Tel: +44 171 495 678 1 
FAX : +44 171 49567 34 
jonmcgow@mcgraw-hi ll.com 

Subscription Cu stomer Service 

U.S. 1-800-232-2983 


Ou tside U.S.+ 1-609-426-7676 


For aNew Subscription 

U.S. 1-800-257-9402 


Outside U.S.+ 1-609-426-5526 


GERMANY, SWl11ERLAND, 
AUSTRIA 
JOrgen Heise 
The McGraw-Hill Companies 
Emil von Behring Stras.se 2 
D-60439 Fr;mkfurt 
Germany 
Tel : +49 69 5801 140 
FAX: +49 69 5801 145 
jheisc@mcgraw-hil l.com 

ITALY, FRANCE, SPAIN, 
PORTUGAL, SCANDINAVIA 
Zena CoupC, Amand a Blaskett 
A-Z International Sales ltd. 
70 Chalk Farm Road 
Lo ndon NW l BAN 

1i~ P: !~~ 171 2843171 
FAX:+44171 2843 174 
101645.17 10@compuserve .co m 

ISRAEL 
Dan Aronovic 
DARA In ternational 
41 Ravutski 
Ra'a nana 43220 
Israel 
Tel: +972 9 919544 
FAX: +972 9 981934 

JAPAN 
HirokazuMorita 
Japanese Advertising 
CommunicCJtions, Inc. 

~~ ~~~5W; ,~J~ 11~ ~~Gue 11 o 
Chiyoda-ku, Tokyo 101 Japan 
Tel: +81 3 3261 4591 
FAX : +8 1 3 3261 6126 

PETERBOROUGH, NH OFFICE: 
Sales FAX: 603- 924- 2683 
Advertising FAX: 603 - 924-7507 

BUYERS MART 
Southern U.S. 
Brian Higg ins (603) 924- 2596 
bh i g g i ns@ rn cg raw -hi II.corn 
Northern U.S. 
Mark Stone (603) 924-2 533 
stonern @rncgraw-hi ll.com 
BYTE 
One Phoenix Mill Lane 
Peterborough,NH 03458 

BYTE Deck 
Brian Higgins (603) 924-2 59 6 
bh iggi ns@ rn cgraw- hill.co m 
BYTE 
One Phoenix Mill Lane 
Peterborough, NH 03458 

EURO-DECK 
Mark Stone (603) 924-2533 
stonem@mcgraw-hill .com 
BYTE 
One Ph oen ix Mill Lane 
Peterborough, NH 03458 

BYTE ASIA-PACIFIC 

AUSTRALIA, HONG KONG, INDIA, 

INDONESIA, KOREA, MALAYSIA, 

PAKISTAN, PHILIPPINES, OTHER 

ASIA AND PACIFICCOUNTRIES, 

SINGAPORE, TAIWAN 

Wciyee ln 
Jennifer Chen 
#305 Nanking East Ro<1d, Sect ion 3, 
10th floor 
Taipei, Taiwan, 
R.0.C. 
Te l: +886-2 - 715- 2205 
FAX : +886-2-71 5- 2342 
weiin @mcgraw-hi ll.com 
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72-73 APPRO INTERNATIONAL INC 166 101-102 AE HOME CORPORATION 170 725-726 DBTEL 54 
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HEWLETT-PACKARD 29 DATABASE 108 DUNN SYSTEMS 171 

21 PROGRAMMABLE 
HARDWARE 

116 

718 -719 

FAIRCOM CORPORATION 

IN NOVATIVE SOFTWAR E 

141 

401522 

706-707 

708-709 

EUTRON 

FAST SECURITY AG 

IBMNC 

40151 3 

15 

8-9 
111-112 ALAD DIN SOFTWARE SECURITY INC 136 

708-709 FAST SECURITY AG 15 31 EN GIN EE RING/SCIENTIFIC 129 RAINBOW TECHNOLOGIES 62 

151-152 WIBU SYSTEMS AG 22 
94 JK MICROSYSTEMS 169 715 ON TIME MARKETI NG 401523 

93 TERN INC 169 103 SCITECHINTER NATI ONAL 170 43 SOFTWARE DUPLICATION 
91 

92 

Z-WORLD ENG INEER ING 

Z-WORLD ENGIN EER ING 

169 

169 
33 GRAPHI CS 713-714 RAIMACORP 401519 

114 COREL 18 4 5 UNIX 
56 RAID DRIVE ARRAYS MICROGRAFX 53 

101-102 

153 

AE HOM ECOR PORATION 

SAG ELECTRONICS 

170 

50 

190 

144-145 

MIPS DATALIN EAM ERICA INC 

PROXI MACOR PORATION 

163 

92 

140 

116 

198 

CENTRAL DATA 

FAIRCOM CORPORATION 

GEODESIC SYSTEMS 

46 

141 

140 

52 SECURITY 35 MAIL ORDER 191 -192 SOFTWAY SYSTEMS 161 

169 COMPUTER DI SCOU NT 144-1 45 166-167 Til-TRANSITIONAL TECHNOLOGY INC 108 
109-110 ALADDI NSOFTWARE SECURI TY INC 84 WAREH OUS E WALKER,RICHER &QUINN 65 
111-112 ALADDIN SOFTWARE SECURITY INC 136 703 COMPUTER QUICK 40159 
708-709 FAST SECURITY AG 15 710 GREYMATIER LTD 40156 

46 UTILITIES 
129 

98 

RAINBOW TECHNOLOGI ES 

SOFTWARE SECURITY 

62 

170 36 MATH EMATICAL/STATISTICAL 
187 

186 

ALLMICRO 

MICR02000 

159 

148-149 
151 -152 WIBU SYSTEMS AG 22 133 STATS OFT 87 128 PKWAREINC 107 

23 TAPE DRIVES 38 ON - LINE SERVICES 154 POWERQUEST 73 

135-136 TRAVELING SOFTWARE 96 
193 MEGAHAUS 62 450 BI X 185 

95 OUALSTAR CORP 170 GLOBAL NETWORK NAVIGATOR 80A·D 47 WINDOWS 
166-167 Til-TRANSITIONAL TECHNOLOGY INC 108 104-105 HI WAY TECHNOLOGIES 

IBM NC 

170 

8-9 
198 GEODESIC SYSTEMS 140 

24 UPS/POWER MANAGEMENT IDT INTERNET 171 
VISIO CORPORATION 49 

607 WIN BOOK COMPUTER CORPORATION 11 
711-712 MINUTEMAN 401512 39 OPERATING SYSTEMS 
159-160 SL WABER 135 

IBMOS/2 OPENS WINDOWS 35 GENERAL 
55 VOICE TECHNOLOGY 194-195 VCOMM UN ICATIONS 161 

608-609 NEWCOM 80NA3 54 OS/2 49 BOOKS/PUBLICATIONS 
IBM OS/2 15 

SOFTWARE IBM OS/2 OPENS WINDOWS 35 
AVIATION WEEK 

BYTE ON CD ROM 

8-9 

139 

40 PROG RAMMING DATA COMMUNICATIONS 24-25 

25 BUSINESS 
LANGUAGES/TOOLS MCGRAWHILLNRI 120 A·B 

175-176 DATAACC ESS CORP 151 OSBORNE MCGRAW-H ILL 16-17 

146 CARDI FF SOFTWARE 90 108 DU NN SYSTEMS 171 

164-165 OM EGA RESEARCH 22 116 FAIRCOM COR PORATIO N 141 
51 MISCELLANEOUS 

144-145 PROXIMA CORPORATION 92 198 GEODESIC SYSTEMS 140 BYTE BACK ISSUES 134 

27 COMMUNICATIONS/
NETWORKING 
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718-719 

GREYMATIER LTD 

INNOVATIVESOFTWARE 

40156 

401522 

BYTEBACK ISSUES 

BYTE CUSTOMER SERVICE 

49 

138 

106-107 LAHEYCOM PUTER SYSTE MS 171 BYTE EURODECK 71 
196-197 DISTINCT CORPORATION 138 715 ON TIM E MARK ETING 401523 BYTE FIELD SALES 40158 
178-179 FIRSTSOURCE INT'L 150 139 POWERSOFT OPTIMA 29 BYTE SUB MESSAGE 142 

IBMNC 8-9 149 POWERSOFT PORTFOLIO 5.0 37 BYTE TECH EXPERT 119 
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127 PER SOFTI NC 91 WALKER, RICH ER &QU INN 65 BYTE WEB SITE 81 
135-136 TRAVELI NG SOFTWAR E 96 151-152 WIBU SYSTEMS AG 22 163 GLOBAL SECURITIES TECH FORUM 129 

WALKER, RICHER &QUINN 65 

41 SECURITY 
724 MESSE MUENCH EN GMBH 40151 O 

28 DATA ACQUISITION 
109-110 ALADDIN SOFTWARE SECURITY INC 84 

MICROGRAFX 

NACCCOMPUTEX 
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401520 
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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 . INQUIRY NO. PAGE NO. INQ UIRY NO. PAG E NO. INQUIRY NO. PAGE NO. 

A 
1062 Acer America Corp. 1B2 

Acotec GmbH 40IS 7 

1081 Adaptec, Inc. 126 

1063, ADIC 102 
1064 

1024 Advanced Gravis 
Computer Technology 133 

1065 Aiwa America 102 

Allaire 6B 

1061 ALR , Inc. 1B2 

1044 AMO, Inc. 1B2 

American Petroleum Institute B5 

Apple Computer 59, 6B 

1025 Applied Creative Technology 133 

1051 Archtek America Corp. 1B2 

1080 AST 41 

AT&T Wireless Services 1BB 

1033 Autodesk, Inc. 1B2 

AVM 401S 7 

B 
1035 Bentley Systems, Inc. 1B2 

1083 Busl ogic, Inc. 126 

c 
1039 Cad key, Inc. 1B2 

1046, Canon Computer Systems, Inc. 1B2 
1057 

Citrix 6B 

1058 CMS Enhancements, Inc. 1B2 

Compaq 26 

1012 CompuTeam 401S 21 

1031 Concentric Data Systems 1B2 

Connectix Corp. BONA 1 

1019 Corbis Corp. 133 

Corel Corp. 11 2 

1020 Cyrix Systems Products 133 

D 
Dell 6B 

991 Dexon Systems Ltd. 40IS21 

Digital 6B 

E 
1052 Eicon Technology, Inc. 1B2 

986 Elsa 401S2 1 

1066, Exabyte Corp. 102 
1067 

F 
1016 Fallmann und Baurernfeind401S 21 

Forte Software 6B 

1014 FourSeasonsSoftware 401S21 

G 
1037 GradientTechnologies, Inc. 1B2 

1010 Grapevine Technologies 401S 21 

1030 GreenSoft Corp. 1B2 

H 
1068 	Hewlett·Packard 6B, 1 02 

Hong Kong Supernet 401S 1 6 

Hongkong Telecom 401S 16 

I 
IBM 26, BONA 1 

IBM Microelectronics Division 59 

984 IBM PC Company 47 

IMS 6B 

1055 In Focus Systems, Inc. 1B2 

1009 Information Factory 401S 21 

981 Innovative Software 401S 11 

Intel 26, 63, 97, 1 21 

1045 Interlink Electronics 182 

Internet Initiative of Japan 401S 16 

990 lsatec 401S21 

J 
1048 	Jetstream 

Communications, Inc. 1B2 

JYACC 68 

K 
979 	 Kri sten Information and 

Software Services 401S 11 

L 
1049 Linksys 1B2 

1053 Logicode Technology, Inc. 182 

Lotus Development Corp. 6B, 112 

M 
980 	 MetaCase Consul ting 40IS 11 

1059, Micro Design 
1069 International, Inc. 102, 1B2 

1028 MicroHelp, Inc. 1B2 

976 MicrosoftCorp. 14, 51 , 68, 97, 
11 2, 131 

Microsoft GmbH 401S 7 

Mitsubishi Personal Mobile 
Communications Division 188 

Motorola 26 

N 
Nan Ya Technology 401S 3 

1063 Netscape Communications 42, 
68, 11 7 

1041 NetStream, Inc. 182 

1047 Newpoint Corp. 182 

Next 68 

987 Nogatech Ltd. 401S 21 

0 
Object Design 68 

1026 Omega Research 133 

O'Reilly 68 

1070 Overland Data 102 

p 
1006 Pacific Financials 40IS 21 

Pacific Internet 40IS 16 

1040 PC·Kwik Corp. 1B2 

1060 PentaxTechnologies Corp. 182 

1056 Pinnacle Micro, Inc. 1B2 

1034 Poly Software International 182 

1054 Portable Systems 
Solutions, Inc. 1B2 

1076 Power Computing 4B,59 

Powerchip 40IS3 

1007 Powersim AS 401S21 

Powersoft 26,6B 

Progressive Networks 6B 

1042 ProtoView Development Co. 182 

0 
1082 Ologic Corp. 126 

1071 Oualstar Corp. 102 

1072 Quantum Corp. 102 

R 
Rank Xerox Research 40IS3 

s 
1013 Sattler Huening 

Datentechnik 401S21 

988 SCM Microsystems 401S21 

1073 Seagate Technology 102 

983 Select Software Tools Ltd. 401S 11 

SGI 6B 

992 Siemens Network Systems401S 21 

1008 Simeon 401S 21 

1050 Simple Technology 182 

1036 Softdesk, Inc. 182 

Spider Technologies 6B 

1032 SRA International 182 

Stollmann E+V 401S 7 

1074 Storage Solutions 102 

1021 Strategic Simulations 133 

Stratus Computer 26 

Sumitomo 401S 16 

Sun 68 

Sybase 68 

1029 Symantec Corp. 182 

T 
982 Taskon A/S 401S 11 

1043 TCI Software Research 182 

989 Telelink 401S 21 

u 
United Microelectronics 
Corp. 401S 3 

1083 	Universal Technical 
Systems, Inc. 182 

Unwired Planet 188 

v 
Vanguard 40IS3 

w 
Westinghouse Energy 
Systems 85 

1011 WizSoft 401S 21 

1038 WorkGroup Solutions, Inc. 182 

x 
Xerox PARC BONA 1 

994 Xylan 401S21 

z 
993 Zergo Ltd. 401S21 

Ziff·Davis 121 

1015 Zylab Europe 401S21 

A Message to Our Subscribers 

From time to t ime we make the BYTE subscriber list available to other respect th e wishes of any subscriber who does not want to receive 


companies whose products or services would be of interest to our readers. promotional literature. Should you wish to restrict the use of your name, 


We take great care to screen these companies, choosing only those who please send your request (including your magazine mailing label, name, 


are reputable. Furthermore, subscriber names are made available for direct address, and subscription account number) to: 


mail purposes only; telemarketing calls are strictly prohibited . 

BYTE Magazine Subscriber Services 

Many BYTE subscribers appreciate this carefully managed program, 
PO B ox 555, Hightstown, NJ 08520 r;:;J,

and look forward to receiving information of interest to them via the mail. 


While we believe this information is of benefi t to our subscribers, we fi rmly A Division ofThe McGrawHill Companies 


IS pages appearonly in the International edition. 
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~.. r · With so many web sites popping up today, its hard to know which ones Net the best 
1I results. Especially if you're an advertiser looking to reach key Information Technology prospects. 

Fortunately. the answer is close at hand. Its called The BYTE Site, and more computing 

influencers worldwide call it "home" than just about any address on the Web. 

The BYTE Site is the online version of BYTE magazine, the worldw ide technical authority 

for computing experts. That means its chockfull of insights and information about the IT market 

from products to applications to trends. On The BYTE Site. visitors can instantly access every BYTE 

article published since 1993 through the BYTE Archive. Read all about the newest products and 

technologies in our Virtual Press Room. Share viewpoints w ith BYTE editors w orldw ide by on-site 

Email. Even download industry standard CPU test suites from our BYTEMarks benchmark seNice. 

With features like these, its no wonder The BYTE Site logged nearly 150,000 visits this 

past January alone, and posted an overall repeat 

visit rate of 4 1%. Not surprisingly, its become 

equally popular among advertisers. Thats because 

The Byte Site offers such interactive marketing options as hot-linked AD-Action buttons to show case 

produc1 information. catalog listings and data sheets. Plus our Virtual Press Room w here users can 

access the latest press releases from your company. 

To learn more about The BYTE Site. call John Gri ffin, VP/Publisher at 603 .924.2663 . Or 

find him on The BYTE Site at http://www.byte.com. You'll discover reaching computing influencers 

worldwide is easy once you know where they live. 

~ 
A Division ofTheMcGraw-HiU Companies 

· THE GLOBAL AUTHORITY FOR COMPUTING TECHNOLOGY. 

http:http://www.byte.com


Please enter the drive:\path 
where the files will bo pieced as 
they are extracted. 

OK 

Cancel 

MicroHelp Zip MicroH elp 

$29.95 Marietta, GA 

(800) 777-3322 

(770) 516-0899 

Circle 1028 fax: (770) 516-1099 

on Inquiry Card. http: //www.micro help.com 

A Helpful Windows Compression Utility 

W hether you 're backing up files or sendingand receiving e-mai l, 
sooner or later you 'll need to compress and decompress your 

fil es. Several utilities on the market help you manage files that are 
compressed using the popular ZIP fil e format, but a new one from 
MicroHelp also addresses other formats that you may encounter on 
the Internet, such as TAR, G-zipped TAR, U Uencode, and LZW. You 
can also U Uencode files. 

MicroHelp's Zip saves time in zipping up fil es for zapping over the 
Internet with its built-in Explorer interface. This lets you browse your 
PC and network directories from within the Zip Explorer instead of 
having to open the Windows 95 Explorer and drag and drop fi les to 
a new archive. Zip's time-saving interface lets you drag and drop fil es 
directly into a new archive. 

Once you've created a new archive of compressed files, Zip's op­
tions make it easy for the person who receives your compressed files. 
You can build a self-extracting archive with a variety of options forthe 
archive recipient, including prompting the user for a destination path 
prior to extraction (see the screen), automatic overwriting offiles dur­
ing extraction,and others. Other features of the program include sup­
port for backing up compressed files and the ability to view, edit, and 
run downloads without unzipping the archive. Whether you use Win 
3.1 or Win 95 (MicroHelp Zip supports both) , this compression util­
ity is worth checking out. -Dave Andrews 

Business 

Lotus Notes Version 
of Act 

ACT FOR NOTES (SINGLE- NODE CD-ROM, 

$249.95 ; 10- node li ce nse pac k, 

~ Contact P Com~ 

Public Views 

• Contact List 

Contacts By Category• ContactsBy Company 

., ., •., Company List 

Companies By Category 

Task List 

$2250) helpsworkgroupsa nd indi­

vidu al wo rkgroup members man­

age con tacts,activit ies, notes, his­

tory, andcorrespondence. Th rough 

Lotus Notes, Act for Notes supports 

multiuse r databases, document­

level securi ty, and database repli ­

ca tion. 

Contact: Syma11tec Corp., 
Cupertino, CA, (800) 441 ­
72 34 or (541) 33 4-6054; 
http://www.symantec.co·m. 
Circle 1029 on Inquiry Card. 

Windows Forms 

Automation 


Now YOU CANCONVERT SCAN NED AN D 

faxed fo rmsinto reusa bl e data-en­

t ry templates fo r print ing, sharing, 

and re using. Green Form ($99.95) 

lets yo u use Tru e Type, ATM, and 

Windows fonts; color images ; bit 

maps; sign atures ; and logos in 

fo rms. Th e program links data to 

Name 2 SS# 
GreenSoft 608-01-2222 
Te Itron 555-22-1212 
Center 253-25-5454 
~---

Data 221-69-6868 
AT Disk 325-89-6847 
Memory 258-96-87 45 

fo rms via a scroll abl e tabl e. You ca n 

import data into the table for merg­

ing with forms and export data as 

t ext for use in softwa re programs, 

such as databases. 
Contact: GreenSoft Co1p., 
Camarillo, CA, (800) 588­
3375 or (805) 388-1700; 
http://www.greendesk.com. 
Circle 1030 on Inquiry Card. 

Business Information 
Publishing Toolkit 

BASED ON WALL DATA 'S ACTIVEX AR ­

chi tecture for the 32-bit Windows 

desktop, Arpeggio Viewer ($150 per 

use r). Arp eggio fo r the Deskto p 

($500 per user), and Arpeg gio fo r 

the Developer ($650 per use r) pro ­

vid e an in te grated so lut ion fo r 

database access, query, data trans­

fe r, report gene rati on, and infor­

mation publishing across an enter­

5/10/94 •o 
10:23 :'1'1 SEARCH 

W/O ID . . : ac:::=l 11>ctq Prty/ Cuet: 

W/0 Type : • Current Stat u8 .• 
••••••• • •••• •••••••••••••• CUSTOMER 
Company Name . • , • .. : 


Contact LMt/First: !o-...,.....,..,.....j 

Phone •• ••••• •• . • •. : 

Di!Str i butor •.••... : 

•••••••••• ••......... ... . ,,, •••• WORK ORI>E 


pri se netwo rk. You ca n integ rate 

data access and publishing capa­

biliti es into custom app lications 

programmed in languages such as 

C/C++, Powe rBuild er, and Visual 

Basic. 
Contact: Concentric Data Sys ­
tems, Westborough, MA, (800) 
915-9255 or (508) 366-1122; 
http://www.walldata.com. 
Circle 1031 on Inquiry Card. 

Software Search Suite 

INTERMEZZO (FROM $20,000, DEPENDING 

on configurat ion) combines a text­

search engine, an image-sea rch 

engine, NameTag Automatic Index­

ing software, a Mac or Windows 

clientAPI, and a Netscape in terface 
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Software 

ISDN seems to be experiencing a resurgence of interest, and we're seeing an increasing number 
of product announcements for it. Meanwhile, the parade of products for the Web continues. 

Vw'Text 
ScarchServer 

MIDWAY 
FINA NCI 

V~w I 
Document Data Source 

for enterprise-w id e, multimedia 
access to heterogeneous informa­

tion. After you bu ild queries, In­
termezzo translates them into the 
native search formats of se lected 
databases and distributes them to 
search servers. Databases can be 
loca l to a cl ient, accessible on LANs 
and WANs via TCP/IP, or In ternet­
accessible through Z39.50. 
Contact: SRA l11temational, 
Arlington, VA, (800) 511-6398 
or (703) 558-4700; http:// 
www.sra.com. 
Circle 1032 on Inquiry Card. 

CAD 

AutoCAD LT 

for Windows 95 


Now YOU CAN EXCHANGE DATA WITH WIN­
dows applications that support OLE. 
AutoCAD LT for Windows 95 (about 
$469) provides OLE 2.0 container 

and se rver sup port. It also al lows 
you to create electronic fi les from 
paper drawings; use a template to 
input data; and create, ed it, and 
import large bodies of text. In addi­
tion, you can graphica lly view the 
effects ofcha nges while you're cre­
ating or modifying text styles ; see 

a thumbnai l view befo re open ing 
your draw ing; copy all or a subset 
ofone object's properties to anoth­
er object ; and run several sessions 
of AutoCAD LT simultaneously on 
the same machine. 
Contact: Autodesk, Inc., San 

Rafael, CA, (800) 228-3601 or 

(415) 507-5000; http://www 
.a utodesk. com. 
Circle 1033 on Inquiry Card. 

Engineering 

Statistics and 
Graphics Package 

AVAILABLE IN 16-AND 32-BITVERSIONS, 
ProStat for Windows ($299) pro­

vides sorting and ranking tools; 
descript ive statistics; nonparamet­
ric, ANOVA, and post tests; reg res­

sion, corre lation, control-factor, and 
cluster ana lysis; t imeseri es; math­
ematical transformations; numer­
ical integrationand differentiation; 
and fast Fourier transforms. Yo u 
can exchange data to and from 
most file formats and export graphs 
into popular graph ics formats. 
Contact: Poly Software Inter­
national, Salt Lake City, UT, 
(801) 485-0466; http://www 
.polysoftware.com. 
Circle 1034 on Inquiry Card. 

Architectural 
Modeling 

AVAILABLE FOR DOSAND WIN DOWS ON 
Inte l-based systems as well as on 
DEC Alpha AXP,Power Mac, and SGI 
machines, MicroStation TriForma 

($5325) provides 3-D conceptual 
modeling and automatic genera-

tion ofdrawings, specifications, and 
cost est imates. Th e sing le-build­
ing model integrates arch itectural 
structu res, parametric doors, win­
dows and openings, walls and cav­

ity wa ll s, floors, roofs, parametric 
stairs, and construction mater ia ls. 
Contact: Bentley Systems, Inc., 
Exton, PA, (800) 236-8539 

01' (610) 458-5000; http:// 
www.be11tley.co111/. 
Circle 1035 on Inquiry Card. 

Six AEC CD-ROMs 

SOFTDESK'S SIX SPECIAL EDITION CD­
ROMs provide AutoCAD app li ca­
tions for part icu lar arch itectu ral, 
engin eering,and construction dis­
ciplines. They incl ude the Softdesk 
Civil/Survey Special Ed it ion II CD 
($6000); the Softdesk Architectur­
al Special Edition CD ($3000); the 

Softdesk Building Serv ices Spe­
cial Edition CD ($3000); the Soft­
desk Imaging Special Edition CD 
($3000); the Softdesk Structura l 
Special Edition CD ($3000); and the 
Softdesk Process &Power Specia l 
Editi on CD ($3000). 
Contact: Softdesl~, Inc., H en­
niker, N H, (800) 763-8337 or 
(603) 428-5267; http://www 
.softdesk.com. 
Circle 1036 on Inquiry Card. 

The Web 

Web-Based Client/ 
Server Applications 

USI NG THE WEBCRUSADER SOFTWARE 
family (from $75), you can com­

bine Web browsers with mission­
critical information-systems (I S) 
appl ications to crea te secure, rea l­
world intranets. The core compo­
nents include desktop-to-database 
security, hig h reliability and redun­

dancy, authentication and privacy, 

audit trails,high availability, access 
control, management for large net­
works, and location transparency. 
Contact: Gradient Technolo­

gies, /11c., Marlborough, MA, 
(800) 525-4343 or (508) 
624-9600; http://www 
.gradient. co111. 
Circle 1037 on Inquiry Card. 

VRML Authoring Tool 

SITESCULPTOR ($49.95) HELPS YOU BUILD 
VRML worlds for home pages on 
the World WideWeb. The Windows 
program offers3-D modeling tools, 
such as true CAD so lid modeling, 

NURBSsurface creation, and Bool­
ean operations, and authoring 
tools, such as light sources, texture 

mapping, and a texture-mater ials 
library. Support for DXF and polyg ­
onal fi le data-translation capab il­
ities lets you incorporate graphics 
from other design programs, as well 

as SPIN and AN IMATE controls. 
Contact: Cadkey, Inc. , Wi11d­

so1; CT, (800) 395-3208 or 

(860) 298-8888; http://www 
.cadkey.com. 

Circle 1039 on Inquiry Card. 

Web-Server Software 

WITH WEBWORX ($999), YOU CAN CRE­

ate basic Web pages, database ­
interactive Internet Web sites, and 
Internet service providers, all from 

a single PC. Th e package includes 
the Li nux OS; HTTP Web-se rve r 
software with CG I and multip le 
domain-name capab ility; the Perl 

programmi ng language ; C/C++ 

compilers; programm ing utilit ies; 
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What's New Software 

other languages: and Web-brows­
er software that supports HTML and 
other Internet protocols. 
Contact: WlorkGroup Solu­
tions, Inc., Aurora, CO, (303) 
693-3321; http://www 
.wgs.com. 
Circle 1038 on Inquiry Card. 

Utilities 

Boost CD-ROM 
Performance 

CD-ROM EXPRE SS ($79.95) EMPLOYS 
hard disk space to store frequent­

ly used CD-ROM sectors. Because 
disk storage is nonvolatil e, thepro ­
gram ca n also prese rve these sec­
tors from one sessio n to another. 
The program, for use with DOS and 
Windows, tunes itse lf to your hard­

ware, applications, and usage pat ­
terns and coexists with Microsoft 

SmartDri ve and other hard disk 
caches. In addi tion, the software is 

compatible with SCSI, IDE, and pro­
prietary one-, two-, three-, quad-

speed, and faster CD-RO M drives. 
Contact: PC-Kwik Corp., 
Beaverton, OR, (800) 274­
5945 or (503) 644-5644; 
http://www.teleport.com/ 
-gnome/pckwik.htm. 
Circle 1040 on Inquiry Card. 

Software Docking 
Station 

SoFTDOCK (ABOUT $124.95) PROVIDES 
transparent access to network f iles 
and ap pli cat ions eve n when you 
aren't con nected to the network. 
The program is protocol indepen­
dent, and it works with major net­
work OSes (NOSes). While you are 
docked, SoftDock checks th e serv­
er to make sure that replicated files 
are current. If you modify network 
fil es while undocked,th e SoftDock 
program automatica lly synchro­
nizes the client and the server when 

you redock. 
Contact: NetStream, Inc., 
Carnegie, PA, (412) 276-9600; 
http://www.netstream.com. 
Circle 1041 on Inquiry Card. 

SOFTWARE UPDATE 
An Act iveX contro l for creating, editing, viewing, and prin ting dia­


grams, lnterAct 1.5 provides an expa ndable palette with defau lt 

shapes, lines, and arrows; and Internet support, which lets you design 

diag rams that let users navigate and jump to Web pag es and associ­

ate Web pages with ent ities in a diagram. As a 16/32 DLL or 16/32 


OCX, $395 each; as a 16/32 DLL and OCX, $495. 

Contact: Proto View Development Co., Cranbury, NJ, (800) 

231-8588 or (609) 655-5000; http://www.protoview.com. 


Circle 1042 on Inquiry Card. 


A program for integrat ing text and mathematics, Scientific Work­

Place 2.5 provides a Mathematica link, 32-bit processing under Win­

dows 95 or NT, a Multiple Docu ment Interface (MDI). a new style 

editor, hypertext li nks, and support for Western European and some 


Eastern European languages. CD, $595; floppy, $630. 

Contact: TCJ Software Research, Las Cruces, NM, (800) 874­
2383 or (505) 522-4600; http://www.tcisoft.com/tcisoft.html. 

Circle 1043 on Inquiry Card. 

Th eTK Solver Relea se 3 mathematica l modeling software offers OLE 
2.0 support for linking and integrating TK objects with Microsoft 
Office documents; externa l function ca lls; Wizards; and aGreek char­

acter palette. $299. 
Contact: Universa l Technical Systems, Inc., Rockford, LL, (800) 
435-7887 or (815) 963-2220; http://www.uts.com. 

Circle 1083 on Inquiry Card. 

HARDWARE 

Accessories 

Cordless Mouse with 

Customizable Buttons 


DESIGNED FOR USE WITH WINDOWS 3.X 

and 95, RemotePointPlus is an in­
frared pointing device with three 
system components: a cord less, 
hand-held t ransmitter; an infrared 

rece iver ; and the Versa PointPlus 
Windows software. In addition to 
360-degree cursor control anddual 

click- button support, Remote­
PointPlus ($199.95) provides four 
customizable buttons to give you 
one-touch, on-t he-fly access to 
up to 15 user-assigned presenta­
tion tools, software launches, and 
media effects. 
Contact: Interlink Electronics, 
Camarillo, CA, (800) 340­
1331or(805)484-1331; 
http://www.interlinkelec.com. 
Circle 1045 on Inquiry Card. 

Point-and-Shoot 
Digital Camera 

TH E PowERSHOT 600's (ABOUT$949) 

570,000-pixe l CCD sensor produces 
a 24-bit im age in 16.7 million co l­
ors at an optical resolution of 832 
by 608. Th e digital camera uses a 
Canon auto-focus f/2.5 7.5mm lens 
and offers throug h-the-l ens auto­
focusing and a bui lt-in automat­

ic fl ash from 8 in ches to 12 feet. 
In place of conventiona l film, the 
PowerShot 600 uses 1MB of inter­
nal memory to store up to 18 im­
ages an dcan store up to 72 images 
with an optional 4-MB co mpact 

flash memory PC Card. 
Contact: Canon Computer Sys­
tems, Inc., Costa Mesa, CA, 
(714) 438-3000; http://www 

.ccsi.can.on.com. 

Circle 1046 on Inquiry Card. 

Desktop Surge 
Protection 

A DESKTOP POWER-CONTROLDEVICE, THE 
Switcher 2000 Plus ($49.99) pro­
vides protection-status indication, 
recessed power switches, three- line 
fusing, and six protected outlets, 
one of wh ich is unswitched for de­
vices that need continuous power. 

Con.tact: Newpoin.t Corp., San 
Diego, CA, (800) 639-7646 or 
(619) 677-5700. 
Circle 1047 on Inquiry Card. 

I Communications 

ISDN Communications 
for the Home Office 

A DIGITAL COMM UNICATIONS MANAGER, 
Front Desk ($1395) equ ips your 
home office with th e capab ilities 
of PBX- leve l call handling, ca ll 
routing, voice mail, remote access 
to faxes, single-number "find me" 
capabi lities, and high-speed data 
communications. Call-handling 
ca pabiliti es include two simulta­
neous voice, fax, or data calls; up 
to 16 phone numbers; ca ller ID;ca ll 
screening; ca ll waiting; and up to 

eight office modes. Voice/fax mes­
sag ing features include up to 10 
mailboxes, up to 30 minutes of 
vo ice-message storage, up to 40 
pages of fax storage, an d remote 
voice/fax message retrieval. 
Contact: j etstream Communi­
cations, Inc., Sanjose, CA, 
(40 8) 777-4300; http://www 
.jetstream.com. 
Circle 1048 on Inquiry Card. 

LAN/Modem PC Card 

DESIGNED FOR MOBILE COMPUTERS THAT 
are equipped with a Type II PC Card 

expansion slot, the PCMCIA LAN­
mode m Card ($499) all ows con­
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I was frustrated 

with USENET 


The big online services seem 
preoccupied 
by who has 
the most users 
online; I want 
to be treated 

as a person, not a statistic. 

Then I 

tried 


BIX 

On BIX, you'll find people like yourself. People who are glad to lend a 
helping hand when someone asks a question. People who listen to what 
you have to say. People who know about things that will surprise you. 

5 for Free 
You can log into BIX for free to try it out. When you do this you get 5 hours to look 

around during the month you sign on. After that, you will be billed a subscription fee 


of $13 per month, and communications fees as low as $1 per hour, depending how you 

access BIX. A fixed-fee billing plan is available for people who don't like the notion of 


a clock ticking while they're logged in. We encourage you to log in by telnet to 

bix.com or x25.bix.com. 


To sign up for the free BIX test drive, dial (800) 695 -4882 or dial 

(617) 492-8300, enter bix when prompted and enter bix.ra at the Name? 


prompt. A step by step procedure will get you logged on to BIX. 

The same procedure works if you telnet to bix.com or x25 .bix.com. 


Visit us on the Web at http://www.bix.com/ 
Circle 450 on Inquiry Card. 

http:http://www.bix.com
http:x25.bix.com


What ' s New Hardware 

"' "' "' 

AMO 5K86-P75 AMO, Inc. 

$15 Austin, TX 
(800) 222-9323 

Circle 1044 (512) 385-8542 

on Inquiry Card. http://www.amd.com 

The Ks's Debut 

A75-MHz version of AM D's long-awaited Pentium competitor, 
code-named the K5 and now officially called the AM D5K86· 

P75, came to BYTE housed in a generic, midrange office system.To 
test the widely held prediction that AM D's chip would run 30 per· 
cent faster than a same-speed Pentium, and to see how its shrunk· 
en die size (resulting from AM D's new 0.35-micron process) effects 
this prediction, we ran our BYTEmark CPU tests. The 5K86·P75's 
integer score, 20 percent faster than that of a 90-M Hz Pentium-44 
percent faster when factoring in the speed difference-confirmed 
the prediction. Its integer scores are on par with those of a P90, 
although all the FPU-based results lag by more than half (see the fig · 
ure below) . 

Touted as a fifth-generation CPU, the 5K86's superscalar, super­
pipelined design also has sixth-generation traits, including a quad­
issue pipeline with six parallel execution units and a four-way CISC/ 
RISC decoder unit ; out-of-order and speculative execution; dual 
reservation stations for each execution unit except the FPU; and reg­
ister renaming. (For more architectural details, see "CPU Score­
cards;' November 1995 BYTE, and "AMO vs. Superman;' Novem­
ber 1994 BYTE.) Soon after the chip's release in late April , AM D 
already had a respectable list of K5 customers, including Acer, Atrend, 
CyberMax, Epson, ICL, and Luiski. 

With Windows 95 hardware certification, a standard P54C pin· 
out, a compelling price ($75 forthe AMD·P75 and $99 forthe AMO· 
P90, versus $106 for 75-MHz Pentiums and $134 for P90s), and 
plans to ship 100·, 133-, and 150-MHz versions by the end of the 
year, AMO may finally enjoy some of the waning low-end Pentium 
corporate market. -Selinda Chiquoine 

AMD's P75 Excels at Integer Tasks 

Overall integer 
score 

Overall FPU 
score 

1.50 0.5 1.0 
(P90 index) 

current operat ion of a 10Base-T 
Ethernet LAN adapter with a V.34 
fax modem. The 1 OBase-T Ethernet 
adapter is IEEE 802.3 compliant and 
supports speeds up to 10 Mbps. The 
modem supports data speeds up 
to 28.8 Kbps (with V.42bis com­

pression) and fax speeds up to 
14.4 Kbps. 
Contact: Linksys, Irvine, CA, 
(800) 546-5797 or (714) 261­
1288; http://www.linksys.com. 
Circle 1049 on Inquiry Card. 

Direct-Connect PC 
Card Phone Jack 

Now CONNECTING YOUR PORTABLE TO A 
phone line is as simple as popping 
open SimpleJack on the 28.8 Com­
municator and plugging in astan­

dard RJ - 11 phon e cord. Th e 28.8 
Communicator with SimpleJack 
($279) provid es MNP 10-EC and 
TX-CEL ce llular-correction technol­
ogy for ca lling over a ce ll phone. 
Communications software for Win­
dows 3.1 and 95 allows you to ac­
cess the Internet as we ll as send and 

receive faxes and data. 
Contact: Simple Technology, 
Santa Ana, CA, (800) 474­
6753 or (714) 476-1180; 
http://www.simpletech.com. 
Circle 1050 on Inquiry Card. 

Videoconferencing 
Fax Modem 

WITH THE SMARTLINK MWAVE DocuPAL 
V.34 multimedia DSVD fax/modem 
($439), two or more users can view 
and revi se the same document on­
screen simultaneously from va ri­

ous workstations. The modem ca n 
transmit data at speeds up to 28.8 
Kbps, with maximum throughput 
up to 11 5.2 Kbps. It also offers a fu ll­
featured phone and digital answer­
ing machine with remote message 
ret rieval. Sound Blaster-compati­
ble audio/MIDI functions support 

music, voice-over, and 3-D effects. 
Contact: Archtek America 
Corp., City ofIndustry, CA, 
(818) 912-9800; http://www 
.archtek.com.tw. 
Circle 1051 on Inquiry Card. 

fSDN PC Card 

THE DIVA T/A (TERM INAL/ADAPTER) PC 
Card ($495) combines ISDN com­
munications at speeds up to 128 
Kbps with a plug-in modem for PCs 
and Macs. Th e card provides an 
ISDN Basic Rate Interface with two 

Bchannels and one D channel, sup­
porting full COM-port speeds up 
to 128 Kbps with concurrent use of 
both B cha nnels. Th ecard supports 
PPP and SLIP and, with rate ada p­
tation, it can also handleasynchro­
nous protocols. 

Contact: Eicon Technology, 
Inc. , Dallas, TX, (214) 239­
3270; http://www.eicon.com. 
Circle 1052 on Inquiry Card. 

External Modems 

AVAILABLE IN LED AND LCD MODELS, 
Quicktel II modems include inter­
nal speakers, in ternal microphones, 
and j acks for external speakers and 
microphones. Themodems include 
the V.34 DSVD/Speakerphone mo­
dem (LED version, $349 ; LCD ver­
sion, $399) and the V.34 Speaker­
phone/Data/Fax/Voicemail modem 
(LED model, $299; LCD model, $349). 

Contact: Logicode Technology, 
Inc., Camarillo, CA, (800) 735­
6442 or (805) 383-2500; 
http://www. logicode.com. 
Circle 1053 on Inquiry Card. 

Multimedia 

Multimedia Upgrade 
Kit for Laptops 

WITH THE PORTASCSI MULTIPORT POR­
table Multimedia Kit (battery-op­
erated version, about $599; PC­
powered version, about $499), you 
ca n add a quad-speed CD-ROM, a 
16-bit audio PC Card adapter, and 
speakers to your laptop or note­
book PC. The kit is MPC-11 compli­
ant and has a dedicated bus for the 
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Hardware What 's New 

CD-ROM drive for smoother multi­
media playback. 
Contact: Portable Systems 
Solutions, inc., Phoenix, AZ, 
(602) 437-9103; http://www 
.portascsi.com. 
Circle 1054 on Inquiry Card. 

Peripherals 

"Portable" SVGA 
Projector 

THE LITEPRO 620($10,000TO$12,000) 
features Texas Instruments' Digital 
Light Processi ng technology, a 
Harma n Internat ional JBL aud io 
system, the Kodak Color Matching 
System, and modular archi tecture. 
The 21-pound projector has a res­
olut ion of 800 by 600 pixels, and it 
supports full-motion video with a 
contrast ratio of 125:1 and NTSC, 
PAL, and SECAM video standards. 
The unit's Smart Remote features 
backlit buttons for controlling a PC 

or Mac from up to 40feetaway, and 
the CableWizard allows you to eas­
ily connect your computer, aud io, 
mouse, and monitor loop-through 
to the LitePro 620. 
Contact: In Focus Systems, 
Inc., Wilsonville, OR, (800) 
294-6400or(503) 685-8888; 
http ://www.in.fs.com. 
Circle 1055 on Inquiry Card. 

1OX CD-ROM Drive 

WITH ITS INTERNAL 5'/,-INCH,HALF-HEIGHT 
form factor, the 10Xtreme ($299) 

IDECD-ROMdrive hasa 1.5-MBps 
data rate, a 650-MB capacity per 
disk, a 300,000-page text capaci­
ty, a1000- to 40,000-image capac­
ity, a 1- to 48-hour au dio capacity, 
and a 1- to 5-hour video capacity. 
Contact: Pinnacle Micro, Inc., 
Irvine, CA, (800) 553-7070 or 
(714) 789-3000; http://www 
. pinnaclemicro.com. 
Circle 1056 on Inquiry Card. 

Convertible Printer 

THEMULTIPASS C2500 (ABOUT $599) 
starts with bubble-jet printing and 
combines plain-paper faxing, 200­
dpi monochrome scanning, 360­
dpi copying, and PC fax capab il i­

ties in one prod uct. You get 720­
by 360-dpi four-color printing on 
a var iety of media, as well as up­
to-5-ppm monochrome printing. 
Contact: Canon Computer 
Systems, inc., Costa Mesa, CA, 
(800) 848-4123 or (714) 438­
3000; http://www.ccsi 
.canon.com. 
Circle 1057 on Inquiry Card. 

Write CDs 
with Your Mac 

AN EXTERNAL CD-RECORDABLE DRIVE FOR 
the Mac, the CDMaker ($1095) lets 
you write your own CDs on a 650­
MB CD. The product features 300­
KBps transfer rates and supports 
single-session, multisession, and 
track-at-once wri ting methods. 
Contact: CMS Enhancements, 
Inc., Anaheim, CA, (800) 327­
5773 or(714) 517-0915. 
Circle 1058 on Inquiry Card. 

Up to 56 CD-ROMs 
on One Host Adapter 

MDl's EIGHT-HIGH CD-ROM TOWERS 
($4095 to $5095)come with quad­
orsix-speed drives and SCSI Express 
software. Th e towers offer up to 
1000-KBps data transfer ra tes, a 
135-ms random-access time, a 

120-ms random-seek time, and a 
256-KB buffer, based on drive se­
lection. They support CD-XA, CD-I, 
Video CD, and Multisession Photo 
CD and run in Novell, OS/2, Win­
dows NT, and Mac environments. 
Contact: Micro Design Interna­
tional, Inc., Winter Park, FL, 
(407) 677-8333; http://www 

.microdes.com . 

Circle 1059 on Inquiry Card. 


2-MB PocketJet 
Printer 

THE LATEST POCKETJET PORTABLE PRINTER 
supports letter- and lega l-size page 
printing and comes with 2 MB of 
memory. The direct thermal-print 
technology produces 300- by 300­
dpi text and graphics. LaserJet llP 
(PCL4) emu lation enab les you to 
print most Windows, OS/2, and DOS 
appl ications. The 2-MB PocketJet 
can print up to 3 ppm, depending 
on paper size and print density, and 
up to 35 pages on a f ull battery 

charge. Th e Let ter/Lega l/2-MB 
PocketJet print system kit ($649) 
includes arechargeable nicad bat­
tery, auniversa lAC adapter/charg ­
er, apara llel interface cable, a print­
er carryi ng case, and lette r-si ze 
therma l paper. 

Con.tact: Pentax Technologies 
Corp., Broomfield, CO, (800) 
543-6144 or (303) 460-1600; 
http://www.pentaxtech.com. 
Circle 1060 on Inquiry Card. 

Systems 

200-MHz Quad 
Pentium Pro Servers 

You CAN CON FIGURE THE ALR REVOLU­
tion Quad6 200/256 with up to four 
Intel Pentium Pro processors for 
high-traffic, enterprise-wide serv­
er ap plications. Availab le with a 
166- or a 200-MHz processor, the 
Revolution Ouad6 incorporates 64 

MB of ECC RAM, expa ndable to 2 
GB; a 1-MB PCI graphics adapter; 
EI SA-bus technology; and a dual 
PCI bus. The floor-standing tower 

(from $14,495) offers 15 expansion 
slots; a doub le-w ide chassis with 
13 exte rnally accessib le storage 
bays; and ALR ln forManager, wh ich 
safeguards system operation by 
monitoring and reporting key oper­
ational data. The rack-mountable 
server (from $ 16,495) includes five 
shared PCl/EISA slots, redundant 
power suppl ies, 12 drive bays,and 
ALR lnforManager. 
Contact: ALR, Inc., Irvine, CA, 
(800) 444-4257 or (714) 581­
6770; http://www.alr. com. 
Circle 1061 on Inquiry Card. 

Business Desktop 
and Minitower PCs 

THE AcER POWER SYSTEMS COME WITH 
100-to 166-MHz Intel Pentium pro­
cessors; Triton II PCI chip sets; 8/16 
MB of EDO DRAM; 256 KB of pipe­
line burst cache; 1.2- to 2.0-GB 
hard drives; 2/4 MB of video mem­
ory or 0.5 MB of DRAM; Desktop 
Management Interface support; 
and Windows 95, NT, or Windows 
forWorkgroups. Thedesktop chas­
sis (from about$ 1275 to $2 750) 
conta in three ISA and two PCI ex­
pansion slots and fo ur storage bays. 
Themin itower chassis (from about 
$1350 to $3225) contain three ISA 
and four PCI expa nsion slots and 
seven storage bays. Options include 
15- and 17-inch monitors, eight­
speed CD-ROM drives, and a 16-bit 
Creative Labs sound card. 

Contact: Acer America Corp., 
Sanjose, CA, (800) 733 -2237 
or (408) 432-6200; http:// 
www.acer.com/aac/. 
Circle 1062 on Inquiry Card. 
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UPLink Client and 
UPLink Server 



Introducing the Dell" Latitude• LM notebook. 

The multimedia notebook with graphics so 

impressive, it's like having a theater on your 

lap. Boasting MPEG software and the Neo­
Des igned fo r Magic 128_ 

::===~·;a:::~I bit graphics 
.::::I 

11111 
- "'"" .. iill ~ I tMicrosoft* acce era or, 

P.~,11\iHIJ'!. Windows*95 it delivers 

video so clear you can run film clips in your 

presentations. The SVGA (80Dx6DD) screen lets 

you see even more of agood thing. And what's 

more, thi s system's built around Dell 's Lithium 

Ion battery. Which means your graphics can 

dazzle crowds for hours and hours. 

Thi s multimedia mae stro is not com ing 

soon. It's already here. To order, ca ll us today. 

liilil;li!3;1 
800-531-2752 
http://www.dell.com 
Mon-Fri 7am-9pm CT• Sat 10am-6pm CT 
Sun 12pm-5pm In Canada: ca ll 800-233-1589 

I Keycode #0 11 31 I 

http:http://www.dell.com
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133MHz PENTIUM PROCESSOR 
DELL LATITUDE LM P133ST 

• NEW Network-ready Notebook 
• 11.3" SVGA Active Matrix Color Display 

• 8MB RAM/540MB Hard Dri ve 

• 256KB L2 Cache 
• PCI Bus with 128-bit Graphics Accelerator 
• Integrated 16-bit Sound with 

Built-in Dual-ported Speaker 
• Smart Li thium Ion Battery 
• lrDA-1 Port 
• 19mm Optical Trackball 
• 3.5" Floppy Drive 
• 6.1 Pounds 
• Extendable 1 Year Warrantyt 
* Upgrade to a 7.2GB hard drive. add $400. 
* External Dell 4X CO-ROM. add $359. 

PICTURED SYSTEM 

$38991 

Business Lease: $140/Mo. 
Order Code #800047 

• NEW Network-ready Notebook 
• 10.4" SVGA Dual Scan Color Display 

• 8MB RAM/540MB Hard Drive 
• 256KB L2 Cache 
• PCI Bus with 128-bit Graphics Accelerator 
• Integrated 16-bit Sound with 

Built-in Dual -ported Speaker 
• Smart Lithium Ion Battery 
• IrDA-1 Port 
• 19mm Optical Trackball 

• 3.5" Floppy Drive 
• 6.1 Pounds 
• Extendable 1 Year Warranty 
* Dell Latitude DeskDock'" station with 

Advanced Port Replicator. add $229. 

$2699 1 

Business Lease: $100/Mo. 
Order Code #800053 

• NEW Mul timedia Notebook 
• 12.1" SVGA Active Matrix Color Display 

• 8MB RAM/540MB Hard Dri ve 

• 256KBL2 Cache 
• Options Bay accepts 4X CD-ROM. 

3.5" Floppy Drive lboth included) or 
Optional 2nd Li-Ion Battery 

• PCI Bus with 128-bit Graphics Accelerator 
• Integrated 16-bit Stereo Sound 

• Smart Lithium Ion Battery 
• Touchpad/lrDA·1Port 

• Under 7 Pounds* 
• Extendable 1 Year Warranty 
* Upgrade to a l.JGB hard drive. add $400. 

* 2nd Lithium Ion Battery, add $249. 

PICTURED SYSTEM 

$34991 

Business Lease: $129/Mo. 
Order Code #800051 

100MHz PENTIUM PROCESSOR 
DELL LATITUDE LM P100SD 

• NEW Multimedia Notebook 
• 11.3" SVGA Dual Scan Color Display 
• 8MB RAM/540MB Hard Drive 
• 256KB L2 Cache 
• Options Bay accepts 4X CD-ROM, 

3.5" Floppy Drive !both included) or 
Optional 2nd Li -Ion Battery 

• PCI Bus with 128-bit Graphics Accelerator 
• Integrated 16-bit Stereo Sound 

• Smart Lithium Ion Battery 
• Touchpad/lrDA·1Port 

• Under 7 Pounds* 
• Extendable 1 Year Warranty 
* Upgrade to 16MB RAM. add $249. 
* Upgrade to an BIOMB hard drive, add $200. 

$27991 

Business Lease: $104/Mo. 
Order Code #800049 

BUILD PERFORMANCE WITH 

THESE OPTIONS. 


DELL DIMENSION ADD 

1.6GB/3.2GB Travan Tape Back-up.. . . . ........ $249 

3 Year Next-business-day. On-s ite Service ....... $99 

28.8 Data/Fax Modem . ' $129 

Win95 Mechanica l Keyboard .................. $29 

3Com•• EtherLink" 111 Network Interface Card. . . . $79 

DELL LATITUDE ADD 

Upgrade to 16MB RAM . ....... . . . '$249 

Upgrade to 24MB RAM . . ... $399 

Upgrade to an 81 OMS Hard Drive. . ..... $200 

28.8 XJACK~/Cab l ed Modem . . .. $259 

3ComEthernet 1 OBASE-T Network Ca rd . . ... $159 

Nylon Carrying Case . . .............. $69 

Lea ther Carrying Case . .. ........ . . ... $129 

DIRECT NEWS ON THE INTERNET 
For free updates on Dell's product offerings, pricing 
and other newselectronically, send an email message 
to "DirectNews-request@dell.com." 
Please use the word "subscribe" as the body of 
your message. 

• 	 Pentium Pro Chip-based Workstations 

Pentium Ch ip-based Desktops 

Pentium Chip-based Notebooks 

800-545-7124 
http://www.del I.com 
Mon-Fri 7am-9pm CT· Sat 10am-6pmCT 
Sun 12pm-5pm In Canada: ca ll 800-233-1589 

I Keycode #011 32 I 

http://www.del
mailto:DirectNews-request@dell.com


• Mini Tower Model 

• 32MB EDO Memory 

• 256KB Internal L2 Cache 

• 4.2GBHard Drive [12msJ 

• 17LS Monitor (15.7" v.i.s.) 

• NEW Imagine 12B Series 2 Graphics 
Accelerator with 4MB VRAM 

• BX EIDE CD-ROM Drive 

• MS"' Office Professional with 
Bookshelf for Windows" 95 (NJJ) 

• Microsoft"' Windows NT'"/30 Days 
Free Support / MS Mouse 

• 3 Year Limited Warranty1 

* Now. Microsoft Windows NT 
4.0 Upgrade Coupon included at 
no extra charge.· 

*Upgrade to 64M8 of EDD Parity 
memory, add $549.1

$3699 
Business Lease 0: $133/Mo. 

Order Code #5002B7 
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• Mini Tower Model 
• 32MB SDRAM Memory 

• 512KB Pipeline Burst Cache 

• 2.5GB Hard Drive [1 2msJ 

• ms Moni tor (15.7" v.i.s.) 
• 9FX Motion Graphics Accelerator 


with 2MB VRAM 


• BX EIDECD-ROM Drive 

• MS Office Professional with 

Bookshelf for Windows 95 


• AWE32 Wave Table Upgrade Card 

• Altec Lansing ACS-31 Speakers 

• Microsoft Windows 95/30 Days 

Free Support /MS Mouse 


• 3 Year Limited Warranty 

Business Lease: $111/Mo. 
Order Code #500283 

ZOOMHz PENTIUM PRO PROCESSOR 
DELL DIMENSION XPS Pro200n 

• Mini Tower Model 

• 16MB EDO Memory 
• 256KB Internal L2 Cache 

• 1.6GB Hard Drive [10ms] 

• 15TX Trinitron Monitor (13.7" v.i s.) 

• 9FX Motion Graphi cs Acce lera tor 
with 2MB VRAM 

• BX EIDE CD-ROM Drive 

• MS Office Professional with 

Bookshelf for Windows 95 


• Microsoft Windows NT/30 Days 
Free Support / MS Mouse 

• 3 Year Limited Warranty 

* Now, Microsoft Windows NT 
4.0 Upgrade Coupon included at 
no extra charge.· 

* Upgrade to 32M8 of EDD memory, 
add $249.1
$2599 
Business Lease: $96/Mo. 

Order Code #500286 
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~~1a;~:~.J! • '1;_}' 1,:lll:·~· . l 

• Mini Tower Model 

• 16MB SDRAM Memory 

• 256KB Pipeline Burst Cache 
• 2.5GB Hard Drive [1 2ms] 

• 15LS Monitor (13.7" v.i.s. ) 

• 9FX Motion Graphics Acce lerator 
with 2MB VRAM 

• BX EIDE CD-ROM Drive 

• MS Office Professional with 
Bookshelf for Windows 95 

• Integra ted Sound Blaster 16 Sound 

• Allee Lansing ACS-5 Speakers 

• Microsoft Windows 95/30 Days 
Free Support /MS Mouse 

• 3 Year Limited Warranty 

Business Lease: $85/Mo. 
Order Code #5002B2 

l!?';'l~lli ~!'.lil','"fiIT~t'lil]'f'J"i"!"f'l"'f'!I~ 
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• Mini Tower Model 

• 32MB SDRAM Memory 
• 512KB Pipeline Burst Cache 

• 4.2GB Hard Drive [12ms] 

• ms Monitor (15.7" v. i.s I 
• 9FX Motion Graphics Accelerator 

with 2MB VRAM 

• BX EIDE CD-ROM Drive 

• MS Office Professional with 
Bookshelf for Windows 95 

• AWE32 Wave Table Upgrade Card 

• Altec Lansing ACS-5 Speakers 

• 1.6GB/3.2GB Travan Tape Backup 
• Microsoft Windows 95/30 Days 

Free Support/MS Mouse 
• 3 Year Limited Warranty 

$3449 

Business Lease: $128/Mo. 
Order Code #500285 

133MHz PENTIUM PROCESSOR 
DELL DIMENSION P133t 

• Mini Tower Model 

• 16MB EDO Memory 
• 256KB Pipeline Burst Cache 

• l6GB Hard Drive (10rns[ 
• 15TX Trinitron Monitor (13.7" v.i.s.) 

• 64-bit PCI 2MB DRAM Video 
• BX EIDE CD-ROM Drive 

• AWE32 Wave Table Sound Card 

• Allee Lansing ACS-31 Speakers 

• Microsoft Windows 95/30 Days 
Free Support/Dell Mouse 

• 3 Year Limited Warranty 

* Upgrade to 3 Years of On-site 
Service.fl add $99. 

Business Lease: $74/Mo. 
Order Code #500281 

'7;1 7"l;tlf7J~~I ~:'i'7i'\"'J<{.;--;ir~~~'l11 
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• Mini Tower Model 
• 32MB SDRAM Memory 

• 51ZKB Pipeline Burst Cache 

• 1.6GB Hard Drive [lOrns] 
• 15TX Trinitron Monitor (137" v.i.s.) 

• 9FX Motion Graphics Acce lerator 
with ZMB VRAM 

• BX EIDE CD-ROM Drive 

• MS Office Professional with 

Bookshelf for Windows 95 


• AWE32 Wave Table Upgrade Card 

• Al tee Lansing ACS-5 Speakers 

• Microsoft Windows 95/30 Days 

Free Support/MS Mouse 


• 3Year Limited Warranty 

PICTURED SYSTEM 

S2699 

Bus iness Lease: $100/Mo. 
Order Code #500284 

133MHz PENTIUM PROCESSOR 
DELL DIMENSION P133t 

• Mini Tower Model 
• 16MB EDO Memory 

• 256KB Pipeline Burst Cache 

• 1.6GB Hard Drive [10ms] 

• 15TX Trinitron Monitor (137" v.i.s I 
• 64-bit PCI 2MB DRAM Video 
• BX EIDECD-ROM Drive 

• Microsoft Windows 95/30 Days 
Free Support / Dell Mouse 

• 3 Year Limited Warranty 

* Upgrade to a 2.568 hard drive, 
add $120. 

* 28.8 Data/Fax modem, add $129. 
* ACS-5 Speakers and Sound Blaster 

16 Sound, add $99. 

Business Lea se: $66/Mo. 
Order Code #500280 

Designed for 
NEW STANDARD 3 YEAR LIMITED WARRANTY WITH ALL DELL DIMENSION SYSTEMS. ;:::=•:a 
'Offer valid in the U.S. only and applies to this sys1em if purchased between 6/1196 and 9/30196. Upgrade available on CD only and printed user documenta1ion is not included. Customer is ·====1: ::::I responsible for shipping and handling charges. tPricing is 1101 discountable. fFm a complete copy of our Guarantees or Limited Warranties. please w1ite Dell USA L.P., 22 14 W. Brake1Lane. 

• ......... jjll e
Suite D. Austin, TX 78758. Osusincss leasing arranged by Leasing Grnup, Inc. ·system weight with floppy drive in options bay. L\Qn·site service prnvidcrJ by BancTec Service Corporation. On-site 
service may not be available in certain iemote locations. * P1ices and specifications valid in theU.S. only and subject to change without notice. The Intel Inside logo and Pentium are registered Microsoft® 
trademarks of Imel Corporation. MS. Microsoft, Windows and the Windows logo are registered trademarks and Windows NT is a trademark of Microsoft Corporation. XJACK is a registered 
trademmk of US Robotics Mobile Communications Corporation. 3Com and Etherlink arc registered trademarks of 3Com Corporation. © 1996 Dell Computer Corporation. All rights reserved. Windows®95 
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GET THE MOST INCREDIBLE 

MEMORY EVER. 


(JUST TO BE SAFE, WRITE DOWN OUR PHONE NUMBER. 

De ll 's fea tured computer arti st is Diane Fenster of Pac ifica . CA. 

Des igned for 

-::::I:===~·:a: ::::I 
...........iii ® 


Microsoft~ 

Windows®95 

It's the memory of the future 

Synchronous Dynamic RAM (SDRAI 

to you). And this new 166MHz Pentiu 

chip-based Dell Dimension XPS P166 ~ 

has it. Finally, your PCs won't be helc 

back by the limitations of asynchronc 

EDO memory Finally, with everythin 

tied to the same clock, you can enJ 

smooth, predictable performance a1 

astoni shing speeds. Finally, you ca 

have a hedge aga inst obsolescenc 

And the technology once reserved or 

for high-end workstations can be or 

your desktop. So check out the spec 

limber up your dialing finger and giv 

us a ca ll now. Come to think o 

it, maybe you should tie a strir 

aro und that finger first 
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