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In the past year, Micron Electronics" has won nearly a hundred awards for 
product performance, customer service and support. 

Millennia TransPort" 
• Mobile Intel Pentium* processor 
• Intel 430MX PCI (hipvet 
• 256KB L2 pipdiiw burst (odie 
• 8X modutof CD-ROM drive 
• PCI graphics acceleralor, 1MB EDO RAM 
• Pifk-o-Poinr dual pointing devices integrate 

both pointing stick and tourlipnd 
•keiiKwable EIDE hard drive 
• 3.5" modidu floppy drive 
• Intelligent modular lithium-ion battery 
•16-brl stereo sound 
• Built-in stereo speakers and miaoplione 

• 2 Type II or orve Type III PCMCIA slots 
• S-video and NTSC-video outputs 
• Headphone, microphone and linem tacks 
• 2 infrared ports, one front, one Irack 
• Parallel, serial, VGA and 2 PS/2' ports 
• Dimensions: 11.7" x 9.4" x 2.0", weight: 6.9 lbs.' 
• Nylon carrying cose 
• Microsoft Wndows*' 95 and MS Plus! CDs 
• Microsoft Office Pro 95 and Bookshelf* 95 (Os 
• Kensington- secruily lock ready" 

jf • S-year/3-yeat Micron Power- warranty 
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• 133MHz mobile Intel Pealiucn processor (I AAA 
• 32MB EDO RAM (48M8 mu.) S7I MUlf 
• 121" active matrix color display, 800x600 | , V / / 
• 1.3GB removable hard drive Bus. two $139/mo. 

• 133MH; mobile Intel Pentium processor 
• 32MB100 RAM (41MB max.) &a 
•12.1*active matrix color display, 800x600 S/l L fill 
• 2.1GB removable hard drive y|l 
• Motorola Montana 33.6 fax/modom I /1r # # 
• 2nd lithium ion battery Bus twse $1 S6/mo. 

Options 
• Wilti I6MIMMM modulo uppiln .01 Id 
• Willi ?nd brlwini ion lintKiiy add 19? 
• Wilti iiiiinwy 7 IGB harddiwo upgialii.will IOO 
• Wilti MkionDock • inuteirnudha port loptcalor odd 299 
• Willi MicmflEnc rlosklop pixkogo arid 799 

Millennia* P200 
• Intel 200MHz Pentium*' processor 

• 512KB pipeline burst cochc, Hash BIOS 

• I ?X EIDE CD-ROM drive, 3.5" floppy drive 

•16-bil stereo sound i streakers 

• PCI 64-bil 3D video, MPEG, 4MB EDO RAM 

• looHree minitower or desktop 

• Microsoft* Mouse, 104-key keyboard 

• Microsoft Windows* 95 & MS* Plus! CD 

C • S-year/3-yeoi Micion Power worronly 

IVWrh Iritl I nitti toiHn |i«nw 

VMli Irtel I UNO taiHi* potnw 

• 16MB EDO RAM 
• 16GB EIDE hard drive 
• IS* Micron ISfGi .2ldp (13.7* dlsploy) 
• Microsoft Works 95 (0 
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• 32MB EDO RAM 
• 2.S0B (IDE haul tin 
• IS* Miaou ISFGi, 7Bdp (137* dtifloy) _ 
• MiaaioBl Office P>o VS t loohtbeU 9S(Di *» i«m S/I/m 

• 64MB EDO RAM 
• 3.1GD EIDE hard drive 
• I?"MkihiUIGk, ?6<JpIIS8"display) 
• MhikoH (Win Pro 9S S MiMf )S CDs 

W 
Bus. loos* $99/mo. 

Millennia* Pro2 180 
• Intel 180MHz Pentium* Pro processor 

• Supports dual Intel 180 MHz Pentium Pio processors 

• 256KB internal cache, flash BIOS 

• l?X EIDE CD-ROM drive, 3.S" floppy drive 

• 16-bit slereo sound & speakers 

• PCI 64 bit 3D video, MPEG, 4MB EDO RAM 

• Met? minitower or desktop 

• Minosolr Mouse, 104-key keyboard 

• Microsoft Windows* 95 & MS* Plus! CD 

(• 5-yeni/3ye« Micion Power wmonty 

XMh ?*i IbIiI 11 Will fcrtMit ftp j4o:nv>i tAISSW 

fflh NkfMwOi WSiOm *1 ■wktilm 4 0 CD M S91 
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• 16MB EDO RAM 
• 7.SGB EID[ hard drive 
• IS* Mkion ISIGn, .2ty|13J' dnplayl 
• Miuoioll Woik 9S (0 

m 
Bus. leoso $7 5/mo. 

• 32MB EDO RAM 
• 3.1GB EIDE hard drive 
• 17* Micron 17FGx, 26dp (15.8“ display) 
• Microsoft Office Pro 95 & Bookshelf 95 CDs 

'2.699 
Bus. Imso $92/mo. 

Millennia* P200 Plus 
Wth Irtil I MUHi Pmlu* pomw 

• Intel 200MHz Pentium processor 

• SI2KB pipebne burst coche, flash BIOS 

• PCI 32-bit Ultra SCSI fost-20 controller 

• 12X SCSI CD-ROM drive, 3.5" floppy drive 

• 16-bit stereo sound & speakers 

• PCI 64-bit 3D video, MPEG, 4MB EDO RAM 

• Tool-free minitower or desktop 

•Microsoft Mouse, 104-key keyboard 

• Microsoft Windows 95& MS Plus! CD 

f • S yeoi/3-yeai Micion Power warranty 

•16MB EDO RAM 
• 7GB Ultra SCSI hard drive 
• 15* Micron )5FGx ?8dp (13.7“ display) 
• Microsoft Works 95 CO 

'1699 
Bus tome $92/mo. 

'3199 • 32MB EDO RAM 
•4GB Ultra SCSI hard drive 
• IS* Micron ISFGx, .2Bdp (13.7* display] 
• Microsoft Office Pro 95 4 Bookshelf 95 CDs |us |e«0 SI09/mo 

• 64MB EDO RAM 
• 9GB Fast SCSI-2 hard drive 
• 17* Micron l7EGx, 26dp (15.BV display) 
• Microsoft Office Pro 95 4 Bookshelf 95 (Ds 

'4799 
Bus Itaso SI 63/mo. 

Millennia* Pro2 360 Plus 
• Dual Intel !80MHz Pentium Pro processors 

• 256KB internal cache, flesh BIOS 
• PCI 32-bit Ultra SCSI fast-20 controlef 
• I2X SCSI CD-ROM drive, 3.5" floppy drive 
•16-bit stereo sound & speakers 
• PCI 64 bit 3D video, MPEG, 4MB EDO RAM 
• Mw minitower or desktop 
• Microsoft Mouse, 104-key keybooid 
• Microsoft Windows N11 Workstation 4.0 CD 
• Microsoft Office Pro 95 i Bookshelf' 95 CDs 

jf • 5-Y«ir/3-yeer Micron Power worronly 

• 32MB EDO RAM 
• 2G8 Ultra SCSI hard drive 
• 15"Micron ISFGx, ,2Bdp(137* dnplayl m 

Bm looveSI 76/mo. 

• 64MB EDO RAM 
• 4GB Ultra SCSI hard drive 
• 17* Micron !7FGx, 26dp (15.8* display I ’4399 

Bus loose $1 SS/mo. 

• 178MB EDO RAM 
• 9GB Fast SCSI ? hard drive 
• 71* Micron 2tfGx, 26dp[20.0" display) m 

Bus. Itaso $214/mo. 

PENTIUM PRO Pentium 

• 9001*. Kucher Road. Niiinpu, It) X.S6K7 
• Mob Fri 6m I Opm 7m 9pm (MT) 

• hricnutiofiaJ Sale* Hows: Mon-Fri6am-7pm (MT) 

• Phone: 208-893-3434 • Fiu: 2<W -893 3424 

• Mm Order] 
• (ISA Contract IGS33F43I7D 

• Technical SirjukhI Available 24 Horn A Day 7 Days A Week 
»Tcihnxal S«i|i|Niit Phone 888-MX MYI*C 

•IbcMcal Support E-mail: Icctwu pport,me ic@ink: roa.com 
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208 893-8970 % 208-893*7393 
■ ■ ToMTiti- hum CjiukU 

800-708-1758 
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800-708-1756 1*1 Tiiliw limn Mexico 

95-800 708-1755 
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SO WHY LET YOUR data SLOP 

into the operating systems 
ON YOUR HARD DISK? . 

NOW YOU CAN organize 
AND prOteCt EVERYTHING 

ON YOUR HARD DISK 

with PartitionMagic® 3.0! 
By dividing your hard disk into physically separate 

partitions, PartitionMagic lets you organize your 

hard disk to protect valuable data files from 

mixing with potentially sticky applications and 

operating systems. PartitionMagic also simplifies 

backups, especially to devices like ZIP drives, 

because you can just backup the partition 

containing the data you need. And with the 

transport feature of Uninstaller™ PartitionMagic 

lets you move applications from one drive to 

another without losing a single setting, preference, 

or file. For more information, visit our Web site at 

www.partltion.com. 

‘.Buy PartitionMagic 3.0 before March 31 
and get $15 back from PowerQuesf. 
Visit your local software reseller or call 
1-800-720-0399 for details. 

“PowerQuest’s PartitionMagic is 
our choice for repartitioning a 
large hard disk.” 
Brian Nadel, PC Magazine 

“In less than five minutes, I not 
only divvied up my hard drive, 
but changed my mind and 
divvied it up again ... it's easy 
In neo ” Qtm/o Race PH Wnrtfl 

' Babbage’s • Best Buy • CompUSA • Computer City • Egghead 
Electronics Boutique • Fry’s • J&R • Micro Center • Office Depot • Software Etc. 

O 1996 IWrtJuoi Cotporation. All rijtlm rcierwd. ftwerQurn and pariiitonMagk are rrgmrtrd trademark* of IVWWR^uru Corporation. 

All oilier niuilu me ptopeitic* of ilicir respective owner*. Patent* pendinf;. 
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Data Warehouses 
82 

How to build the best facility 
for your information, and how 
to help users find the data they 

need right now. 

Warehouse Cornerstones 
85 

By ]ay-Louise Weldon 
An expert in database manage¬ 

ment explains how a well- 
designed data warehouse leads 

I to smarter decisions. 

Better Clients, Better 

Decisions 
91 

By Alan Simon 
The right tools can turn all 
that data into useful informa¬ 

tion. 

Take Your Data to the 

Cleaners 
97 

By Mike Hurwicz 
“Dirty” data could bring your 
warehouse tumbling down. 

Better Web Tools 

on the Way 

Smart Netcards Coming 

to America 28 

Wireless PDAs 30 

BYTE Survey: Data 
Warehouse Woes 32 

Corel's New PDA 

Internet and Outcrnct 34 and Java Suite 

Security Wake-Up Call 36 Sun's McNcaly on Java 40 
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STATE OF THE ART BITS 

EVTE 
COVER STORY 

TODAY 
the web, 
TOMORR' 
theWORLI 

By Tom R. Halfhill 
More than just a Web 
language, Java could be 
the holy grail of 
multiplatform 
software development. 

January 1997, vol. 22, no. 1 

International 40IS 1 

EDITORIAL 

Living Dangerously 
14 

By Mark Schlack 
The squabbling gods must 
help build bridges between 
computing platforms. 

INBOX 

19 

Readers react to our stories on 
64-bit OSes, WebNFS, net¬ 

work computers, on-line help, 

and more. 

1997 Editors’ 
Choice Awards 

127 
We honor hardware and 

software that prove inno¬ 
vation was alive and well 

in 1996. 
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EVAL LAB REPORT WHAT'S NEW 

Silicon Graphics' Wintel Killer 
41 

lly Dave Rowell 

Just when NT-based Pentium 
Pro PCs are starting to look like 

hot 3-D machines, SCI intro¬ 
duces the cool blue 02. 

Local AltaVista Searching 
42 

lly Steven J. Vaughan-Nichols 

AltaVista now lets you aim its 
popular Internet search engine 
at your PC and LAN. Put you 
need big metal for good 
performance. 

Multiplatform CodcWarrior 

47 
lly Raymond GA Cote 

Metrowerks* CodcWarrior 10 

hits the scene with develop¬ 
ment tools for some PDAs. 

World's Fastest Disk Drive 
48 

lly Stan Miastkowski 

Seagate makes a giant leap in 
hard drive speed with the 
10,000-rpm Cheetah. 

OPERATING SYSTEMS 

The State of Linux 
49 

By Jim Mohr 

An update on this 32-bit tJnix- 
like OS, with pointers to even 

more Linux info. 

NETWORKS 

Clicnt/Server Magic 
53 

lly Font Yager 

Remote procedure calls provide 
seamless data exchange among 
applications across a network, 
regardless of the platform. 

LAB REPORT: HARDWARE 

Big Screens for Big Jobs 
104 

By Dorothy Hudson, Jim 

WEB PROJECT 

Search Again 
123 

lly Jon Udell 

Our Webmaster explains 

how to move beyond basic 
search-engine capabilities to 

make your site more in¬ 
formative. 

COMPARISON 

At Last: Pocket PCs That 
Run Windows 

133 

By Veter Wayner 

New hand-held PC is bring 
Windows to the palmtop. 

We test three IIPC s built 
around Windows CL. 

CPUs 

Video for Everyone 
59 

lly William C Ihicn 

C-Cube* s low-cost MPEG 
encoder can turn a desktop PC i 
into a video-editing station. 

PROGRAMMING 

Java Security and Type Safety 

63 
lly Gary McGraw&Ed I 'elten 

Java’s sophisticated security 
mechanism performs run-time 
safety checks before it allows a 
downloaded applet to execute. 

Kane, and John McDonough 

We pick the best of the big- 
screen monitors. 

LAB REPORT: SOFTWARE 

8 Tools for Weaving Your 

Web Site 
116 

lly lad esse Giorgis 

Build your Web site with one 
of these authoring tools. 

REVIEWS 

Dial 411 for Directory 

Assistance 
137 

lly Steve Gillmor 

Novell’s latest NetWare 
release bets big on Java 

and the intranet. 

Hot Sauce for Cooking Up 

Databases 
139 

lly Russell Kay 

If you’ve got Salsa, you don’t 

need to understand database 
theory to build an application. 

Edo Edit View Ineort Qoaig 

rcpiai isiwi ran rs 
in loot* i 

Diynr 

mSEESE 
m Al III 

•f Addross j* 

m ALBUM O •Tilli 
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(D AUTHOR 
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O Aveiogu Price Pold O L. 
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CHAOS MANOR 

A Hard Drive and a Hot 
Santa Ana 

141 

lly Jerry Pournelle 

It’s a month of disasters at 
Chaos Manor: Jerry has to 
replace a baked hard drive, and 
Cyrus needs internal surgery 

after taking a fall. 

184 

Design Intelligence’s i-publish 
helps you turn ideas into com¬ 
pelling documents; the Tek¬ 
tronix Phaser 350 rivals fast 
color laser printers. 

CODETALK 

You Can Start Developing 

Now 
192 

lly Rick Grehan 

Moss Micro’s programming 

tool guides you down the path 

of Visual Basic. 

SERVICE 

Reader Service 

Inquiry Reply Cards 48A-B, 

176A-B 

Index To Advertisers 

Alphabetical Order 176 
Product Category 178 

Editorial Index 
by Company 180 

PROGRAM LISTINGS 

FTP: ftp.bytc.com 

From BIX: Join “listings/ 
fro mbyte 97” and select the appropri¬ 

ate subarea (i.e., “jan97”). 

THE BYTE WEB SITE 

and THE VIRTUAL PRESS ROOM 

http://www.byte.com 
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CONTENTS BY PLATFORM INDEX 

WINDOWS 
Goodbye NT for MIPS . . .36 

NT users will have one less 
RISC to choose from. 

Video for Everyone .... 59 

PCs will be able to capture, 
edit, and output MPEG video, 
thanks to a low-cost real-time 

encoder. 

1997 Editors' Choice 
Awards.127 
NT 4.0, Compaq Armada, 
Stratus Radio PC, IBM Open- 
Doc toolkit for Windows, and 
Wall Data Salsa score honors as 

some of the best products of 

the year. 

At Last: Pocket PCs That Run 
Windows.133 
Microsoft has downsized Win¬ 
dows for hand-held PCs. We 

test three of the first I IPCs 
based on Windows CE. 

Hot Sauce for Cooking Up 
Databases.139 

Salsa takes most of the 
drudgery out of building Win¬ 
dows database applications. 

A Hard Drive and a Hot 

Santa Ana.141 
A new hard drive installation 
forces Jerry to take on Win¬ 
dows 95’s REGEDIT.EXE and 
SYSTEM.DAT—very carefully. 

You Can Start Developing 
Now.192 
Mr. Codetalk checks out Moss 
Micro’s Visual Basic program¬ 

ming tool. 

MACINTOSH 

Multiplatform 
CodeWarrior.47 

The latest version of this popu¬ 
lar development tool not only 
tackles several languages, it 
goes beyond Mac program¬ 
ming with tools for the Palm 

Pilot and Magic Cap. 

1997 Editors' Choice 
Awards.127 
Metrowerks’CodeWarrior, 

Digital Harbor’s WAV, Apple's 
Cyberdog, and PowerMac's 
from Apple and Power Com¬ 

puting were among the best 
Mac products of the year. 

UNIX 

Why Java Won't Repeat 
the Mistakes of Unix . . .40 

Scott McNealy explains “the 

problem with Unix.” 

Silicon Graphics' Wintel 

Killer.41 
Despite Pentium Pro advances, 

the new SCI 02 proves that 
Unix still rules the world of 3- 

D graphics. 

The State of Linux.49 

For the price of a download or 
CD-ROM, you can get 32-bit 

Unix-like OS. Linux offers 
SMP, real-time support, and 
provides compilers and appli¬ 

cations as part of the package. 

1997 Editors’ Choice 

Awards.127 
Silicon Graphics’ new 02 
workstation and Ross Technol¬ 

ogy’s SPARCpIug were two of 
the most innovative products 

of the year. 

NETWORKS 

Local AltaVista Searching 42 

Now you can aim the AltaVista 
search engine at your 1 .AN. 

Client/ServerMagic ... .53 

A look at how remote proce¬ 

dure calls work, with an 
emphasis on NT 4.0. 

Warehouse Cornerstones 85 

As you distribute a warehouse 
across your enterprise, be sure 
you make the right server and 

DBMS decisions. 

Better Clients, Better 
Decisions .91 
If you don’t choose the right 
analysis tools for end users, 
your data warehouse could 

become deadsville. 

Take Your Data 
to the Cleaners.97 
How to ensure that the infor¬ 
mation in your data warehouse 

is accurate enough to inform, 
rather than endanger, your 

enterprise. 

1997 Editors' Choice 
Awards.127 
Best networking products of 

the year included Vinca’s 
Standby Server 32, Digital’s 
AltaVista for intranets, 
Microsoft’s File and Print Ser¬ 

vices, and NetWare 4.11. 

Dial 411 for Directory 
Assistance.137 
Novell, focusing on intranets, 

packs a bunch of new stuff into 

the latest NetWare. 

INTERNET 

Web Tools Will Converge ..26 

Building an application can 
involve a hodge-podge of dif¬ 
ferent tools. But that situation 

will improve this year. 

Why Java Won’t Repeat 
the Mistakes of Unix . . .40 

Scott McNealy talks about how 
Sun’s programming language 
will change computing. 

Java Security and 
Type Safety.63 
This month’s Programming 
column looks at Java’s sophisti¬ 

cated security mechanism. 

Today the Web, Tomorrow 
the World.68 
Java isn’t just for Web applets. 

It could be the key to true mul¬ 
tiplatform development. 

8 Tools for Weaving Your 

WebSite.116 
This month’s Software Lab 
Report looks at publishing 
packages that range from sim¬ 

ple to suite. 

Web Project: Search 
Again.123 
The latest indexing and search 
tools make your Web site more 
useful with concept searching, 
querying by example, and field 

indexing. 

1997 Editors’ Choice 
Awards.127 
Cyberdog, WebCompass, 
Domino, WebCD, and WebOb 
jects Pro rank as some of the 
most innovative products in a 
year when everything seemed 
to have some Net connection. 

Applications generators. .139 

BYTE Awards.127 

CD-ROM . ...38,141 

Chips. ...59,127 

Client/server. .53 

Data analysis. .91 

Databases.85,91,97,139 

Data cleansing .... ....32,97 

Data mining . .91 

Data warehouses . .32,82,85, 

91,97 

dce . .53 

Embedded systems .47 

Executive info systems ... .91 

Graphics. .41 

Hand-held PCs — .133 

HTML.30,42.116,123 

Indexing . .123 

Internet ... .26,34,42,63,68, 
116,123,127 

Intranets. ....42,137 

Java.14,38,40,63,68 

Linux.. .49 

Mobile computing ....30,38, 

127,133 

Monitors. .104 

MPEG . .41,59 

Multiprocessing .. .85 

Networking42,53,82,127.137 

m ap .91 

Operating systems —36,49, 
.53,127,133,137 

PDAs.30,38,47,133 

Programming . .26,47,53,63, 
68,123,139,192 

Remote proeedure ealls .. .53 

Search engines .. _42,123 

Security.28,36,63,68 

Smarteards. .28 

Storage . .48 

3-D .41 

Video.. .59 

Wireless. .30 

Workstations ... .41 

World Wide Web .26,68, 

116,123,127 
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Introducing the revolutionary Apex 4.6 Gigabyte world’s highest capacity removable disk drive. Optical Hard Drive. The 

More reliable than magnetic storage. Drive $1695*. Media $199*. Call the optical storage leader. 800.553.7070 

www.pinnaclemicro.com Pinnacle ICRO 
TUB OPTICA! STOMAQB COMPANY' 

Tel: 714-789-3000 • Fax: 714-789-31 *>0 • http://www.pinnaclemicro.com 
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’""cTivering effective decision support lor hundreds 

thousands of users is definitely not childs play. It 

takes powerful, mature tools. IQ Software's decision 

support tools are industrial strength, best-of-breed prod¬ 

ucts that can be deployed individually or as a total decision 

support solution. 

>r end user query and reporting, IQ/Objccts is simply 

unbeatable. This award-winning tool's familiar, easy-to-use 

Microsoft look and feel belie the awesome power of its true 

object-based technology. IQ/Objects sup¬ 

ports everything from simple ad hoc 

queries to the most sophisticated cross tab¬ 

ulations 

HUTF 
Reusable objects let users com 

bine new queries and reports with previ 

ously saved ones to create sophisticated 

reports easily and quickly. A selection of templates makes it 

easy to create presentation quality results in minutes. 

IQ/SmartServer provides production reporting, scheduling 

and job monitoring facilities. 1 his elegant three-tier archi 

lecture implementation harnesses the power of servers 

(UNIX and NT) to reduce network traffic and deliver 

a scalable, manageable, high-performance solution. 

IQ/SmartServer cures fat client performance problems 

without limiting user access to information. 

lQ/Vision works directly with relational databases and 

Arbors Essbase or can be implemented with its own 

MDDB to deliver a complete OLAP solution. For robust 

multidimensional and drill-down analysis, nothing is easier 

to use or functionally as rich as IQ/Vision. An intuitive 

interface displays information in interactive charts or cross 

tabs, allowing any user to visually slice and dice, drill up 

and down, nest dimensions, flip axes, and rotate dimen¬ 

sions - all with point and click simplicity. 



"IQ/Objects - A breakthrough tech¬ 

nology for query and reporting tools." 

Aberdeen Croup 

"IQ Software has brought the power of 

objects to mainstream business intelli¬ 

gence." 

Patricia Sty bo Id Croup 

"IQ/Vision is an extremely powerful and 

easy to use OLAP tool that shines with 

complex data.' 

Information Week Libs 

IQ/LlveWebM Web-enabled Decision Support 
IQ/Live Web links corporate databases and cyberspace, turnii 

your intranet into a source of live database information. With 

^/LiveWeb, users can request and view reports anytime, any- 

vhcre using a standard Internet browser. IQ/Live Web lets you 

lesign and build database reports, charts and cross tabs. 

Server-based publishing makes it easy to keep those 

reports current. Simply tell IQ/Live Web the 

schedule. That's it. IQ/Live Web automatically 

executes your requests, refreshing the infor¬ 

mation and publishing it to your intranet. 

Special Offer! For a limited time, down¬ 

load a fully operational copy of IQ/LiveWeb, 

valued from $4,000 to $20,000, absolutely 

free. See http://www.iqsc.com for details. 

Start the sparks flying! Contact us today for details on our 

industrial-strength tools. 

SOFTWARE 

800-458-0386 

info@iqsc .com 

http://www.iqsc.com 

liuropran Subsidiaries & Affiliates; UK (44) 1-962 844-777, France 33 (I) 474-903 (M. Ilaly-Dexla lulu 09) 6 517 9.0 International Distributor*; Australia «.l) 2 369 1932, 2 9757069, 3 436-2788, 

( ,m,uia Inlumtation Aecess (416) 620-5811, C:hllc (56) 2-341-4785,1 limit Koi»k (H52) 2341-9900, Mexico (52) 5 575 -6098, SiniMponK6S) 2'»k 3838, South Alika 127) 11 421 4H00, Spam (34) 50-27-55- II. 

| y, iiiklilUitof. m all Other IVtlie Kim countries call (65) 154 1936,1 uropenn countries call the UK office, and all others call IQ Software's U S headquarter* 
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VocalTec's award-winning software puts you In command of today's rich 

multimedia communications opportunities. 

Our FREE Internet Phone demo lets you talk for free4 around the world. 

VocalTec's Telephony Gateway enables phone-to-phone calling over the 

Internet or Intranets. Internet VoiceMail adds voice to your email messages. 

Internet Conference lets you collaborate on projects such as Power Point 

presentations or Excel spreadsheets from remote computers around the world. 

Whether you're a user intent on trimming your phone bill, a global workgroup 

creating or giving presentations, or an MIS manager with a charter to manage 

the communications revolution, VocalTec has a solution that's scalable 

to fit your needs. 

* for only the cost of your Internet connection 
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TAKE THE 
DAY OFF. 

Your business decisions just got easier 



o ahead. Take some time off. Reliable, easily 

expandable, simple to maintain and ready for 

networking-The ClientPro'" series from Micron 

Electronics™ lets you relax. The ClientPro offers you the 

ideal network solution—a stable, flexible client platform that 

adapts to your evolving network and supports your critical 

projects over the long haul. Plus you get excellent value 

for your money in a system that boasts superior 

quality backed by award-winning support and 

our industry-leading Micron PowerSM warranty. 

Get the ClientPro and free yourself to manage 

operations and focus on business. Or feel free to 

take the day off. 

ClientPro' P120 
• Intel 120MHz Pentium** processor 
• 256KB pipeline burst cache, flash BIOS 
• 16MB EDO RAM 
• 3Com** 3C509 Combo network adapter 
• 3.5" floppy drive 
• PCI 64-bit graphics accelerator, 2MB EDO RAM 
• Tool-free minitower or desktop 
• Microsoft” Mouse, 104-key keyboard 
• MS-DOS" 6.22/Windows« for Workgroups 3.11 
• Microsoft Works preinstalled 

>i • 5-year/3-year Micron Power warranty 

• 1.2GB EIDE hard drive 
• 14" Micron 14FGx, .28dp (12.9" display) $1,499 

lilts. I .KAN I 'M/MO. 

• 2.1GB EIDE hard drive 
• 15" Micron 15FGx, .28dp (13.7" display) 51,699 

IIUS. IJASH'MI/MO. 

With Intol 133MHz Pentium processor.odd '50 

ClientPro 2 180 
• Intel 180MHz Pentium** Pro processor 
• 256KB internal cache, flash BIOS, DMI support 
• 3Com 3C509 Combo network adapter 
• 3.5" floppy drive 
• PCI 64-bit graphics accelerator, 2MB EDO RAM 
• Tool-free minitower or desktop 
• Microsoft Mouse, 104-key keyboard 
• Microsoft Windows NT" Workstation 4.0 

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

• 16MB EDO RAM 
• 1.2GB EIDE hard drive 
• 15" Micron 15FGx, .28dp (13.7" display) 
• Microsoft Works preinstalled 

$1,999 
HUS. I .IASI '(|H/M(). 

• 32MB EDO RAM 
• 2.1GB EIDE hard drive 
• 15" Micron 15FGx, .28dp (13.7" display) 
• Microsoft Office Pro 95 

$2,299 
HUS. MASK'711/MO. 

Circlo 1 60 on Inquiry Card. 

800-486-2059 
http://www.mei.micron.com 
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JSTSliiSTiml 
Living Dangerously 
The computer industry is engaged in a 

platform war. Which side should you he on? 

I ii one of my favorite movies, 
The Year of laving Danger¬ 
ously, Linda Hunt explains to 

1 Mel Gibson how the shadow 

puppets of Java mimic the relationship 
between gods and people. The puppeteer 
moves the puppets behind the curtain, so 

the audience sees only shadowy projec¬ 
tions on the gauzy material. 

Those of you trying to make sense out 
of all the alternative platform debates 
may have the same impression that you’re 
not seeing the whole show. And, indeed, 
it could be a dangerous year if you guess 

wrong. 
Our cover story this month takes on 

the issue of Java as a development plat¬ 
form, following on our November cover 
story about Java chips. Java software is * 
clearly a broader platform than the chips, 

and we explain why. 
Meanwhile, more opening shots in a 

war over who gets to dominate the com¬ 
puter industry were fired in recent 
months. At issue is what kind of computer 

is the right kind, and for whom? As the 
shadow puppets moved furiously around 
the stage, some of the images came into 

clearer focus. 
BYTE has always taken the position that 

there is no one true computer platform 
for everyone, and we’ll continue to be 
skeptical about anyone who says there is. 
That goes for Wintel as well as its chal¬ 

lengers. So here’s a scorecard: 
The NC. The Network Computer 

comes in two distinctly different fla¬ 
vors, anti-Intel and anti-Microsoft. (Well, 
actually it’s more like two different kinds 
of swirl cones: One’s more chocolate, the 
other more vanilla). Sun’s anti-Intel 
thrust starts with its Java chip; others will 
use different RISC chips. While Sun has 
its own servers, there’s no reason you 
couldn’t run Java apps off any other serv¬ 

er. You can even run Windows apps in 
emulation mode. At roughly $ 1500 for a 
fully configured system, this is worth 
some serious thought for users with a few 
dedicated computing tasks of low-to- 
moderate complexity and little need for 
multiple peripherals. You’ll save on the 

admin side. 
Oracle, on the other hand, thinks 

Microsoft’s Windows NT doesn’t cut it. 

It has a better idea: an Oracle server feed¬ 
ing lots of low-cost (the now legendary 
$500 machine), low-function Intel box¬ 
es (after all, Intel’s the volume client 
leader). Give this serious thought if your 
aim is to push an application or service 
into many hands that previously haven’t 

used a computer. 
The WebTV. You know your aunt and 

uncle who are on e-mail now? Perfect for 
them, plus they can see your new Web site 
during the commercials. So far, this is the 

pervasive and important to survive on 
one model anymore, whether it’s Win¬ 
tel or one of the challengers. What we 
all must insist on is that none of these 
camps builds walls between their hard¬ 

ware and software and that of their 
competitors’. 

Computing is too pervasive to survive on one model anymore, 

whether it's Wintel or one of the challengers. 

only really sub-$500 platform out there. 
The NetPC. The Network PC is a cheap 

PC, folks. Microsoft and Intel are mak¬ 
ing a lot of noise about making it easier 
to configure and manage—wasn’t that 
what Plug and Play was about?—but 
this time they might mean it. Competi¬ 
tion does have its value. If they can 
deliver, the NetPC is the right platform 
for what I’ll call the low-power user. 
Many office workers don’t really stress 

a computer, but they do a variety of 
things, use a variety of peripherals (scan¬ 
ners, digital cameras, bar code readers), 
and need the flexibility of a machine with 
slots and hard drives. 

In the coming months, you’ll hear lots 
of appeals from all these gods as they fight 
behind the curtains. Computing is too 

Which brings us back to Java. As we 

move into a world that’s about to have 
many more islands of computing, we may 

at last have a platform that bridges them. 
If the various gods behind the curtain 
don’t create a host of competing virtual 
machines and extensions that recreate the 
nonstandard world of Unix, we’ll get that 
platform. But to do so, we may have to 
pull back the curtain and force those 
squabbling gods to keep to the promise 
of Java. Or live dangerously. 

Mark Schlack, Editor in Chief 

mschlack&bix.com 
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Looking For A Simulation System That Has It All? 

I’ve Got What You’re Looking For... 

I ,iylor II offers pop-up mcini modeling and editing... 

..simulation with schematic 21) animation... 

...design of experiments with confidence intervals... 

___I 
...curve-fitting for input analysis..._ 

...or true 31 > shaded animations... 

...self-runningpresentations. And much more. 

Taylor II 
The Leading Software In Business And Engineering Simulation 

p&H Simulations: Software, Training and Consultancy - For more information, in-company presentations or the free demo disk, call F&I I Simulations. 
Europe: F&H Simulations U.V. - Malicbaan 88-3581 CX Utrecht - The Netherlands - Phone: +31 302311 211 -Fax +31 30 2 333 962 

Germany: Phone: +49 211 322151 - Fax: +49 211 322897 - U.K.: Phone+44 71 4300945 - Fax: +44 71 4051689 
U.S.A.: F&H Simulations Inc. - P.O. Box658-Orem84059, Utah - Phone: (801) 224-6914- Fax: (801) 224-6984 
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Our new Smart-UPS 
insures the web hits 
you want... and prevents 
those you don*t 
PowerChute plus now shipping with every Smart-UPS 

Having your server go down due to a power 

^is ^<e hanging a “'Come Back Later" sign 

on your store's front door. Some customers 

will come back, but others never will. 

Whether you're using the Web to sell, to support, 

or to surf, once you make the investment In a homo 

page you’ve made a commitment to your customers. 

A commitment to be there when they need you for 

product Info, technical support,or sales. 

Protect your investment in 

the web with the power pro¬ 

tection that protects more 

networks than all other brands 

combined: APC, 

Our new enhanced Smart- 

UPS line is perfect for net 

servers like Sun's Netm and 

Compaq's Proliant, and now 

Includes FREE award-winning Sm"t-unmwM 

PowerChute plus software with its WebAgont 

plug-in, so you can manage and configure your 

UPS via Internet or Intranet. PowerChute plus 

also notifies web users of power problems via 

their browser, and shuts down your Web server 

safely whether you re there or not. 

With Smart-UPS you get SmaitBoost automatic 

voltage regulation, CcllGuard intelligent battery 

management (for maximum battery life), hot- 

swappable, useweplaceable 

batteries and SmartSlot cus¬ 

tom configuration and 

management, 

Check out our web solu¬ 

tions today. After all, there’s 

one kind of "big hit" on your 

web site you’ll want to hide 

from your boss... 

with PowarChut* plus 
with WebAgant, to 

, , Solaris m -3 
* iLM (BUfAlikll 

Mimni l, 
wm«*N r 
OMmniui 

a 
t® 

COMP, 
MOUANT 

j Fax this coupon to APC at 

|(40l)788-2797 to receive 

| FREE product info. 

I Q YESt I'd like more Information 

about new PowerChute plus 
software with Web Agent 

| ] NOI I'm not Interested at this time 

but please send me a FREE 60-page 
power protection handbook. 

in 

It this your f)r.« contact with APCf | J Vos [ J No 

Bra.ul of UPS u 

AMERICAN POWER CONVERSION 

888-BUY-APCC x8022 

http://www.apcc.com/8022.htm 
401-718-2797 fax • Wortdwido! (♦1)401-789-0204 

800 J47 f AXX Power fax Literature 

132 Fairgrounds Rd., W. Kingston HI 02892 USA 
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WebNFS at the 
Limit 

“A File System for the Web” 
(Core, November 1996) was 

excellent, and the layout of 
the protocol diagrams, with 
each protocol having its own 
horizontal displacement, is 

brilliant. Thanks, too, for 
stressing the limits of Web¬ 

NFS. It’s important to set 
expectations correctly: 
WebNFS is a file-system 

technology that has some 
overlap with HTTP, but it’s 
not an HTTP replacement. 
Brent Callaghan 
brent.callaghati@Eng.Sun.cotn 

Reading “A File System for 

the Web” makes me curious 
about your impression of 

CIFS, the counterpoint to 

WebNFS. Does it have the 
same limitations as WebNFS? 
JeffTantter 

jeffta@ccintnet.wrq.com 

CIFS, the Common Internet 
File System, is a modification 
of Microsoft s Server Message 
Flock (SMB) protocol that 
can he used over the Internet 
from a Web browser. One 
major difference between 

(IIE'S and WebNFS is that with 
CIFS, both the server and 
client maintain state infor¬ 
mation; with NFS, only the 
client maintains state. 

If the TCP connection sup¬ 
plying a CIFS session fails, 
then the CIFS session will 
likewise fail, and data may 
be lost. NFS RPC is indepen¬ 
dent of the TCP connection 
carrying it, so the TCP session 
can simply be reestablished 

with no more harm than 
a connection delay. 

In a IAN environment, 
where connectionless trans¬ 
ports are acceptable and 
often perform better than 
TCP, CIFS should be resistant 
to temporary network dis¬ 
turbances. CIFS also supports 
features that NFS lacks, such 
as network printing, stream¬ 
ing devices, and built-in file 

locking. 
Internet Irype aside, the big 

money for software vendors 
is in the intranet (i.e., IAN) 
market. Since PCs are the 
majority IAN client, and 
many already use Microsoft *s 
SMB protocols, CIFS should 
do well in that area. In the 
Internet environment, Web¬ 
NFS should be more robust in 
the face of unreliable modem 
connections and dynamic IP- 
address assignments. For 

more on CIFS, see http:ll 
samba.anu. edu.au/cifs/ or 
http: I Iwww. microsoft. com/ 
intdev/cifsl. 
—Bob Friesenhahn 

The Real 64-bit OS 

I was disappointed to see no 
mention of Linux in “Unix 
Leads the 64-bit Charge” 
(November 1996). Linux for 
the Digital Equipment Alpha 
has been available for over a 
year, is rock solid, and is 64- 
bit through and through. It’s 
also worth noting that the 

developers in the Linux/ 
Sparc project are aiming for 
a 64-bit implementation on 
the UltraSparc. There’s a 
good possibility that it will 
be available before Sun pro¬ 
duces a true 64-bit Solaris. 
Christopher Horn 

chorn («) Warwick, net 

Twl* 10 Dtrtcl votir Own 
M»'li 'no'titi > . 
WH.PCT*M>»*h.p» • 

INSIDE SUN S 

correctly in a 64-bit address 
space, let alone fully exploit 
it. The largest volume of 64- 
bit software, by any measure 
(e.g., lines of code, fully en¬ 
abled applications, and sys¬ 
tems deployed), is written in 
RPG and COBOL and runs 

on the AS/400. 
Steven J. Man roe 

SJMUNRC )FXu)aol.com 

It seems unlikely for Unix to 
lead the 64-bit charge when 
AS/400 is already there. 
While OS/400 (the OS) is 
mentioned several times in 
“Unix Leads the 64-bit 

Charge,” AS/400 (the hard¬ 
ware system product) is not, 
and neither one is put into 
any context. If OLTP, data 
warehousing, and content 

management are interesting 
to BYTE’s readership, then a 
full description should be of 

real interest. 
While the Unixoids have 

been playing in the 64-bit 

space for a while, there are 
few real 64-bit applications 
to exploit it. C (and C++) 
implementations are not 

truly portable and require 
significant recoding to work 

At the Crossroads 

What Mark Schlack seems to 
miss in his excitement over 
Sun’s Java chip (“Comput¬ 
ing Crossroads,” November 
1996 Editorial) is that we’ve 
been here before. We’ve seen 
custom C chips, Ada chips, 
and even BASIC chips. In the¬ 
ory, a chip designed to run a 

particular language should 
outperform a general-pur¬ 

pose chip, such as the Pen¬ 
tium; in reality, however, 

this isn’t true. The strong 
optimizing compilers we 
now have for C++, with the 
few tweaks Intel has made in 
the instruction set, deliver 
performance that I bet will 
meet or exceed that of any 
custom Java chip. 

True, portability is a con- 
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JliViToiJ 
ccrn—for Sun and Apple— 

but not to the majority of 
users who already have Intel 
chips in their machines. 

Java may become a stan¬ 
dard for Web programming, 
but to achieve acceptable 
performance, it will have to 
be precompiled with multi¬ 
ple-instruction-set versions 
on the server. Your browser 
will request the instruction 

stream that corresponds to 
your local processor, and 

that’s what will run on your 
platform. In that world, a 
Java chip has no real advan¬ 
tage over the existing choice 
of RISC and Intel chips. 

Mike Kelly 

mikekelly(d>msn.com 

I agree that Sun must demon¬ 

strate—not just assert—that 
the Java chip delivers the 
needed performance. I think 
you miss the boat, though, 
when you say that portabil¬ 
ity is a concern to Sun and 
Apple but not to the majority 
of users. When business man¬ 
agers scream for applications 

that can leverage the Internet 
to deliver a service or prod¬ 
uct anywhere, on any kind of 
customer computer porta¬ 
bility is no longer a theoret¬ 

ical issue but a pressing con¬ 
cern. While prior 
technologies may have 
attempted similar things, 
they didn 7 exist in the con¬ 
text of today's need for per¬ 
vasive computing in a het¬ 
erogeneous, networked 
world. Meanwhile, for more 
on Java as a software plat¬ 
form, see “ Today the Web, 
Tomorrow the World" on 

page 68. 
—Mark Schlack, 
editor in chief 

The Egg, 
VMS, or NT? 

I appreciated “VMS: Alive 
and Well” (Core, November 
1996), but author Ben Smith 

had his facts reversed when 
he stated that “VMS has 
incorporated many of NT’s 
data structures and design 
elements.” Dave Cutler was 
the chief architect of NT; 
before that, he was 
employed by Digital Equip- 
ment as one of the original 
architects of VMS. In fact, 

many of NT’s internal data 
structures resemble those of 
early versions of VMS. NT 

owes a lot of its success— 
present and future—to its 
VMS heritage, not vice versa. 

Glenn Carr 

gcarriaAgc.com 

Actually, it has worked both 
ways. NT can be said to be a 
descendant of VMS in some 

respects, but the point I 
wanted to make is that VMS 
has now had to adopt many 
of NT's structures in order to 
coexist with it and profit 
from its growth. NT has 

drained off some of VMS's 
potential, as did Unix. 
—Ben Smith 

Help Yourself 

The real need with respect to 
user help (“Self-Help Soft¬ 

ware to the Rescue,” Octo¬ 
ber 1996 Bits) isn’t for on¬ 
line databases of answers to 
frequently asked questions. 
Nor is it for software to 
automatically fix bugs. 
Many of us can fix problems 
with wrong file types, appli¬ 
cation clashes, and missing 
or replaced DLLs. All we 
need are decent error mes¬ 

sages. Message boxes that 
tell me an error has occurred 
and ask me to click OK are 
not OK. Message boxes that 
present an error code with 
nowhere to look up that 
code are just bits blowing in 

the wind. I wouldn’t mind 
giving disk space to applica¬ 

tion bloat if it was spent on 
decent error messages that 
allowed me to diagnose and 

fix the problems on my 

machine. 
Glenn I* Davies 

gdavies l QDent.agt.ab.ca 

CLV Clarified 

Thank you for the informa¬ 

tive “CDs for the Gigabyte 
Era” (October 1996). How¬ 
ever, you mention that for 
CIV to maintain a constant 
bit rate, the rpm has to be 
increased as the drive reads 
the inner tracks. Shouldn’t 
that be the opposite? Are 
the pits evenly spaced on 

the disc? 
Marc Y. Paulin 

markus@nbnet.nb.ca 

It helps to remember that 
CLV stands for constant lin¬ 

ear velocity. Because the 
inner tracks are shorter than 
the outer tracks (and because 
the pit spacing—which must 
fall within very tight para¬ 
meters—is constant), they 
contain less data. Rather; the 
laser sees less data during a 
revolution of the disc. There¬ 

fore, the drive has to spin the 
disc faster; exposing more 

pits to the laser, to maintain 
a constant bit rate on the 

inner tracks. 
—Tom R. Half hill, 
senior editor 

The Cost of NCs 

Your review of the Hl)S 
(a)workstation (“X Terminal 
+ Browser + Java = Web 
PC,” October 1996) shows 
that a network computer 

(NC) that’s acceptable to a 
user with enough RAM, a 
decent monitor, and so forth 
would cost about the same as 
a PC. Existing office applica¬ 
tions suites are network- 
aware and can be installed 
on a server, thereby reducing 
licensing and support costs. 

Changing to NCs with 
browser-based front ends 

and running server-based 
Java applications will make 

little difference in the cost 
per user. 

Then there’s the Internet. 

Like most dial-up users, I 
won’t have access to inex¬ 
pensive high-capacity band¬ 
width for ages. A sure way to 
make me lose interest in a 
site is to force me to wait 2 
or 3 minutes while a Java- 
based home page builds up. 
I’m even less interested in 

waiting 20 minutes for a 
VRML-based home page to 
complete. I want to see 
changes that bring about 
more choice and better 
applications, but the credi¬ 

bility of the new technology 
might be damaged by over- 
optimistic comments on cost 
savings and overuse of the 
technology in inappropriate 
situations. 
Howard Robinson 

clippertrading(f emsn.com 

NCs don 7 need hard disks, 
CD-RC )M drives, floppy 
drives, extra slots, or a host 
of other things. Clash R( )M 
and some RAM is enough for 
a minimal setup. So, NCs cart 

be less expensive. In addi¬ 
tion, running an office net¬ 
work isn 7 as easy as simply 
buying an office software 
suite. Users inevitably install 

their own software; eventu¬ 
ally a service technician has 
to go in and diagnose con¬ 

flicts individually. 
Many businesses also pro¬ 

hibit their employees from 
downloading software 
because of fear of viruses. 

Java is more secure than the 
old system, and it's also more 
secure than floppy disk 
sneakemet. Its garbage col¬ 

lection can also lead to fewer 
memory management bugs. 

In any case, it doesn 7 real¬ 
ly matter whether you down¬ 
load the software as Java 
applets, EXE files, or COBOL 
code. The time required is 
similar, but Java, unlike 
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extensive and put the 
product at the top of the 
growing heap of low-cost 
CAD programs.” 
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JTiiiTSx? 
Zipped EXE files, is opti¬ 
mized for the Web. 

Finally, competent Web 

designers don *t overload 
their pages with unnecessary 
glitz; they recognize the 
time-cost of viewing their 
information. Some don % of 
course, but then you don *t 
have to go to their pages. 
—Peter Wayner 

FIXES 
The correct e-mail address 
for Visage Development, 

which was mentioned in 
“Security Gets a New Face” 
(October 1996 Bits), is 

bvisick@cix 
.compulink.co.uk. 

Due to an editing error in 
“Photo Quality Arrives for 
Low-Cost Printers” (Octo¬ 
ber Bits), we neglected to 
mention that almost all of 
Canon’s new line of color 

ink-jet printers (including 
the BJC-240, BJC-4200, and 
BJC-4550) take optional 
photo-quality ink cartridges 
(which cost $37 to $42). 
Only Canon’s BJC-620 
model, which prints at 720 
dpi and doesn’t require the 
photo inks, does not take the 
optional cartridges. 

In our review “Real-Time 
RAD” (November 1996), we 
erroneously referred to 

Microtec’s VRTX real-time 
OS as Vertex. 

COMING UP IN FEBRUARY 

COVER STORY 

Corporate E-Mail on the Internet 
Should your company replace LAN-based e-mail with a 
WAN-based system? We analyze the pros and cons of 
both approaches, examine the reliability of Internet 

e-mail, and look at ways to case transition pains. 

STATE OF THE ART 

Client/Server Computer-Telephony 
Integration 

BYTE helps you make the right hardware and software 
choices for enterprise-wide CTI systems, integrate legacy 

applications and data, and build scalable systems and 
effective client-side CTI applications. 

SPECIAL REPORT 

Applications Servers 
We examine the benefits of applications servers; what 

you need to know to choose the right computer, the right 
network OS, and the right applications-scrver suites for 
your enterprise; and offer tips on integrating these tools 

with your existing file and print servers. 

REVIEWS 

The Next Wave in Java 
We analyze Marimba's Castanet and Bongo, which use a 
broadcasting paradigm to deliver Java applets quickly 

and efficiently. 

Hardware Lab Report 
NSTL tests high-resolution, 24-bit-color graphics cards. 

We rate high-end 2-D and low-end 3-D cards from 
Diamond Multimedia, Hercules, Matrox, Number Nine, 

STB, and others. 
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News & Views 

[•JIM 
Web Tools Will Converge 

Better tools are coming that address all the needs 

of an enterprise Web site application. 

Web Development Roster for a Typical Team 

Today's Web application 
development is done by 
people with a wide variety 
of job descriptions. 

Webmasters 
Manage content, 
check links 

Programmers 
Write applets, 
connect sites 
to databases 

Marketers 
Define direction, 
evaluate site traffic 

Content creators 
Create pages and 
graphics, translate 
file formats, create 
animations 

Source: Forrester Research (617-497-7090 or http://yvww.forrester.coni) interview with 

52 Webmasters of sites offering corporate information, consumer content, or Internet 

commerce, phis 10 Web development houses. 

elp is on the way for Web site 

development teams frustrat¬ 

ed by inferior tools that don’t 

work well together. But 

before that happens, expect a lot of con¬ 

solidation in the market. The funda¬ 

mental difference between old-style, 

client/server applications and today’s 

dynamic Web sites caught developers by 

surprise, and the first generation of 

tools didn’t adequately address Web¬ 

masters’ needs. New tools, and even new 

tool categories, are appearing at a rapid 

clip. But while many of these tools excel 

at a specific function, they still need to 

improve in their ability to integrate with 

each other. 

“Today, Webmasters are working from 

8 a.m. to 10 p.m. shuffling files around and 

tracking down content when they should 

be formulating long-term strategy,” says 

Josh Bernoff, an analyst at Forrester 

Research (Cambridge, MA) who covers the 

Web tools market. “The tools are improv¬ 

ing. But as sites get bigger and more com¬ 

plex, the need for these tools to work bet¬ 

ter with each other will increase.” 

A fundamental difference between old- 

style applications and dynamic Web 

applications is who creates them and the 

pace at which new applications are intro¬ 

duced. Before, applications were built by 

teams of programmers, and months or 

years could pass before the release of the 

next version. But a survey conducted by 

Forrester (see the chart above) shows that 

today’s Web development ream includes 

positions in a company ranging from pro¬ 

grammers to marketing personnel. “Web 

applications are fundamentally different 

from any other applications that are get¬ 

ting built today,” says Rowland Archer, 

chief operating officer at HAHT Software 

(Raleigh, NC), a maker of application 

development and deployment tools. “As 

the Web makes the move from an adver¬ 

tising medium to an application platform, 

this difference will matter even more.” 

Tools geared toward programmers or cre¬ 

ators of content just don’t address the big 

picture by themselves. 

This is why analyst Bernoff predicts 

vendors will increasingly adopt a strate¬ 

gy of integrated tool suites that address 

Web developers’ diverse needs. Today, 

Seek mystique 

Geekette Power 

Although the computer technology realm 

has more than its f air share of men, women 

may be geekier than you think. According to 

a survey of women who live in a 

household that has either bought a 

PC in the past two years or is plan¬ 

ning to buy one in the next 18 

months, 66 percent had significant 

input and 21 percent had some input in com¬ 

puter-related purchases at home. The sur¬ 

vey, performed by the research company 

IntcIliQucst, questioned 1500 randomly 

selected women (ages 18 to 55) in the U.S. 

• Almost half (48 percent) said joint 

household funds were used, while 24 per¬ 

cent said they personally paid for the PC. 

• Of those surveyed, 69 percent agreed 

somewhat or strongly with the state¬ 

ment that they feel good about them¬ 

selves when using complicated tech¬ 

nology. And 68 percent said they 

would hate to be without their PC. 

• Women don't feel like they are getting 

an equal shake from salespeople: 51 percent 

agreed that women receive less respectful 

treatment from sales persons than men do. 

26 BYTE JANUARY 1997 



HAHT Software's HAHTsite 2.0 typifies new Web tools 

that integrate a wide variety of functions. 

developers can pick from a variety of tools 
that address certain aspects of a Web 
site’s needs. For example, Astra, from 
Mercury Interactive (Sunnyvale, CA), 
addresses site analysis, usage tracking, and 
link management. Ringmaster, from Ikon- 
ic (San Francisco), coordinates content 
among Webmasters, editors, and authors. 

Rick Fleischman, senior product man¬ 
ager for tools at Netscape (Mountain 
View, CA), says these tools generally have 
one of three goals: creation of core page 
elements such as graphics and Java or 
multimedia applications; site assembly 
that integrates content and these vari¬ 
ous applications and provides function¬ 
ality like live database access or electronic 
commerce; and site/content management 

and deployment. 
Flach category has tools with capabili¬ 

ties that cross over into another catego¬ 
ry, however. For example, Microsoft’s 
FrontPage 97 offers WYSIWYG page lay¬ 
out tools, but the program also has site 
management and content creation tools 
(Image Composer that comes with the 
FrontPage Bonus Pack). The site-assem- 

Septembcr 17, 1996, and the National 

Public Telecomputing Network (NPTN) 

starts its autumn by filing Chapter 7 bank- 

ruptcy. So what? Another day, another 

company bites the big one. 

Yeah, but NPTN (http://www.ntnp.org) 

was the tallest tree in the Free-Net forest. 

NPTN was leading the way in creating com¬ 

munity-run systems that let people get free 

access to the Internet. 

Today anyone ean hook up to the Internet 

for as little as $ 15 a month; so who cares? 

Yeah, but in rural areas, Internet ser¬ 

vice providers can be hard to find. Free- 

Nets give people from Nova Scotia's Cape 

Breton Community Network (http://high- 

lander.cbnet .ns.ca) to Montana's Big Sky 

Telegraph (http://macsky.bigsky.dillon 

mt.us) a chance to keep up with the rest of 

us. Urban sites let people whose computer 

equipment consists of a discarded XT and a 

2400-bps modem hook onto the Net. The 

Free-Net march may continue, but with the 

flagship gone, the entire movement has been 

shaken. NPTN reminded us that the Inter¬ 

net is about people, rich and poor, city and 

country, communicating. 

-Steven J. Vaughan-Nichols 

bly category has the widest variation, 
ranging from WYSIWYG page-layout 
tools to enterprise application-deploy- 
ment tools. HAHT Software’s HAHTsite 

2.0 is an example of this latter category. 
It has a Windows-based integrated devel¬ 
opment environment that incorporates 
other vendors’ tools; its application serv¬ 
er runs on multiple operating systems and 

can integrate with existing third-party 
client/server platforms such as SAP. 

Forrester’s Bernoff predicts that tools 
will continue to improve this year and 
says you can also expect the currently 
fragmented market to consolidate into 

partnerships or around platforms. One 
such platform is Netscape One, an open 
network environment based on publicly 
defined standards that lets developers 

create tools that work with each other. 
Netscape and Silicon Graphics (SGI, 
Mountain View, CA), which already offer 
the Live Wire and Cosmo suites of tools, 
respectively, will also improve their offer¬ 
ings, either by developing new products 
or by acquiring products from other com¬ 
panies. Microsoft, which is developing 
Internet Studio, will play a major role in 
the suite trend, and so may Adobe and 
Macromedia. Adobe will probably focus 

on creating tools that integrate with 
Microsoft’s and Netscape’s environ¬ 

ments, and Macromedia will concentrate 
on video, interactive Virtual Reality 

Modeling Language (VRML), and ani¬ 
mation, Bernoff says. SGI’s current focus 
on its own hardware may turn away 
potential customers who want Mac or 
Windows solutions. 

In the meantime, developers can seek 

relief from tools that are improving. 
Builders of database-connected sites 

should check out products from HAHT, 
NeXT (Redwood Shores, CA), and others 
that avoid Common Gateway Interface 
(CGI). It’s also smart to budget for con¬ 
stant tool turnover to avoid getting 
locked into products as vendors’ fortunes 

ebb and flow. 
The good news about all these bewil¬ 

dering options is that competition among 
vendors is fierce. “Prices will come down, 
and performance and features will esca¬ 
late at a much faster pace than you’ve ever 
seen before,” says John McCrae, mar¬ 
keting manager for SGI’s Cosmo suite. 
“Customers will end up with better, less 
expensive products and better content.” 

-Dave Andrews 
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Netcards 
Coming 
to America 
A marvel of technology that enjoys wide¬ 
spread use in Europe, and to a lesser 
degree Canada, may finally gain accep¬ 
tance in the U.S. The PC/SC Workgroup, 
supported by the Smart Card Forum 
and made up of PC and smartcard com¬ 
panies, recently announced its intention 
to develop open standards allowing the 
integration of smartcards with PCs. The 
workgroup includes Schlumberger Elec¬ 
tronic Transactions, Microsoft, Hewlett- 
Packard, Siemens Nixdorf Information- 

ssystemc AC, and Bull CP8. 
While the use of smartcards with PCs is 

nothing new, an open standard for inter¬ 
operability between smartcards and PCs 

is. “The idea is to offer the same type of 
interoperability between smartcards and 
PCs as already exists with printers,” said 
Jean McKenna, president of the Smart 
Card Forum and vice president of Payment 
Technologies at Visa International. 

At press time, the workgroup planned 
to release its standard in the fourth 
quarter of 1996, setting the stage for prod¬ 
uct announcements, including new 

smartcard readers from Schlumberger, 

the expected bundling of smartcard read¬ 
ers with HP PCs in early 1997, and sup¬ 
port for the standard under Windows. 

In the U.S., isolated implementations 
of smartcards have already occurred. Visa 
Cash, an electronic-cash card, proved 
successful at the Atlanta Summer 
Olympics. However, the U.S. may lack the 

marketplace infrastructure and consumer 
buy-in to make stored-value cards, used 
at point of sale, the dominant smartcard 
application in this century. “It will be at 
least the year 2001 before there is suffi¬ 
cient momentum and infrastructure to 

allow for the widespread implementation 
of stored-value smartcards in the U.S.,” 
according to David Weisman, analyst for 

Forrester Group (Cambridge, MA). 

This is where Microsoft comes in. Its 
32-bit Windows APIs include a generic 
interface for smartcard reader technol¬ 

ogy (see the figure) that adheres to up¬ 
coming PC/SC standards, as well as to the 

ISO 7816 specification. 
Smartcards will initially gain momen¬ 

tum from corporations looking to pro¬ 
vide secure access for employees to cor¬ 

porate networks from the office or the 
home. The use of these cards on the Inter¬ 

net (hence the term Netcard) also forces 
a paradigm change. “With the introduc¬ 
tion of universal standards for smartcards 

and readers, you no longer authenticate 
your terminal. You authenticate the indi¬ 
vidual,” said Michel Roux, general man¬ 

ager, Multimedia Business Division of 
France-based Gemplus, a developer of 

smartcards and readers. 
Once the technology exists in the 

home, or on the notebook, people will be 
enticed to take advantage of it for per¬ 
sonal use. -Daniel Coyle 

Internet Security Framework 

Developers 
can write 
applications 
without 
knowing 
details 
about the 
smartcard 
implementa¬ 
tion. 

This allocates 
resources to 
support 
multiple 
applications 
and 
smartcards. 

Software developers write to high-level 
interfaces such as Microsoft's smartcard 
API or CryptoAPI. 

Applications 

Smartcard 
API 

Smartcard 
service 
provider 

(SSP) DLL 

* » 
Microsoft’s security APIs 

Other APIs CryptoAPI 

Other DLLs 
Crypto 

service provider 
(CSPI DLL 

Microsoft's security 
APIs include the 
CryptoAPI, which 
exposes smartcard- 
based cryptographic 
services. 

Microsoft's API for smartcards insulates software developers 

from having to become cryptography experts. 

future watch 

Coming This Year: Virtual Receptionists ? Tired of waiting on hold to sched¬ 

ule appointments? Relief is on the 

way in the form of a new Internet 

calendaring and scheduling stan¬ 

dard. This standard, currently still a work in 

progress, will let you, where access is per¬ 

mitted, browse other people's calendars, 

schedule meetings, and view the open time 

slots that a person or an organization has. 

Vendors such as Lotus, Campbell Services, 

and On Technology offer products that let 

you cheek schedules using a browser; for 

example, Lotus's Organizer 9 / Web Calendar 

server application lets you access Organizer 

schedules over the Internet. But Lotus's pro¬ 

gram and alternatives don't universally work 

with calendar programs from other vendors. 

"The number of people using PC calendaring 

is about one-third the number who use PC- 

based e-mail," says Anik Ganguly, a longtime 

advocate of calendar interoperability. "Why? 

Because calendars lack compatibility, unlike 

e-mail, which has numerous gateways and a 

common backbone." 
That’s where standards such as the Versit 

consortium's vCalcndar, the Internet 

Calendar Access Protocol (ICAP) originally 

proposed by Lotus, and others come in. Once 

the Internet Engineering Task Force blesses 

a working standard for calendar interoper¬ 

ability, possibly by this summer, you'll start 

seeing products that talk to each other. 
-Dave Andrews 
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Experts agree. Optima+ + comes out on top. 

Now you can deliver extraordinary 

solutions — at an extraordinary speed. 

Optima* *'" revolutionizes develop¬ 

ment by allowing you to quickly build 

client/server and Internet applications 

using visual component assembly, 

drag-and-drop programming and the 

full power of C++. 

For client/server development, 

the new Data Window7" control gives 

you point-and-dick database access, 

powerful extended attributes, and 

presentation capabilities made famous 

in PowerBuilder*. For Internet devel¬ 

opment, Optima** delivers visual 

component assembly and seamless 

remote debugging so you can create 

high-performance applications and 

custom application servers. 

Choose the edition that’s right 

for you. Optima** Developer delivers 

approachable C++ for client/server 

development. Optima** Professional 

adds powerful features for the corpo¬ 

rate developer including Data Window 

technology and Internet development. 

Optima** Enterprise takes scalability 

and performance to the next level 

with native database drivers and 

ObjcctCycle7** for team project 

management. 

So don’t just read about this 

revolutionary RAD tool. Download 

your Test Drive edition today and 

let Optima** take your development 

to new heights! 

i Powersoft 
Circle 223 on Inquiry Card. 

Get Optima++ Developer, Professional, or Enterprise today: 1-800-395-3525 or www.powersoft.com 
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Wireless PDAs 
Will Proliferate 
Mobile* phones nrt* on the verge of expe¬ 
riencing the same sort of growth and 
options that personal computers did 
years ago. Not only are there new prod¬ 

ucts on the horizon, but new parts of the 
radio spectrum are coming into play 
thanks to the deregulation in the U.S. of 
the airwaves and the subsequent auctions 
by the Federal Communications Com¬ 
mission. Digital wireless offers numerous 

advantages over today’s analog system, 
including relief from congestion in urban 

areas, support for voice and data, and bet¬ 
ter security through encryption. 

One of the most innovative of the 
new breed is the Nokia 9000 communi¬ 

cator, which offers far more than just 
wireless voice communications. The 
Nokia, which uses the Global System 
for Mobile Communications (GSM), 

looks like a conventional phone but can 
open up to reveal an inside that looks 
more like a small palmtop computer. In 
this mode, the Nokia can be used to 
send and receive e-mail messages that you 
can type on the small keypad. You can also 
send and receive messages to and from a 
fax machine. In fact, the Nokia 9000 not 
only looks like a palmtop computer when 
fully opened but also includes some func¬ 

tions that are more typical of a hand-held 
organizer. A calendar, a notepad, an 

address book, and a calculator are built in. 
Beyond this, the Nokia 9000’s capa¬ 

bilities include Internet access, although 
the gray-scale 640- by 200-pixel LCD 
doesn’t deliver the type of spiffy Web 
graphics you may be used to. Still, the 
ability to log on from a device that weighs 
less than a pound is pretty slick. 

The Nokia 9000 Communicator is an 

impressive product (in fact, it won BYTE’s 
Best of CEbit award last year). However, 

even if you’re prepared to spend rough¬ 
ly $2000 to buy one, you’ll have to wait. 
The phone is available in Europe but 

Even the relatively simple Hypertext Markup 

Language (HTML) can be used to do bad 

things. Richard Smith, president of Phar Lap 

Software, a vendor of programming 

tools, discovered a way to disrupt 

Netscape Navigator using plain old 

HTML 

First, create an HTML file named 

BOOM.HTM whose contents include: 

<body> 

<img src="file:///com! 

<img src=*file:///com2 

<img sre-"file:///com3 

<img src="file:///com4 

<img src="file:///aux 

</body> 

won’t be rolled out in the U.S. until some¬ 
time later this year, partly because its 
communications network is not fully in 

place. 
In fact, the larger issue for buyers may 

be whether GSM and the rest of the alpha¬ 
bet soup of personal communications ser¬ 
vice (PCS), including CDMA (Code Divi¬ 
sion Multiple Access), TDM A (Time 
Division Multiple Access), PACS (Personal 

Access Communications Systems), and 
DCTU (Dominant Certified Telecommu¬ 
nications Utility), represent a fractured 
market that make them an unwise buy. 
According to BukasaTshilombo, research 
manager, world wireless markets, for 
Northern Business Information (New 
York City), buyers shouldn’t worry. 

According to Tshilombo, by the year 
2000, GSM will enjoy broad coverage in 
the U.S., as it does in Europe today. How¬ 
ever, don’t expect a device that supports 
the U.S. version of GSM to automatically 
work in Europe. U.S. GSM phones will 
operate at a different frequency than GSM 
devices in Europe. 

Tshilombo predicts that users in 
North America will soon have numerous 

wireless options. “Over time, all of these 
various options should offer reasonable 

price and coverage,” he says. 
That’s certainly good news for those 

attracted by the charms of the Nokia 
and similar PCS-based phone/communi¬ 
cators. Clearly, talk alone isn’t going to 

be enough in the untethered world. 
- Jon Pepper 

Compose an e-mail message that contains 

BOOM.HTM as an attachment and send it to 

someone. When the recipient reads the c- 

mail message with the Netscape Mail 

program, Navigator locks up when 

the mail program attempts to display 

BOOM.HTM. 

The lockup occurs because 

Navigator is trying to read a GIF file from 

serial ports COM1 through COM4. Because 

no data is coming through those ports, 

Navigator hangs. And when the target device 

name is AUX, the computer might lock up 

completely. 

Netscape says it fixed the bug with a 

recent upgrade of Navigator 3.0. 

Send yours to edejesusabix.com! 

U.S. Digital Standards by Number of Subscribers (Cellular and PCS) 
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A wealth of wireless eommunieations options will be available 

in the U.S., according to NBI's forecast. 

Bug op the Month 

HTML Stymies Netscape Navigator 
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COMPUTING WITHOUT LIMITS™ 

To Call It A “Lightweight” Would Be A Big Mistake. 

Kingston’s Data express DE90. 

The Low-Cost Alternative For Reliable Removable Storage. 

«What makes a storage subsystem tough? Is it the materials 

used? Superior design? 100% testing? Sure, it’s all of that, 

and especially the company that stands behind it. Kingston* 

engineers took their same rugged, removable drive 

enclosures and gave them a metal-shielded x *><**%*? 

plastic housing. The result? The toughest } 

lit i le subsystem ever to lx* called a “lightweight” 

The Data Express" DE90 still provides the superior cooling and 

reliability you’ve come to expect from Kingston. Its cam-assisted, 

carrier-eject feature allows for the smooth removal and insertion of 

the carrier tens of thousands of times. Plus, it still mixes and matches 

beautifully with Kingston’s other rugged Data Silo" external 

expansion chassis. And, since it’s Kingston made, it’s backet! with 

the industry’s best service and support; including 

a generous 7-year warranty. 

J±***h*» l l Ask about the DE90 by calling a 

Kingston storage representative toll-free at 

(888) 4 35-5439. Because in the_• 

world of data storage, tough is a 

Kingston thing. TEC HjN O L O G Y 

I'or more information call the Kingston at (HHH) 435-5439 R4i)0l or look for us on the nct:http:llwwsv.kingston.comlb.htm 
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_inra 
Welcome to 
the Real Data 
Superhighway 

Survey 

Coordination, Cleansing Most Demanding 
Data Warehouse Tasks 

Data warehouse projects can be a bit like cleaning a messy room. It’s easy to justify 

the project, but doing the actual cleaning is the hard work. So say respondents to 

BYTE’s survey on data warehouse projects, which is designed to gauge the level of dif¬ 

ficulty for a variety of tasks. Response to the survey wasn't as high as previous ones. But 

15 respondents who’ve completed at least one data warehouse project and five others 

currently in the pilot phase rated the tasks in terms of difficulty and took the time to write 

in comments about their experiences. 

Their comments suggest that while defining goals and justifying a project are relative¬ 

ly easy (see the charts), data cleansing and coordination amongst various departments 

are the two most difficult tasks in a project. Respondents wrote that this collision of expec¬ 

tations (goals) and reality (availability of data) can come back to hurt you if you don't plan 

properly and determine what users need and what you can deliver to them. 

“Data [that users] think is available frequently isn’t or is in such poor condition it can't 

How Difficult Is... 
Data cleansing? Coordination amongst departments? Defining goals? 

Delivering 
end-user access? 

Finding 
in-house expertise? 

Arriving at common 
data definitions? 

FI Very hard [] Hard No opinion Easy Very easy 

Source: BYTL surwy on t/te Web; http://wm.bytc.com 

Data cleansing and departmental coordination arc the 

toughest data warehouse tasks, according to a BYTE survey. 

bo oasily used,” says ono rospondont. Several said that warehouse planners should get 

a strong definition upfront of what data should be in the warehouse and what's available 

to ensuro usablo rosults. Knowing in advance what data is accessible is quite useful, as 

60 percent of respondents rated integration with legacy data either “hard” or "very hard.” 

Along with technical expertise, knowing how to play the political game can help, too, 

says one respondent. Since coordination amongst various departments is hard, you'll 

want to ensuro that the project sponsor wields a big enough stick to knock down barri¬ 

ers to success. - Dave Andrews 

North America stands poised to finally 
enter the age of the true electronic “infor¬ 
mation superhighway.” In December 1996, 
the 36-kilometer first phase of the Express 
Toll Road (ETR) I iighway 407 was expect¬ 
ed to open. Heralded as the world’s first 
fully automated open-road tollway, the 
system allows commercial traffic to pass 
through tolls without slowing down or 
stopping. When phase 2 is completed in 
1999, ETR407 will extend 69 km, spanning 
the top of metropolitan Toronto and fea¬ 
turing 125 electronic toll points installed 
at on- and off-ramps. 

Each electronic toll point or roadside 
toll collection (RTC) point operates 
with in-vehicle transponders, roadside 
antennae and cameras, and data man¬ 
agement systems that record vehicle iden¬ 
tity, monitor tollway use, and manage 

revenue collection. Vehicles without 
transponders can also use the tollway 
because digital cameras record rear 
license plate numbers as the vehicles enter 
and exit the road. 

When a vehicle enters the toll way, its 
transponder networks via IJI IF with the 
RTC Each RTC utilizes the Slotted Alo¬ 
ha Time Division Multiple Access 
(TDMA) protocol. (The protocol was 
originally developed by the University of 
Hawaii for military applications.) Hugh¬ 

es Aircraft has adapted the protocol for 
use with its Vehicle-Roadside Commu¬ 
nications systems. A technique called 
iwxlc ofarrival, which enables the mili¬ 
tary to pinpoint enemy targets, can also, 
in a fraction of a second, identify specif¬ 
ic transponders at any place and time, 
allowing for toll collection without slow¬ 
ing down at the RTC. Transponders, 
developed by Mark IV Industries, are 
mounted on the vehicle windshield 
directly behind the rearview mirror. Each 
has a communications frame of 10 mil¬ 
liseconds and creates a 915-MHz link 

using active communications and the 
Slotted Aloha TDMA protocol. 

Slotted Aloha provides for concurrent 
communications at more than 500 Kbps 
with up to 272 vehicles at a time, regard¬ 
less of the speed at which they’re travel¬ 
ing. This accuracy allows the RTC to iden¬ 

tify individual transponders within a frac¬ 
tion of a meter, so even motorcycles rid¬ 
ing side by side, inches apart, can be sep¬ 
arately identified. 

“Equipped with Slotted Aloha, trans¬ 
ponders provide 99.99 percent accuracy 

even in the high-speed, close spacing, and 

multilane conditions found on toll ways 
such as the 407,” says Martin Gray of 
Hughes Aircraft and project manager for 
the ETR407. In addition to 125 RTCs, ETR 
407 also includes two toll transaction 
processors that use asynchronous trans¬ 
fer mode (ATM) technology. These are 
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“They thought my new Multipath" 
Back-UPS® Office " was just a big surge 
suppressor - then the lights went out.” 

i safe place to plug everything: Multipath Back-UPS Office for workstations, PC’s and peripherals 

hieing the darkness is hard, hut inevitable: You have ;< 
heller chance of winning the lottery than of escaping 
power problems: They’re the 
single largest cause of computer 
data loss and hardware damage. 

[ I il*S Office provides reliable 
lor your entire system, 

imaneous battery backup ensures 
iiiiiiiii i nipted operation of your ( I’ll, 
monitor and an external storage device. 
I nil nun urge suppression and site-wiring 
i uilt pmiu non spreads a true Multipath'” 

ill it «m under any remaining integrated 
p. uplii tab, like modems, printers, faxes 
uni pi.a stems. Hack Til’S Office also 
pmtidi s * onveiiicnt Block Safe'” outlet 
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I inv block transformers. 

Multipath' Means Total Power Protection 
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Utthpie Multipath protection keeps 

your PC and data safe 

Mugging a phone line into your com- 
pnii i doubles your vulnerability to power 

Multiple peripherals and data lines to and from your system are 
vital, but dangerous. Without them, you can't do your job. I lowever, il 

a power sag makes your modem drop the 
line while you’re downloading from the 
Internet, or locks your keyboard before 
you’ve saved work, you lose time, money 
and spend another late night at the office 
to meet your deadline. 

Back-UPS Office protects your 

entire system 

Until now, protection for your entire 
system required several devices. Hut multi- 
device protection can leave you vulnerable 
to line noise and unwanted data glitches cre¬ 
ated by live voltage differential Ivtweeu out¬ 
lets. Those glitc'lres are prevented with ilk* 
Hack TIPS Office common voltage reference. 

Hack-lJIM Office 
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located in a central administration cen¬ 
ter with a revenue management system. 

Information collected by RTCs passes 
through fiber-optic cable to the transac¬ 
tion processors via an A I M network. 

Computer and imaging technology 
developed by I lughes matches the toll- 
road entry for each vehicle with the cor¬ 
responding toll-road exit. This data is 
then relayed to the revenue management 
system, which handles all customer 
billing and collection functions. 

ETR 407 is the result of a public/private 
partnership. Members include the 
Ontario Ministry of Transportation, 

Hughes Aircraft of Canada, Bell Canada, 
Bell Sygma Telecom Solutions, Mark IV 

Industries, and Canadian Highways 
International Corporation. 

While ETR 407 is the world’s first ful¬ 

ly automated toll road, electronic toll col¬ 
lection is not unique to Ontario. In 
19K7, several toll agencies in the North¬ 

east Corridor spanning New York, New 

Jersey, and Pennsylvania began investi¬ 

gating the potential of electronic toll col¬ 
lection. In 1991, seven roll facilities with¬ 

in the Northeast Corridor joined to form 
the E-Zpass Interagency Group (IAC;). 
Accounting for almost 40 percent of all 

U.S. toll transactions and 67 percent of all 
U.S. toll revenues, the I AC > wants to devel¬ 

op a cohesive, regionally compatible elec¬ 
tronic system to streamline toll collection 
and to offer customers a transparent 
method. 

Upon evaluation of several technolo¬ 
gies, IAC i is now implementing transpon¬ 

der technology from Mark IV Industries. 
Over the next five years, IAC members 
plan to install E-ZPass technology at 

approximately 200 sites, covering ap¬ 
proximately 1500 miles of tollway, four 
tunnels, and 12 major bridges. The suc¬ 
cess of I AC’s efforts represents the most 

significant move toward standardization 
of electronic toll collection in North 
America. Discussions between IAC and 
the Province of Ontario have taken place; 
however, at press time, Ontario hadn’t 
committed to join the agency. 

While it is the strength of the technol¬ 

ogy players that has driven regions such 
as the Northeast Corridor and Ontario 

to choose similar systems, much work has 
to be done to provide drivers with a con¬ 
tinent-wide standard for toll collection. 
But t he first steps have been taken toward 
a more efficient way of collecting revenue 
from busy travelers. -Daniel Coyle 

Book R 

Net Metaphors 
Are the metaphors we use to describe 

the Internet a danger to its develop¬ 

ment? Mark Stefik, a scientist at the Xerox 

Palo Alto Research Center (PARC), 

believes they are, and he makes a convinc¬ 

ing case in Internet Dreams. Stefik has 
compiled a powerful 

collection of essays, 

from Vannevar Bush's 

seminal "As We May 

Think” from 1947 to 

more current works. 

Clever juxtapositioning 
of the essays wrapped 

in the author's insight¬ 

ful commentary paints a telling picture: The 

Internet is unique, yet the policies that 

shape its design and use are often influ¬ 

enced by the metaphors that wo ascribe to 

it. Tho rules that govern, say, telephone 

communications probably won't translate 
well to the Net. 

Why is this a big deal? Although meta¬ 

phors are usoful for explaining the Internet 

to novices, they mask subtle but important 

differences. Lawmakers, notoriously une¬ 

ducated about the on-lino world, might 

impose ill-fitting regulations. Companies 

might try to adapt existing but inappropri¬ 

ate commerce models to it. Most important, 

as these metaphors become more and 

more entrenched in the public subcon¬ 

scious, we lose sight of the vision that Stefik 

and his chosen essayists outline for the Not. 

Stofik organizes the book into four parts, 

each representing a different metaphor. 

These include the digital library, electronic 

mail, electronic marketplace, and the digi¬ 

tal world. The essays show the evolution of 

the metaphor, as well as prosent a vision of 

the Net's potential. For example, philoso¬ 

pher Scott D.N. Cook tackles what ho calls 

the Gutenberg Myth, explaining that the 

invention of the printing press was only one 

of the events that, over centuries, brought 

about mass literacy. Laura Fillmore tells 

what it's like to be an on-line publisher. 

Stefik introduces each essay, then puts 

it into perspective with an ending com¬ 

mentary. Internet Dreams is not just a philo¬ 

sophical argument, therefore, but a valu¬ 

able history (and prehistory) of the Net. In 

Intornet Dreams: Archetypes, Myths, 

and Metaphors, by Mark Stofik, MIT Press; 

$2750, hard cover 

fact, no other book that I’m aware of por¬ 

trays the philosophical development of the 

Internet with such depth and perspective. 

The book carefully explains whero each 

metaphor fails, but Stofik doesn't really offer 

any new metaphors, which I took to sug¬ 

gest that it's time for us to accept the Net 

for what it is. Once we discard that old bag¬ 
gage, we can move on. 

Most of the essays were written for an 

academic or professional audience, and 

the writing is sometimes dense and dry. 

Stefik assumes that his readers will be expo 

rienced Net users, yet the book repetitive 

ly explains some of its most basic aspects 

But don't let these nits stop you from read 

ing this book. Stefik brings clarity, focus 

and historical perspective to tho Internet 

-Michael Nadeau 

Life in the Outernet 
There’s a brave new world out there 

whore you can access thousands of 

magazines and newspapers, chat with 

friends, make new acquaintances, and 

receive mail free of charge (albeit only six 

days a week). Sound familiar? It’s the 

Outernet, tho world beyond our computer 

screen; in other words, reality. But conge¬ 

nial as reality sounds, hardcore on-line 

addicts will need a little help adjusting to it. 

They may even want to subscribe to 

America Off-Line, A. J. Jacobs's occasion¬ 

ally hilarious guide to life in the Outornet. 

/ _ Clearly, Jacobs has 

logged some painful 

hours in chat rooms; the 
best parts of his book 

concern the do’s and 

don'ts interfacing in 

, real life. His advice for 

introducing yourself at 
* A. I. IMOH 

sscsr 
off-line parties: “Do not 

describe yourself...a) 
you don’t have to and b) if you do, you can't 
lie about what you look like.” 

In the course of poking fun at tho on-line 

world, Jacobs does the same to its off-line 

counterpart. He's clearly no technophobe; 

he's just having a little fun. If you’ve spent 

much time on commercial on-line services, 

you’re sure to get a guffaw or two from 

America Off-Line. -Jenny Donolan 

America Off-Line: The Complete 

Outernet Starter Kit, by A. J. Jacobs, Cador 

Books, ISBN 0 8362 2433-7, $8.95 
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MINITAB 
00 

NEW! Release 11 runs 
on Windows 3.1, 

Windows 95, and 
Windows NT - 

one product, 
one price! 

Statistical Software. 
Master your data with ease. 

T 

For over 20 years in over 80 countries, users have experienced the power and simplicity of MINITAB 

Statistical Software. Used in businesses from start-ups to Fortune 500 companies, MINITAB is: 

• Powerful and comprehensive- an “all in one” statistical 

software package from basic to complex statistical (unctions 

• Posy to use - with dialog boxes and prompts every step of the way 

• liasy for data entry or importing-enter data into MINITAB 

worksheets or import data from Excel00,1 jotusP and other programs 

• Ready to use right out of the box-with MINITAB Statistical 

Software, there is no lengthy learning process and a simple and 

quick tutorial gets you working right away 

• Available on multiple platforms MINITAB Stat istical 

Software runs on Windows00 ’95, Windows00 3.1, 

Windows NTrM, Macintosh and Power Macintosh 

• Pally supported - on-line HELP is easy and quick plus skilled 

technical specialists are just a phone call away 

• A ffordable - priced under US $ I ,(XX> 

• Guaranteed- when you purchase directly from MINITAB, 

you receive our unconditional 30-day, money-back guarantee 

Moving data 

between MINITAB 

and other packages, 

including Excel and 

Lotus is a breeze 

With MINITAB's 

wide range of 

analytical tools, 

you have complete 

flexibility in 

analyzing your data. 

•mI strength 

Mot Bar Pressure 

Your data comes 

alive quickly 

and attractively 

with MINITAB's 

presentation 

graphics. 

Dwell Time 

MINITAB has pull-down menus for 

all of its statistical capabilities. 

Just click and work with your data! 

MINITAB 
STATISTICAL 
SOFTWARE 

MINITAB Statistical 

Software runs 

on Windows '95, 

Windows 3.1, 

Windows NT, 

Macintosh and 

Power Macintosh. 

To learn more about MINITAB, 
visit us on our Web site: 

http://www.minitab.com 

MINITAB INC ^ 
Making Data Analysis Easier ..— 

Miitiiith hit , 1081 I'.nh'ipnsi* Drive, Stale College, IW USA. 

In Itanipc. cull ♦ 44 (0)1201 7)0. (Hinkle liwufr, fax HI4-21H 1181 

All pmtluci iMuncx mv liwkiiMifc* »l Oicii tvxpccllvc hhihwmm'i 

* i Mmih.iI' Ini . I'Wi MINI I All a InHtemuik nl Munlub Inc 

To order MINITAB 
Statistical Software, tall: 

800-448-3555 814-238-3280 

Circle 145 on Inquiry Card. 



Goodbye NT 
for MIPS 
The original RISC platform for hosting 
Windows NT, the MIPS architecture, is 
getting phased out as a host for Micro¬ 
soft’s enterprise operating system. 
Microsoft has announced it will cease 
future NT development efforts for the 

MIPS platform due to decreasing demand. 

On NT, the MIPS architecture got caught 
between Digital’s Alpha processor at the 
high end and the Pentium on the low end; 
when software developers had only 
enough resources to support two hard¬ 
ware platforms for NT, the MIPS platform 
often got squeezed out. 

NEC, the manufacturer that sold the 
most MIPS/NT workstations, says it will 
no longer build NT machines based on 
the MIPS platform. However, NEC will 

continue to make MIPS-architecture chips 
for Nintendo 64 systems, Silicon Graph¬ 
ics workstations, and the new Windows 
CE platform. 

Although Microsoft says it will con¬ 

tinue to support NT4.0 on MIPS, the com¬ 
pany advises customers to evaluate oth¬ 
er hardware platforms for future versions 

of NT. Those hardware choices are Pow¬ 
erPC, Alpha, and x86. 

But Cheaper 
Alpha NT PCs 
Are Coming 
While MIPS gets de-emphasized as a plat¬ 
form for NT, Digital Equipment and VLSI 
Technology are working to bring less- 

expensive computers based on the Alpha 
microprocessor to market. This year, the 
two companies expect to release the 
first products that include VLSI-designed 
core logic chips that will work with Dig¬ 
ital’s Alpha chips. 

Chips developed by VLSI will handle 
functions such as connecting micro¬ 
processors to memory and the PCI data 
bus, as well as handling peripheral func¬ 
tions pertaining to audio, graphics, input 
devices, and I/O ports. Digital officials say 
the goal is to introduce a desktop Alpha 
PC that will cost about $3000 or less, mak¬ 
ing that platform more attractive to cor¬ 
porate buyers. 

Dataprc Report 

Security Wake-Up Call 

11 s time for organizations to stop saying they are concerned with securing their informa- 

I tion and get down to the business of doing it. In theory, upper management supports the 

protection of information assets; in practice, the implementation of security strategies is 

minimal or nonexistent within many organizations today. That’s the conclusion Datapro 

analysts draw from Datapro’s 1996 International Survey of Information Security Issues. 

Companies that have implemented successful, cost-effective computer security strate¬ 

gies typically have formed a policy, conducted a risk assessment, and put in place risk- 

management methods. An organization should identify its unique risks to ensure those 

areas are covered by the security policy, then execute suitable countermeasures based 

on priorities and levels established in the policy stage. Training and awareness play an 

invaluable role in making a security implementation successful: globally, current employ¬ 
ees were responsible for 57 percent of all security incidents. 

Unfortunately, economic influences such as the drive to cut costs have taken their toll. 

Funding for security has disappeared from many corporate budgets. While the number of 

companies with a dedicated security department and a security policy has decreased, the 

number of companies with no plans for a policy has risen. Only 54 percent of survey respon¬ 

dents in 1996 had a security policy, down from 82 percent in Datapro’s 1992 survey. For 

those companies trying to salvage some form of protection when the security department 

is dismantled, the responsibility is primarily reallocated to the MIS manager. MIS is not the 

ideal location-as long as security remains part of the IT function, it may never become a 
priority. Organizations that have a dedicated person 

assigned to security are more likely to have a security 
policy in place. 

Companies today place high value on the ability of 

PCs, networks, mainframes, and databases to con¬ 

tribute to an organization’s success. Yet security is still 

regarded as a drain on the bottom line. Organizations 

need to stop thinking of security as something that 

impedes or restricts, like the locks and seat belts in a 

car. Instead, they should think of security as something 

that enhances the ride and ensures that you reach your 

destination, like antilock brakes. The drive for electronic 

commerce, the phenomenal growth of the Internet, 

and the increasing popularity of business applications 

that use public networks require organizations to devel¬ 

op sound information security. Security needs to be 

regarded as an enhancement that contributes to the 
bottom line, not a function that drains it. 

Rebecca J. Duncan and Jackie Hyde are information-secu¬ 

rity analysts at Datapro. For more on Datapro services, call 

(609) 764-0100 or see http://www.datapro.com. 

Top Microcomputer Security Breaches 
Computer viruses 

Hardware component malfunction 

Software malfunction 

System software problems 

Power loss (natural disasters) 

Password exposure 

Percentage of respondents 0 20 40 60 80 

Figures will add up to moro than 100 percent because respondents wore aWe to report more than one type of incident. 

Computer viruses are the most eommon 

microcomputer security breach. 

Companies with a Plan 

2% 
Results based on the 719 of 1337 

total respondents who say their 

company has a security plan. 

Firms with a plan often have 

dedicated seeurity staff. 
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VISUAL HASI( :i ADD ONS 

Comma • Async 

I ix Plus lor Win 
InxManSDK C390 

Comma • Notwork 

i Hsticid TCP/IP Visual Internet £265 
< h.Socket 1.25 Inlro £65 

Datnbnao 

ADE/VB X £350 
mithwaro VBX lor Btrieve £180 

VIVISAM MU for Win 16-bit £145 

Graphics • Charting 

< hart FX 3.0 (16-bit only) £210 
< hading TcxjIk lor Win VB £ 180 
Beal-lime Graphics Tools VB £300 
VBUraphix £270 

Graphics • Imago Filos 

Image SDK Plua/VBX 2.0 £250 
nageKnlfe/VBX Std 2.0 £2(>o 

ImageMan/VBX 5.0 £230 

Multi-Function 

Borland Visual Solutions Pack £59 
I )eslgner Widgets 2.0 £99 
Muscle (Will) £125 
VBIitel.O £130 
VB tools 4.0 £115 
Visual Developer s Suito (16 bit) £216 
WiiiWitlgola/VBX £160 

Sundry Compononta 

(; AUConlrol £365 
(I Barcode Dev Kit (lirn runtime) £ 104 
VI3/Magic Controls £ 120 
Visual CAD Dov Kll £520 

C k C++ TOK DOS 

Comma 

I ssenllal Comm 5 0 £235 
' ' II | i I I >1 >1 . I' if I H 

: itlvorComm "C“ Asynch 4 .06 £210 

Database 

c tree Plus 6.6A £565 
SollFocus Btroo/ISAM £75 

Graphics & GUI 

ID-Ware Prol £90 
I digraph 4 0 (Tad Gruber) £ 195 
(iX Graphics 3 0 £155 
Mi MaWINDOW DOS 5 0 £215 
Zinc Engine & DOS Key 4.1 £634 

Maths & Sciontific 

( /Math Totfchest A Gralix £45 
Hugo Virtual Array & NAT 3.0 £215 
ioonce, lug A Graphics Tools £115 

Scroon 

ClWindows I exile host £45 
< freenleal Datawindows 3 0 £225 
TCXL Ul lor DOS/WIn 6.2 £135 

Genoral & Systems Librarioa 

GX Sounds £165 
£216 

II SB Ram Res Dev Sys 2,03 £ 100 

Tools 

C-DOC Pro 6.0 £240 
C Vtoion lor C/C++4.0 £14f> 
CodoCheck (Professional) £475 
PC-Lint lor C/C++7.0 £135 

Sundry Controls 

3D Graphics Tools 4 0 
I 1)1 VBX 1.0 
Gantl/VBX 
MediaKmfo/VBX 
VBX Artist 
Visual Instrument Panel Cntrls 
VideoSoll VSViow/VBX 

Toxt Editor Controls 

TX Text-Control Standard 

Tools 

SpyWorks-VB 2.1 
I MS Tools 1.1 
VBAssist 3.5 
VB/DII 2.05 

£130 
£705 
£195 
£290 
£240 
£150 
£105 

£205 

£100 
£99 

£140 
£165 

MS Fortran PoworStation Std 4 £405 

MS Visual Basic Std 4.0 £78 

MS Visual Basic Prof 4.0 £365 

Microsoft Visual C++ 4.x Sub £399 

Borland C++ 5.0 £245 

Delphi Desktop 2 £245 

Dolphl Developer 2 £390 

Paradox for Win95 7.0 £92 

Turbo C++ for Win 4.5 £68 

Visual dBASE 5.5 £260 

WITH FULL TECHNICAL SUPPORT 

BASIC LANGUAGE 

PoworBASIC Pre (WinADOS) £210 
PoworBASIC DU Compiler £100 

i i Pre (Win32) 2640 

VLRSIONS/VB 1.1 £135 

( k C++ 1OK WINDOWS 

Comma Sundry Components 

Async Pro lor Win 2 1 £135 C++ Booch Components i 
COMM-DRV/t IB 16.0 £140 1 leapAgent 16 A 32-bit Combo £655 
1 ax Ci i SDK lor Win 16/95 £770 1 AUPml 0 0 £1236 
Greenleol Comml it) 5 2 £235 1 <x)ts.l i + + 7.0 £340 
OnNot SDK 4.0 £370 WinWIdgets«+ 10 

Compression Tools 

Crusher! Win 16-bil w/Source £235 CC-RIDER for Win 16 £250 
Greenleal ArchiveLib 2 1 11 KPWinr ♦ £625 
PKWaro Data Comp 1 it) for Win 1 1/5 Nowi fiolo Intro £295 
ICOMP/Multl Platform 2.12 £105 Visual Parse+ + £289 

Databaso 

CodeBase 6.1 £295 
CXBaso Pro £500 
DBTools.lu + for ODBC £ 1250 
DISAM96 for DOS/WIn £715 
List A I abuls lor Win (Pro) £410 
POET Personal SDK 4.0 £649 
ProtoGen+ Client/Servor Win £1470 
Raima DBM I ngino+l ADS 4.0 £740 
Volocis + EADS (Offor) £250 
Visual SOI £990 

Graphics - Charting 

Charting fools ler Win 2 0 £180 
Essential Chart for Win £275 
GraphiC/WIn 7.0 £360 
Graphics Server 4 0 £245 
Real-Time Graphics Teels £360 

Graphics - Imagos 

Ad1 tailoe (kn iga Analytia) 2! 
Image SDK Plus for NT £505 
linugnKniln Pro 2.0 0 
ImrigeMnn Dl 1 32 A 16-bit 5 0 £620 
LEADTOOLS Win32 Pro 6.0 £715 

Graphics & GUI 

3d Graphics Tools 5 (32-bit C) £230 
ProtoGoin Pro lor Wln32/16 £415 
WinGKS £575 
WinMakui IYoO.0 £725 
/App £575 
Zinc Ertgino A Win 16/32 Key £634 

Maths & Stats 

IMSl C Numerical 1 it)iaiios £495 
IMSl. Math M<hlulu for C++ £495 
Math.h++ 5 1 3 £495 
Money h++ £1075 

DELPHI 

■ Delphi 
jl Delphi Desktop 2 £245 I 
\ Delphi Developer 2 £390 

Delphi Cllont/Sorver Suite 2 £1260 
1 1 earn to Program wilh Delphi £33 

! ABC tor Dolphi 1 0b £99 
Apiary Dev Suite lor NetWare £195 

; Asynch Pro 2 0 lor Delphi £131) 
Borland RAD Pack lor Delphi £125 
Charting Tools lor Win Delphi £180 ‘1 

t Component Crualo £155 
i Conversion Assistant Database i £98 
j DialogPROS £210 

1 1 schalon Power Controls 2 0 £136 
! 1 lolping Hand lor Dolphi £150 

Hypori l RP/Dolphi £120 I 
Irnagol it) 16 bit £109 

j lnloPower2.0 £179 
InnoView Mullil angungo £126 

| KtngCalondar Pro £05 
] List A 1 abols lor Dolphi 3.5 £295 

Mobius Draw Kil £99 
Mobil is laslSpritos £105 
OCX Expert £195 
Orpheus 1 13!) 

i Pumpkin Project Manager 2.0 £86 
| Real-Time Graphics Tools £3G0 

Transform: Component 1 xperl £125 
j VisunIPROS 1 1 i 
j WinG Sprilo Kil i 98 

VISUAL BASIC 4 

Visual Basic Enterprise 4 0 £755 
Visual Basic Professional 4 0 £365 
Visual B ■ 0; in I 4 0 £78 

3d Graphics Tools 5 (32bil VB4) £ 149 
Apiary Dov Suite lor NetWare £ 195 
AuloCodor £55 
BetterStato Pro w/VB CodeGen £249 
ButtonMaktf 
ClassAclior i (VB4) £ 110 
ClnssAssist (inc Oblots) £ 175 
CodeBank (VB3/4) £88 

I i 
Crescent ini<it11<'t looiP.ik.'VO r 1 :i!» 
ITesignor Widgets 2.0 £99 
EnQuky2.0(VB4) £199 
ERwin/Desktop for VB4 £399 

£75 
Helping Hand lor VB £ 150 
Into Codo (VB4) £55 
l ist A I abols for VI13/4 3.5 £295 
PowerPak Enlorprlse ler VB4 £925 
PowerPnk Professional lor VB4 £f)OI) 
SplashWI/ntd 
Spyworks Prol 4.0 (inc Sub) £221) 
I ear Oil Menus lor VB4 £ 115 
VB Appf ramework £168 
VBAaaM4 £130 
VB Compress Pro 4.0 £98 
V . I rI III.Hi' M.uiagoi Pie 3 0 vi:1,;1 
VB/I ailSale Pie 
Vision StoryBoard 4 0(VB4) 1 176 
Visual Bridge (Access ♦ VB4) £81) 
Visual Expert Developer £250 
XREF 2 0 £95 

PROGRAMMING 
■■L.. In €> Is 

Ada Attambltrs 1 
Basic C/C++ 1 
Comms Croat Dev 1 
Custom Controls Database 1 
Debuggers Delphi 
Editors 1 Fortran 
Qraphics out 
Linkers/Locaters Lisp 
Modula-2 Multi-tasking 1 
Pascal Prolog I 
Smalltalk SQL 

1 Version Control Visual Programming 1 
Windows Xbaso 1 

1 Wo stock many Items for which thoro is 
no space In those advertisements. 

IORIRAN 

FortranPlus Syslom £250 
t alley Fortran 90 1 1 £690 
MS 1 orlran PoworStation Std 4 £485 

i MS 1 orlran PoworStation Pro 4 £GG5 
Bundle £795 

Walcom Fortran 77 10.6 £325 

FS 1 orlran 77 £35 
! 1 ahoy Personal Fortran £86 

Prosporo Fortran £155 

News & Views 

VISUAL C++ ENTERPRISE 4.2 
Advanced Clionl/SQL Server 

Development Tool 

If you are using Visual C+ + and 
Microsoft SOI Server, this Is the 
package you have been waiting lor 
» Enhanced Dovolopor Studio lots you 

w<nk with SOI server code as easily 
as C++ client code I <iit stored 
procedure* .ands, 
examine databases, tables A views 

■ Integrated SQL Debugger lets you 
stop from C i i to an SOI stored 
procedure. Sol breakpoints (ideal lor 
triggers) and examine local A global 
database variables 

■ Visual SourceSafe lots teams ul 
developers safely share and archive 
source code 

■ SQL Server. Dovolopor Edition lets 
y<xj create and test your client/server 
apps immediately 

' Client/server development tins never 
. been so civilised call us now lor more 

details £795 + VA! 

ROBOHELP 4.0 
Build Next Generation Help Systems Nowl 

Blue Sky’;? latest version of their 
Robot H I P help authoring tool adds a 
host of advanced features 
■ HTML-Based Holp Filos can now be 

created, Including Microsoft HlmlHelp 
A Netscape NetHelp 

■ Help Composer quickly adds 
context sensitive help topics to all 
your dialogue boxes 

■ Dynamic WYSIWYG lots you view 
graphics, multimedia A buttons 
exactly as you would In a compiled 
help system 

■ Single Sourco Technology 
gonorntos HTMl HI I (WlnHolp)and 
printed documents Irom a single 
source 

■ ActivoTost lets you Immediately view 
any topic without compiling 

Plus many more new features il you are 
involved with hypertext documentation, 
call us now lor more details £330 « VAI 

PLANETFX 
Build Next Generation Web Pages lor 

Internet Explorer 3.0 

Imagof XV. new PlnnotFX kiln you create 
highly Interactive Woh pages with studio 
quality ollocUt like those scon on 
television. II includes 5 reusable AciivoX 
controls: 
■ Imago Control displays all standard 

imago files with rotate, crop, rosi/e, 
flip, mirror, dilhor 

■ Label Control provides 5 background 
styles, text can lx) rotated, animated, 
tilled with an Image or gradient text 

■ Shape Control creates exotic buttons 
ol any Shape with text A images. 3D j 
I x.>rdors A fonts, etc 

■ Rotating Toxt Control supports I rut 
Type fonts lor continuous rotations, 
angles A more 

■ Timor Control orchestrates multiple 
controls lo ensure smooth 
presentation effects with you In 
complete control 

This is the lirst of a new generation ol 
ActiveX based Well tools call ns if you 
want to create Web pages that sl/zle A 
sparkle! £216 + VAI 

C++ COMPILERS 

Borland C++ 5.0 £245 I 
Borland C+ + Dov Hullo 5.0 £337 1 
BC++ Dev Suite ♦ Dos Tools GAII 
MS Visual C++ 4.2 Enterprise £795 f 
MS Visual C++4.x Sub £399 
MS Visual C+1 4.0 Standard £59 
Optima ♦ + Dovolopor Intro £130 j 

.i | | | £39! i 
Symantec C++7.2 £375 I 
Turbo C+ + lor Win 4.5 £08 | 
VisualAgo for C++3.5 w/Docs £326 ( 
Walcom C/C++ 10.8 Intro £145 

High C/C++lor Ext DOS/Win £620 
Salford C/C++DOS Dev £195 
Turbo C++ 11 

1190/c» 
Circlo 710 on Inquiry Card. 



inra 
Cord PDA 
to Bundle 
Java Suite 
Does the world need another PDA? Corel 
(Ottawa, Ontario) certainly thinks so. 
The company that has been successful 
where others fear to tread (taking on 

Microsoft in the office suite market, for 
instance) has an interesting offering on 
tap. The Corel PDA (as yet unnamed) will 
be powered by a RISC processor and offer 
a choice of either monochrome or color 
LCDscreen.The hand-held unitwill mea¬ 
sure about 3 by 4 inches and should 
retail for less than $500. The company 

currently plans to release the device in the 
second half of 1997. 

Corel plans to bundle in a suite of 

applications, including e-mail, a notepad, 
a contact manager and scheduler, hand¬ 
writing recognition, and voice annota¬ 

tion. So far, this sounds like pretty stan¬ 
dard stuff, but a major part of what sets 
the Corel PDA apart from other PDAs is 
the fact that all the applications, includ¬ 
ing a built-in Web browser, will be pro¬ 

grammed in Sun’s Java language. Corel’s 
Java suite is slated to ship in the first quar¬ 
ter of this year. 

The Java approach provides a number 
of advantages, Corel says. First, Java 
applets are relatively efficient, so they 
make sense for the somewhat restricted 
PDA environment. It also means that Java 
applets downloaded from the Internet 

should run without problem on the Corel 
PDA. Plus, the platform independence 
of Java means that any Java application 
(e.g, Corel Office for Java) should work 
on just about any Java-compliant plat¬ 
form, including Java-based set-top box¬ 
es, network PCs, and other devices. Fur¬ 
thermore, Java should encourage a lot of 

development from third parties because 
of this potentially large market. Corel 
plans to provide a truly open operating 

system so that developers will be able to 
create add-on programs for the PDA. The 
OS itself will be embedded as a kernel into 

the PDA with the Java Virtual Machine 
running on top of that kernel. 

The device will incorporate integrat¬ 
ed communications, so that sending and 
receiving e-mail or fax messages and get¬ 
ting onto the Internet will not require you 
to buy additional options or software. 
The Corel PDA will have a unique key¬ 
board/docking station that will let it 

synchronize the database with the desk¬ 
top computer, work as a battery recharg¬ 

er, and give the user a full-size keyboard. 
The Corel PDA is being designed to 

operate in either portrait or landscape 
mode. The former will be used to work 
with the PIM-based functions, and the lat¬ 
ter for Internet and e-mail access. 

As PDAs begin to mature, functional 
units like the Corel PDA that don’t over¬ 
reach may well rule the market. And with 

its inherent cross-platform nature, the 
Corel Java-based office suite may appear 
on thin platforms where today’s 
resource-intensive desktop PC applica¬ 
tions can’t fit. -Jon Pepper 

cd-rcm review 

Learn to Read and 
Have Some Fun 

Finally a great program for three- to six- 

year-old beginning readers. Richard 

Scarry's Best Reading Program Ever 

actually lives up to its hyperbolizing 

In Miss Honey's classroom, 

children can click on objects. 

moniker. If children can get by the open¬ 

ing screen that asks them to type in their 

name, they will be entertained and gently 

challenged with reading readiness activ¬ 

ities. These exercises focus on language, 

phonics, listening, and following simple 
directions. 

There are five main sites in the program. 

At each site, the child works through a 

specific learning exercise. Examples of 

these learning exercises include such 

things as identifying beginning sounds, 

matching upper- and lowercase letters in 

a farm while picking apples, and deter¬ 

mining which pictures form the beginning, 

middle, and end of a story. 

As is the case in Richard Scarry chil¬ 

dren’s books, the program’s graphics are 

of high quality. The characters in the var¬ 

ious exercises will appeal to children. The 

program is easy to navigate, and there are 

handy stop points. In fact, once the pro¬ 

gram is loaded and launched, the com¬ 

puter fades into the background as if it 

weren’t even there. Beginning readers get 

a lot of positive reinforcement even when 

they select the wrong answer, but they 

are richly rewarded when they complete 

a task correctly. Simon & Schuster Inter¬ 

active has done a commendable job mak¬ 

ing learning to read a fun experience. 

-Rich Friedman 

Richard Scarry's Best Reading 
Program Ever, Simon & Schuster 

Interactive, 1230 Avenue of the 

Americas, Now York, NY 10020; (800) 

910-0099; http://www.Mpc.com; 

$29.95 
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Column 1 

Column 0 

Corel’s new office suite looks like the others, 

but it's written in Java. 
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Fortres 101 protects boot process, 

desktop settings and arrangement, and 

the file system. Secure File System for 

Windows and Windows 95 on EAT 

drives allows you to block or control 

access (full, read only, no access) to 

local drives, files, and directories,- force 

user saves to floppy, or specific 

directories,- prevent executing any 

program from floppies,- prevent user 

from downloading and executing 

programs. All file security is provided in 

memory, without modifying the file 

structure. Provides multi-user or station 

security for local resources on stand 

alone and networked PCs. Does not 

modify the registry. Does not rely on 

user profile settings. Does not conflict 

with user profile settings. All security 

can be turned on and 

off in seconds without 

rebooting. Fortres 

1D1 can be unloaded, 

completely, from 

memory without 

restarting Windows. Includes support for 

both Windows 3.lx and Windows 95 

with 16 or 32 bit file access. Does not 

alter the Windows Interface. There are 

no visual cues that Fortres 101 is 

running. Does not patch any DOS or 

Windows files. Works with Novell, LAN 

Manager and Microsoft Networks. 

Central control module is available. 

System Requirements: 

• DS: Windows 3.lx, WFW 3.lx, Windows 95 

• Dos Memory: IK (can be loaded high) 

• Windows Memory: 35K (3.lx), 

55K (Windows 95) 

• Disk Space: 4G0K 

$395 per fifty computers per building. 

Academic discounts available. 

30 day money back guarantee. 

Fortres 101 

Ctipyrklhl mitar (MSiNi it Hires (iranil Catparollon. hill'll mill 
i^Mitilkuilmir. diiivl Id chuni|ir Nnwll hi 11 nti|r.li*ri«l Iratlu mark nl Nirvull 

Cnrpnriilkiii Wlwltiwn U> a miiiriliiriiil Inula murk til til Microsoft (jtiriiiirulliiii 
I.AN Monger u n regtatared trade mark nl IHM 

Fortres 101 pnnrid*® comptoto 
desktop and fita protactiiHi fmni 

mpiirimis or inHxp®*Bnc81* users 

Visit our web site at 
www.fortres.com 

Fortres Grand Corporation 
RO. Box 888, Plymouth, IN 46563 
voice 800.331.0372 fax 800.882.4381 

i mifinraiiM umM t iffis tsii 
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(interview) inra 
Blasts from 

the Past 

Years ago in BYTE 

Wc liked Claris Resolve, a spreadsheet for 

the Mae. But Resolve, along with other 

Mae versions of spreadsheets such as 1 -2- 

3 and Wingz, weakened in the face of 

Microsoft’s Office juggernaut for the Mae. 

We also ran early reports on the Apple/ 

Motorola/IBM alliance and delays in 

Windows 3.1 and OS/2 2.0. 

Years ago in BYTE 

Timothy Leary, late leader of psychedelia, 

pitched software to the Boston Computer 

Society. Leary would later document his 

impending death in 1996 on the Web, a 

medium that some feel is a powerful drug 

in its own right, even more addicting than 

tobacco. In the same issue, editor Phil 

Lemmons reminded iis that people who 

said most users don’t need the power of a 

32-bit processor used to say the same 

thing about 16 KB of RAM. 

Years ago in BYTE 

We covered the 

new IBM PC in 

depth; we figured 

it was important 

enough to merit a 

second look. Guess 

we made the right 

call on that one. 

Years ago in BYTE 

We covered hashing techniques that speed 

up table search operations. North Star 

advertised 5-inch floppy drive systems for 

the "unbelievable” price of $599. 

Why Java Won’t Repeat 
the Mistakes of Unix 

Scott McNally, chairman and CEO of Sun Microsystems, talks 

about bow Java will change computing and the computer industry. 

BYTE; What *s your vision of a Java-ccn- 
tric computing industry ? 

McNcaly: The whole point of the Net is 
more than convenience, it’s open inter¬ 
faces. All of a sudden now, no single 

microprocessor’s in charge, no single 
operating system’s in charge, no single 
vendor’s in charge, no single customer 
is in charge. Regarding Sun’s place in this 
new industry, we believe that we can be 

one of the three equipment suppliers for 
data-tone/Web-tone equipment on the 
client and server side. WitHel, Sun, and 
IBM are the only three equipment sup¬ 
pliers left. Everyone else is just a dealer 
of other peoples’ equipment. 

The problem with Microsoft and Intel 
is that it’s a lot like General and Motors, 
wit h Fisher Body separated from C Jievro 
let, and that's why it takes 10 years to get 
a 32-bit OS on a 32-bit microprocessor. It ’s 
hard to merge them at the end of the 
assembly line when you’re not under the 
same shareholder agreement. 

BYTE: A lot of the open interfaces— 
TG77//\ HTML, for example—are con¬ 
trolled by standards bodies. Put you own 
the Java spec. 

McNcaly: No, this is huge: You can go 

out and write a Java virtual machine to 
that spec. I will not sue you. So, “own” is 
too loaded a word. We’re going to con¬ 
tinue to drive that [spec] forward. If you 
want to call it Java the brandy yeah, we 
own Java. The problem with Unix is 
that nobody protected the brand to mean 

something and the brand lost value. 

BY I E: Is that the primary lesson yon take 

from the Unix experience% that branding 
was lacking? 

McNcaly: I also think that licensing terms 
of Unix were very, very different. We’re 
fundamentally saying that you don’t need 
a Java license from us to go do what you 

need to go do. You have to go out and just 
do a great implementation. 

BY IK: / low important is it to Java enter¬ 
prise computing that you have a com¬ 

pelling Windows compatibility strategy ? 
McNcaly: We’ll provide it the right way. 
Put it on one server, you only have to buy 
one copy. And I’m urging every CEO to 
make sure it |Windows| runs really slow¬ 
ly, s<> pet>ple st< >p using that stuff. The right 
way is to ban PowerPoint from your com¬ 
pany. I he second-best answer is to buy just 
one copy. And the wrong answer is to 
give everyone their own personal copy. 

When the anthropologists dust off the 
1980s and 1990s and look at the produc¬ 
tivity dip, they’re going to blame Office. 
I banned PowerPoint from my company 
and we’ve had the best two quarters 
we’ve ever had in the history of the com¬ 
pany. I want to give everybody plastic 
Mylar sheets and all the pens they need 
to scribble on them. And I said use what 
I call the [Sun cofounder] Bill Joy font. 
You can see where he licked his thumb 
and erases; it’s so much faster. 

BYTE: Suppose the whole world con¬ 
verted to Java-centric computing today. 
Is the infrastructure there? 

McNcaly: That would be a problem. The 
beauty of the fact that not everybody buys 
into what we’re doing is that it gives us a 
head start. This is an architecture that 
really does scale like no other architec¬ 
ture has ever done. It’s got all the new 
stuff built into it, like threading and 
absolute objects. This is not object-ori¬ 
ented; this is an object-based language. It 
has enough compelling new features that 
it is just the right answer. 
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XTRA 
BYTE’s Systems 96 
Awards 
Internet shopping software wins 

top prize in M unich. Page 40IS 3 

Acer, IBM Partnership 
Acer lands a Big Blue OEM 

contract. Page 40IS 4 

Digital Watermarks 
New technology protects your 

intellectual property. Page 40IS 7 

Lights, Camera, Action 
Computer-based training embraces 

the Internet. Page 40IS 13 

New Notebooks 
From Taiwan: higher clock speeds, 

digital video drives, and more. 
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Increasing Your PC Systems Business 
PCXprcss Systems can be delivered to all your worldwide markets under FIC’s Global Logistics 
Assistance Program. Initial harebone assembly is carried out in FIC’s ISO-9000 certified facilities 
in Taiwan or China, and then the systems are shipped to FIC’s local integration facilities in the 
l)S, the Netheilands, Australia, or llong Kong lor final configuration, from where they are 
delivered direct to you or your customers. 

PCXprcss Systems deliver the ultimate in Quality - 
undergoing stringent functional, eompatihility and 

reliability testing before being shipped from FIC’s 

ISO-9000 certified facilities. 

PCXprcss Systems deliver the ultimate in Choice - 
providing you with a complete range of Pentium00 and 

Pentium00 Pro processor-based systems in a selection 

of stylish desktop, mini-tower and mid-tower chassis 

that can he customized to your requirements. 

PCX press Systems deliver the ultimate in Flexibility 
- giving you an almost unlimited selection of 

configuration options and peripherals that allow you 

to differentiate your products in the market. 

PCXpress Systems deliver the ultimate in Value - 
leveraging FIC’s highly-efficient manufacturing 

processes and global sourcing power to provide you 

with leading-edge systems at highly competitive 
prices. 

PCXpress Systems deliver the ultimate One-Stop 
Sourcing Solution - providing you with the products 

you need for your markets without having to go 

through the trouble and extra expense of procurement 

from multiple vendors. 

6F, FORMOSA PLASTICS REAR BUILDING 

201-24, TUNG HWA NORTH ROAD, 

TAIPEI .TAIWAN 

Tel:886-2-7174500 Fax:886-2-7182782 

http://www.flc.com.tw 

E-mail:mkt«ssl .fic.com.tw 

First International Computer, Inc. 
fic USA Tel: I-5IO-2527777 Fax:1-510-2528888 FIC FRANCE 
FIC EUROPE B.V. Tel:31-73-6273300 Fax:31-73-6231412 FIC SPAIN 
FIC AUSTRALIA Tel:6l-2-7484566 Fax:61-2-7484633 FIC HK 
FIC CZECH REPUBLIC Tel:42-5-4l24l785 Fax:42-5-41241787 FIC JAPAN 

K|Mc*ii4ilion« tii'lyncl lo • wittiairi noftnt A• li.ulmnurkn iim<J ttormn urn Ihn rntflnlopml p»n*»rly o4 Hiom nnipac*w> ownnm 
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News & Views 

INTERNATIONAL 

are 
Internet Shopping Software 

Wins Best of Systems 96 
n innovative, out-of-the-box 
on-line-shopping software 
package won BYTE’s Best of 
Show award at Systems 96. 

This award recognizes an important and 
innovative new product shown at the 
annual computing-solutions-and-tech- 

nology show held in Munich. 
Voted by BY I K editors as the best of 

the best new products, NetConsult Com¬ 
munications' ( + 49 .Ur4 I 8940; http:// 

intershop.net) Intershop Online is a com¬ 
plete template-based on-line-shopping 
solution that can handle inventory, hill¬ 
ing, shipping, and marketing statistics. Its 

latest extension, the Intershop Mall, 
which was announced at the show, en¬ 
ables users to manage a variety of on-line 

shops side by side on one Web server. 
An on-line customer, for example, can 

select merchandise from a wide variety 
of shops, just like in a real shopping mall. 
With the Intershop Mall extension, In¬ 
ternet service providers (ISPs) can easily 

administer stores for many different mer¬ 
chants. They can control customer-access 

rights, log in orders, and keep an up-to- 
date record of payment transactions. 

BYTE editors awarded the multime¬ 
dia prize to the Virtual Assembly tech¬ 
nology from the Fraunhofer Institut fur 
Arbeitswirtschaftund Organisation (+49 
711 970 2087; Andreas.Roessler^iao.fhg 

.tie). This high-end virtual-reality system 
simulates the interaction of a human body 

with objects in cyberspace. It uses a so¬ 
phisticated virtual model of the human 
body to simulate the assembly and main¬ 
tenance of machines that do not yet exist, 
giving the user tactile feedback during the 

maintenance tests. 
The best communications product the 

BYTE editors saw on the Munich show 
floor wasTobit Software’s (+49 2561 915 
120; http://www.tobir.com) David, a uni¬ 

versal inbox for all kinds of business cor¬ 
respondence. This communications-serv- 

er software for NetWare LANs manages 

Intershop Online lets you set up 

a shopping mall on the Internet. 

and archives e-mail, faxes, voice messages, 
and all other types of multimedia docu¬ 
ments. The software provides access to 
these complex documents via I AN, phone, 
fax on demand, or a Web browser. 

Network Distributed ISDN for Win¬ 
dows NT, developed by AVM ( + 49 50 

Best of Systems 96 Finalists 
Industrial Applications 

SAC biometric card validator, from Metra Engi¬ 

neering (+386611330387), a security device 

that recognizes finger characteristics. 

Industrial Thermics for Mathematica, 

by Visual Analysis (+4989 4319810; 

info@visualanalysis.com), an indus¬ 

trial computer algebra system for ther¬ 

mal calculations. 

Business Management Solutions 

Betrox 2.0, from Bissantz, Kuppers & Com¬ 

pany (+49 9131 6914 50; bissantz@forwise 

.uni-erlangen.de), a data-mining tool that dis¬ 

covers problem areas in your business. 

R/3 Mobile, by IXOS Software (+49 89 

460050; http://www.ixos.de), a romote-data- 

baso-access architecture for SAP R/3 that 

capitalizes on the GSM Short Message Ser¬ 

vice (SMS). 

Corporate Networking Products 

Chameloon NFS/X 6.0, by NetManagc (+49 

8165 94700; sales@netmanage.de), inte¬ 

grates more than 50 applications under Win¬ 

dows or on the Macintosh. 

WiNTimosX, from Lightstone Mul¬ 

tiuser Systems (+49 5643 98010; 
100524.733@compuserve.com), a 

low-cost solution for running up to 16 

monitors, mice, and keyboards from a 

single Windows NT PC. 

Communications Products 

Cell-Ace, from Cellwarc (+49 30 4670820; 

http://www.collware.de), connects private 

telephone exchanges via an ATM network. 

D.I.C.A. 6400 VDM, from DTM Data Tel¬ 

emark (+49 30 20353 309; http://www 

.datatelomark.com), a modular multiplexor for 

voice and data compression over ISDN. 

Multimedia Products 

The DC30, from miro (+49 531 21130; http:// 

www.miro.de), an inexpensive video-editing 

card that brings studio quality to the home 

computer user. 

Virtual Vision 1.0, from VR-Systems (+49 

89 32470321; http://www.vst.do), a 3-D soft¬ 

ware application package that combines high- 

end, low-cost virtual reality with an innovative 

user interface. 

Internet Products 

Isys Web, from Isys/Development, Inc. (Euro¬ 

pean contact: ISG, +49 8122 910180; http:// 

www.isgwob.com), a search-and-retrieval 

software package for Web servers. 

Safe Guard IPN, by Utimaco Safeware 

(+49 6171 9170; http://www.utimaco de), 

facilitates the task of setting up virtual private 

networks on the Internet. 
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International Bits 

39976 0; http://avm.cle), clinched the title 
in the Corporate Networking Products 
category. I his communications software 

package allows an unlimited number of 
network users to share one or more ISDN 

controllers. With this program, each I AN 

workstation gets its own virtual ISDN in¬ 
terface without being physically connect¬ 
ed to the ISDN network. 

The honors for Best Business Man¬ 

agement Solution went to ISI)/Professor 
Scheer’s (+49 68 I 9921 0; ids(u'ids-scheer 
.de) Aris Applications, which is the latest 
component of the Aris business-process¬ 
engineering tool set, for its high level of 

application, process, and work-flow in¬ 
tegration. Aris Applications generates 

stand-alone applications directly from 
operative work-flow models. 

The winner in the Industrial Applica¬ 
tions category was TS Technische Soft¬ 
ware's ( + 49 711 77970; http://www 

.ts software.de) Guard IV, a quality-man¬ 

agement system that supports production- 
process control. The software package 
has t he ability to handle a variety of event s 
and exceptions that standard production¬ 
planning systems cannot cover and thus 

makes factory work flow more secure. 

Acer, IBM Forge 
Deeper Partnership 
In a deal that reflects the ongoing break¬ 

down of the traditional PC-manufacturing 
model, IBM recently signed a $1.8 billion 
agreement with rival company Acer, un¬ 
der which the Taiwan firm will build and 
distribute as many as X0,()()() desktop PCs 
per month for resale under the IBM logo, 
sources say. 

The IBM/Acer alliance follows similar 
moves by other PC companies—including 
Compaq, Packard Bell/NLC, and others— 
that analysts say are now outsourcing 
everything from manufacturing to distri¬ 
bution as a way to expand their capacity, 
reduce costs, and find ways to tap into new 
markets. 

In the past, many PC companies at¬ 
tempted to assemble and distribute every¬ 
thing themselves, but it’s difficult to make 
a buck under this model. “It appears that 

Acer may have a global agreement to man¬ 
ufacture and distribute a variety of prod¬ 
ucts for IBM,” says Donald Floyd, research 
analyst with Asia Securities in Taipei. “If 

IBM and other major PC companies follow 

manufacturing costs by about 15 percent 
instead of doing it all by themselves.” 

The first company to explore this glob¬ 
al-outsourcing model was Compaq, which 
in 1995 signed a manufacturing alliance 
with Taiwan’s Mirac. At present, Com¬ 
paq’s low-end PCs are made and distrib¬ 
uted in various markers by Mitac—a move 
that has kept the IJ.S. company in a lead¬ 
ership role in the PC business. 

Packard Bell/NLC' also has a global 
manufacturing and distribution alliance. 
In fact, the partnership procures a large 
number of PC boards from Intel, but it 
also has a significant OLM alliance with 

Taiwan’s CVC. In addition, NFC and CiVC 
have a joint venture in China to produce 
color monitors. 

IBM is also no stranger to outsourcing 
in Taiwan, but it’s mum about its new al¬ 
liance with Acer. For more than two de¬ 
cades, IBM has procured components and 
peripherals in Taiwan. But it has obtained 

only a small portion of finished PCs from 
Taiwan, mainly notebooks made on an 
OLM basis by a company called ASL. 

Acer is also reluctant to talk about its 
partnership with IBM, which goes far be¬ 
yond the typical OFM contract. For exam¬ 

ple, Acer will not only manufacture—and 
perhaps design—PCs for IBM, it will also 
be put in charge of global logistics and 
distribution for the U.S. company. “For 
IBM, Acer can be viewed as a competitor 
or partner—or both,” comments Jason 

Lin, industry analyst with Dataquest Tai¬ 
wan in Taipei. “However, IBM and other 
U.S. companies know they are under se¬ 
vere pressure to bring down their manu¬ 
facturing costs.” 

Until recently, Acer had been making 
finished PCs for Fujitsu/ICL, I iitachi, and 
others. But the Japanese companies have 
discontinued buying finished PCs and in¬ 
stead will buy only boards from Acer in 
the future. Acer’s OEM business is larger 
than its own name-brand PC segment. Its 
total OLM business hit $1,176 billion in 
1995, compared to $642 million in 1994. 

Acer walks on a delicate path of push¬ 
ing its own brand name while selling PCs 

and component-level products to compet¬ 
itive OLMs. Acer has major plans to boost 

its OLM and non-OEM businesses. To do 
so, in 1996 it expanded its total production 

capabilities, nearly doubling its output of 
PC-related products. In 1996, Acer had the 
capacit y to churn out 700,000 PC :s, 100,000 

notebook PCs, and 350,000CD-ROM drives 
per month. -Mark LaPedus 

-Rainer Mauth this path, they may be able to reduce their 

Who Will Buy a Network Computer? 
Almost 10 million network computers 

(NCs) will be sold worldwide during the 

year 2000, the management consultancy 

Datamonitor (London) forecasts. This figure 

includes only dedicated NCs, not devices 

with limited Internet access, such as game 
consoles. 

Of those 10 million units, a little under two- 

thirds will bo sold to the corporate and gov- 

Global NC Market Volumes 

1 
| I 108 

1997-2000 

1 3247 

316S 

6484 

1317 

■I 794 

529 
0 

355 

Business 
I Education 

Home 
' _$ 

1000 2000 3000 4000 5000 6000 7000 

Thousands of units 

ernmont markets, and a little under one-third 

to the consumer market. However, the con¬ 

sumer market is oxpectod to grow rapidly. 

Educational establishments will make up the 

remaining small portion. But the NC market 

will still be dwarfed by PC statistics: Data¬ 

monitor says that the NC market volume in 

2000 will constitute only 2.5 percont of the 
global PC market. - r.m. 

NC Market Volume by Region 

Nearly 10 million NCs will be bought in the 
year 2000, says Datamonitor. 

Corporations and governments are projected to buy (>,500,000 
network computers in the year 2000. 
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The Hardlock software 
protection system. 

• . *• ' ’• . 

Universal and individual. 

A< i oss the world, there are currently over 2 million Hardlocks in use. They are all virtually hackproof. daisy-chainable. individually 

Interchangeable. compatible, and with an almost incredible variety of forms and features, they are fast and easy to implement. 

W.mt to know more? Want to find out which Hardlock will suit your application? Want to order the FREE Hardlock evaluation pack? 

No problem! Just dial... 
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Please contact your local dealer 
for more information 

Visit our internet homepage: 
http:Wwww.fast-ag.de 
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Fault Resistant 

raid 
in 30 Minutes or Less 

Introducing CMD's new Daytona RAIDarray— 

just add drives, and in minutes you'll be experiencing 

unmatched reliability and high performance. Daytona 

is the ultimate solution for applications requiring high 

performance, fault resistant desktop data storage on 

small to mid-size servers and workstations. 

Daytona RAIDarrays are platform and operating 

system independent and come in four half-height and 

six low-profile drive configurations with support for 

up to 64 MB of SIMM-based data cache. In addition, 

each Daytona offers plugesiplay installation and low 

cost of ownership.. 

CMD has been a leading supplier of quality storage 

controller solutions since 1986. For more information 

on Daytona, or any of our outstanding RAID products, 

call us or visit our web site today at: www.cnul.com. 

• Hot-swappable drive trays, 
power supplies, o) cooling fans 

• Environmental monitors 

• Internal battery backup 

• Intelligent SCSI backplane 
(no internal cables required) 

• Supports internal SCSI tape 
backup or other peripheral 

• RAID levels 0, 1, 1+1, 4, ed 5 
with single ended or 

differential host interfaces 

CMD Technology, Inc. 
1 Vanderbilt, Irvine, California 92618 

Ph. (8(H)) 426-3832 or (714) 454-()8(X) • Fax (714) 455-1656 
Circle 733 on Inquiry Card (RESELLERS: 734). 

(.Ml) Technology, Inc. All rights reserved. 
All trademarks lvlong to their respective owners. 
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Look, It’s Not There 
Digital watermarking is the best way to protect 

intellectual property from illicit cofrying. 

By Jian Zhao 

hy is it so difficult to find a needle in a haystack? 
Because of the size of the needle relative to the size 
of the haystack. Also, because once the needle falls 
out of your hand, it is not predictable where it will 

land in the haystack. Both principles—inconspicuousness and 

randomness—help conceal information in digital watermarks 
to protect intellectual property of multimedia documents. 

In contrast to a traditional watermark on an invoice, for exam¬ 

ple, a digital watermark can 
be detected only by appro¬ 
priate software. Rather than 
ensuring the authenticity or 
integrity of documents, as a 
digital signature or a digital 
seal does, a digital watermark 
aims to identify the origin, 
author, owner, usage rights, 
distributor, or authorized 
user of an image, video clip, 
or audio clip, even if the 
image or clip has been pro¬ 

cessed and distorted (via ana- 
log-to-digital conversion, 
low-pass filtering, resam¬ 
pling, lossy compression, 
cropping, or rotation). 

A digital watermark has 

to be invisible—or, in the 
case of music and sound files, 
inaudible —but nevertheless 
persistent. Otherwise it 

could interfere with the qual¬ 
ity of the document and also 
be more easily removed after 
illicit copying. (For more 
information on digital copy¬ 
right protection, see “Hand¬ 

cuff Digital Thieves,” BYTK 
international edition, April 
1996.) A watermark must be able to withstand any processing 
and tampering. It must be present throughout the whole docu¬ 

ment in case parts get cut off or cropped. 
Although digital watermarking is relatively new as a means 

of protecting intellectual property, the theories and technolo¬ 
gies behind it have been around for a while: computer-based 
steganography (cryptography), spread-spectrum communica¬ 

tions, and noise theory. 
Traditional steganographic methods vary from simple invis¬ 

ible ink, microdots, and character arrangements to covert 
channels in digital communications. Earlier computer-based 

steganographic tools are inadequate to meet the stricter require¬ 
ments of digital watermarking. Modern steganographic systems 
use spread-spectrum communications to transmit a narrowband 

signal over a much larger bandwidth so that the spectral densi¬ 

ty of the signal in the channel looks like noise. 
The two different spread-spectrum techniques these tools 

employ are called direct- 
sequence and frequency hop- 
/ring. The former hides infor¬ 
mation by phase-modulating 
the data signal (carrier) with 
a pseudorandom number 
sequence that both the sender 
and the receiver know. The 
latter divides the available 
bandwidth into multiple 
channels and hops between 
these channels (also triggered 
by a pseudorandom number 

sequence). Combinations of 
these methods have been 
widely used in the military to 
covertly transmit messages. 
In copyright watermarking, 

the digital image, video clip, 
or audio clip represents the 
wideband communication 

channel, and the watermark 
corresponds to the narrow- 

band signal. 
Noise is not just an awk¬ 

ward companion of analog 
communications, it is also an 
ingredient in any digital 
information and a funda¬ 
mental premise of digital 
watermarking. The process 

of watermarking encodes the hidden information as additional 
noise and incorporates it in the document. Modifications of the 
original's noise signal caused by moderate levels of wideband 

noise or controlled reduction of noise are not visible or audible. 
Most common watermarking methods for graphics and audio 

signals work in the spatial, time, or frequency domains. The advan¬ 
tage of frequency-domain watermarking is that the watermark 
is spread throughout the whole video or audio clip and hence is 
resistant to cropping or cutting. However, a standard frequency 
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Watermarks: Secret Code for Protection • O Depending 
on the chosen 
technique, noise 
is added to every 
data element or 
just to a pseudo¬ 
random subset. 

0 Hidden 
information 
(watermark) is 
embedded in 
the noise signal 
of the original. 

© Watermark is 
invisible and can 
be retrieved only 
by extraction 
software. 

Digital watermarks hide the identity of an image 

or audio file in its noise signal. 

filter, or a lossy compression algorithm, 
which usually filters out the less significant 
frequencies, could damage the watermark. 

Watermarks can also he embedded in 
an image's luminance and color bands, or 
in the contour and texture of an image. 
Common watermarking methods use the 
luminance band since it contains the most 
significant information of a color image. 

Watermarking Tools 
There are two different categories of 
watermarking tools available. The first is 
based on fingerprinted binary information 
(FBI), as exemplified by an eponymous 
product from the U.K. company High- 
Water FBI. The other, based on water¬ 
marking techniques developed at NEC 
Research and the University Catholique 
de Louvain (Belgium), identifies docu¬ 
ments by hidden numbers (fingerprints). 
Other approaches, such as SysCoP (Sys¬ 

tem for Copyright Protection), developed 
at the Fraunhofer Institute for Comput¬ 

er Graphics; Digimarc, from Digimarc 
(Portland, OR); and Argent, from DICE, 

can encode additional identification 
information such as the author’s name 
or the ISBN number of a book. 

Direct-sequence and frequency-hop¬ 
ping spread-spectrum techniques are the 
major watermark embedding methods 
used in existing tools. Both modify the 

noise value of the target documents. The 

direct-sequence technique adds noise to 
every element of the document, whereas 
the frequency-hopping method selects a 
pseudorandom subset of the data to be 
watermarked. Digimarc and FBI, for 
example, use direct-sequence methods to 
superimpose a watermark over an image 

by modulatinga noise pattern of the same 
size onto the image. SysCoP, however, uses 

a secret key to pseudorandomly select 
blocks and frequencies that are modulat¬ 

ed within the block. 

Other systems use secret keys to deter¬ 
mine which lines or words of a text will 
be slightly shifted vertically or horizon¬ 
tally. I Jidingsecret messages in the least- 
significant bits of some pseudorandom 
frequencies or pixels of an image, which 

is a common approach employed in many 
steganographic tools, can also be consid¬ 
ered a simple example of frequency hop¬ 
ping. Because frequency hopping modi¬ 
fies only a subset of pixels or other 
elements of a document, it tends to be 
much faster than direct-sequence meth¬ 
ods. It is, however, less robust and more 
vulnerable to attack. 

Watermark Extraction 
A watermark must be extractable even 
from degraded documents that might 
have been photocopied, scanned, or 
manipulated by imaging programs. If a 
degraded document does not have the 
same format, resolution, or physical size 
as the original, it has to be normalized to 
the original format before the watermark 
can be extracted. Typical normalization 

processes include format conversion, 
resampling, enlarging a cropped part to 
full size, and scaling of the signal level. 

Watermark extraction includes two 
main steps: selecting the locations where 
the watermark has been inserted (only in 
frequency hopping) and retrieving the 
watermark from those locations. The 
retrieval process normally needs either 
the original, unwatermarked data or the 

Steganography Overcomes 
Cryptography Restrictions 

Not only can computer-based steganog¬ 

raphy be used to embed a watermark in 

a file to protect intellectual property, new 

steganographic tools can be used to hide 

messages in digital images and sounds. This 

has profound implications for government- 

certified encryption schemes (e.g., the U.S. 

Clipper chip initiative and other key-escrow 

techniques) because with messages hidden 

in a digital image, anyone can inconspicu¬ 

ously exchange secrets and thus overcome 

restrictions on cryptography (see “Europe: 

Who Holds the Keys?," BYTE international 
edition, April 1996). 

There are numerous programs for hiding 

data in pictures (see http://www.seven- 

locks.com/SteganographySoftware.htm). 
One of the better-known programs is EzStego 

by Romana Machado (http://www.fqa.com 

/ezstego/). It manipulates an image’s color 

palette and puts the binary data of the hidden 

message into the least-significant bit of the 
pixels in the image. 

Computer-based steganography not only 

works with pictures or texts but also with dig¬ 

itized speech. A group of information securi¬ 

ty experts at the Universities of Dresden and 

Hildesheim in Germany demonstrated last 

year that it is possible to transmit undetectable 

data along with speech during an ISDN phone 

call. Although the demonstration, at the 

Information Hiding Workshop in Cambridge, 

U.K., didn’t work in real time, the German 

experts claim that a real-time application can 

easily be derived. 

As Andreas Pfitzmann, professor at the 

University of Dresden, puts it: “Computer- 

based steganography proves that restrictions 

placed on cryptography on any digital medi¬ 

um are nonsense." - Rainer Mauth 
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Software Utilities for Microsoft Windows NT" 
QUOTA MANAGER™ 
Windows NT service allowing network 

administrators to SET DISK USAGE QUOTAS 

so that user(s) cannot consume the server's 
disk space. Protects your Server investment 

and provides full control and continuous real-time 

monitoring. Microsoft’s preferred solution. 

DISKEEPER™ 
The world’s only ON-LINE CUSTOMIZED 

DEFRAGMENTER for Windows NT. 

The product eliminates fragmentation 

and restores maximum efficiency and 

performance to the File System. Check 

the level of your fragmentation TODAY. 

REMOTELY POSSIBLE/32™ 
True 32-bit utility with simultaneous multiprotocol 

support for REMOTE CONTROL & ADMINISTRATION. 

Remote data access, Training, Help Desk, 

Fie Transfer and Chat Remote instal. It's simply 

the fastest product there is....and designed 

specifically for the NT network administrator. 

OCTOPUS™ 
FAULT TOLERANCE / SERVER MIRRORING? 

YES , PLEASE !!! Octopus gives real 

time data protection to single files, 

directories or entire systems 

over LAN and WAN to multiple systems. 

NT Server/ Workstation / Win 95. 

GOLD-FAX™ 
THE FASTEST, EASIEST AND CHEAPEST WAY 

TO FAX is use GOLOFAX Fa ton the desktop is 

as easy as printing. Uses print symbionts and 

automatic routing to the desktop. Incktdes interface 
to MS Exchange and Mai plus a stotstcal management 
ulityhroostarHiysisandsavsng-VeiyF'wiwM.VeryEfciert. 

SeNTry™ 
EVENT LOG ALERT MANAGEMENT 

If your company has multiple servers and domains 

you will have undoubtedly come up with the 
problem of oolecting and managing the event log files. 

SeNTry automatically alerts you on the 

important events you need to track easily. 

® ® & 

Kane Security Analyst™ SuperDisk™ 
How safe is your NT or Novell network and 1996 Moose* Back Odce Magaane Trodud of he Year1 

systems from intruders?! KSA checks the This patented technology CREATES A RAM OISK 

general state in 6 different areas on your network on Windows NT that uses up to 75% of the 

and gives detailed reports on: Account restrictions, available physical memory for use as the RAM Disk 
Password strength, Access control, Accessible from anywhere on the network, supports data 

System monitohng. Data integrity. Data conMentiaiity mwroring arto oplnfizes system pei^^ DataAccesssnstani 

SUPER OISK 

LAN Licenser™ 
MULTI-PLATFORM LICENSE CONTROL PACKAGE. 

Designed to keep networks legaly compliant and 

up-to-date so minimizing software costs. Can physreaty 
control the number of concurrent licenses running 

and provide automatic call back for users denied 

access, or simply monitor usage. 

European Master Distributor 

SUNBELT 
f\International Europe 

Resellers in 37 countries 
116-118 Avenue Paul Doumer 
92563 Rueil Malmaison 
Cedex (Paris) 
+33-1-47770500 
+33-1-47770299 
EMAIL: europe@sunbelt.fr 

(O 1996 SUNBELT INTERNATIONAL ALL RIGHTS RESERVED 

MICROSOFT. 
WindowsNT. 

....and many others ! 
For more information 

www.sunbelt.co.uk 

"The ESSENTIAL Tools for 
Microsoft Windows NT™” 
for increased PERFORMANCE 
and ADDED FUNCTIONALITY 
Fill in the 
coupon and 
we'll send the 
products for 
evaluation. 

FREE 

CD-ROM 

AM trademarks are the property of their respective owners 

Circle 724 on Inquiry Card. 



International Look, It’s Not There 

added noise for comparison with the 
watermarked document. It is also possi¬ 
ble to extract the watermark without the 
original data. In this case the algorithm 

detects specific properties and patterns 
from the watermarked document. These 
patterns can he represented as signal 
shapes or the cross-correlation between 
certain document elements. This retrieval 
method is generally more efficient and 
enables, for example, SysCoP to retrieve 
watermarks in real time. 

By applying multiplexing techniques 
as in data communications, the SysCoP 

system, for example, can embed several 
identification codes and extract them sep¬ 
arately. This feature is extremely impor¬ 
tant for identifying ownership and other 
intellectual property rights in works com¬ 
posed of many copyrighted assets, such as 
a complex multimedia presentation. 

This kind of hierarchical watermark¬ 
ing can also he a danger to copyright 
protection if subsequent watermarking 
tries to overwrite the previous identifi¬ 
cation. However, uncontrolled hierar¬ 
chical watermarking can cause accumu¬ 
lation of noise and hence create 

perceptual defects such as patterns or 
blocky images or, in the case of audio 
streams, hiss. Some watermarking sys¬ 
tems—High Water FBI, for instance—pre¬ 
vent this overwriting attack by permitting 
only one-time watermarking. In addition, 
watermark registration or deposit of 
watermarked documents in trusted agen¬ 
cies may provide more effective means to 
prevent watermark overwriting. 

Counterfeiters Beware 
With the pervasive expansion of multi¬ 
media, electronic publishing, and elec¬ 
tronic commerce, publishers, artists, and 
service providers are seeking solutions 
to protect copyrights and revenue 
streams. For them, digital watermarking 
is a major step forward. The role this tech¬ 
nology can play in copyright protection 
is twofold. On the one hand, it provides 
evidence of illicit copying and dissemina¬ 

tion; on the other hand, it constitutes a 

How to Embed 
a Watermark 

Embedding a watermark requires 

three functional components: carrier 

selector, watermark generator, and car* 

rier modifier. A watermark carrier is a list 

of data elements selected from the orig¬ 

inal unwatermarked signal and used for 

encoding a watermark (i.e., a sequence 

of noise-like signals). The noise signals 

must be generated pseudorandomly, 

depending on secret keys, but indepen¬ 

dent of the carrier. Ideally, the signal 

should be at maximum amplitude but 

below the levels of perceptibility. 

The carrier modifier adds the gener¬ 

ated noise signals to the selected carrier. 

To balance the tolerance level of the addi¬ 

tional noise and the robustness of the 

watermark, the noise must be scaled and 

modulated according to the strength of 

the carrier. 

To find the right embedding parame¬ 

ters, psychovisual or psychoaudio analy¬ 

sis and predistortion are effective means 

of generating the appropriate amounts 

of noise and modulation. The idea of pre¬ 

distortion is to optimally adjust noise and 

scaling parameters by continuously con¬ 

trolling the watermark’s resistance to 

image processing during the embedding 

procedure. This requires an iterative 

embedding and distortion sequence that 

continuously evaluates and adjusts the 

noise level. 
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PHOTOGRAPHY 
COPYING 

YOU ARE ABOUT TO DETECT THE 
ADVANTAGES OF PROFESSIONAL LASER PRINTING 

(WITH THE PAGEPRO 6) 
q .imply looking at a laser printer won’t tell you 

too much. But once you spot the PagePro 

label you can start Investigations Immediately. 

n : 
o bigger than an A4 tile, t h I s< compact black and 

white laser printer Is packed with features you 

would expect on much larger machines. So you’d 

better start your investigations right here 

rom screen to print In next to no time The high 

speed lntel,M 80960SA CPU coupled with Minolta’s 

(a super fast graphics compression provides rapid 

V *^ 6ppm performance. A unique image transfer 

technology combined with Flne-ART delivers 

---' a 6 0 0dpi resolution comparable with 1200dpf. 

&{Hj\ore features to investigate are: The sophlstl- 

m cated PCI driver for Windows 3.1™ and 

Windows 9 5™. 2 MB of memory, upgradeable 

to a total of 16 MB 
^9 

s paper Input capacity of 150 sheets and an 

additional 250 with the optional tray that most 

competitors In this class don’t offer, as well as the 

single-sheet manual override for first page letterheads or 

coloured paper. 

r.\ irtually no measurable ozone and significantly 

\ * ) reduced power consumption are evidence of the 

care bestowed on the environment by the 

PagePro 6. The Ingenious two-ln-one Imaging 

cartridge system not only cuts waste but also \ 
cost as the toner can be replaced separately 

while the drum cartridge lasts 7 times longer. 

/'T's.lter weighing up all the evidence you can only come 

\^V to the one conclusion: To Invest In the latest PagePro 

technology at a price that is so competitive It’s almost a 

crime 

F coupon or call us now on 0800 3744 81. 

no «^5£* 
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deterrent so that consumers as well as 
counterfeiters are likely to be more care¬ 
ful about duplicating and redistributing 
copyrighted material because they know 
illegal copies can be traced back to them. 

Though commercial use of digital 
watermarking has begun—Adobe is using 
Digimarc’s technology in the new Pho¬ 
toshop 4, and IBM will use its own tech¬ 
nology in its InfoMarket electronic com¬ 
merce products—there are still several 
barriers preventing this technology from 
becoming effective and widespread. The 
technology for digital copyright water¬ 

marking is still in its early development. 
The major technical challenge is to devel¬ 
op a foolproof protection system while 

keeping watermarks hidden. Absolute 

Enforcing Watermarks 

Digital watermarking helps protect intel¬ 

lectual property. But protection is effec¬ 

tive only if a legal force with a good tracing 

system sits behind it. A European R&D pro¬ 

ject called TALISMAN-for Tracing Authors’ 

rights by Labeling Image Services and 

Monitoring Access Network-is one of the first 

efforts to establish an independent agency 

for monitoring watermarks and tracking down 

copyright infringements. (See http://www.tele 

.ucl.ac.be/TALISMAN). TALISMAN will pro¬ 

vide interfaces to copyright enforcement and 

management tools. 

International activities, such as the Euro¬ 

pean Copyright Management System 

(ECMS), have paved the road for watermarks 

to obtain legal status. Although far from being 

an accepted global standard, watermarks may 

be used as evidence in court just like finger¬ 

prints or blood samples. 

robustness is impossible, but there is room 
for improvement as this technology gains 
more acceptance and wider use. Today, 

WHERE TO FIND 

Aliroo 
Kef ar-Sava, 44442, Israel 
+972 9 7677732 
support 07,> a I iroo.com 
http://www.aliroo.com 

DICE Company 
Palo Alto, CA, U.S. 
+ 1 415 326-0367 

info(fr>digital- 
watcrmarfc.com 
http://www.digital- 
watcrmark.com 

Digimarc 
Portland, OR, U.S. 
+ 1 503 223-0118 
InfoMigimarc.com 

http://www.digimarc.com 

HighWater FBI 
Cheltenham, U.K. 
+44 1242 221390 
fax:+44 1242 251600 
fbi^hwuk.dcmon.co.ufc 
http://www.highwatcrfbi 

Fraunhofer Institute 
for Computer 
Graphics 
Darmstadt, Germany 
+49 6151 155-147 
fax:+49 6151 155-444 
syscop(/i>igd. fhg.de 
http://syscop.igd.fhg.de 

none of these systems can claim that its 
watermarks will survive all imaging or sig¬ 
nal - proccssi ng operations. But like 
encryption, this technology will be useful 
as long as it makes tampering with or 
removing watermarks a time-consuming 

and costly task. □ 

Dr. Jian Zhao is a senior system analyst and pro¬ 

ject leader at the Eraunhofer Center for Research 

in Computer Graphics (Providence, Rhode 

Island, U.S.). He can l>e reached try sending e- 

mail to jzhao@crcg.edu. 

E V T R 0 N . COMPUTER SECURITY 

SmarUock 
TOTAL PROTECTION 

FOR PC AND LAN 

SMARTLOCK is the integrated 
protection system which assures total 
PC and LAN security: unauthorized 
access to computers, input of illicit 
software into company PCs, viruses, 
illicit use of personal computers. 
Remote and integrated management 

for LAN applications. 

PC access control 

Prevents unauthorized access to PC. 
Provides an audit trail recording 

application programs executed, users 
and login times. Prevents unauthorized 
booting. Limits the use of floppy disk 

drives and peripherals. Executes 
on-the-fly transparent cryptography of 

the hard disk. 

Company software control 

Prevents unauthorized execution of 
illicit unlicensed software. 

Takes census of company software. 

Allows controlled distribution of new 

software licenses via digitally tagged 

floppy disks. 

Antivirus 

Provides the final solution to the 
software virus problem without 
requiring continuous updating. 
Takes preventive action by intercepting 

the viruses before they enter the PC, 
regardless of the type and techniques 
of attack. 

ance 

Prevents the import of useless software 

(games, shareware, demos, etc.). 
Avoids accidental deleting or modifying 

of files containing vital data. Prevents 
from modifying CONFIG. SYS and 

AUTOEXEC. BAT system files. 

EUTRON 24048 Treviolo Bergamo Italy • Via Gandhi, 12 Tel. +39-35-201003 Fax +39-35-201277 - e-mail eutron@mbox.vol.it 

■ Belgium: Akkermans 03-2338826 ■ Bulgaria: Vilmat 02764533 ■ Finland: Dolma 90-2711800 ■ France: Logidata 1-46454546 

■ Greece: Inter Engineering 041-531363 ■ Hungary: Monfana-Kriptologia 1-2691191i Poland: Gem Computers 022-261576 

■ Slovenia: Stubelj 065-63215 ■ Sweden. JM Data 042-238444 ■ Spain: larcu 91-7952413 iThe Netherlands: Akkermans 0464432424 
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Lights, Camera, Action 
CBT developers are using advanced movie-making techniques 

and the Internet to deliver rapidly changing content. 

By Valerie Thompson 

he more people are entertained, the more they’ll 
retain. Computer-based-training (CBT) developers 

are finally churning out products worthy of that 
old maxim: Video, audio, and hypermedia are es¬ 

sential ingredients for better training. The latest wave of CBT 
software, which is just starting to appear in Europe and the 
U.S., features advanced simulation techniques, hypervideo, and 

the use of intranets to increase the level of user involvement 

and interaction. 
The benefits of CBT are 

well known: more-consis¬ 
tent training materials, bet¬ 
ter evaluation for students 
and administrators alike, and 
more flexibility with regard 
to when and where learning 

takes place. CBT can also dra¬ 
matically shorten the deliv¬ 

ery time of course content. 
For example, Deutsche Bank 
was able to reduce a five- 
day sales-training course to 
just two days by using sem¬ 
inar-style training to intro¬ 
duce new financial products 
and video-based simulations 

to demonstrate appropriate 
sales techniques. 

Today, CBT delivers train¬ 
ing materials to users in al¬ 
most every large public- and 
private-sector organization. 

Big organizations are often 
so lean and downsized that 
they can’t afford to have staff 
members away from their 
jobs for long periods of time, 

making CBT a must. Further¬ 
more, these organizations are 
often decentralized. For them, the consistency and reduced learn¬ 
ing time that CBT offers are major benefits; in addition, the cost 

of training is lower than with other methods. 

Soaring Sales 
CBT is growing rapidly. According to Inteco’s (Woking, U.K.) 
report titled “Software Markets in Europe,” training-software 
sales are growing at a rate of 25 percent per year. The market vol¬ 
ume for 1996 was about $588 million; the company estimates a 

rise to $ 1.52 billion annually by the year 2000. It’s no coincidence, 
then, that many of the multimedia developers in Europe with 
the highest revenues concentrate on CBT. In Germany, for exam¬ 
ple, eight of the top 10 multimedia applications developers are 
working on CBT applications, according to Joachim Graf, edi¬ 

tor of the German Multimedia Magazin (Hightext Verlag). 
Duncan Garfield of Training Direct (Harlow, U.K.), a train¬ 

ing-resource provider, says that the same is true in the U.K. “Of 
those companies in the U.K. 
that produce genuine multi- 
media applications outside 

the consumer market, CBT 
developers are the most suc¬ 
cessful,” he says. 

Today, CBT applications 
generally run on stand-alone 

PCs that support audio, vid¬ 
eo, and a CD-ROM and that 

are usually not networked. 
However, the emergence of 
the Web and the prolifer¬ 
ation of company intranets 

may eventually make the 
platform choice superfluous. 

The major advantages 
of intranet CBT are platform 
independence and the net¬ 
worked interaction between 
learner and instructor. Other 

benefits are that on-line tests 
in Hypertext Markup lan¬ 
guage (HTML) format can be 

easily processed, and shared 
workspaces with white¬ 
boards and audio permit 
communication between 

learners. Thus, the most per¬ 
suasive argument for using 
the Internet and intranets in 

CBT applications may be a pedagogical one. “The Weh and oth¬ 
er networks let us take well-designed multimedia applications 
and strengthen them,” says Patrick Littlefield of MicroMentor 

(Boston, MA). 
One of the top multimedia developers in Germany, MIT 

(Friedrichsdorf), is creating a so-called virtual learning center 
(VLC) using intranet technology. This is an attempt to re-create 
on the network a content-rich physical learning center com¬ 
prising a virtual information source, a library, a classroom, and 
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an on-line meeting place for employees. 
The important elements of pilot VLC 

projects are the servers, with their train¬ 
ing archives, statistical features, and mes¬ 
sage-distribution and message-retrieval 
modules. A VLC server also offers e-mail, 
voice mail, chat rooms, forums, BBSes, 
whiteboards for shared workspaces, au¬ 
dioconferencing and videoconferencing, 
and screen and applications sharing. A 
VLC knowledge base enables users to 
choose from a multitude of self-directed 
learning methods and explore individual 
training strategies. 

MIT has been working with the Fraun¬ 
hofer Institute for Computer Graphics 
(Darmstadt, Germany) and the Univer¬ 
sity of Graz, in Austria, to design such a 
client-/server-based VLC. The first VLC 
project, which was completed in Septem¬ 
ber, used custom C++ programming. The 
developers are now working on a new ver¬ 

sion, based on Java and ActiveX. 

Hybrid Applications 
Until independent intranet-based CBT ap¬ 
plications become widely available, hy- 

Create Hypervideo 

If you know what hypertext is, it's easy 

to understand how hypervideo works. 

Without interrupting a video, a hypervideo's 

hot spots can link you to other sources of per¬ 

tinent information. To ob¬ 

tain more information 

regarding any object, 

actor, or background in 

a video, you just click on 

it; you’re then linked to 

text, photos, sound, vid¬ 

eo, or other content-de¬ 

livering applications. 

Arts Video Infograph- 

ique's (Poissy, France) 

MOVideo hypervideo ap¬ 

plication generator lets 

you link up to four differ¬ 

ent hot spots to each object without doing any 

programming. It offers a choice of 15 fade-in 

and fade-out effects; is directly usable on CD- 

ROM; and supports a large number of image, 

sound, and video formats. 

MOVideo SDK is the package’s tool for 

integrating video into a multimedia appli¬ 

cation. It provides DLLs for PCs and XOb- 

jects for the Mac and supports such com¬ 

pression codecs as In- 

deo, Cinepak, MPEG, 

and M-JPEG. In addi¬ 

tion, hypervideo gener¬ 

ated with MOVideo can 

integrate with many au¬ 

thoring environments, 

including those from 

Apple, Asymetrix, and 

Macromedia. 

Jean Claude Stella 

of Arts Video Infograph- 

ique comments that 

MOVideo is suited for 

presentation, education, and training appli¬ 

cations alike. He also believes that hyper¬ 

video will have a major impact on interactive 

TV and interactive games, two areas that will 

grow rapidly. 

MOVideo lets you make video 

as interactive as hypertext. 

POS Printer Cash drawer Scanner 
Customer displays Keyboards 

QOGQQOQQ 
seit 1928 

International Distribution: 
Kassen-Dietrich POS GmbH 

Fax+49-761 56881 
CompuServe 100637.1307 
http://www.dietrich-pos.de 

InterCon- InfraPrint 

Infrared printer interface 

IrDA support. SIR compatible 

Datatransfer up to I l5.2(X)Baud 

Transfer distance up to Im 

Automatic switching 

Centronics port stays available ► 

Ask for more INTERCON products! 

Sunderweg 4 
D-33649 Bielefeld. Germany 

Phone: +49/521/94226-0 
Fax: +49/521/444049 

Internet: http://www.seh.de 
li-Mail: infoWsch.de 
CS-ld.: 100742.1452 
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brid applications, such as CD-ROMs with 
Internet updates, will be the standard. 
I lybrid applications overcome Internet 

bandwidth shortage while enabling up- 
to-date video- and audio-enriched pro¬ 
grams. They store vast amounts of multi- 
media data locally on a CD-ROM and only 
update the source materials that are stored 

on the network. 
This approach works well for courses 

with rapidly changing content. The first 
hybrid CD-ROMs equipped with brows¬ 
er software and content in HTML format 
are just now emerging in Europe. 

The architecture of today’s CBT appli¬ 
cations is basically a series of frames that 
take the student through the course mate¬ 
rial. Management of the information is 
based on a hypertext or flowchart mod¬ 
el with conditional logic and branching. 

Unlike a classical hypertext architecture, 
where paths through a body of knowledge 

are ad hoc and determined by the user, 
the branch model of a CBT flowchart re¬ 
quires predefined paths. A storyboard de¬ 

fines the content of the training course, 
user interface, and interactions, and it links 
the content to the flowchart (see “What’s 
the Story?,” March 1996 BYTE). 

In the past, multimedia applications 
developers often had to create their own 
authoring tools and systems. According 
to Edgar Briitsch of HQ Lern und Infor- 
mationssysteme AG (Sissach), one of Swit¬ 

zerland’s top CBT companies, many de¬ 
velopers continue to employ their own 
authoring systems, although they’re get¬ 

ting too expensive to maintain and too 
complex to keep up to date. But he notes 
that while off-the-shelf tools have im¬ 
proved dramatically over the past few 
years, they are often too slow. 

The off-the-shelf tools that European 

developers like the most are Asymetrix’s 
ToolBook, Macromedia’s Director and 
Authorware, and Icon Author from Aim- 
Tech. Most of these authoring tools do not 
require programming skills, but they of¬ 
fer visual approaches to developing CBT 

components that can be reused and recy¬ 
cled as training methods need refinement 

or as content has to be updated. 

Easier Content Updates 
One important rule most experienced 
CBT developers cannot overemphasize is 
to separate the programming structure 
from the multimedia content. They say 
that graphics, animation clips, and video 
and audio segments best reside in their 

Lights, Camera, Action 

native formats. The practical benefit is 
that if a particular piece of content appears 
several times on the storyboard, it’s suf¬ 
ficient to store it only once and refer to 
this original in different contexts. This 
also makes updates and changes more effi¬ 
cient and saves storage space and main¬ 

tenance costs. 
Furthermore, by separating the pro¬ 

gramming structure from the content, 
graphic designers and video producers 
can work in parallel with programmers 
to develop subsequent pieces of an appli¬ 
cation concurrently. Developers can redi- 

International 

rect instructional paths and programming 
structures when course content changes, 
if globalization is required, or if relevant 
laws and regulations change over time and 
need to be updated. In addition, a train¬ 
ing course’s original writers, who are of¬ 
ten experts on the subject matter in ques¬ 
tion, can more easily maintain and refine 

the content. 
Separating the programming from the 

content is closely related to the modular¬ 
ization of programs. Clearly, it’s object- 
oriented programming that enables flex- 
ibility and moves CBT away from the 

* 
4&T What makes 

Velods the fastest 
database?” 

You do! Velocis"1 Database Server 
gives you speed-enhancing architec¬ 
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✓ ✓ Referential Integrity 
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Velocis the fastest database, 
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Bill-of-Materials Benchmark. 
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complex, tailor-made software programs 
of the past. Developers in France, Ger¬ 
many, the U.K., and other countries say 
that they regularly reuse elements of their 
software libraries and combine them with 
either Visual Basic or an authoring tool. 
This helps to keep the program develop¬ 

ment time to a minimum. 

Hypervideo Follows 
Hypertext 
“Dramatized video is a superb way of en¬ 
gaging and sustaining the learner's in¬ 
volvement in a complex training assign¬ 
ment,” says Mark Iliff of Price Waterhouse 
(London), a company that has been us¬ 
ing and developing CBT for 10 years. But 
video also serves as an excellent user in¬ 
terface for navigation inside multimedia 
applications. 

For example, Arts Video Infograph- 
ique (Poissy, France) has developed 
MOVideo, a program that lets users nav¬ 

igate inside a video. This Irypervideo soft¬ 
ware can turn any actor, object, or back¬ 
ground in a video into a hot spot and link 
it to any other information source (see the 

text box “Create Hypervideo” on page 
40IS 14). This feature is particularly use¬ 

ful for CBT applications because it allows 
a more direct interaction with the actors 
and objects in a video. 

The constant improvements occurring 
in the processing, 3-D graphics, and vid¬ 

WHERE TO FIND 

Arts Video Germany 

Infographiquc +49 6172 71000 

Poissy, France fax:+49 6172 710010 

+33 1 39 79 41 60 http://www.mit.de 

fax:+33 1 39 79 05 25 Sanderson CBT 
HQ Lorn und Sheffield, U.K. 

Informations- +44 114 281 3900 

systeme AG fax:+44 114 281 3901 

Sissach, Switzerland cbt#sandcrson- 

+41 61 9769111 ebt.co.uk 

fax:+41 61 9769110 http://www.sandcrson 

Inteco Corp. 
.com 

Woking. U.K. Training Direct 
+44 1483 751777 Harlow, Essex, U.K. 

fax:+44 1483 751496 +44 1279 623927 

info# intcco.com fax:+44 1279 623795 

http://www.intcco http://www 

.com .training-direet.eo.uk 

MIT Modernc 
Informations 
Technologic 
Fricdrichsdorf, 

eo power of PCs will soon enable a new 
generation of CBT applications that in¬ 
cludes smooth graphics animation, full¬ 
screen video, and realistic scenarios that 
you can solve using what-if simulations. 
These kinds of simulations are possible 
today only with the performance and 
graphics power offered by advanced, 
powerful multimedia PCs. 

In one real-world example of the pow¬ 
er of CBT, transportation authorities are 
starting to use sophisticated 3-D comput¬ 
er simulations to help their employees un¬ 

derstand and predict emergency situa¬ 
tions. Research has revealed that if staff 
members can run through simulated stress 
situations to understand their own reac¬ 
tions to them, they will have a much bet¬ 
ter grasp of how to conduct a search-and- 

rescue operation or give directions in a 
real emergency. B 

Valeric Thompson is a freelance writer based 

in ZJirich, Switzerland, who tracks telecom¬ 

munications and multimedia developments. 

You can reach her try sending e-mail to 100271 

.257@compuserve.com. 
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USS 2.1 billion. This is one of the reasons why it is high time 

to book for Warsaw. 

12th International Exhibition COMPUTER EXPO’97 
21st-24th of January 1997, Warsaw, Poland, 

Palace of Culture and Science, 
MOKOT6W Exhibition Center. 

812 exhibitors from 12 countries joined us 19%. 
If you would like to visit the exhibition 

please contact the Organizer: 

Biuro Rkklamy s.a. 
Warsaw Exhibition Board 
9, Flory Str., PL-00586 Warsaw 
phone: (022) 49 60 81.49 60 44,49 60 06 
fax: (022) 49 35 84; tlx: 815 812 rekl pi 

4 01S 16 BYTE JANUARY 1997 



INTERNATIONAL 

New Notebooks 
This year’s notebooks sport upgraded communications, advanced multimedia, 

bigger screens, and better battery management technology. 

By Mark LaPedus 

obile computing is undergoing some radical changes 
in terms of new technologies, architectures, and over¬ 
all functionality. These technologies are turning the 
once-limited notebook into a true desktop—or even 

workstation—replacement. 
This year's upscale notebooks include many desktop features, 

such as Pentium-level CPU modules with multimedia exten¬ 
sions (MMX), 13-inch or larger LCDs, 128-bit VGA graphics, dig¬ 

ital-videodisc (DVD) drives, 
fast modems, and chip sets 
that support synchronous 

DRAM (SDRAM), the uni¬ 
versal serial bus (USB), and 
hire Wire. New form factors, 
wireless technologies, video- 
conferencing, and advanced 

OSes such as Windows NT 
are turning notebooks into 
portable offices for mission- 
critical applications, says Wu 
Ieng-Guo, regional market¬ 
ing manager for Toshiba’s 

Asia-Pacific notebook oper¬ 

ations in Singapore. 
Today’s notebooks can do 

much more than last year’s 
notebook models. For exam¬ 
ple, a notebook can connect 
to a Global System for Mobile 
Communications (GSM) cel¬ 

lular phone via a PC Card. 
Phis lets you send or receive 
e-mail and faxes, and access 
the Internet over a wireless 
network, points out Rvis Lin, 
director of Acer’s Mobile Sys¬ 
tems Business division. 

Key Technologies 
Has the notebook displaced the desktop PC? Not yet. Today’s 
desktop systems have an advantage in price and performance, 
and they do not run on batteries. Still, some key technologies 
will continue to narrow the gap between notebooks and desk¬ 
top systems: fast microprocessor units (MPUs), MMX, wireless 
network adapters, videoconferencing, communications, and 

improved battery life. 
One place to look for notebook trends is Asia. Japan’s To¬ 

shiba is the world’s largest notebook supplier. NEC is also a major 

player. In addition, Fujitsu, Hitachi, and Sharp have recently 
entered the notebook market. Japanese companies are formi¬ 
dable competitors because as well as selling systems, they also 
make their own key components, including DRAM, ICs, LCDs, 
and, in some cases, batteries and peripherals, such as the upcom¬ 

ing DVD drives. 
However, many Japanese suppliers—and U.S. and European 

vendors—have their notebooks made in Taiwan. Taiwan is 
now the world’s largest mak¬ 
er of portables, according to 
the government-sponsored 

Market Intelligence Center 

in Taipei. 
Like desktop systems, 

notebook product cycles are 
shortening, while technolo¬ 
gies such as MPUs and screens 
continue to evolve quickly. In 
the last 18 months, for exam¬ 
ple, notebook makers have 
seen their CPUs change from 
75- to 100-MHz 486DX4S to 
150- to 200-MHz Pentiums 
with MMX. LCD sizes have 
zoomed from 10.4 inches to 
13 inches or larger. Prices for 

notebooks became even 
more attractive when LCD 
costs fell. Over the last year, 
South Korea’s Samsung and 
LG Electronics moved into 
thin-film-transistor (TFT) 
LCD production, causing 
Japanese suppliers to cut 

their screen prices. 
In mid-1996, a notebook 

with a 133-MHz Pentium, an 
11.8-inch LCD, a four-speed 
CD-ROM drive, and a 720- 

MB hard drive sold for $2800, according to Dataquest. By the 
middle of this year, a notebook with a 166-MHz Pentium, an 11.8- 

inch LCD, a six-speed CD-ROM drive, and a 1.2-GB hard drive 

will go for about the same price. 

Lots of Heat 
Notebook designers have for the time being abandoned the 
idea of placing Intel’s Pentium Pro processor in a portable. A 
standard Pentium Pro generates more than 20 W of power, mak- 
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ing heat dissipation and battery life a 
nightmare. A Pentium Pro would have to 
dissipate some 8 W before it becomes fea¬ 
sible to put it in a portable, says Michael 
Lim, marketing manager at Featron, a 
Taiwan notebook maker. Even Intel is 
discouraging vendors from putting a 
Pentium Pro in a portable until early this 
year, when it will offer an MPU-on-a-card 
for notebooks, says Jerry Kao, technical 
marketing manager for mobile systems 
at Intel Taiwan. 

MMX Notebooks 
Before that happens, though, notebook 
and desktop PC makers will first embrace 
Intel’s Pentium-level processors with 
MMX, a new series of instruction sets in 

the x86 architecture that boosts multi¬ 
media performance (see the text box 
“Enhanced Multimedia Performance” 
below). Then, Intel will ship the MPU-on- 
a-card for notebooks. This is much like 
Intel's approach to its next-generation 
Pentium Pro, code-named Klamath. 

Intel's MPU-on-a-card notebook 
module is a 4- by 2.5-inch card that sits 
on the system's motherboard. It consists 
of a Pentium, the “north-bridge” portion 

of Intel’s Mobile Triton II chip set (called 
the 430TX), a voltage regulator, and 
some L2 cache memory. 

The AcerNote Nuovo is a sleek midrange 
notebook featuring a heuristic power man¬ 
agement system that offers 5 to 8 hours of 
battery life. Powered by a 133- or 150- 
M Hz Pentium, the Nuovo weighs 7 pounds 
and comes with an 11.3-, 11.8-, or a 12.1 - 
inch TFT or DSTN LCD screen. 

The 1997 version of the AcerNote Nuovo 
will be based on the 166- to 200-MHz 
P55C with MMX. It will come with a 12.1 
inch TFT LCD with 800- by 600-pixel res¬ 
olution. Models will offer 2 GB of storage, 
Fast IrDA, CardBus, and an internal 
modem. 

The 430TX supports several desktop- 
like features: USB, DMA-33, SDRAM, 
and, perhaps down the road, RAMbus 
DRAM. The 430TX is a two-chip solution. 

The north-bridge portion is the controller, 
while the south-bridge part is the I/O. 

Late in 1996, Intel was expected to ship 
a Pentium Pro-based module for note¬ 
books, code-named Deschutes, which is 
a die shrink of Klamath. Like Klamath, 
though, Intel will sell Deschutes in a mod¬ 
ule form and will include its Voltage 
Reduction Technology (VRT) for saving 

power. Intel’s module will make notebook 
design easier and provide an upgrade path 
to faster MPUs such as Deschutes, Kao 
says. All a designer needs to do is tic a con¬ 
nector to the module and buy the I/O part 
of the chip set. 

Why won’t Intel sell the north-bridge 
portion with the module? “If we did 
that, we would be selling a notebook 
motherboard. But we don’t want to com¬ 
pete with our customers,” Kao says. 
“What a customer can do to differenti¬ 
ate their products is to buy the I/O, add 
different skins, and integrate other fea¬ 
tures onto their systems.” 

Portable Workstations 
Notebook makers are implementing 
Intel’s modular approach. For example, 

Taiwan’s First International Computer 
(FIC) is looking closely at Deschutes for a 
line of “portable workstations” that were 
scheduled to be out late in 1996 or early 

Enhanced Multimedia Performance 
Intel will put a radical twist in computing when 

it finally ships its multimedia-extensions 

(MMX) technology. MMX, a set of 57 new 

instructions added to the x86 architecture, 

promises to boost multimedia processing. 

Intel is integrating MMX in the code-named 

P55C Pentium chip, which the company 

expected to ship in the fourth quarter last year. 

However, confusion over the implementation 

of MMX technology recently caused Intel to 

delay the shipment of the P55C until the first 

quarter of this year. Intel will also incorporate 

MMX in the Pentium Pro this year. 

In theory, MMX could have a profound ef¬ 

fect on computing. Preliminary tests suggest 

that some multimedia and communications 

applications could run anywhere from 50 per¬ 

cent to 400 percent faster on an MMX plat¬ 

form, including 2-D/3-D graphics, MPEG, 

audio, and speech recognition. 

Notebook versions of the P55C with MMX 

will come out during the first half of this year 

or later, reportedly in 150- and 166-M Hz speed 

grades, sources say. In contrast, Intel will ship 

Klamath, the first single-chip version of the 

Pentium Pro, in volumes early this year-three 

months ahead of schedule. With MMX, how¬ 

ever, there appear to be some major barriers. 

"There are only a few business applications 

that take advantage of MMX,” says Jerry Kao, 

technical marketing manager of the Mobile 

Computer division of Intel’s Taiwan subsidiary. 

“In the short term, MMX will boost power 

management and battery life, because the new 

instruction sets reduce the CPU work load. If 

the processor has more time to be in the ideal 

stage, the system can save more power-up 

to 40 percent,” Kao says. 

Some independent software vendors (ISVs) 

are working on applications that benefit from 

MMX. Microsoft is talking about a plan to offer 

MMX technology in Direct3D API, a set of ser¬ 

vices for real-time, interactive 3-D graphics. 

Structurally, the P55C with M MX is like any 

other superscalar processor. It has an integer 

pipeline and a floating-point pipeline, with a 

dedicated register file for each. Data for MMX 

instructions must be loaded from memory 

through the L2 external cache and then into 

the floating-point register. The real changes in 

MMX involve its highly parallel operations, 

done via a technique known as single instruc¬ 

tion/multiple data (SIMD). 

Designed to enable SIMD operations, the 

four new data types are packed bytes (8 

bytes), packed words (four 16-bit quantities), 

packed double words (two 32-bit quantities), 

and quad words (64 bits). The new instruction 

sets fall into five categories-arithmetic, logi¬ 

cal, conversions, transfers, and MMX-specific 

tasks-that operate on these data types using 

eight new MMX registers. By operating on a 

packed-data type, the CPU can perform mul¬ 

tiple operations all in one instruction. 

The MMX instructions are similar to those 

in Sun’s Visual Instruction Set (VIS) for the 

UltraSparc microprocessor unit (MPU). How¬ 

ever, VIS has more to offer than MMX: 32 new 

registers, accelerated video decompression, 

more powerful addressing modes, pixel mask¬ 

ing, and a highly specialized set of operations 

that greatly accelerates motion estimation 

when compressing MPEG video streams. Still, 

MMX has a good chance to pick up more ISVs. 

Last year, Intel licensed MMX to its rival AMD. 
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Smart Routes to Connectivity 

SMARTER^ 
'he number of PC connectivity 

paths in your organization has 

grown. Your users want to connect 

their PCs to the Internet, to hosts i 

around the world, and to 

3 X clients. Mapping out these 4 
L:) routes requires the best PC-to- 

*•’ host connectivity software 

P available—SmarTerm®. 

SmaiTerm crosses all the 

I®1 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 B 
on their favorite web sites, 

X clients on their local UNIX 

host, a remote AS/400 host over¬ 

seas, an IBM mainframe in the 

corporate office, a Digital host at 

a regional branch, or a Data General 

host anywhere, your users can 

extend the reach of their PCs. 

SmarTerm makes efficient, reli¬ 

able and quick connections. It’s 

U ; jp* designed specifically to reduce 

Oj| your training and support burden 

3 by including tools and utilities 

•/'*’ that automate common activities 

FTI.S&V and integrate host and PC data. 

Plus SmarTerm is easy to learn and 

and the technical support is free! 
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this year, says Ralph Liu, product mar¬ 
keting manager. Code-named Teak, FIC’s 

portable workstation will have a 13.3-inch 
screen.M For heat dissipation, we will need 
a heat pipe and an external fan,” he says. 

Of course, Intel's modular approach 
supports only one MPU vendor: Intel. 
Meanwhile, Cyrix is offering a solution 
for notebooks, the 5GX86, a 586-like 
MPU that incorporates DRAM, a PCI con¬ 

troller, and graphics on the same IC. 
However, the 5GX86 is not pin-com¬ 
patible with the Pentium. 

Better Graphics 
Faster MPUs, coupled with new multi- 
media features and videoconferencing, 
will also bring the notebook closer to the 
desktop PC. In fact, notebooks are getting 

many desktop-like, multimedia features: 
MMX, DVD drives, MPEG-2,128-bit VGA 
graphics, 3-D audio and video, Digital 
Simultaneous Voice and Data (DSVD) 
modems, and others. There’s talk that 

notebooks may adopt Intel’s Accelerated 
Graphics Port (AGP), a new approach to 
accelerate 3-D graphics. Originally de¬ 
signed to be a graphics port for desktop 
systems for now, AGP has transfer rates of 
528 MBps and write performance 10 times 
better than the 133-MBps PCI bus. Over¬ 
all, these technologies provide some hot 
applications for consumers. 

For example, with a 16-bit Zoomed 
Video port (ZV port)—or a 32-bit Card- 
Bus—and a TV tuner, the notebook could 
become a portable TV. With its NTSC-out 
port, the notebook will act as a digital 
VCR, playing full-length DVD movies. 

Still, LCD size is one of the roadblocks 
for these applications. Mainstream mar¬ 
kets will continue to embrace 11.8- and 
12.1-inch LCDs, while high-end displays 
are rapidly moving toward a variety of 13- 
inch models. Beyond that. Sharp and 

others are developing high-end 14- and 
15-inch displays, with SXGA resolutions 
of 1280 by 1024 pixels. However, it is more 
likely that these latter LCDs will be incor¬ 
porated in luggable laptops, says Amos 

Tseng, hardware design manager for 
Mitac, a Taiwan notebook maker. 

LCDs are also critical for videocon¬ 
ferencing. Decent videoconferencing over 
the telephone line has been promised for 
years now, but current desktop systems 
and notebooks are still hampered by poor 
audio/video synchronization, skipping, 
time delays, and other problems. The 
major issue with videoconferencing over 

The 6600 is a sleek notebook for multi¬ 
media applications. Fbwered by a 133- to 
166-MHz Pentium, the 6600 comes with 
32-bit PCI VGA graphics, 1.2 GB of stor¬ 
age, 16-bit sound, MIDI, an IrDA port, ZV 
port, and Type II or Type III PC Card slots. 

The 1997 version will run CPUs from AMD, 
Cyrix, and Intel, including the P55C. It will 
include a 12.1 -inch TFT LCD screen, 2 GB 
of storage, 128-bit VGA graphics, a 10- to 
12-speed CD-ROM drive, MIDI, 16-bit 
and 3-D sound, CardBus, an internal 
modem, and a pair of bays to let you swap 
peripherals. 

i 
the Internet is the lack of bandwidth. 

Cost is another issue. Still, Intel and 
others are working on a $500 videocon¬ 
ferencing system for PCs, which includes 

Intel’s Proshare software, a V.80 DSVD 
modem, and an analog camera that links 
to a capture card or a digital camera that 
plugs into a USB connector. However, the 
frame rate is a mere 10 frames per second. 
This in turn is causing notebook vendors 
to consider integrating ISDN into a note¬ 
book to achieve or get close to real-time 
video at 30 fps. Still, some improved but 
competing technologies are surfacing in 

the videoconferencing arena: ZV port and 
CardBus. 

The first wave of notebooks will sup¬ 
port ZV port. In theory, the 16-bit ZV port 
provides real-time, full-motion video data 
at up to 27 MBps, or 24-bit color at 640- 
by 480-pixel resolution at up to 30 fps. 
To do so, ZV port transfers video and audio 
signals to a PC Card in a Type II slot from a 

video camera or similar input source 
attached to a notebook. These signals 
are sent directly to the graphics memory, 
bypassing the 133-MBps PCI bus. 

However, ZV port may be short-lived, 
says Derek Brearley, deputy executive of 
marketing for Taiwan’s Twinhead. The 
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hit, 33-MHz CardBus has complete 
.u vess to the 133-MBps PCI bus for use in 

video, multimedia. Fast Ethernet LAN 
i .irds, and SCSI devices, he says. “If you 
implement the CardBus, you won’t need 

the ZV port,” he adds. 
Toshiba, one of the major backers of 

ZV port, is hedging its bets by imple¬ 
menting both ZV port and CardBus 
across its notebook lines. “ We will be one 
of the first companies to have CardBus 
on our platforms, but there are still not 
a lot of 32-bit cards on the market yet,” 
says Toshiba’s Wu. 

Getting Connected 
Notebooks are getting wired—and wire¬ 
less. Today’s notebooks are embracing 
USB, which links some 127 peripherals 
over a 12-MBps network, and, eventually, 
FireWire, a bus with 100- to 400-MBps 
transfer rates. Notebooks are rapidly 
moving toward 10/100-MBps Fast Ether¬ 
net networks, 32-bit PCI docking, and 
other connectivity features. 

There are also innovations in wireless 
systems for remote applications. For 
example, wireless LANs using 2.4-GHz, 
spread-spectrum technology hold much 

promise for PCs, but they have proven to 
be expensive and slow for now. A PC 
I AN card for notebooks runs at a mere I 
to 2 MBps and costs $350. For shorter 

distances, however, 4-MBps fast infrared 
(IK) technology is moving to the note¬ 
book. It provides a handy way to move 
files between mobile systems and desktop 

PCs and printers. 
WANs provide a framework for more 

powerful applications. Today’s portables 

are capable of connecting to GSM phones, 

The Leo Designote 4500 is a multimedia 
notebook based on the 133- to 150-MHz 
version of the Pentium. The 4500 comes 
with a 12.1 -inch TFT or DSTN LCD screen, 
8 MB of memory (expandable to 48 MB), 
a 256-KB L2 cache, 32-bit PCI VGA 
graphics, and 1.2 GB of storage. 

The 1997 version will run 166- to 200-MHz 
P55Cs with MMX. Late in the year, it will 
offer a P6-based module. The system will 
include 128-bit VGA graphics, a 12.1 -inch 
XGA TFT LCD screen, and CardBus. 
And later versions will go to a 13.3-inch 
SVGA LCD. 

thereby giving you the ability to send 
and receive data over a wireless net¬ 
work. GSM, which runs at 900 MI Iz, is the 

de facto worldwide standard in cellular 
transmission—except in the U.S. Fiow- 
ever, the data rate for GSM is only 9.6 
Kbps, making it slow and painful to access 
information over a network. Still, it’s 
becoming feasible to download data via 
GSM by using V.42bis data compression, 
boosting the transmission rate from 9.6 

Kbps to 30 to 40 Kbps—a promising sign 
for notebook users. 

Battery-Life Advances 
Some new battery and power manage¬ 

ment technologies promise dramatic gains 
in battery life. Notebook makers will use 
lithium-ion batteries as standard equip¬ 
ment. The lithium-ion technology offers 
longer life than today’s standard nickel- 
metal-hydride (NiMH) batteries, but it is 
up to three times more expensive. Still, 
there’s a trend toward “smart” batteries. 
Temperature, voltage, and current sen¬ 
sors are placed on the battery pack, opti¬ 
mizing the use of batteries and increas¬ 
ing their lives. 

Taiwan’s Acer takes another approach. 

Its new Pentium-based notebook, the 
AcerNote Nuovo, runs for 6 hours or 
more on just six lithium-ion cells, says Lin. 
“In most notebooks, there are some pa¬ 
rameters you need to set up, such as the 

timing,” he says. “But we use a heuristic 
approach to power management. In other 
words, the software learns power man¬ 
agement by itself. We use a software 
algorithm based on a dynamic timing- 

adjustment system.” 
There are other developments, too. 

Microsoft is releasing a service kit to 
help PC vendors build power manage¬ 
ment features for portable systems into 
N’T 4.0. Microsoft’s service kit is limited, 

however. 
Some vendors are not particularly 

impressed. “It’s a short-term solution,” 

says Lin. “Microsoft may announce N'T 
5.0 early this year. At that time, they will 
add more power management features, 
but still, I don’t think NT will be popular 
for most mobile users.” 

Changing Form Factors 
Aside from the battery and power man¬ 

agement technologies, notebook form 
factors are also changing rapidly. Note¬ 
book makers are moving in two main 

directions: the traditional model design 
and the so-called thin-and-wide form fac¬ 
tor. Digital F'quipment, IBM, and Com¬ 
paq are the pioneers of the emerging thin- 
and-wide notebooks, but Acer, Twin head, 

and others are also developing these units. 
There are some major trade-offs with 

many of the thin-and-wide models. The 
biggest, perhaps, is the lack of internal- 
drive options. For example, IBM’s Think¬ 

Pad 560, which is only 1.2 inches thick, 

does not have an internal CD-ROM drive 

The World’s Top Notebook Manufacturers 
Top notebook makers in terms of worldwide shipments during the first half of 1996. 

Company Units shipped Market share (%) OEM partners in Taiwan 

Toshiba 1.031 million 20 None 

IBM 509,000 10 A small number are built by ASE 

NEC 448,000 9 Some are built in-house, others 
by FIC 

Compaq 428,000 8 Arima, Inventec 

Texas Instruments 280,000 5 Acer, FIC 

Apple 238,000 5 Quanta, Inventec 

Fujitsu/ICL 222,000 4 Acer, FIC, others 

Dell 158,000 3 Quanta 

Sharp 113,000 2 FIC, Twinhead, some in-house 

Others 1.718 million 

Total 5.145 million 

Source: I DC/Companies 
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or a floppy drive. Twinhead’s Pentium- 
based Slimnote-7 measures 11.6 by 9.2 by 
I. 4 inches and weighs 5 pounds. It has an 
II. 3- or a 12.1-inch LCD and a CD-ROM 
drive. Twinhead’s new offering, the Slim- 

note-9, is a 1.9-inch-thick, Pentium-level 
powerhouse that includes an 11.3- or a 
12.1-inch LCD, a CD-ROM drive, a 33.6- 
Kbps modem, and ZV port. 

Featron is going in the other direc¬ 
tion with a more conventional, modular 
design. Its new Pentium-level notebook 
has two expansion bays that can incor¬ 
porate optional CD-ROM drives, floppy 
drives, or batteries. Also, there are options 

WHERE TO FIND 

Acer, Inc. 
Taipei, Taiwan R.O.C. 
+886 2 545 5288 
fax:+886 2 545 5308 
http://www.accr.com/ 

Featron 
Technologies Corp. 
Taipei, Taiwan R.O.C. 
+886 2 299 0299 
fax: +886 2 299 6061 

First International 
Computer, Inc. 
Taipei. Taiwan R.O.C. 
+886 2 717 4500 
fax:+886 2 714 8676 
http://www.ric.com 
.tw/ 

Fujitsu, Ltd. 
Tokyo, Japan 
+81 44 754 8577 
fax:+81 44 754 8554 
http://www.fujitsu 
.com.jp/index-e.html 

GVCCorp. 
Taipei, Taiwan R.O.C. 
+886 2 755 2226 
fax:+886 2 755 2513 
twang(fr>gvc.com.tw 

Mitae International 
Corp. 
Taipei, Taiwan R.O.C. 
+886 2 501 8231 
fax:+886 2 501 4265 
markct^smtplink.mic 
.com.tw 
http://mitac.mic.com 
.tw/ 

Toshiba Corp. 
Tokyo,Japan 
+81 3 3457 2105 
fax:+81 3 3456 4776 

Twinhead 
International Corp. 
Taipei, Taiwan R.O.C. 
+886 2 917 9036 
fax:+886 2 916 0055 

to add the latest peripherals, such as a 

notebook version of a Zip drive or a mag¬ 
neto-optical (MO) drive. 

Other companies, including FIC, will 
hedge their bets and plan to offer several 
types of notebooks this year: ultraporta¬ 
bles, professional multimedia systems, 
and desktop and workstation replacement 
notebooks, says FIC’s Liu. The AcerNote 
Nuovo is a modular design based on a 133- 
MHz Pentium. But Acer will move to 150- 
to 200-MI fzCPUs—and faster chips—this 
year.44 We have one goal in mind: We are 
trying to replace the desktop,” says Lin. 
44 We’re getting closer to the desktop in 

performance and features. Maybe we can 
equal the desktop in features, but we still 
can’t match the price—at least yet.” □ 

Mark LaPedus is a HYILi contributing editor 

who lives in Taipei. You can contact him on 

the Internet at editors@bix.com. 
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Development tools for Unix and NT, 

and stereoscopic 3-D image processing. 
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3D Pointer Pro 
DM799 

Circle 976 on 
Inquiry Card. 

Philips Business Electronics 

Eindhoven, The Netherlands 

+31 40 2734087 

fax:+31 40 2735412 

http://www.philips.com 

3D Pointer Pro Brings Movement 
to Presentations 

There’s good news if you spend a significant part of your life 

giving presentations. Philips’ 3D Pointer Pro, a wireless, 

mouse-like input device, lets you freely gesticulate, move about 

the floor, and at the same time control your presentation screen. 

A miniature gyroscope translates wrist movements into cursor 

movements on the screen. The RF receiver connects to the 

mouse port and enables communications at distances of up to 

22 meters. 
It takes a few minutes to get used to the fact that you don’t 

need to establish a line-of-sight link, and in the beginning, it is 

not easy to find the cursor when you need it. However, an “acti¬ 

vate" button under the device lets you quickly locate the cursor. 

There is no software to install unless you want to use Gyro 

Tools, which comes on a single disk. Gyro Tools is a set of spe¬ 

cial-effects software that lets you highlight, underscore, and 

magnify key points in the presentation. These tools enable 56 

special effects. At DM 799, 3D Pointer Pro is not cheap, but 

professional presenters will soon appreciate being able to move 

around and click from any position in the presentation theater. 
-Bob Emmerson 

Scanners 

A Fast, High- 
Resolution Scanner 

Uuima'sViiwSiaiion A6000C Puis is 

a true 24-bit flatbed scanner with 

4800- by 4800-dpi resolution. The 

product offers single-pass scan¬ 

ning. With a SCSI-2 connection, the 

scanner has 64 KB of cache mem¬ 

ory, for high-speed processing of 

13.1 seconds per A4-size color 

image. It features an LCD panel and 

an automatic document feeder. It 

supports I WAIN-compatible soft¬ 

ware applications and features a 

cold-cathode fluorescent lamp, 

offering up to 30 times longer life 

than traditional lamps. 

Price: Call company. 

Ultima Electronics Corp.% 

Taipei, Taiwan R.O.C., 

+886 2 788 5470; fax: +886 

2 7885657. 

Circle 988 on Inquiry Card. 

Keyboards 

Butterfly Keyboard 
with Extra 
Number Pad 

Tut 1 rgonomicLAVoui of ihi Gi BE But¬ 

terfly keyboard helps you avoid 

repetitive-stress injuries by pro¬ 

viding a number pad on each side 

and an arrow-key block in the cen¬ 

ter of the keyboard. The AT- and 

PS/2-compatiblc device is available 

with American and German key¬ 

board layouts. 

Price: DM 174.20. 

GeBE Peripheriegerate, Treuen, 
Germany, +4937468 6500; 

fax: +493746865050. 

Circle 986 on Inquiry Card. 

Image Boards 

PiePort Synchronizes 
Up to Four Cameras 

Wim IMF PicPoRI IMAGE-ACQUISITION 

board, you can synchronize up to 

four cameras, thus enabling stereo¬ 

scopic 3-D image processing. The 

device integrates with the PCI bus, 

and you can use it with a range of 

image-sensor and camera types. It 

transfers data to the video mem¬ 

ory of the host system at speeds of 

up to 132 Mbps. 

Price: Starts at US$495. 

Leutron Vision, Glattbrngg, 
Switzerland, +41 I 8100676; 

fax: +41 I 8109440; 

http:llwww.lentron.com. 

Circle 977 on Inquiry Card. 

New PCM 
Daughterboards 

Dai a Cut's Snapper ranch of image- 

acquisition boards includes a PCI 

Mezzanine Card (PMC) daughter¬ 

board with the ability to transfer 

data to the host system at rates of 

JANUARY 1997 BYTE 40IS 23 



Hardware International 

up to 133 Mbps. The boards are 

compatible with the Snapper SDK, 

which is available under DOS, Win¬ 

dows, and Mac System 7. The PMC 

daughterboard is available under 

LynxOS and VxWorks. 

Price: Call company. 

Data Cell, Ltd., Maidenhead, 

UUt, 144162841S444; 
fax: +44 162X415400; 

kevinria active, i maxing, co. uk; 

http:/I www. i magi tig. co. uk. 

Circle 978 on Inquiry Card. 

Networking 

Link Ethernet 
Segment to an ATM 
Baekbone 

Linking Eimerni i LAN segments fo an 

ATM baekbone, the switches in the 

modular ALSfamilyarc set toclim- 

inate your LAN bottlenecks. They 

provide up to 100-Mbps Ethernet 

ports in a chassis with up to 16 slots. 

A powerful RISC architecture and 

a 10-Gbpsswitching matrix enable 

operation even under high network 

loads. All the modules in the ALS 

family are hot-swappable. 

Price: Call company. 

Hirschmann Network Systems, 
Neckartenzlingen, Germany, 
+49 7127 14 ISII; fax: +49 

712714 1542; n-hi-line 

@nt-hirschmann.de; 

http:Hwww.hirschmann.de. 

Circle 1112 on Inquiry Card. 

Low-Cost Network 
Adapters 

The KNE40T Ethernet network 

adapters for the PCI bus come in 

lOBasc-T and 10Basc-2 versions. 

They include drivers for ODI for 

DOS, NDIS2 for DOS and OS/2, and 

NDIS3, as well as NetWare and Win¬ 

dows NT/95. Additionally, the pack¬ 

age includes a configuration and 

diagnostic utility. 

Price: Starts at DM 86. 

PSP Pillokat Systeme, Hahn- 
st at ten, Germany, +49 6450 

2288; fax: +49 64502220. 

Circle 982 on Inquiry Card. 

CD-ROM Drives 

Portable CD-ROM 
Drive Supports 
Multiple Platforms 

The Diso-6 is a poriabif, fop-ioading 

six-speed CD-ROM drive with low 

power consumption. It uses four AA 

batteries in stand-alone mode and 

can also draw its power through the 

PC Card. You can share the unit and 

move it between systems without 

rebooting. Software includes driv¬ 

ers for DOS, Windows 3.1, Windows 

95/NT, OS/2, and Mac Power Book. 

Price: £549. 

Chase Advanced Technologies, 
Bradford, U.K., +44 1274 

225000; fax: +44 1274 

225020; sales@chase-at. com. 
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The 
*1 \ 

next 
Alaska Xbase++ 

nology 
MEW 

Now XbToolslll available! 
Alaska Xbase++ features seamless migration to advanced 

technologies necessary in mission critical application development. 

100% C lipper 5.2x compatibility proterhyour mvesimeni in existing code. Multi platform availability allows one source code to support different 

opening l'L<* OV2. Windows 95 and Windows NI Generates 32bit multithreaded ready native code tor Fast and solid applications without any 

limits Seamless migration from character to graphical user interfaces. Real object oriented programming model with multiple 
inheritance. Exchangeable OataBaseEngineS inrm a Ixidge Iretween the (Xiwerful Xbase language to the .slate of the art' DBMS-syslems like SQI and others. 

For Free! For morn mtorm.ition order a free full function demo packet 

Fax cx mail this (dU|)on to Alaska. pax: + 49/5) 96/95 72-22 

Company 

Adrln»s\ 

Phone Fax 

Which o|Hvatmg system 
do you plan for using 
in future? 

□ OS/2 

□ Windows 95 

□ Wimknvs NT 

SOFTWARE 
The database professionals. 

Alaska Software GmbH • HauptfttraGe 7I-?) • IW>."»760 Km-hbnni/fhrmaiiy * Tel.: +49/6l96/0r>?2-0 • Fax:+49/6196/9572-22 * eMail: 1(10436.137Ti&roiiipuserve.r»m 
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Manage Data 
Off-Line 

Wim (ftSK.Mi, a si riis o» CD-ROMs, 

you art* able to manage the Inter¬ 

net’s information chaos off-line. 

The product includes popular Web 

pages, a directory of Internet and 

e-mail addresses, newsgroups, and 

international fax and phone num¬ 

bers. The system accepts queries in 

36 languages and can directly con¬ 

nect you to the Web via Microsoft 

Internet Explorer. 

Price: DM SO. 

Media Scout Multimedia, 

Meckenheim, C Germany, 

+49 22S 889393; fax: +49 

225 889397; order 

(u MediaScout.com; 

http://www.MediaScout.coni. 

Circle 990 on Inquiry Card. 

Tourist Guide Includes 
Mapping Features 

Tut ViSUAlMAP ClIY SFRIFS Of DKillAl 

tourist guides integrates a vector¬ 

ized map and SQL queries for such 

European cities as Barcelona, Berlin, 

London, Madrid, Munich, Paris, 

Rome, and Seville. It helps you find 

hotels and restaurants and plan 

sight-seeing trips. You can also 

measure distances between loca¬ 

tions and personalize maps with 

individual highlights. 

Price: DM 70. 

Visual GIS, Madrid, Spain, 

+34 1372 9920; fax: +341 

372 8504. 

Circle 991 on Inquiry Card. 

Computer Telephony 

All-in-One 
CTI Package 

Wiih Apciniia, a Winixjws NT-basid 

computer-telephony system, you 

can build sophisticated voice-mail, 

automated-attendant, and IVR 

applications. It includes a Dialogic 

voice-processing board and a suite 

of software applets that support up 

to 120 telephone lines. Off-the- 

shelf Apcentia applets are available 

for telecom resale, hot desking, fol¬ 

low-me services, and emergency 

responses. 

Price: Call company. 

C3 Computer Telephony, 

Cambridge. U.K.. +44 1223 

423562; fax: +44 1223 

420709. 

Circle 995 on Inquiry Card. 

PREVIEW IntoLourier 

Utilities Help 

New Window 
Qpen... 

CtrUN 
CtrUO 

Print Ctrl+P 
Print Setup... 
Define Web Browser CtrUW 

Compile... 

Exit 

Age Of Reason; Introductio 

ng can defeat censorship. 

Of Wisdom and the Intern 

The Age Of Reason 

By Thomas Paine 

Editor's Introduction 

InfoCourier 

*99 

Circle 989 on 
Inquiry Card. 

Oakley Data Services 
Uttoxeter, U.K. 

+44 1889 565064 

fax:+44 1889 563219 

http://www.smartcode.com 

InfoCourier Compiles HTML 
into Executable Files 

How do you distribute an HTML document to someone who 

hasn’t connected to the Web yet? (There are plenty of stand* 

alone PCs out there.) InfoCourier (1C) solves this problem by com¬ 

piling HTML documents into an executable file, so you can dis¬ 

tribute it to such users. When the recipient activates the file, the 1C 

run-time browser displays the pages as if viewing them on the Inter¬ 

net. If, against all odds, the recipient happens to be on-line and has 

a standard browser, he or she can click on links in the document 

and view URLs on-line. 

The program enables the author to protect pages against illicit 

copying or printing, and you can set a time limit on the publication. 

In addition, you can password-protect certain pages of the com¬ 

piled document so only authorized people can view them. To com¬ 

pile a publication, you open the HTML-formatted page that you 

want to be your first home page. You then click on File\Compile and 

1C does the rest, automatically compiling the home page and all 

other files in the same directory. 

Although 1C is a 16-bit Windows program, it accepts 32-char¬ 

acter filenames. A free, fully working evaluation copy of the pro¬ 

gram is available at http://www.smartcode.com or ftp://ftp 

.smartcode.com. -Bruce Tober 

Add Mobile-Phone 
Addresses 

Till I All SI VIRSKM (N WmPHOM (4.1) 

includes MobiDown, an application 

that lets mobile phone users down¬ 

load the phone’s address book to a 

PC. MobiDown uses GSM’s standard 

AT-CPB commands and connects 

over V.24 or PC Card to the PC. It is 

also capable of selecting just the 

most frequently used addresses. 

PrU e: DM 50. 

Megasoft, Wien, Austria, 

+43 I 4702022; fax:+43 1 

470 2022 77; herbert 

(ri megasoft.co.at; 

http://www. megasoft.co.at 

/megasoft. 
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Communications 

Multiple-Platform 
Fax Server 

Tin Comiax iax sirvir for hi iircx.i - 

neous Windows NT and Unix net¬ 

works provides least-cost routing 

and supports ISDN as well as tele¬ 

phone networks. On pure Windows 

networks, the system integrates 

with MS Exchange. It also works 

with OS/2 clients. 

Price: Call com fumy. 

Com-EM-Tex 

Computercommunications, 

Munich, Germany, +49 89 

547500; fax: +49 89 

54750200. 

Circle 994 on Inquiry Card. 

Share an E-Mail 
Account 

OctoMah Gaff is a mar gateway for 

MS Exchange. It lets all e-mail users 

on a LAN share a single Internet 

account. The system deploys the 

POP3 mail protocol, not SMTP, so it 

offers an individual mailbox for all 

Exchange users. For dial-up lines, 

you can configure OctoMail Gate 

so that it automatically checks 

e-mail on a regular basis and re¬ 

ports the status of the inbox and 

outbox. OctoMail Gate also man¬ 

ages message traffic at several 
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LPA’e indu&try-leading 32-bft FVolog compiler provides 
everything you need to build entire graphical Windows 
applications, or Just to add intelligence to C/C++, 
Delphi or Visual Basic. 
The benefits of LPA FYolog for Windows include: 
y Works with all versions of Windows 
■ Fully integrated MPI development environment 
■ Code cross references graphical call graph, dialog painter 
■ State-of-the-art source level debugger 
■ Support for HTML, CGI and the Web 

Other modules include: 
■ PATAMITE - a stand-alone data mining utility 
■ FLEX - for frame based expert systems 
■ FLINT - for Fuzzy Logic reasoning 
■ PROLOG++ - for object oriented programming 

Logic Programming Associates Ltd 

Phone (US Toll Free): 1-0OO-949-7567 
Phone: +44 (0)101 071 2016 
Fax: +44 (0)101 074 0449 
Email: lpa<SDcix.compulink.co.uk 
WWW: http://www.lpa.co.uk 

Subscription Problems? 

If you have a problem with your BYTE 
subscription, let us know! For best service, 
provide a brief description of the problem and 
a copy of a recent magazine mailing label (if 
available). If your label is unavailable, just 
give us your subscription account number 
along with your name, address, and zip code 
where your BYTE subscription is currently 
being sent. If you have a change of address, 
be sure to provide both your old and new 
addresses. If the problem involves a payment, 
be sure to include copies of your cancelled 
check (both sides) or your credit card 
statement. Please include a "business hours" 
phone number if possible. Send to: 

BVTE BYTE Magazine Subscriber Service 
PO Box 555, Hightstown, NJ 08520 

Fax: 609-426-7087 
Phone: (9 a.m. to 8 p.m. Eastern Time, 

Mon. - Fri.) 800-232-2983 (U.S.), 
or 609-426-7676 

A Division of The McGraw-Hill Companies 

International 

Internet aecounts. 

Price: Starts at FF2990. 

Octopus. Aixett Provence. 

France. +33 4 42394333; fax: 

+33442397939. 
Circle 993 on Inquiry Card. 

Development 

Team Development 
Tool for Unix and 
Windows NT 

SnII J+, AN OBJECT-OfUtNTE 0 H AM DEVI l- 

opment platform for Unix and Win¬ 

dows NT, provides a complete suite 

of development tools, from project 

management to documentation. 
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With Sniff+, developers can work 

in a uniform way in a heteroge¬ 

neous Unix and Windows NT envi¬ 

ronment. The system also includes 

an open-parser API for C, C++, FOR¬ 

TRAN, Java, and CORBAIDL. 

Price: DM S100 (four-user 

Unix license). 

TakeFive Software. Salzburg. 

Austria. +43 662 4379130; 

fax: +43 662 4379136; 

infodi takefive.co.at; 

http:llwww.takefive.co.at. 

Circle 997 on Inquiry Card. 

Fast Source Code 
Parsing 

If you nfed to rfingineer or develop 

large software projects, Source 

Navigator, a multiplatform and 

multilanguage development tool, 

helps you reduce development 

cycles. It supports fuzzy parsing and 

cross-referencing in C, C++, Java, 

Tel, and FORTRAN. A symbol and 

class hierarchy browser lets you 

efficiently manage existing source 

code. The vendor says Source Nav¬ 

igator can scan 100.000 lines of 

Software 

code in minutes. It runs under all 

flavors of Unix and Windows NT/95. 

Price: Start sat DM3000. 

CAS. Obertshausen. Germany. 

+49 6104 98080; fax: +49 

6104 980830; 

info(ticas-gmbh. de; 

http: I I www. cas-gmbb. de. 

Circle 998 on Inquiry Card. 

STEP-Compliant 
CAE Tools 

Ff ATURINO ON-l INE ANAIYSIS, OBJECT ORI- 

entation, and integration of pro¬ 

cess chains, Sigraph ET and EM Rare 

CAE tools for process automation 

and electronic engineering. They 

run on Windows and Unix work¬ 

stations, support the STEP product 

data management standard, and 

integrate with Intergraph's PDS 

plant engineering system. 

Price: Starts at DM 19.000. 

Siemens Anlagentechnik. 

Erlangen. Germany. +499131 

746169; fax: +49 9131 

723074. 

Circle 992 on Inquiry Card. 

Spreadsheets 

Excel Docs Chemistry 

Arrow) 2.0 for Microsoft Excei irans- 

forms Excel software into a spread¬ 

sheet that understands chemistry. 

It adds structural diagrams to the 

spreadsheet, thus letting scientists 

explore chemical trends and QSAR 

studies. You can calculate chemi¬ 

cal properties (e.g., molecular 

weight) by linking the correspond¬ 

ing function to a cell. The package 

also complies with major chemical 

drawing programs and supports 

Excel’s workbooks and AutoFilter 

features. 

Price: Gall company. 

Synopsys Scientific Systems. 

Ltd.. Leeds. U.K.. +44 113 

243 3339; fax: +44 113 243 

8733; siilesio synopsis, co. uk. 

Circle 999 on Inquiry Card. 
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Exabyte libraries employ sophisticated technology' like intel¬ 

ligent robotics and multiple drives working parallel to 

ensure lully automated back-up and rapid file retrieval. When 

ecpiip|>ed with our new Mammoth drive a single library can store 

from NO gigabytes up to 3.2 terabytes of data at a transfer rate 

up to 86.-1 GB/hr. 

As the leader in 8mm technology we have designed our libraries 

to be compatible with multiple software applications across all 

client/server platforms. Exabyte is the only manuiacturer to 

design all the components in a family of libraries; these include 

drives, media and robotics. Our tape library expertise eases inte¬ 

gration, assures a clear upgrade path and delivers superior per- 

f'ormance, capacity, reliability and fully automated back-up. 

Superior automated 

back-up and restore 

front the world's 

largest manufacturer 

o f 8 mm tape 

libraries. 

4 

For more information about KxflliytrV t.i|M‘ library family 

contact r.xaliyte's photic service: *31 50 25 *18 8*M) 

BBS «51 50 25 81 667, httpi/Avxvw.exnhy te.com 

EXA 
Exabyte Europe, tel: 4.51 50 26 *48 800, lax: 4.51 50 25 81 582, 

I’ythagoraslaan 100, 558*4 llll Utrecht, The Netherlands THE STANDARD IN STORAGE 
Circle 731 on Inquiry Card (RESELLERS: 732). 
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The New Wove for Success 
Global Logistics is Changing the Way We Do Business, and is 

the Answer to Managing the Computer Component Supply Network. 

Sponsored by: n 
IT'S VERY WELL MADE IN TAIWAN 

Saturday, 15 March, 1997 

Auditorium 3B, TCM Conference Center at the Hannover Fairgrounds 
To Register for this FREE Conference, please respond by February 19,1997 via FAX or the Internet 

U.S. BYTE Fax (603) 924-2602 BYTE Web site: http://www.byte.com 

Please register me for the "Global Logistics" Conference at CeBIT 97 in Hannover, Germany! 

Nome_Title_Compony_ 

Address_ 

Country _ 

City. Poslal (ode 

Phone Fax 



3-D Workstation 

SGI beefs up the low end of its 3-D graphics workstation 
line with the power-packed 02. By Dave Rowell 

Silicon Graphics’ Wintel Killer 
I ust when NT-based Pentium 
Pro PCs are looking like hot 
3-D machines (see “Afford- 

I able 3-D Workstations,” De¬ 
cember 1996 BYTE), Silicon Graphics, 
Inc., introduces the sexy blue 02. Re¬ 
placing the Indy in SGf s workstation line¬ 
up, the 02 is built from scratch to han¬ 
dle complex video and graphics—and 
street pricing starts below $6000. 

In our OpenGL 3-D graphics testing, 

the 02 ran well against the latest Intel 
systems. With professional video appli¬ 
cations, it should provide an even-better 

bang for the buck. I was impressed by the 
02's ability to distort a live video stream 

in real time. 
The 02 architecture, a unified mem¬ 

ory design on steroids, dynamically al¬ 

locates the system memory among dou¬ 
ble-frame buffers, a 24-bit /-buffer, and 

virtually unlimited texture storage, all 
through a 2.1-GBps memory bus. With 
independent “engines” for memory con¬ 
trol and rendering, display, imaging, com¬ 
pression, and I/O control, the 64-bit 180- 
MHz Mips R5000 CPU has little left to do. 

The memory and rendering engine ef¬ 
ficiently gates access to system memory 
(up to 1GB of SDRAM DIMMs) with cross¬ 
bar switching. The rendering component 

3-D Graphics Performance 

SGI 02 
($83421 

TO410 
($11,432 
with 16 MB 
Intense 30) 

OpenGL performance tested with Viewperf 5.0. 
Viewperf is single-threaded. Estimated street 
prices, as tested with comparable configurations 
(128 MB of RAM, 4-GB hard drive, 17-inch color 
monitor). Intergraph has dual 200-MHz Pentium Pro 
processors with 258KB L2 caches. SGI 02 has 
single 188MHz Mips R5000 with 512-KB L2 cache. 

■cuts Box 

Silicon Graphics, Inc. 

Mountain View, CA 

' (800)800-7441 

(415)960-1980 

fax:(415)961-0595 

http://www.sgi.com/ 

. Circle 1062 

on Inquiry Card. 

02 Workstation 

$8342 
(estimated street price) 

(With 128 MB of RAM, 512- 

KB L2 cache, two 2-GB SCSI 

hard drives, 17-inch monitor, 

and external floppy drive) 

The 02 packs lots of video, imaging, and 3-D 

graphics power into a small, modular package. 

provides hardware acceleration for tri¬ 
angle setup, /-buffering, and textured and 
nontextured rasterization with up-to-32- 
bit RGBA graphics modes. The 02's dis¬ 
play engine supports up to 1280-by 1024- 
pixel displays, as well as screen capturing 
and video-format conversion in real time 

without CPU overhead. 
The imaging and compression engine 

performs real-time JPEG for nonlinear ed¬ 
iting as well as MPEG-1 hardware decod¬ 
ing. It supports Cinepak, QuickTime, and 
AVI codecs (but not in real time). With a 
programmable 66-MHz R3000 integer 
core, it will handle future formats. 

The 02 can maintain simultaneous an¬ 
alog or digital video streams. It also has 
two wide UltraSCSI channels, built-in 10/ 
100Base-F Ethernet, and a 64-bit PCI slot. 
An optional $1000 AV module provides 
the jacks for video and audio equipment, 
including the 02*s digital camera. 

Irix 6.3 has a new Web-based user in¬ 
terface, which allows such things as hy¬ 

perlinks within the extensive on-line doc¬ 
umentation. SGf s applications suite lets 

RATINGS 

TECHNOLOGY ★ * ★ * ★ 

IMPLEMENTATION ★ ★ ★ ★ ★ 

PERFORMANCE * ★ ★ * 

you edit images, video, HTML, and VRML 
Also bundled is Netscape's Navigator 3.0 
and EastTrack Server 2.0, as well as In¬ 
signia's SoftWindows 2.0. 

With price/performance numbers that 

match or exceed those of NT worksta¬ 
tions, the 02 destroys any rationale to 
leave the SGI camp to run professional ap¬ 
plications recently ported to NT. □ 

Dane Rowell is a BY Hi senior technical editor. 

You can reach hint at drowell@bix.com. 
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Search Tool 

These “private " versions of AltaVista lack the heavy hardware that makes the 

Web tool such a screaming performer. By Steven J. Vaughait-Nicbols 

Local AltaVista Searching 

AltaVista Search 

Private Extensions 
single-user version, 

$29.95; 25-user work¬ 

group version plus server 

license, $899.95; 250- 

user intranet version and 

server, $15,999.95 

Digital Equipment Corp. 

Maynard, MA 

(508)493-5111 

http://altavista.software 

.digital.com/ 

Circle 1000 

on Inquiry Card. 

Besides letting you use a Web browser, the local AltaVista 

services come with their own front end. 

igital Equipment hit a grand 
slam with its AltaVista Inter¬ 

net search engine (http: 
//www.al tavista.digital.com). 

Now, the company is trying to repeat its 

success with free-text search programs 
for PCs, LANs, and intranets. This soft¬ 
ware family goes by the cumbersome 
name of AltaVista Search Private Exten¬ 
sions, but the programs themselves are 
anything but clumsy. 

From a marketing point of view, it’s 
an unbeatable idea. AltaVista is, without 
a doubt, the search engine of choice for 
the Internet. Practically speaking, how¬ 

ever, it’s another matter entirely. The 
problem is that the Private Extensions 
lack what made their big brother suc¬ 
cessful—screaming performance, thanks 
to Digital Unix running on an arsenal of 
high-end servers. Instead, the Private Ex¬ 
tension servers are constructed to run on 
either Windows 95 workstations or Win¬ 
dows NT servers. In both of these cases, 
any Web browser can act as a client to the 
database server. 

While it’s still too early in the devel¬ 
opment process to make any hard pre¬ 
dictions about the baby Alta Vistas* speed, 
they’re clearly not going to be as fast as 
the server we know and love from use 
on the Internet. Then again, most of us 
don’t have the luxury of running appli¬ 
cations on maxed-out Digital Alpha clus¬ 
ters either. 

From your desk, you won’t be able to 
tell the difference between your local 
AltaVista servers and the Internet server 
(except for the performance slowdown). 
The interface looks and feels the same as 
ever. Behind the front end, the database 
engine, while taking different roads, 
works as its Unix elder does. For exam¬ 

ple, with advanced searches, you use 
Boolean-style operators—the one odd 
fish is “AND NOT” for “NOT”—and you 

can narrow searches by restricting them 

to particular fields in the automatically 
generated records. 

On the server side, while query results 
come in at a decent clip, full-text index¬ 
ing takes a long time. You’d be well 
advised to run this job in batch mode at 

RATINGS 

TECHNOLOGY ★ * ★ ★ 

IMPLEMENTATION * A ★ ★ 

PERFORMANCE ★ ★ ★ 

an obscene hour of the morning, when it 
won’t impact anyone’s real-time work. 

The only real problem with the new 
AltaVista spin-offs is that there’s nothing 

new here. Long before the Web was a 
gleam in Tim Berners-Lee’s eyes, askSam 
Systems (http://www. asksam. com), with 

its eponymously named free-text data¬ 
base product, was indexing and retriev¬ 
ing data for PCs and LANs. Today, the 

company’s Web Publisher does essen¬ 
tially the same job as AltaVista. What’s 

more, askSani bests AltaVista in the num¬ 
ber of file formats it supports. 

For example, the AltaVista servers can 
work with most Microsoft formats, sev¬ 
eral graphics and spreadsheet formats, 
and all Hypertext Markup Language 
(HT ML) formats. However, askSam can 
do all that and adds Lexis/Nexis, Word¬ 

Perfect, and database formats like the 
Xbase family’s DBF. 

Now, make no mistake, AltaVista does 
a fine job of organizing information from 
your PC to your intranet. It’s just that 
you should look at other products, rather 
than simply leaping for AltaVista. You may 
find that the best-known product is not 
the best product for your office. □ 

Steven J. Vattghan-Nichols is a freelance writer. 

You can reach him at sjvn@bix.com. 
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Dr Solomon’s 

90.7% I 

McAfee 
65.2% 

Norton AntiVirus 
59.7% 

McAfee 

92.9% 

Norton AntiVirus 
85.4% 

McAfee 
84.6% 

irus 

You want the best virus 
detection software for your 
computers. Just look at 
the facts. 

In study after study, test after 

test, one virus detection soft¬ 

ware wins out against the rest 

- Dr Solomon’s. The fact is, 

Dr Solomon’s anti-virus scan¬ 

ners give you superior detec¬ 

tion and repair of all varieties 

of viruses - polymorphic, “in 

the wild,” hoot sector, stealth 

and others. The numbers 

prove it, again and again. 

Dr Solomon's Anti-Virus 

T(x>lkit is the international 

leader in virus detection, 

with over 3 million users 

worldwide. 

Tlte Anti-Vims Toolkit is 

available on all platforms 

including: Windows 95, 

Windows NT, Windows 3.x, 

IX\S, NetWare, Macintosh, 
OS/2 and SCX3 UNIX. 

Make sure you know the facts 

about anti-virus software. 

Because when it comes 

to chixxsing the best, the 

decision isn’t even close. 

For free 
evaluation 

please visit our 
web site at: 

www.drsolomon.com 

Dr Solomon's Software, Inc. USA 
- I -888-DRSOLOMON 
(888-177*6566) 

Dr S»lomon’s Software Ltd., U.K. 
- +44 1296 318 700 

Dr S»lomon's Software, Germany, 
GmbH - *49 40 25 19 540 

IT Secure, Indio 
- *91 22 64» 1233/1246 

Priority Oita Systems Ltd., Ireland 
- *353 I 284 5600 

Menxxy Masters, Kenya 
- *254 2 751 916/7439 34/223543 

(imp) ASISA, Mexico 
- *52 5 392 4IS5 

Data Alert International I3V, 
Netherlands =* * 31 70 307 7111 

Ilysupi'HMn South America 
- *56 2231 0308 

Information Security AI3, Sweden 
- *46 8580 100 02 

C >>S (Computer Services, 
Zimbabwe * *26 3 4 304 822 

For a complete listing of all world¬ 
wide distributors: please fax yixir 

*273*7474 

D« SOLOMON'S 
Lhe internatKMi.il leader in virus fxoteelion 

Dr Solomon's Software 
One New Lnglarxl Executive Park 
Burlington, MA 01803 
888-DRS< M.OMON 

request to 617' 
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IMtobotics 
Sportster 

Winmodem 33.6 
The faxmodem 

made especially for 

Windows-based PCs 

■ l>ps data ■ V.I7 (Iroup 
III 14.4(H) and 9.CHH) bps Clasa I 
and (Mass 2 send/receive fax — 
■ 115.2(H) bps maximum throughput 

■ TYue ITU-T V.34 at 28,800 bps ■ V.32 his at 14,400 bps 
■ V.42/MNP 2-4 error control ■ V.42 bis/MNP 5 data 
compri'ssion ■ 5-year parts/lalsa- warranty 

WHY 
PAY 

, RETAIL? 

Includes: Look Your Best 
Color Paky a $299 value! EPSON 

Stylus Color 500 
A ward- winning 

photo quality color printin 

$114.93 CDW 65767 

CDW Sells 
For Less! 

▲ 720 x 720 dpi black and e 
A Up to 4 ppm black, 
720 x 300 dpi plain paper 

A ESC/P 2 and IBM* X24/J 
emulation 

^ A -I scalable and 5 letter- 
quality built-in fonts 

A “IdKik Your lk*st Color l*ak" includes full version of Sis 
Print Artist,M V3.0 and Adobe* Photo Deluxe” for PC, Ado 
llomePublisher,M V2.1 and Adot>e PhotoDeluxe for 
Macintosh’. FUNTAST1C Fonts and inort*! A 2-year limij 
warranty 

‘AvutUtb/i- 1/97. Su/tfK" Ini b\t rrnr/or Internri ftrttvuirr* 
('all I HIMH25 (fSRI for mor.- info $279.00 CDW 73069 

HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 
EH2ZZLI 

AifcSx- PageMaker V6 0 WIN 3 VCD 
Attain VO 0 WIN 3 VCO 
Adobe PtrohMhop V3.0 5 WIN 3 SCO 
Adobe Ptwtadwp V3 0 5 WIN upj 
Arcade Backup to* Wdrlows 9b Ctmn OrrmPagn I*n> V/ 0 W***> vm up) 
Clma I ih-M.ik<-< Pio V3 0 WlN**vNT CO 
Cowl (Xte» Pro V7 0 WIN» cofrpVwfn ipj 
ConS WEB GRAPHICS Stale WINWNf 
ConS WrxrfPixtm:l Surtu V7 0 W1N96 CO 
Cad Vkelv.k.1 Sato V/ 0 WN(> ipg 3 SO) 
Coral WoTOPurtuct State V/0 WIN**, «pi CO 
Coral WordPerfect Suite WIN 3 57CO 
ConS WordPerfect State WIN CO 
ConS WordPerfect State WIN upg 3 SCO 
ConS WonlPurtocI State WIN ufig CD 
CorelDRAW* V5 0 to V6 0 WINDS up| CO 
ConSOriAW V0 0 W1N95 CO 
OtSAdotm Pioconxn Phis V3 0 WIN"*! 
Dntaritorrn Procomm Pfem V3 0 WIN/**, CO 
Dofefna WuH AX PRO V7 0 W1N96 CD 
Mo6* Huinctmo V? 0 WIN/**, 
Mittal Qtaclton DtSuao V5 0 WIN CO 
tofun I44VBJMMN 
l 'Sin 12-3 V5 0 WIN spec tip) 
l (Sun cc M.11I Mob** VO O WIN 
Lobn Organr/or •»/ W1N% CD 
McAleo VwmScan V2 0 WIN**, 
McAIno VwusScan V? ? WIN 
MKiomSI Accom V2.0 WIN 
MKionofl FtonIPago VI I WIN**, 
MkiomSI MS DOS V6 22 upg 
MkiomSI OMko Pio w/Access W1N95 upj 
MkioaoO OMtco Pio WIND*, CD w/Bhslidl 
lAumil CXke Pio WINKS i*jg a) wife.-/, fl 
MMNt OH* „ Pio V I I WIN 
(Acron* Oteoo Pio V4 3 WM CO teBtehoa 
MlciootSI Olfcce Pio V4 3 WIN up| 

547.74 
132 91 
545.78 
15955 
56.52 

113 05 
170 90 
197.32 
190.35 
241.34 
133.70 

NETWORKING PRODUCTS 

HNWI II 
i* a HctWarc V4 11 a 

5-«*mii CO 
10 user CO 

CO 
SO-umi CO 
100 user CD 
750-umi CO 

x CO 

60 user Cl) 
OroupWlse V5.0 

072.39 
1201.15 
2209 39 
3014 67 

if CO 
10-uear CO 
2Sueot CO 
50taMW CO 
lOOueer CO 

497 05 
959.92 

2339.09 
4550 35 
0910 25 

K CO 539 49 

LAN WorkPlac* VS.O 

lOOtr 
if CO 

ICO 

109.52 
1340 99 
4077 40 

Microsoft 
BackOffice Servef V2 0 
Version up) CO 
Comp 11 • i CO 
Mi v*v-v.CD 

003 50 
1593 10 
1949.14 
1179.30 
3737.33 

Microsoft Olfeco SM WIN**, 
Microsoft Otfcco Shi WIN**, CD 
Microsoft Othco Shi WIN**, uyxg 
Mtcfoooll Oteco Shi WINDS up) CO 
Mrorosoll Olfeco V4 2 WIN 
MkiosoA Olfeco V4.2 WIN up) 
MkiovSI Plus' WINDS CO 
fefecionoll Propel V4 0 WIN 
Mkcrosoff Propel V4 I WIN**, CO 
Mtorosofl PtSifenboi V2 0 WIN 
MS WstfcS ante Pio V4 0 WtN.**vN1 CD 
m; \Au4Ura: iro viowoeriNr<iiTvip)a) 
MS Wruf lira. Itei V4 0 WN*lf,NT vmipgCD 
MtciothSI Visual C»* Subscnpfeon WIN!*, 
Microsoft VtautS J»» WIN**.NI 
Microsoft Windows ‘>5 
Microsoft WMMtowd ■*, up) 
Microsoft Wtoilows <*, up) CO 
MS Whitlows **, wfeHernd I iptoret upg CO 
LA>VAiiw>NT Wite-ifet, V40 tucripyCt) 
Mcrorwfl WWakaws NT WbrhaLifcjn V40CI) 
Mkcrosoff Window* V3.il 
fefecrosofl Windows V311 kesnss 
Mkrosofl Wont VII0 WIN up) 
Microsoft Wonl V/ 0 WIN95 up) 
Mtcrooofl Work-, V3 0 WIN 

MS VWikwn, NT WtiteOOai V4 0 vm tp) CO 
NowTxSl VlowOffeco PonmStalo WIN CO 
OuirtenfeKk Uf MM V8 0 WIN**. 
SLic rVMChOtS VO 0 WIN**, 
SymurSoc ACT' V2 0 WIN 
Symantec Norton AiteVinn V2 0 WIN**, 
Symantec Norton ArSiVhtn V3 0 OO&WIN 
Symantec Notion AnOVWtn WIN!*, Ir.Hte t*, 
Symantec Notion NT Toote VI 0 WIN NT CO 
Symantec Norton Ufehten VII0 OOSANIN 

133.53 
19.21 

67 16 
121.33 
171 24 
65.91 

Symnntoc Norton UWrte-. WIN**, iratfer 14, 
Symantec ikANYWIIE RE V2 0 WIN 
Symantec p:ANYW»1l HI V5 0 DOS 
Symixtec |* ANYW4 14 V75 W1N*,NT ipj 
Synwiterc ja ANYW11 Ml C V7 5 W***,NT 
SymaiSoc Wml AX PRO V4 0 WIN 
Vivo Tcchrw:.il V4 I W1WIVNT 
Vlsao V4 0 WIN 3 VCD 

33 90 
4532 

114.77 
116.15 
55.15 

119.93 
121.17 
. 91.79 
13124 

78 14 
256 28 
13197 

20-ctorS kcorna pack 
Wintlow. NT Sarvxf V4.0 
Upg * 5-dtenl kcamx CO 
Upg t 10-cfeam hcofW9 CO 
Corn|» upg ♦ 5 cicnl homo CO 
Comp upg . 10-cfexaf he erne CO 
Smvw ♦ 5-cfemS hcenae a) 
Server # 10 cfeanf hmtn CO 
Sxigtecfeanf hcxowtr upg 
llmgte chefS hamae 
Microsoft Wlndons NT Wofhalallon V4.0 
VS* Von upg CO 

999 15 
39.13 

503.27 

379 92 

74029 
1033.70 

17.19 
34 32 

n CO 
Microsoft SOL Server V6.S 
Sacver * 5 ctenl hconsa Cl) 

133 53 
239 49 
293.20 

Microsoft Eichange Server V4.0 
Server • 5 cfeate kcenan CO 

Server » 25 cfeanf hcense CO 

3C900 liOwotaXt XL PCI I0HT 
3C900 f OuNixik XL PCI 10BT 5 pack 
3C900 I tenrtuX XL PCI combo 
:>C*»00 I tvM.urf XL PCI combo 5pnek 
30106 Fast rtmlxih XL PCI KVIOOOT 
3C906 Fast rourrtx* XL PCI 1W100HT 5 pack 

132 05 
575.37 
130 95 

OfhceCormnct 8 pxt hub. IIINC port 
SuperSUck II Hub I? port I0HT 
titpMSUck II Ifete 24 port to«t 
Supor Slack II Hub 12 port 100(11 
SupmSfack II Hub 48 purl 100(11 
Super Stack D *;«nirti 1000 I? port End 
Sup.*Stick 0 Smtcl, 1000 24 purl Erwl 
fteporStack H Hub TR 12 port 
StgxrrSlack 0 Switch 2000 TR 17 pixl 

Neert a 3Com LAM PC Coni? Can COW ft 

51101 
049 20 

1247.21 
4717.09 
2103 09 
29*4 70 
1194.04 
5349 47 

□3E L’lisl-mii l 

EipwIVkw 4 port 
OmraVtew PS/2 4 port 
OmraVtenx 6 port annul 
P<x,nlMwe 95 PC oipam 
ParaaTiara 95 Uartor ka 

BDCP 
•OAT55 ISA/EISA *0 2 serui I (.N.ifed 
OOCAHUfl-8 8 port 10RT 
BOCAHUB 16 Plus Import I0BT 
BOCAHUB 24 Plus 24-port 10HI 

(im hum 

46 63 
•9.72 

719.67 
369 42 

CtsooPro CPATOI personal offece ISON 
C«acoProCf>A76l access router ISON 
CncoPioCPATOO access router ISON 
CacoRio FiberSvntch 1700 25 port 100T 
CmcoPto EteorSmtcb 1600 stack system 

242 15 
479 50 
014 74 

3410.09 
4047.42 

COMPAQ. 
NehHfegnrX I0BT PQ ci 
Netdfegnnl KVIOOBTX PCI contrdter 
Netdfegnnl 2000 0 port I Of II repeater 
NetaHhgnm 2000 16 port I (JO I repeater 
Netefegod 5000 Id IOOOTX 6port sertch 
Netdfegnnl SOI? IdlOOBTX I? pixl -.rwter, 

Intel 
COmmEaprons PR010. IH .I o 
LOxxEaproM PROIO* PCI combo 5 pack 
EOwrEgxess PRO 100 l>CI 
LtwrCipnnt PRO 100 1*0 S peck 
Eiprass IOOBTX 12port sUduibte hub 
Eiprovs 100 BTX sertclang hub 
NetPlxir i|xuss PRO End artomul 
Mahalf ipross 1*110 End eitemd 

134 03 
553 34 
13164 
592 29 

151799 
319623 

791 49 
397 14 

SMC 
E9wtE7 5T I06T hub 
Eltieft* OTC IOOT hub 
FlherE/ 16TC 10RI hub 
Flherfc/ 10HT ISA 
ElherE/ lOBTISAS pack 
Ether Power IOOT PCI 
Ether Power lOHOOBTX PCI 
1*)0fSlack IOOT 1? port hub 
TigarStack IOOT 26 port hub 

•900 
151.97 
344.12 
92 03 

372.03 
117.39 
139 00 

mwwL 
Junrtw 360 360MR TBU xttomul 
J»*d» 1400 1 3GB TBU aU.-r.ua 
T1000E 800MB TBU eatemd 

45 02 
10360 
159.10 

Iomega 
Zip tew 100MH p,N.atel 
Zipiferve I00MH iiCSI 
Ortte Easy HOOMH Tiavan xtexnul 
TMto I a-.y MIOMI Tune eitenvii Jar drive IGB arternal SCSI 2 

ICill eitofiKii SCSI 2 
i» Hill carfeBlgo 

SONY 
SOT 5200 DOS 2 OAT xHnm.il 
SOT 5000 DOS-2 OAT M 
SOT VKJO DOS 2 DAT e 
SOT 7000 DOS 2 DAT «i 

A SyQuest 
EZI35 I35MII NX xtemsH 
EZ135 I **411 SCSI niter nut 
CZI35 I35MI1 eiterrwil 
EZI35 136MII carhxlgn 
F/Flyer 230MH SCSI eiterivH 
t/Flyer 230MB eatemai 
E/Ftyor 230MR cartndgx 

119.23 
119.73 
119.73 

291 47 
291 47 
29 39 

nmii'M.iri 
NEC SXe OX CD internal SCSI 2 
ParwstXMC pexhtete 4X CO SCSI 
Sony pnrtabte 4X CD IWnvnn 
SunMorxiSttx OX CO xHnmd KTEMTAf 1 
SunMoonSlar OX CO pcxLHHn 
1^—1 1 i’ll 1 HI 111 
Afen Oesktap GfettePoxH 
Afei-. (Tfctef MxH Windows 96 keybaxil 
Catcorap Drawing State 0 <>.<> wgxevsure p 
Catcomp Dr.rwmg State N 12il2 rUproivvurr 
Epson PhotaPC <feg 

Epson ESI000C o 
Epson ESI700C Pro cdor sc armor 
Hvwhrtt P,u k.w.l SconJd 4s 
Hewtdl P.rk.vtl ScanJd 4p 
Itewtaff Packard ScanJd 4c 
Kodak DC20 l*j*.tl Science Cwncva 
KodH, 0C25 ItapUl Science Camera 
Kodak DC 50 DMtal Science Carrera 

> Uorr^Man 96 
Logtech ConOess MowvofUUn 96 
l ogtech SurtMix* In lor net centroOn 
logdech tr.v kM.tr, M-wtte 
logtech PmjeScan Color Pro scanner 
(Actotak P.vjoWcr compact scanner 
tAcrotak ScanMaker E3 color ferfbe.1 
•AcirjS* Srarteitker E6 dd color OaOsed 
lAcrntok Scanfeiteer 351 Pfer. 
Ploy Snappy who std capture 
umii PegeOffece Color scanner 
Umai \Asla S6E scanner 
Uma« VWita S 12 scanner 
Vronneot P,iparF5w1 Vi scrxxwt 

M.ig fewtomunn DX1595 Ptd* 15* 28mm 
M.x)tenov«MonOX1796Pld* IT 26mm 
Mag femnwuon DX16T 15* 26nxn 
Mag femorowon OX 1795E 17* 20mm 
Mug tanomsron MXPI7F 17* 26mm 
Mtgnavoi CM2000 14* 2«mm 
Mugrvrvru CM2015 15* ?8mm 
Magnavoa CMI215 15* 28mm 
Magnnvm 10/IT IT 28nwn 
Magiuryua 20CM64 20* 3lnwn 
NEC XVI5* 15* 2*lmm 
NEC XVI7. IT 20mm 
NEC XE2I 21* 29mm 
NEC XP2I 21* 21fenm 
Sony Midhscan I5s» 15* PnP 2<Smm 
Srxg Midhscan I5s0l 15* PnP ?5mm 
Sony Midhscan I7s9l IT* PM* 26mm 
Sony MUtaacixi l/tdl IT PnP 25mm 
Sony Mutescan TOvM TO" PrH* 3Qvnm 
VtewSorac I5GS0I 15* 27mm 
VtewSoroc 170S 17* 27mm 
lAewSoroc 0610 21* 25mm 
VtewSoroc P0I0 21* 26mm 
VtewSoroc P8I521* 75mm 
VtewSrxuc PT810 7I* 30mm 

610.7 
141791 
14/7.0 
tt»’> I 43 

L-I.LTil 
ATI 30 Xprosaron PCI 2«ffl 
ATI Grapfocs Xpressmn PCI 2MR 
ATI Grapfocs XpnrsMun ISA ;*MII 
ATI Grapfocs Pm lurbo PCI 2fe9t 
ATI Video Xpresaun PCI 2691 
Itaimond StoaMh 30 2000X1 4MB 1*0 
Diamond SpeertStai64 2200 2MB ISA 
Mtdroi MMfeinroum l*CI 2MB WHAM 
Malroi MMtenroum PTJ 4MB WHAM 
Matron Mysteym 1X3 2MB WHAM 

OVERDRIVE PROCESSORS 

Intel 

AOS Cmfert AMI M stereo data recerver 
AOS TV Superscm 2 PC to TV converter 

told OvorOnve 0X4*75 
Ini.4 OvrxOmm 0X4/100 
Intel OrorOmro Pcrtun 63691/ 
Ir.h’l OverDrive Pentium 03691/ 
feted Overtime IVrHum ITOtXOAt/ ,«i) l« SW) <*j 
feted OvmOmro l*orHoan 126690 upg lor 5776 
feted OverDrive PiwHaen 160690 upg ter 5790 
-OverDrive PenOum 166690 upg tor 6/100 

Connect,* Color OuKfeCam tor Wntews 
tXP 8X CO rdgame pert PUMUA 
F XP OX CO tewund moifede PCMCIA 
Mhrosdutaxis 4X CO p.x.*rt 

MKrosotufeone OX CO pixaOd 
NEC 4Xc 4X CO 7 rtec changer e 
NEC 6X1 6X CO xHnmal 
Nl COXottX COeatansd 
NEC BV 8X CO eteornat NX 
NEC OXi 8X CO nh-rnal SCSI 2 

219.07 
357.70 
337.55 

743.02 
335 05 
151.71 
34170 

3Com EthnrOnfc M 20 0 End tOBT 
Ikryes E /Jack V 34 33 0 rot.i 
MngaherO Courier 330 
Mngrtwrt/ 33 6 cefkder 
Megjhert/ 336 cefkdar teXJACK 
Mntarote 66wH<xsi 330cdhdei 
Sanpte 336ci 

Xacom 33 6 
Xanxn 33 6 Etmrnet tOBT 
Xanxn 33 6 F ttvrnnt cunte 

800-959-4239 
www.cdw.com 

cow 
TELEPHONE 

HOURS 

Mmtiyf wiry /.nftmCSI 

l< you find a belter price, call before you I 
Fax: 847-465-6800 Sales: 800-959-4239 

VISIT US ON THE WE .cdw.com 
Unity! arlry8Mn4pmCST 

Sundry feenfpm CST 

COW* Computer Centers. Inc.1020 E. Lake Cook Road 

Buffalo Grove, IL 60089 Byte 1937 1/97 



< V1ANTEC. 

ACT! V3.0 
and WinFax 
I'RO V7.5 
Fwo vri.iil products, 
•mi# gro.it price 

At I' (nr \V i in lows 9f> and NT fc*a- 
Inn.. contact ilaialiasc and integrated 
i••)« imIhi it's tlx- most complete solution lor effectively 
HuiMiKiMK your UisiniKs relationships WinFax I'HO 
#*»• Windows W» make* it incredibly ••any to send faxes 
fton* yiKii <oin|Hit«*r ■ fax directly from any Windows 
dp|<li<wtion as oasily as printing. 1\i|(iHhiT, ACT! ami 
Wud NX I'lM> you saw tins' and money. kk»k more 
|ni>ti iMh’iial. and communicate more effectively. This 

tal value is availahk' for a limited tins' only • got 

$181.26 CDW 77016 

WHY 
SETTLE 

FOR LESS? 
CDW 

SERVICES YOU 
BETTER! 

*A motorola 

V.34 ModemSURFR ECHWl 
Motorola brings the world WW /, 
to your fingertips y 

▲ 2H.NH) lips to .*{00 lips data transmission 

▲ 11.100 lips to 2.*I00 b|s* nend/rcceive fax Z® 

transmission A Krror-frec data transfer 

provides ofitiinum throughput and J 

INTformanre A Maximixes hjimiI 

and minimixes errors for the most *••.. A 

economical and emir-free connection * * 

Itossihle A Kdurationnl and 

l^ame software included 

Internal..... $109.62 CDW 65175 

Desktop. $126.65 CDW 65176 

Motorola V.34 VoiccSURFFT. 

mlemal...$152.63 CDW 71632 

CDW" CARRIES OVER 20,000 PRODUCTS. IF YOU DON'T SEE IT, CALL! 

TOSHIBA 
l A '. hkIHI0 Pro Notebook* 
m 'MB HIOMI) 11.3" dud 

MB HIOMO 11.3* ackvo 
ann-.i' 1*18106*1 1ITdud6XU) 
H'. " K\* Mil / /.'Mil 113* <k*.il 
»•■•!'» • - **iit t jewr-4Xco 
if« «»*.'.• MB6I0M1 M ' -ImO.X < t) 
mii-i ■ mu13x4)ity<:i) 
• •••■ • MHiTGBto-dudiaxco 
fit III M 'MICGOIITiElNMaxa) 
• MSy> «..(. hooks 

r m 1*11 2G8 10 4* acbm 
IM '.Mil 1 76GB 11 3* acben 
It M iiMII 1200 IITacWoGXCO 

♦•••• NnNIxmks 
nt «M. <>MB I 26GB 12 1* dual 

i pi . i <4*1126(10 it rac*» ox cd 
•<• iiiMH I 7G0 1? I* dud I0X CO 
• I I . i < Ml) 2 IGHt? I* I0X CO 
I Ut VI "MB t IK if I 12 I’actm’OXCD 
■ lit VISO 10*1200 17 1" a>kve6XCt) 

AST 
' Mil IGO II 3* du.ii i»> 

Hi lull 12 !*«**•< 
v n- MM vlOMIl 11 3" (ki.il 

MM SOOMU n T du.il 
' snOMH 10 4 ’dual 

Mi" MM 800MB 10.4* atom 
mu MM HOQMti 10 4* itekvf* 
M'- Mli iiOOMM 11.3* dud 4 
Mi- Mli 1 200 II 3* dud 4: 
(VI7<> "MM IGO 11 3* acbvol 
'I Mil 2 IGO It Tacks 
MM MHH00M0 It 3*ackw» 
Mil 1*1.111 I 200 It T aclwv 
Mu IMM IGO 12 t'uckvel 

•M ? IGO 12 I*JK*V1 

1579.26 
2059 50 
1979 00 
1762 96 
2475 46 
2149.63 
MM ■ 
2479.00 
3279 00 

2497.62 
3966 II 
4959 00 

2949 26 
4166 66 
3679 00 
4959 00 
5289 II 
5669.75 

NI0 MM 0*1 2 5GB HX CD 
4i/ vim. ;Mti?5Goexct) 

6 6/166 Ml 7 5G0 (IX CO 
• Mil 3G» HX CO 

MOO Sarto* Minitowers 
III I Will HX CO 

I Mu . IMU2 5G0 6XC0 
It4 V2W i . Il.dl 4GB 8X CO 

• Desktop* 
11100 V100 HM0 K I0MH 

Ml" >164*112(10 
kill V 133 RMB 630MB 
<11 ii . i i.l 10640 1 2G0 

Ikies "i. I664B 1200 
■ O 10640 1200 . 

I iron s mo M64B 2100. 
AM Bi l l 6/133 M64B 1200 
M >133 5 133 I664B2 IQB 
U«i M*. 166 10640 2 IGO 6X CO 
H.ew» Mini lowers 

I t MIX) vioo 16640 I 200 
U | I • I... . UK) 1(4*1 2 IGO 
O I I M i l . 139 IUM0 I 2G0 
46 I 5133 67133 MJ*I 2 IGO 

COMPAC1 
mOo 

M' " HMO 8106*1 10 4' IM 
"" KMO 8106*1 10 4* .iclrw 

v l miMBHIOMB II 3* dual 
•Mil H10MII 11 T dud 

' '.MM I 08GB II 3* dud 
n4*l I 06G0 II 6* ackvo 

tin 10640 I 0608 II 6* «*v* 
mxk* -awles Notebook* 

U*l HIOMO 10 4‘ aefeve 
"4.61 HIOMO 11 3* cksd 

I) v • .u hMH 1 35GO 10 4* ackve 
I<4*1 H 106*1 104* active 
i<4*1 1 35GB II r active 
l<4*1 I 35GO I? r acftve 
l <4*1 2 16GO 12 T .icbve 

no 7000 Series Desktop* 
IQOHMOMOMII 

tom. .*) V100 HMIl I 200 
t(M I .IX) S7UW MiMtl 1 200 

■ 5/ KX) HMO I 2QO 
'■'120 10640 1 200 

t n 1i.MII i .1.0 
II i i V133 M64B 7 500 
IMM o V16A 1(4411 1 200 

3239.67 
3627 54 
4275.73 

7499 00 

1004 99 
1049 16 
1169 01 
1322.61 
1579.55 
1118.99 
1201.93 
1327.11 
1369.25 
1921 67 

1174 24 
1265 01 
1369 It 
1473.33 

Desk pro 2000 Series Desktop* 
5106/2500 5/166 166*1 2 500 
5200/7500 5/200 326*1 2 500 
61 Kyi20000 0/180 1(4*1 I 2G8 HX CO 
620P750OCO 6/200 16640 2 5G0 HX CO 

Deskpro 2000 Series Mini-lowers 
5I33/2SOOCO 5/133 16M0 2 5G0 HX CO 
5IG6/250OCO Vt66 326*1 2 5G0 HX CO 
KraOttSOOCO 6^00 326*1 2 5G0 HX CO 

Deskpro 4000 Series Desktops 
5120/1080 5/120 16MI 1 0800 
512O/1020rt.S 5/120 H4.IM I 6200 
5133/1080 S/133 166*1 I 0800 
5133/1620 5/133 106*1 I 6700 
5166/1620 5/166 16M0 1 0200 
5t66/7S0artS 5/166 114*1 2 500 
6180/1620/CDS 6/180 326*1 I 62GB HX CO 
6200/25001 S/COS 6/200 32MB 2 500 HX CO 

Deskpro 4000 Series Mini towers 
5133/16201S 5/133 326*1 1 6200 

Deskpro 6000 Series Desktops 
5166/IOKVCOS S/106 I<4*1 I 0800 HX CO 
MM. idhoCDS V IM. <2640 t Ml .11 MX < l) 

5200/1060/COS 5/200 326*1 I OHGO HX CO 
61B0/215OCOS (V1H0 326*1 2 1506 HX CO 
620Q/715OCDS (V700 326*1 7 I Mill HX CO 
H20(y420Q/f,OS 6/200 326*1 4 200 PO CO i 

DOHUhO MM MU M Hi I66W6 
5166/2150/COS 5/166 32640 7 1500 HX CO i 

Preserlo Desktops 
4112 VI20 1(4*1 t 6GO6XCO 
4122 5/150 16MB 7 500 HX CO 
44025/133 11(4) I OGB(iXCDt*a«i IS* irardo 

Preserlo Mini towers 
4/04 5/133 1(4*1 1 600 OX CO 
4712 57166 74MB ? 500 OX CO 
6/04 5/166 246*1 7 500 HX CO 
B/0? 5/166 746*1 2 500 HX CO 
4/16 5/200 32640 7 500 HX CO 
6/OH 5/200 37640 7 500 HX CO 

1768 00 
221900 
2749 00 

1146020 S/120 06*1 10800 II 3*601 
TM6O305/133 IGA*I I 3500 17 t'n 
T146060 5/150 164*1 I 3500 12 I* 8 

Vedrs 520 Series Desktops 
52064CI 5/120 121*1 I 2GB HX CO 
520 5/133 16640 I 200 
520CO S/133 1(4*1 1 200 6X CD 
S20MC* 5/133 16440 I TOO HX CO 

Vectrs 525 Series Mini-lowers 
S25CO V166 16440 1 6GB HX CO 
S25MC* S'166 I CAM! 1 600 HX CO 
S75CO 5/200 16440 2 5GB HX CO 
525A4C* 5/200 326*1 7 500 HX CO 

IBM 

1 

36*4:0 VI00 8440 5406*1 10 4* dud 4X CO 
365X 5/120 84*1 8104*1 10 4* adwe 
306X V133 844B I 0800 tl Tdu* 
366X0 V100 HMIl MlnMd 10 4* <lud 4X CO 
366X1) V120 HMIl 8106*1 10 4’ ecWe 4X CO 
366XD VITO 86*1 10800 11 T dud 4X CO 
:U6XO VI20 HMIl I OK 41 10 4' «c*» 4X (4) 
:K6XD Vt3:iAMI I TCOII It TecSw6XCO 
500 V100 HMIl H 101*1 It r dud 
560 S/120 86*1 HIOMO 12 I’ eclwe 
!<60 VI33 H4MI I 08(41 I? I* aclwo 
/(10t; VI20 86*1 H10640 12 I* aclwe 
700E VITO HMIl 1 200 12 I ackwo 
/HOC VI33 104*1 I 0800 12 t’acftve 
/WO V133 1(440 1 2GB 12 I* aCWe 4X CO 
MX O V133 K4l*1 2 l< 41 12 1* «**> CX CO 
HM V150 1(4*1 2 1(41 12 1* iictoe 
ZOO* l V100 H4*l HIOMtl 11 T dual 
/MX 11) VtOO Ml BIQ4*I 12 1' 4X CO 
/60CI VITO HMH H106*l II T dual 
TOOfl VITO HA*t 1 DM 41 17 I* .tclwe 
/OOei VITO 84*1 1 35(41 II 3* <fcsd 
/MX L V133 1(4*1 1 OHGO 17 1 .Uw 

1578.95 
2329 22 

3579 60 
2766.08 
374564 
4165 15 
4462 26 
4427 71 
5056 50 
5407 41 
5799 30 
5499 97 
2549.90 
4615 23 

4392 50 

EIOOO V100 86*18104*1 11 X dud 
E1331 VI33 1(4*1 HIOMO 11 rdUd 
M120T V120 16440 IGO 11 8* sekve 4X CO 
MI33T VI33 166*1 100 118* ackvo 6X CO 

ALPS 
MO 2010 cokM pnnlH 
640 4000 ado* prwdnr/scanner 

HL-720 laser 
ML 730Msm 
6*C l960Hus6Hn-1 
6* C 4550 5 m l 
MEC 6660mc 6m-1 

C32 VI33 
C33 VI33 
COS 5/166 
C/3 VTOO 
IM ■ m 
SCO V166 
S/4 5/200 
S/8 5/200 

16MB I 200 6X CO 
1( 4*1 I 600 8X CO 
1(4*1 2G0 8XCO 
1(4*1 2 5011 RX (X) 
1(4*1 2 500 HX CO 
1(4*1 3 200 HX CO 
1(4*1 2 5GB HX CO 
376*1 3 TOO HX CD 

1119.00 
1119 00 
1229 00 
1139 00 
1239 00 
1369.00 
1549 00 
1639 00 

PC330 VI33 166*1 1 TOO 3 bar- 
PC330 VI33 1(4*1 1 600 3 bey. 
PC340 VIOO HMIl 8506*1 4 bay. 
PC340 VIOO 1(4*1 1 2QB 4 bay. 
PC340 VI33 1(4*1 I 200 4 boy. 
PC350 VIOO 1(4*1 1 200 5 bay. 
PC390 VI33 1(4*1 1 200 5 bays 
PC350 VI33 1(4*1 1 600 5 b.iy. 
(*C3S0 VI33 1(4*1 1 6GB 5 hays 6X CD 
PC3S0 VICO 1(4*1 I 600 5 bays 

PC700 Series Desktops 
PC/00 VIOO 1(4*1 I 7GII 5 boys 
PC/00 VI33 1(4*1 I 200 5 bay. 
PC/00 VIC6 1(4*1 I 200 5 Uiy. 

2249 00 
2249 00 
2399 00 
2399 00 

MM 1/ 
1547.02 
999 45 

1179 92 
1349 05 
1372.61 
1556.41 
161906 
1799 92 
161969 

1294 20 
1746 44 
1926 31 

CdtMtll 

BJC70 
BJC-240 
tUC 620 . 
BJC-4100 
IUC 4200 
MuM'ASS 800 nsdk hmekon 
MMkPASS C2500 odor mUfc kmckon 

Of X5000. 
EX670 
LOO 70 
IM 
102170 . 
1X300 
Stylus 1500 . 
Stylus (kdor 200 . 
Slykr. CokM 500 
Stylus CokM II 
Slykr. P»o udor 
Stylus P»o XL cokM . 

EVIST^ 
HI* De'JkJof 400 pradM 
Id* DeskJM 340 purLddo adi|o4 pmh» 
HP OeskJo4 682C cotor pnrdm 
HP OeskJet BTOCse cotor pnrder 
Id* I asiMJH U Xlra pnrdor 
HP laserJid ‘4* pnninr 
HP OfhcnJM «df( ku/copMM^Msdm 
Id* (XtoM 360 mk|n4 mu* kmckon 

265 50 
297 26 
176.00 

279.00 
449 00 
599 00 

1367 25 
26945 
443 03 
363 04 
599 00 
16541 
995 00 
179 00 
279 00 
279 00 
379 00 

1799 00 

204.61 
29364 

47600 
766.71 
475*7 
540 00 

Call for a 
FREE 

catalog! 

V 34 33 0 mlerrud wrtax 
V 34 33 6 OKtoriwd w/lai 
Vince V 34 33 6 mkwnal m 
Vince V 34 33 6 external« 
Wnredm V ;M 33 6 mior 
ISON 128K (mnmI adapt 
Courier Series 
V 34 33 6 adorn* wAaxs 
V 34 33 6 oitruud w/tu 
(modem ISDN V 34li 
I modem ISDN V 34 6 

BUY WITH CONFIDENCE 
COW IS a NASDAQ traded company 
naunsv«MX cowc 

906 CDW* Computer Centers, lac Byte 1937 1/07 
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CACHEH 

T 

"Our competitors are solidly behind us." 
20-50% behind us, to be exact. 

• PCI, EISA and ISA 

• Upgradable to hardware RAID and caching 

• Bus-mastering with on-board processor 

• Support for all major operating systems 

• New: Ultra SCSI models now available 
Megabytes per sec. 

This chart from the May, 1996 issue of PC Magazine (UK) shows the results described in their 

review of SCSI adapters entitled "Survival of the Fastest". According to PC Magazine, 

"SmartCache IV was demonstrably quicker than the other two [boards tested]." 

(Adaptec 2940UW and BusLogic BT-958). 

Here's your chance to get ahead of the competition. Call for more information about 

SmartCache IV SCSI adapters and modules. You'll see why we say: SmartCache, Smart Choice! 

Y 

1-800-860-4589 

IIDPT 
Distributed Processing Technology 

Circle 137 on Inquiry Card. 

140 Candace Drive, Maitland, FL 32751 • Tel: 407-830-5522 • Fax: 407-260-6690 • sales@dpt.com • http://www.dpt.com 



A popular Mac development tool steps out—this time, ready 

to do battle with a variety of platforms. By Raymond GA Cote 

Multiplatform CodeWarrior 
etrowerks CodeWarrior is 

one of the all-time great 

development tools for the 

Macintosh. The latest release, 

CodeWarrior 10 (CW10), tackles C, 

C + + , Object Pascal, and Java. Plat- 

form-wise, CW10 supports System 7 on 

68 K and PowerPC Macs. 

CodeWarrior is expanding beyond 

Mac programming with development kits 

for General Magic's Magic Cap and the 

new US Robotics Pilot PDA (see the screen). 

You can also target Windows 95 and NT, 

BeBox, FowerTV, and Sony PlayStation. 

As this article was taking shape in early 

November, Metrowerks announced that 

at fall Comdex it would demonstrate a 

Windows version of CodeWarrior. This 

will let you build 32-bit Windows and Mac 

applications from the PC side of the world. 

Other development kits (such as for the 

Pilot) will appear on the PC as well. 

Metrowerks* core technologies are its 

compilers, linkers, and debuggers. How¬ 

ever, the CodeWarrior integrated devel¬ 

opment environment (IDE) is just as 

important. Metrowerks has built an 

extensible IDE, with plug-in compilers, 

linkers, and pre- and postprocessors. The 

company provides the API for this IDE as 

part of the standard development kit. 

Compiler (and linker) writers who deliv¬ 

er tools as plug-ins to the IDE are able to 

leverage those powerful core capabilities. 

There are, however, some rough 

spots. Even Metrowerks has not moved 

all its compilers into the IDE. For exam¬ 

ple, both the Pilot and the Magic Cap 

development cycles require that the final 

product build (the build downloaded to 

the target hardware) he performed using 

Apple’s MPW command-line environ- 

RATINGS 

TECHNOLOGY ★ * ★ * ★ 

IMPLEMENTATION ★ ★ ★ ★ 

Filr* Edit SPBirh Project 

Processes 

. 8'«*» 
Ptuyln API Manual SPO 
Plufla API Rtfaranta SPD 

CoAcWarrlor IDC 17 1 

MWDaSuj/naeOS 1 6 

riw. Iiwiin _J IS 

CodeWarrior io 

$399 
(for 68K or PowerPC 

Macintoshes; System 7.1 

or later required; 16 MB of 

RAM recommended) 

Metrowerks Corp. 

Austin, Texas 

(512) 873*4700 

fax: (51 2) 873-4900 

sales@metrowerks.com 

http://www.metrowerks.com 

000EDE0 Circle 1001 

on Inquiry Card. 

CodeWarrior now supports development for the US Robotics Pilot 

PDA, a simulation of which appears in the upper right. 

nient and a custom Metrowerks compil¬ 

er. Granted, you can automate this build 

from within the Metrowerks IDE, hut I 

find having to switch in and out of the IDE 

during development unsatisfactory. 

Pilot Development 
1 spent some time with Metrowerks’ 

Magic Cap and Pilot development envi¬ 

ronments. Aside from Magic Cap being 

based on C+ + and the Pilot being based 

on C, they are fairly similar environ¬ 

ments. Both let you link your applications 

into a simulated environment that runs 

native on the Mac. Both need a final com¬ 

pile and link phase to he run through 

MPW. Both let you remotely debug your 

application on the target hardware. 

The simulators permit Metrowerks 

to leverage the wide assortment of Mac¬ 

intosh development tools. For example, 

while working on a Pilot application, I 

can use Jasik's The Debugger and Onyx 

Technology’s QC quality-control tester. 

The Wise Route 
With the exception of Java, Metro¬ 

werks is not attempting to build tools that 

allow cross-platform application devel¬ 

opment (that is, a single source-code base 

simply recompiled for Windows, Mac, 

etc.). CW10, for example, supports 

Metrowerks’ PowerPlant C+ + frame¬ 

work on the Mac and Microsoft Foun¬ 

dation Classes on Windows. Instead, 

Metrowerks is taking the wise route of 

providing a core IDE onto which new 

tools can be grafted, setting the stage for 

what could be the next standard in devel¬ 

opment environments. □ 

Raymond C iA C6t£ is president of Appropriate 

Solutions, Inc. You can reach hint via e-mail at 

rgacote@apsol.com. 
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Storage Iffill 
Seagate's new Cheetah UltraSCSI hard disk is 

the first to hit 10,000 rpm. By Stan Miastkowski 

World’s Fastest Disk Drive 
I emaiuling PC applications 

too often run up against hard 
disks that can’t push data 

1 fast enough. Seagate Tech¬ 
nology has changed that picture with its 
introduction of the Cheetah line of disk 
drives. They’re the first to bump the stan¬ 

dard for high-performance hard drives 
from 7200 rpm to 10,000 rpm. 

I tested an UltraSCSI Cheetah on a 133- 
MHz Pentium system using an Adaptec 
AHA-39401IW SCSI card. The results were 
impressive. The Cheetah was able to 
transfer data at a continuous rate of near¬ 

ly II MB per second. That’s more than 

enough for the most demanding use. And 
the Cheetah’s embedded-servo technol¬ 
ogy means the drive doesn’t need to per¬ 
form periodic recalibration that slows 
down data transfer. This is particularly 

important for video applications, where 
even the smallest data interruptions mean 
dropped frames. 

It’s not difficult to see why the Chee¬ 
tahs offer better performance; the faster 
a drive spins, the quicker it delivers 
data. The faster rpm rate also means the 
drive finds data faster. I measured the 
unit’s average access at 5.8 milliseconds. 
Bur it’s the Cheetah’s latency figure 
(which measures the average time to 
access the next data called for) that’s real- 

Speed Rules 
A mage 

Access Speed 

(Milliseconds) 

0 2 4 6 8 10 12 

Sustained 

Data Transfer 

(MB/second) 

0 2 4 6 8 10 12 

■ Seagate ST34501 ■ IBM UHraStar 2XP 

Using QBench 1.3 software on a 133 MHz Pentium machine 
with 32 MB of RAM and an Adaptec AHA 3JM0UW adapter, 

we tested the Seagate Cheetah against an outstandmgly 
fast IBM 4.5 G8 UltraSCSI drive that spins at 7200 rpm. 

Cheetah ST34501 
price not yet 
available 

(4.5 or 9.1 GB; UltraSCSI 

or Fibre Channel) 

Seagate Technology 

Scotts Valley, CA 

(800) 732*4283 

(408)438-8111 

fax:(408)438-2620 

http://www.seagate.com 
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More revolutions per minute drives the Cheetah's latency 

down to a ridiculously low 2.99 milliseconds. 

ly impressive. Seagate claims 2.99-ms 
latency, by far the fastest of any drive 

available today. By contrast, average 
latency on high-performance 7200-rpm 
drives is about 4.2 ms. These seemingly 
small differences become important 
when you’re pushing a drive to its limits. 

When first turned on, the Cheetah 
sounds like a distant jet engine spooling 
up. But because of special sound-absorb¬ 
ing and sonic-damping materials, the 
drive soon settles down to a sound level 
that’s little different from other high-end 
drives. The Cheetah does, however, get 
very hot after it’s been running for a 
while. You’d Ik* wise to follow the airflow 
specifications in the manual. Seagate's 
stated mean time between failures 
(MTBF), by the way, is I ,()<)(),()()() hours— 
114 years. 

The Cheetah uses magneto-resistive 
heads to pack the data, a 512-KB buffer, 
and partial-response, maximum likeli¬ 
hood (PRML) read channels that separate 

that tightly packed data from electronic 
noise. The drives are compliant with SCSI 
Configuration Automatically (SCAM) 
and with Self-Monitoring, Analysis, and 
Reporting Technology (SMART), so they 
should be easy to install and maintain. 

RATINGS 

TECHNOLOGY * ★ ★ ★ ★ 

IMPLEMENTATION * ★ ★ ★ 

PERFORMANCE it * ★ ★ ★ 

The Cheetah comes in 4.5-CB and 9.1 - 

GB models, in both UltraSCSI and Fibre 
Channel versions. Other major manu¬ 
facturers will no doubt follow suit and 

introduce l(),0()<)-rpm drives, hut for now, 
Seagate is the one to buy if you want state- 
of-the-art hard disk storage. 0 

Stiin Miastkowski is a HYI'li consulting editor 

who hus been f Hiking around inside computers 
for almost turn decades. You can reach him at 

stanm@bix.com. 
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The latest version of this free Unix spans multiple platforms 
and offers many sophisticated features. By Jim Mohr 

The State of Linux □ magine a Unix server sup¬ 
porting a dozen users con¬ 
nected via serial terminals. 
Now add a few more users 

connected across the network using X 
Window. Finally, let’s add a handful of 
Windows PCs that use the Unix machine 
as a file and print server. If you think 
that the machine can’t handle this many 
operations, just add another processor 
and let the OS perform symmetrical mul¬ 
tiprocessing (SMP) to distribute the load. 
If I were to say that all this is available 
for free, including the source code, you 
might think I was joking. If I were to add 
C and C+ + compilers, a text processing 
system, a spreadsheet, and a Web server 
to the deal, you might begin to question 

my sanity. If I were to tell you that most 
of this software smorgasbord has been 

available for years, you might begin to 
question your own sanity and wonder 

why you haven’t checked it out yet. 
It’s called Linux, and it’s a Unix-like 

32-bit OS that supports all the utilities, 
tools, and other features found in com¬ 

mercial Unix products. The latest kernel 
(version 2.0) provides enhancements such 

as Java and SMP support, making it bet¬ 
ter than some commercial Unix offerings. 
The best thing about Linux is that it’s 
essentially free. However, for this same 
reason, many people question its legiti¬ 
macy. Added to the fact that Linux start¬ 
ed as a college project by Linus Torvalds, 

it seems only natural that it would not 
be something you’d want to run your 

business on. But as we’ll see, the most log¬ 
ical question Linux poses is: M Why not?” 

Running Linux 
Linux runs on most major processors, 
such as various species of the x86, the 
PowerPC family, the Alpha series, and 
MIPS chips. It supports most major hard¬ 
ware peripherals, with some caveats. Typ¬ 
ically, the developers of Linux hardware 

drivers are Linux users themselves. If 
someone wants to get a peripheral to 
work, he or she either writes the driver 
or waits for someone else to write one. 
The positive side of this situation is that 
since the developer uses the device and 
ends up with the same bugs as you, prob¬ 

lems are quickly fixed, usually in a mat¬ 
ter of days or weeks. Another advantage 

to this arrangement is that the person 

who actually uses the particular periph¬ 
eral—again, typically the developer— 
writes the documentation. The negative 
side of this arrangement is that older 
peripherals won’t garner such devoted 
support, so finding a reliable driver for 

vintage hardware, such as an old CD- 
ROM drive or network card, can be prob¬ 
lematic. Furthermore, the person best- 
suited to write device drivers may be 
ill-equipped to write clear and user- 
friendly documentation. 

The documentation of all commer¬ 
cial Linux distributions appears in the 
form of HOWTO files. As its name 
implies, a HOWTO describes how to do 
something. This can be software relat¬ 

ed, such as the Firewall HOWTO that 

describes how to configure an Internet 
firewall, or hardware-related, such as the 
CD-Writer HOWTO that describes how 
to get certain CD-R devices running on 
your system. 

It is important to check if there is a 
HOWTO for a specific piece of hard¬ 
ware in case it describes problems some¬ 
one has already dealt with. A good exam¬ 
ple is the CD-Writer HOWTO. Although 

there exists a program (cdwrite) that 
operates CD-R drives, not all CD-R drives 
work with it. The HOWTO describes how 
to get the standard SCSI driver to work 
with specific Cl)-R drives. Computer- 
controlled uninterruptible power sup¬ 
plies (UPSes) are another example. With¬ 
out any direct support from the 
manufacturers, users have gotten UPSes 
to work with Linux; their experiences are 
documented in the UPS HOWTO. 

Many of the Linux hardware problems 
are due to the peripheral being simply too 
new to the Linux scene, so no driver 
exists. Other times, changes to the kernel 
may cause problems to specific drivers. 
For help, a glance at the Yahoo Web page 
is a good place to start. For example, 

Selected Linux Sites of Interest 
URL Description 

ftp^/ftp.crynwr.com/pub/kchai^es List of kernel changes, including links to sites 
with this information 

http^/sunsite.unc.edu/linux-source/ The Linux Source Navigator. Linux source code in 
HTML pages. A must for the developer 

http://s4jnsite.unc.edii/mdw The Linux Documentation Project home page; 
comprehensive set of on-line documents 

http//vortex.ccjnissouri.cdu/ ~ rby$/Snw.html List of common fixes to Linux problems 

http//www.lOmb.com/Nnux/ Home page of The Linux Advocacy Project; 
encourages commercial Unix application vendors 
to provide a Linux version 

httpy/www.li.org/linux-int/ Linux International home page 

httpy/www.tu-chemnitz.de/home/linux Information, including books, links to 
other home pages (most in German) 

http//www. xne t com/ - blatura/linux.shtml Web Wanderer's List of Linux and Unix resources 
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when checking the driver status for 3Com 
EtherLink III Vortex Ethernet cards, I was 
able to quickly locate patches for the 2.0 
kernel, as well as for several other, older 
releases. The table “Selected Linux Sites 
of Interest” shows other useful Web sites. 

There are also sites that provide infor¬ 
mation in German, Swedish, Czech, 
French, Italian, Russian, and Spanish. 

Perhaps the single most important 
IIOWTO is the Hardware HOWTO. This 

is the Linux hardware “compatibility 
list.” It describes not only the hardware 
that is supported but provides tips and 
URLs for hardware that isn’t. “Support¬ 
ed” means only that the standard distri¬ 
bution has drivers for that particular set 
of hardware. It’s always a good idea to 
check the Hardware I IOWTO for a spe¬ 
cific peripheral before attempting a Lin¬ 

ux installation. 
For information on the latest drivers 

and ports, you should check out the Lin¬ 

ux Documentation Project (LDP) home 
page (http://sunsite.unc.edu/mdw). Aside 

from providing a full version of various 
LDP documents or “books,” this Web site 
is a treasure chest of links to the latest dri¬ 
vers and patches, as well as to compa¬ 
nies that provide Linux software and 

complete systems. 

Running with Linux 
If you’re asking, “What good is all this if 
there is no software to run on it,” the 
answer to that is: There is. Besides sup¬ 
porting all the programs that come stan¬ 
dard with a Unix system, Linux sup¬ 
ports all the network protocols that Unix 
users have grown accustomed to, like 
TCP/IP, NFS, and HTLP. In addition, there 
is a wide range of free applications soft¬ 
ware such as a text processing system, a 
spreadsheet, and a database. If these are 
insufficient, a wide range of commercial 

software is available. 
Not every software product runs per¬ 

fectly on Linux the first time. Most non¬ 
commercial Linux software is available 
as source code that you compile on the 
host system. This increases the likelihood 
that it will work correctly. However, 
check the program’s accompanying 

README file that describes what steps to 
take for specific platforms. 

Like the hardware, many software 
products have their own HOWTO. The 
Java HOWTO describes the steps neces¬ 
sary to get Java working on your system. 
Java requires support for Executable and 

Operating Systems 

Linking Format (ELF) binaries, which is 
not available prior to the 1.2.13 kernel. In 
addition, there are known problems with 
Java for specific versions of Linux. 

A common issue with Linux is its com¬ 
patibility with other systems. While its 
interoperability with other dialects of 
Unix is taken for granted, its connectivi¬ 
ty to Windows-based PCs may be a point 
of concern. Linux works fine as an Inter¬ 
net server, but can it offer the file and 
printer services that other Unix dialects 
can? It can if you have Samba running. 
Samba is a software package that provides 
the session message block (SMB) func¬ 

tions required to support Windows for 
Workgroups, Windows 95, Windows NT, 

and IAN Manager. In fact, any client that 
supports SMB can access a Linux system 

running Samba. The great thing about 
Samba is that it works both ways, so your 
Linux system can also access other sys¬ 

tems such as NT. 
One of the biggest arguments against 

Linux has been that of support. Because 
Linux was not developed by a single enti¬ 
ty, there is no 800 number you can call. 
However, Linux is bundled and distrib¬ 
uted by a number of companies, as shown 

in the table “Selected Linux Distribu¬ 
tors.” If you purchase one of these bun¬ 
dles, you are often provided technical 
support on basic issues such as installa¬ 
tion. Many companies do nothing other 
than Linux support. Some companies, 
such as WorkGroup Solutions, not only 
provide complete systems, including 
their own version of Linux, they offer 
consulting services as well. Finally, Lin¬ 

ux has developed a very large army of fol¬ 
lowers able to help since they have expe¬ 
rienced the same problems you have. 

Industrial-Strength OS 
The most compelling aspect of Linux is 
that it typifies the whole Unix mentality. 
Unix is a system of choice. You choose 
how to configure the system and what 
functions the system has. If you want to 
implement it on a low-end PC or a high- 
end workstation, you can. If you need 
real-time processing, that’s available as 
well. Linux takes this one step further: 
Not only can you change parameters and 

configuration as you wish, you can 

change the basic behavior of the operat¬ 
ing system if you need to because you 

have the source code. 
Although Linux doesn’t yet run on 

mainframes, it’s just a matter of time. 
Since Linux runs on every major com¬ 
puter architecture, the odds are that there 
is a Linux system that fits your needs. 
Because of the amount of software and 
support available, Linux has found a 
place right alongside Unix OSes from 
even the largest vendors. And you can’t 

argue with the price. □ 

Jim Mohr is a system and netivork adminis¬ 

trator for Kaeser Compressors in Coburg, der¬ 

ma fry. He has spent six years providing tech¬ 

nical support for SCO Unix and is the autlfor 

of SCO Companion: The Essential Guide for 

Users and System Administrators (Prentice- 

I lull, / 996). He is working on a l>ook on Lin¬ 

ux, to be published this year. You can reach him 

at 100542.2677@compuserve.com. 

Selected Linux Distributors 
Company Linux type Website E-mai 

WorkGroup Solutions LinuxPro http://www.wgs.com info@wgs.eom 

Red Hat Red Hat http://www.redhat.com redhat@redhat.com 

Walnut Creek CD-ROM Slaekware http://www.cdrom.com info@edrom.com 

InfoMagjc Slackwarc http://www.infomagic.com info@infomagic.com 

Debian GNU/Linux Debian http://www.debian.org debian@debian.org 

Craftwork Solutions Craftworks Linux http://www.crdftwork.com info@craftwork.com 

Dekx Computer GmbH DLD http://www.delix.de delix@delix.de 

Yggdrasil Computing Yggdrasil Linux http://www.yggdrasil.com info@yggdrasil.com 

S.u.S.E. GmbH S.u.S.E. Linux http://www.suse.de susc@suse.de 

If you need information in languages other than English, there are a number of places to look. A 
good start is: http://www.yahoo.com/Computers_and_lnternet/Operating_Systems/Unix 

/Linux/Forcign_Languagc_Sitcs/. 
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Circle 141 on Inquiry Card (RESELLERS: 142). 

Fast action and stunning realism - * 
that's the promise of new 3D games and 
edutainment software. But if your Super 
Star Fighter jerks along instead of zoom¬ 
ing and your "terrifying" monsters are 
glaringly pixelated - face it. You're not 
having much fun. 

Don't just play it...Live it! 
With a Reactor 3D graphics accelerator on ^ 
your PC, expect a whole new interactive lndyCar wifh SVGA CrophiM 
experience! Notice the jogged lines and edges and the flat, dull colors. Where's 

the crowd? What are those blocky things in the background? Are 

Plus lndyCar II and HellBender1 "FREE! you really into this rare? 

for -30 « 

lndyCar with Reactor Graphics 
Now you're racing! See the detoil on next car. Watch those rearview 
mirrors - that's real 3D! Notice the crowd in the stands and the 
mountains in the background. And how about that sky! 

£ £ 

55 4 <r 
m 

W* 

mm 

INTERGRAPH 

Want to know more? Call 800*763-0242 or reach us on the Internet at http://www.intergraph.<om/i(s/reactor. 



Across the Office... 
Across the Building... 

Across the World! 

OK. Your boss (and his 

boss and her boss) are crowded 

around your computer, looking 

your new product concept. You need 

to show them the idea Becky is working on, 

but her computer is all the way across the lab. 

You start to herd everyone over there, knowing 

you only have 5 minutes before your budget 

meeting. 

Oh f if only you could go over those figures one 

more time! But Bob has them on his computer six floors 

down and is probably editing them again RIGHT NOW. 

But, you can still make it... until you get the call (you know you 

shouldn't have answered it) telling you that your server has gone down 

at the Atlanta office. You could fix it - if you weren't in Frankfurt. 

If you had been using a Cybex Solution, you could have done all that and 

more right from your desk. 

■>< 

No matter how far your work takes you from your computers, Cybex keeps 

you in the driver's seat. With our hardware, you can access and operate 

most any computer, anywhere, just as if you were sitting in front of it. 

One company. One solution. Cybex. 

Cybex Computer Products Corporation 
4912 Research Drive Huntsville Alabama 35805 USA 
(800) 93CYBEX (29239) • (205) 430-4030 fax 
http://www.cybex.com 

Yes 
NetWare. 

Cybex is a registered trademark of Cybex Computer Products Corporation. Lantastic is a registered trademark of Artisoft Inc.. Banyan is a 

trademark of Banyan Systems Inc. Netware is a registered trademark of Novell Inc. 

Come see us at Comnet, Washington, D.C., Feb. 4-6 at Booth #1612 Circle 135 on inquiry Card (RESELLERS: 136). 



Remote procedure calls bring network 
applications together. By Tom Yager 

Client/Server Magic 
evelopers can no longer pre¬ 
tend that their applications 
run on isolated systems. 
While today’s workers are 

used to seamless data exchange among 
applications running on the same system, 

it won’t be long before they demand the 
same effortless data connectivity across 
networks. 

Every network-capable OS has its pet 

scheme for passing applications data 
through network links. Sometimes you 
can graft one vendor’s method onto an¬ 

other vendor’s OS. The u P/IP (“Berke 
ley”) sockets API has taken up with PCs 
(even those running DOS) and Macs, stay¬ 
ing transparently compatible with its 
Unix birthplace. However, sockets pro¬ 
gramming takes some time to master. 
Developers yearn for a simpler, more ele¬ 
gant networking AIM. 

That API does exist. It's called remote 

procedure call (RPC). RPC was born at 
Sun as part of its NI S and Open Network 
Computing (ONC) distribution. The 
Open Software Foundation (OSF) made 

a significantly enhanced RPC part of its 
Distributed Computing Environment 
(DCF). There is also an emerging ISO RPC 

specification. 
RPC, old or new, comes with most 

OSes. The focus of this article is the imple¬ 
mentation Microsoft delivers with Win¬ 
dows NT Server 4.0. If you’re a Unix or 
Mac user, you should have little trouble 
applying what you read here to your tar¬ 
get OS. Note that Microsoft ships only 

the RPC portion of the DCE standard with 
NT. A complete DCE implementation is 
available in source code from the Open 
Group/OSF (http://www.osf.org). 

Embrace Diversity 
NT’s version of RPC is sweet. It supports 
NTs standard networking protocols and 
can converse effortlessly with clients run¬ 
ning DOS; Windows 3.x, 95, or N'T; Unix; 

or the Mac OS. Data knows no platform 

preference, because RPC smooths the 
data representation, such as byte order¬ 
ing and I NT size differences. As long as 
both client and server speak DCE RPC, all 
lines are open. The Win32 Software 
Development Kit (SDK) includes the tends 
and header files needed to support RPC, 

and Microsoft’s Visual C+ + develop¬ 
ment environment supports and docu¬ 
ments RPC development. 

In describing RPC, it helps to start with 
a broad brush and work down to the 
detail. A one-line summary of RPC is that 
it lets you call virtually any C function 
from across a network. If you let RPC do 
all the work, your client code simply 
makes ordinary function calls, even 
though the target function resides and 
executes on a remote server. You can pass 
arguments from client to server, and the 
server can send back return values. 

The server can even modify data that 
is passed as arguments, just as a local func¬ 
tion can. You can pass pointers, struc¬ 
tures, and unions as data. RPC takes care 
of sending the data, making the call, and 

returning the results. 
If your network is running an RPC 

directory service (DCE defines its stan¬ 

dard Cell Directory Service [CDS]; NT 
includes Microsoft’s proprietary RPC 
Locator), the client searches the directory 

for a server that is offering the requested 
function. A server can upgrade its func¬ 
tions and still remain compatible with 
older clients. Each RPC interface (group 
of functions) is tagged with a version 
number. The server invokes the function 
with the matching version number, or it 
refuses the request if a version is no longer 

supported. 
In the NT environment, a server can 

make an RPC function available to all 

Microsoft-Supported Network Protocols 
Protocol name Description DOS Win 3.x Win 95 Win NT Mac Unix 

ncacn nb top NetBIOS over TCP C C N C.S N N 

ncacn nb ipx NetBIOS over IPX C C N C.S N N 

ncacn nb nb NetBEUI C C C.S C.S N N 

ncacn ip tep TCP/IP C C c, s c,s C C.S 

ncacn np Named pipes C C c c,s N N 

ncacn spx SPX C C c,s C.S N N 

ncacn dnet nsp DECnet C C N N N N 

ncacn at dsp AppleTalk N N N N C N 

ncacn vns spp Banyan Vines N N N c,s N N 

ncadg ip udp Datagram UDP/IP C C N C.S N c.s 

ncadg ipx Datagram IPX C C N c,s N N 

ncalrpc Local procedure call N N c,s c.s N N 

Each protocol's OS support is shown with a C for client support, S for server support, and 

N for no support. 
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types of network clients simultaneously. 
That means one server application can 

advertise its functions to TCP/IP, Mi¬ 
crosoft NetBIOS, NetWare IPX/SPX, and 
AppleTalk clients. The table44 Microsoft- 
Supported Network Protocols” shows 
the OSes that offer RPC and which pro¬ 

tocols they support. 

Fetch the Marshal 
RPC’s programming interface is partly 
implemented in a way not often seen 
today: as a C-code generator. There are 
libraries and header files, of course, but 
RPC’s simplicity comes from its generated 
code. Every RPC application is tagged 
with a Universal Unique Identifier 
(UUID), which is derived randomly as the 
first step of code generation. This is part 

of the identification string that servers 
register with the directory service. Clients 
searching for a server must supply a reg¬ 

istered UUID, interface name, and version 

number to get a match. 
The RPC code generator works from 

a template written in the RPC interface 
definition language (IDL). Microsoft 
made its mark with some enhancements, 
turning IDL into MIDL. “Sample MIDL 
Listing” shows a MIDL file that defines 
the UUID, version number, and interface 
name for the application. It also defines 

the data that passes between client and 
server through expanded C-style func¬ 

tion templates. 
Earlier implementations of RPC per¬ 

mitted one outgoing and one incoming 
data structure. DCE RPC permits any 
number of function arguments. Each 
argument can send data to the server 

([in]), return data to the client ([out]), 
or both ([in, out]). MIDL files can con¬ 
tain quite ordinary-looking C variable 
definitions, even typedef s. You can use 
any data types that arc defined in the 
MIDL file as arguments and return values 

in RPCs. 
The MIDL compiler takes in the MIDL 

definitions and churns out stubs, the C 
source code that does RPC’s hard work. 
This includes three files: a server stub, a 
client stub, and a header file. Using RPC’s 

simplest model, you need only compile 
your stubs to object files and then link 
those objects into your code. You link the 
server stub with your server application 
and the client stub with your client appli¬ 
cation. You include the header file in both 
client and server to import the data def¬ 
initions and to gain access to the RPC API. 

The stub code converts data for trans¬ 
mission through marshaling and unmar¬ 
shaling operations. When a client calls a 
server, the client stub marshals the argu¬ 
ments by combining the data and con¬ 
verting numeric information into an 
architecture-independent Network Data 

Representation (NDR). When the server 
receives the data, the stub breaks apart 
the incoming arguments and converts 
NDR-encoded numerics back to the 

host’s native format. The server calls the 

requested function, and the server stub 
then marshals modified ([out]) argu¬ 
ments and the return value for transmis¬ 

sion back to the client. 

Tics That Bind 
When you’re building an RPC applica¬ 
tion, you must choose a binding method. 
This determines how the client locates 
the remote call on the server. Automatic 
binding takes care of everything. The 
server can advertise itself on all protocols 
simultaneously. The client consults its 
configured directory service (RPC Loca¬ 
tor or CDS) to find the server it needs. It 
lines up matching network protocols, 

marshals the arguments, makes the call, 
and unmarshals the returned data with 

practically no effort. Furthermore, a con¬ 
nection based on automatic binding can 
often automatically retry a call that fails 
due to a temporary network outage. 

Implicit binding gives your client 

access to a binding handle. Calls in the 
RPC API use this binding handle to iden¬ 
tify and manage the server connection, 
but the stub code holds the handle for 
you. If you choose explicit binding, 
your client is responsible for the binding 
handle and must pass it as an argument 
with every remote call. Implicit binding 
exposes more of the RPC API, while ex¬ 
plicit binding lets a single client maintain 
connections with multiple servers. 

Of the three binding methods, auto¬ 

matic binding is clearly the slowest one. 
It exacts enough of a performance pen¬ 

alty to force you to use another method 
for frequent calls or performance-criti¬ 

cal code. 
While it’s a little slow, automatic bind- 

ing creates the shortest, most easily 
underst(x>d axle. The sample code (which 
is available at http://www.byte.com/art 
/download/download.htm) includes a 

Visual C+ + make file, a MIDL file, and 
client and server code for a simple RPC 
application. The server is written for NT, 
but the client can run on any version of 
Windows. If you run the client under 
Windows 95, check the readme file for 
instructions on modifying the registry 
to point to an RPC Locator or CDS on 
your network. □ 

Torn Yager is a freelance writer and senior 

software developer in Dallas, Texas. You can 

reach him at tyager@maxx.net. 

Sample MIDL Listing 
After the header, the MIDL file follows C-language conventions with some 
extensions.The RPCDemo function prototype shows one string argument 
passed to the server, one string shared by the client and server (the server 

may modify it), and a Boolean (true/fa 1 se) return value. 

//file RPCDemo.idl 
[ 
uuid(7a98c250-6808-llcf-b73b-00aa00b677a7). 
version(1.0), 
pointer_default(unique) 

] 
interface RPCDemo 
I 

const long MAX_LEN - 255; 
typedef [string] char pszArgl[MAX_LEN + 1]; 
typedef [string] char pszArg2[MAX_LEN + 1]; 

Boolean RPCDemoProc( 
[in] pszArgl. 
[in, out] pszArg2 

); 
) 
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Compex Fast 

Spans the distance, 
defies speed barrier. 

All done in a snap 
Introducing the latest 16-port Fast Ethernet huh from 

Compex : The MicroHub Plus 1OO/TX16. Its SpacclJnk 

option extends the cascading distance between hubs to 

1(X) meters while the 10/100 SuperLink option incorporates 

switching technology to allow automatic connection to 

either a 10Mbps or a 100Mbps huh up to 100 meters away. 

Docking pins connected directly to the backplane of the 

huh chassis provides for the SnapLink feature of the hub. 

So stacking up to 4 hubs is just that easy and secure, without 

the need for any external stacking cables. 

The innovative MicroHub Plus 100/TX16 also comes with 

a network management option using an SNMP agent to 

lighten tlx* load of network managers and IAN administrators. 

For more information about the MicroHub Plus 100/TX16 

(TX3216) and other network products, contact us or check 

out our website at http://www.cpx.com. 

COMPEX 

Networks that work 

USX 
Compex, Inc. 

4051E. Lo Palma Ave 
Anaheim, CA 92807 USA 

(714)6307302 
Fax (714) 630 6521 

Germany 
ReadyLINK Networktechnology GmbH 

Albert Einstein Strode 42 
63322 Rodermork, Germany 

(49)607 4 98017 
Fax (49)607 4 90668 

Singapore 

Compex Systems Pte. Ltd. 
#08-01, PM Industrial Building 

135 Joo Seng Rd 
Singapore 368363 

(65)288 8220 
Fax (65)280 9947 
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Monitor: 

with 250 MHz video input bandwidth, 
1 800 x 1440 @ 76Hz and a 

30-115 KHz horizontal scan range, 

what else 
could you 

call it? 

Add to that a 0.25mm dot pitch (also the liest in the 
business) and you’ve got the new standard for high- 
end CAD. document imaging and other applications 
where absolute precision is a prerequisite. 

The benefits of this new, state-of-the-art 1*81S are 
many-and obvious to the eye. The text is the 
sharpest available today. Period The images are 
absolutely flicker-free, virtually eliminating fatigue 
and eye strain. 

Announcing the ViewSonic l*81S 21" 
(20" viewable) monitor: Mega sharp. 
Mega stable. Mega f:ist. Mega value. 

It’s the latest innovation from ViewSonic® 
the recognized leader in color monitor 
technology. And it’s a mega hit. 

More power to vou. 
Revolutionary Invar Shadow Mask 
technology delivers some pa*ttv unbe¬ 
lievable numbers. Like resolutions up 
to LSOO x 1440 at a 76Hz refresh rate. 

ViewSonic Professional Series 

Model P815 PT813 mo PT775 17PS 

CRT Size/Viewable 21720.0* 2IV20 0* 21720.0* 17716.0* 17-/16.0* 

Dot/Aperture Grille Pitch 025mm 0?8mm* 0.?5nun 0?5ram* 0.25mm 

Horizontal Frequency 30-115 KHz 30-107 kHz 30-95 kHz 30-96 kHz 30-86 kHz 

Video Input Bandwidth 250 MHz 230 MHz 200 MHz ?00 MHz 135 MHz 

Maximum Resolution 1800x 1440 1600x1280 1600x 1280 1600x 1280 1600x1280 

Optimal 1800x1440 1600x1200 1600x 1200 1600x 1200 1280x1024 

Resolution «/6Hz «85Hz «/6Hz « //Hz «80Hz 

ICO Certified Yes Yes Yes Yes Yes 

MSRP” $2,105 $1395 $1,745 $999 $799 

‘Aperture Grille 

Winner Winner 
V km Some PS15 ViewSonic P81S 

Juno I9W Juno 1994 

A whopping 25()Mllz video input 
bandwidth. And a horizontal saui 
rate up to 115KI Iz. All of which are 
high water marks in the industry. 

The 1*815 displays more information faster than any 
monitor you’ve ever seen before. And with BNC and 
VGA connectors, you c:ui easily switch between two 
separate systems. 

Compared to other monitors 
there is no comparison. 

After winning the Byte Spring'% “Best of Comdex” 
and “Best of PC Expo” awards, the performance is 
obviously rated the highest in the industry, but the 
price is not—it is a real mega value. It comes with 
ARAG’ anti-reflection, anti-glare screen coating, a 
limited 3 year warranty on CRT, parts and lalx>r 
(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 
1*815 is truly a “mega monitor,” then seeing it 
certainly will. Call (8<X)) 888-858.5 and ask for agent 
1287 for your nearest dealer. 

ViewSonic” 
Circle 232 on Inquiry Card (RESELLERS: 233). 
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Byte Magazine 

ScanTak-2c 

X 

The editors of BYTE Magazine gave the Best of Show award at Computex Taipei. ..Spot 
Technologies ScanTak-2c\ an inexpensive color flatbed scanner with a host of nice uselul 
software applications... 

GER CHIP Chip Magazine June, 1996 

...The flatbed scanner FotoTak occupies a very small place on the writing desk and is a good 
scanner for pictures and logos scanning... 

GER Pc Magazine February, 1996 isti Magazin 

...A user with experience takes only up to 15 minutes to install the interface card and 
installing the software. The operation is very easy. Strengths: simple installation, simple 
usage, good price and performance... 

BLG II H22 

PageTak •got* 

Cpn Magazine April, 1996 

..ScanTak-2c flatbed color scanner produces truc-to-naturc colours, multi-windows 
scanning, console screen preview, intelligent user interface...” 

GBR SIS Pc Magazine October, 1996 

...Highly recommended Spot’s ScanTak-2c... 

4r 
GBR 3lS Computer Ufe 

Computerize 
October, 1996 

...ScanTak-2c is ideal for OCR, scanning for Web pages and colour positional lor DTP. It’s a 
neat TWAIN-compatible, plug-and-play device. Business card software, a document 
management desktop, morphing, editing and OCR tools arc all provided - all of it is 
perfectly functional. 

• West Coast 

• West Coast 

• Canada 

• East Coast 

• East Coast 

• Spot InnoScan 

1-800-875-3224 

1-800-367-6683 

1-800-665-5084 

1-800-523-6454 

1-800-969-3705 

Tel: (714)653-2738 

Fax:(714)653-2139 

Add.: 3801 Parkview Lane #15B 

Irvine, CA 92612 

Spot Technology UK 0800-777500 

Tel: 44-170-5666762 Fax:44-170-5663919 

Spot Technology Inc. 

Tel: 886-3-597-9345 Fax:886-3-597-9342 

E-Mail: spot@ms2.hinet.net 

HKG Modern Electronics June, 1996 

...There seems to be no precedent for this super-value offer, ScanTak-2c. Spot Technology 
also has another remarkable new product. The compact FotoTak-6 llathed colour scanner 
for photographs and pictures... 

HKG Asian sources, Computer October, 1996 
(]«m jiiitcr 

.FotoTak-6, using a parallel port to support PnP operations for small office and home 
users. The integrated award-winning software creates unique greeting cards, T-shirt designs 
and Web publishing. 

I VII «nr 
BESTiBUY 

hiultsi 
lulu* o. io% 

9 

MT.rv.’irn 
OOOOOi 

I —1 TImi Mi ml. A(Mhm:ihI (JriiphM 

SPOT TECHNOLOGY INC. 
UK PC Statute The fk-si Ikhl^'i Sijniurr ^ * wry #**T rating Excellent rating .. 

October. 10% Nowwbri. 10% March 17.10% October. 10% November 10% http://WWW.SpOt.COm. 
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Video for Everyone 

The CLM411I Microarchitecture 

O Incoming video data is titered and 
scaled in the capture stage. 

© The CPU and Motion Estimator perform 
the preprocessing stage. 

0 The DSP and variable-length coder 
convert and compress the data in the 
MPEG encoding stage. 

O The MPEG data is sent to the host in 
the output stage. 

Because of little overlap in chip resources, most of the 

MPEG-encoding stages can execute in parallel. 

ntil recently, the use of 

MPKG—a standard for the 
storage of high-quality digi¬ 
tal video—as a data type on 

PCs was limited. That’s because while 
decoding MPEG data is easy—software 
can convert it back into a digital video 
stream—encoding live video into the 
MPEG format requires dedicated and 

expensive hardware. This restricted PCs 
to being playback devices for MPEG data. 

However, that situation is about to 

change. Low-cost encoder processors 
from C-Cube Microsystems capture live 

video and convert it into MPEG-1 data in 
real time. One of these encoders, the 
CLM4111, lets OEMs turn standard PCs 
into true video-processing engines. Thus, 
you now can create high-quality MPEG 
videos for presentations, training videos, 

and communications on the Internet. 

CLM4111 Architecture 
The CLM4111 performs all the process¬ 
ing required to turn uncompressed digi¬ 

tal video from a video-capture device into 
an MPEG-1 video data stream. To provide 
this capability at low cost, C-Cube took 
a programmable approach, enhancing a 
32-bit RISC core, the VideoRIS< c PU, 
with special instructions and hardware 
coprocessors, as shown in the figure “The 
CLM4111 Microarchitecture.** 

The VideoRISC CPU operates at 80 
MHz with single-cycle instruction exe¬ 
cution. Integrated 1-KB instruction and 

data caches provide single-cycle access to 
data for both the VideoRISC CPU and 
Motion Estimator (ME) coprocessor to 
reduce stalls. 

Besides the standard operations, the 
VideoRISC instruction set includes single 

instruction/multiple data (SIMD) instruc¬ 
tions. These SIMD instructions perform 
operations on multiple pixels, and C- 
Cube widened the CPU’s internal data 
paths and registers to 36 bits to support 

processing four 8-bit pixels in parallel. 
The SIMD instructions execute on a 
dedicated Video DSP (digital signal pro¬ 
cessor) ALU. Video DSP instructions accel¬ 
erate filtering, discrete-cosine-transform 

(DCT) calculations, and the image analy¬ 
sis required for MPEG compression. 

Coprocessors and I/O 
TheCLM4111 has several on-chip copro¬ 

cessors that boost the data-encoding rate. 
Operating on 8- by 8-byte data arrays, the 
ME coprocessor performs the repeated 
block matches required to find the best 
motion vector when coding MPEG B and 
P frames. 

The variable-length-coder (VLC) 
coprocessor performs the final lossless 

compression stage of the MPEG algo¬ 
rithm. The VLC does a zigzag scan of each 
data block to order the data for maximum 
compressibility, followed by run-length 
and Huffman encoding. The VLC uses 
ROM-based lookup tables to implement 
MPEG-1, MPEG-2, and H.261 encoding 
schemes. The variable-length-decoder 
(VLD) coprocessor performs the reverse 
processing necessary to decode an MPEG 
data stream. 

To keep the large amounts of video 
data flowing through the processor, the 
CLM4111 has four I/O interfaces. Two 8-/ 
16-bit video interfaces handle digital 
video data, and each one of these has a 
32- by 32-bit first-in/first-out (FIFO) buffer 
to hold the data. The video input port can 

JANUARY 1997 BYTE 59 



Core CPUs 

interface directly to CCIR-601 signal- 
compatible video decoders. The data out- 
put port can transfer data to the host 
application asynchronously. 

The third interface, a 16-/32-bit host 
port, is used to initialize the processor and 
download microcode.TheCLM4111 has 
a message-based AIM that controls the 
MPEG encoder and its compression pa¬ 
rameters. The host system issues the com¬ 
mands through this interface. 

The last interface is a 32-bit DRAM 
interface that connects to 2 MB of fast 
page-mode DRAM. The CLM4111 uses 
this DRAM as a scratchpad to store tem¬ 
porary data during the encoding process. 
This interface generates the signals nec¬ 
essary to drive the DRAM bank, thus 
reducing parts in a design. A seven-chan¬ 
nel on-chip DMA controller prevents con¬ 
gestion by managing data transfers. 

Making MPEG 
A description of how the CLM4I 11 

encodes video data shows the complex 
processing required to achieve real-time 
MPEG encoding. In the capture stage, the 
processor receives uncompressed video 
frames through the video input port. The 

input interface’s hardware performs sub¬ 
sample filtering and 2-to-l horizontal 
scaling of the data. The DMA controller 
transfers the processed data from the 
input FIFO buffer to a buffer in DRAM. 

In the preprocessing stage, the DMA 
controller transfers frame data to the 

VideoRISC data cache. The VideoRISC 
CPU and Video DSP perform additional 
filtering, scaling to Quarter Source Input 
Format (QSIF) resolution, and image 
analysis to determine rate-control set¬ 
tings (i.e., how to encode the current 
frame with the highest quality). The 
resulting data is transferred back to 
DRAM for use in the subsequent encod¬ 
ing stage. 

Target and search data are also trans¬ 
ferred to the data cache for processing by 
the ME coprocessor. The resulting best- 

match information is stored by the Vid¬ 
eoRISC CPU in DRAM. 

The filtered video data, the MH’s 
motion vectors, and the preprocessing 

WHERE TO FIND 

C-Cube Microsystems 
Milpitas. CA 
(408)944-6300 
fax: (408) 944-6314 
http://www.c-cubcd.com/ 

stage’s coding instructions are now avail¬ 
able for the MPEG-encoding stage. The 
Video DSP performs the motion com¬ 
pensation, DCT, and quantization on 
each 8- by 8-byte data block. These results 
are transferred to the VLC. The VLC unit 
performs the run-length and Huffman 
coding of the data, with the output again 
transferred by the DMA controller to 
DRAM. In the output stage, the CLM4111 
transfers the compressed data frames to 

the host through the video output port, 
again under DMA control. 

Microcode Machinations 
The CLM411 l’s microcode manages the 
overall operation of the processor and 
implements C-Cube’s MPEG compres¬ 
sion algorithm. The microcode pro¬ 
vides the flexibility to handle different 
video-frame sizes (SIF and QSIF resolu¬ 
tion) and rates (NTSC and PAL). The 
microcode implements the MPEG algo¬ 
rithm’s “smarts,” making on-the-fly deci¬ 

sions about how to best encode each 
frame. The microcode is also responsible 
for managing the data flow through the 
processor, such as scheduling DMA trans¬ 
fers and coprocessor execution. 

The CLM4II l’s internal architecture 
lets the microcode implement a software 
pipeline. Because most of the MPEG- 
encoding stages use different on-chip 
resources, the microcode arranges them 
to execute in parallel, boosting through¬ 
put. Finally, the microcode can program 

the CLM4111 to perform different func¬ 
tions, depending on the targeted market. 

CLM4111 System Design 
The CLM4 111 is a 3.3-V part, using a 
three-metal-layer, 0.5-micron process. 
It’s housed in a 208-pin Plastic Quad 
Flat Package (PQFP). It dissipates only 1 W 

at 80 MHz. To help OEMs incorporate the 
CLM4111 into their products, C-Cube 
provides a reference design, as shown in 

the figure “The CLM4111 Reference 
Schematic.” Sincee it has a generic host 
interface and outputs fully compressed 
MPEG video data, you can connect the 
CI.M4111 to ISA or PCI buses or inte¬ 
grate it on a graphics accelerator board. 

The CLM4111 costs $75 in produc¬ 
tion quantities (i.e., lots of5000). The ref¬ 
erence schematic’s estimated bill of mate¬ 
rials is $ 175. These costs are comparable 
to those of a quality graphics card. The 
CLM411 l’s capabilities and price point 
make it attractive as an add-on for ven¬ 
dors wishing to differentiate their sys¬ 
tems. Because the CLM4111 lets you cap¬ 
ture, edit, store, and communicate with 
digital video, MPEG becomes an active 
data type and useful to everyone. The 
PC finally becomes an active—not pas¬ 
sive—tool for video work. □ 

Willuwt Chief t is the program manager for the 

CLM4111 processor at C-Cube Microsystems, 

You can contact him at william.chien 

@c-cube.com. 

The CLM4111 Reference Schemtatic 

Analog 
video in 

Video DAC, analog 
video overlay 

The parts to add MPEG editing to a PC cost 

about that of a quality graphics card. 
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A developer's dream come true... 

#1 Protection Supplier 
You'll have peace of mind 
with your software backed 

by world leader Kain!x)w 

I ead ing Technology 
sentinel* is the only 
protection combining 
multiple algorithms 
and ASIC technology 

ISO 9002 

0ISII The Highest Quality 
Only Sentinel keys meet 
ISO quality standards and 
offer the best reliability 

Truly Compatible Security 
The industry's largest engineering 
staff is dedicated to making your 
software safe on any platform 

Increase Your Revenue 
Sentinel stops piracy, ensuring 
you that every user of your 
software is a paying customer 

The world's #1 software protection 
is now the easiest to implement! 

You've always dreamed of 
superior software protection 
that was simple to integrate 
into your entire product line. 
The new Sentinel Wizard makes 
your dream a reality. 

Just tell the SentinelWizard how 
you want to sell your products. It 
then automatically configures 
your Sentinel keys and generates 
the pseudo code necessary to 
complete the protection process. 

Call the Rainbow office 
or distributor nearest 
you to order your 
Sentinel Developer's 
Kit, featuring the 
SentinelWizard. 

Ask us about SentineILMm - the new Visit our web site 
oftware-based network license manager www.rnbo.com SEfUinEL 

Software Protection 

JA IIUP^IJU HEADQUARTERS: 50 Technology Drive, Irvine, CA 92618 ■ Tel: (714) 450-7300 ■ Fax: (714) 450-7450 
InilvU Hi DUW ASIA/LATIN AMERICA: (714) 450-7300 ■ FRANCE: (33) 1 41 43 29 00 ■ GERMANY: (49) 89 32 17 98 0 ■ U.K.: (44) 1932 579200 

TECHNOLOGIES 01996 Rainbow Technologin, Im. SenimH, SenimrftM and SrrtinriMsord ore trademark* of Himbow Tcchnotoqm Al other names are property of the* mpeclwr ownm. 

ALGERIA: Af AK (213) 4 1 85 61 

KGINTINA Aft M4 A <S4> I 80305*6 

AUSTRALIA: lOADPt AN (61) 3 9690 0455 

(iGlUM/lUXf M8URG (25(32)92 21 11 17 

tRAZIL MTS SrdetTvn lull (55) 11 574 9686 

KULGARIA: KMME TRO<35) 9779 1478 

< HINA (Easty. Shanghai Potlnnc) Software 

’.vk ilroiorws ( oniony (86) 71 6403 1966 

HINA (North): ( V8S (96) 10 6217 7777 X7404 

OLOMBIA: Comlrud.Ha (57) 1 627 6011 

CZECH REPUBLIC: ASX ON Ml (42) 7 JK)3 657 

EGYPT: /LOAN AOS (202) 74H 8<PM 

GREECE: Ryle Computers A (301)974 17 78 

GUATEMALA: Soft Corporation (507) 7 304006 

HONG KONG: AJUmL l«h Co (857) 7333 0676 

HUNGARY: Kft (36) 76 48 1 236 

INDIA: ANC fmpnrefmq Co (91) II 4615680 

M00NE5IA PI Ptonpusk Matron (67) 71 175 166 

IRAN GAM i In Nonas (98) 21 87 44 001 

ITALY: IMI I0IXSA SPA (39) 73 31 00535 

ITALY: (39) 30 74 41 1 

JAPAN: (Am Shop Co. ltd (91) 52 972 6544 

IORDAN: CDG frapnemnq (96) 76 863 961 

KOREA (rfnrwv (87) 7 578 3528 

LEBANON Nadorul Qeoup Com (%l) I 494317 

MALAYSIA: I astern Syslitm Dcvqn 

(M) Sdn BImI (GO) 3 741 11HH 

MEXICO Impn Comp. S A dr ( V (57) 66 710 791 

MOROCCO: fulur 8 Soft (712) 7 40 03 97 
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NETHERLANDS: introCom (31) 74 7430 105 

NEW ZEALAND: Software Mops (64) 09 379 9790 

PERU: OpcnSoft (51) 1 224 2125 

PHILIPPINES M>inn.ivofl Technology 

Corporation (63) 2 813 4162 

POLAND: HIFfX Sp / oo (48) 77 41 97 51 

PORTUGAL: COMIITA (351) 1 941 65 07 

RUSSIA Mollnoft 641 (7 095) 186 35 84 

SAUDI ARABIA 71 DAN (966) 2 665 1904 

SCANDINAVIA: IYiko ATS (47) 7749 1500 

SINGAPORE: SrJnm Oewjr* PIE (ID 165) 747 7766 

SOUTH AfRKA SOfISICURf (77) 11 477 60S! 

SPAIN: MLCCO (34) 3 422 7700 

SWITZERLAND: *V AG (41) 1 745 92 97 

SWITZERLAND. Safe Conpod SA (41) 7 471 S386 

TAIWAN Iwt-ilw Wh (886) 7 8208925 

THAILAND: BCS Inti (66) 2 319 4451 

TUNISIA Soft Momuhqur lech (7161 17 19 486 

TURKEY BtMfKS. Ltd (90) 716 348 3508 

VENEZUELA: HR! M Ovm (58) 2 261 4782 



EXPLORING 
CHEMISTRY 
FOR WINDOWS 
EXPLORING CHEMISTRY 
contains a large number of* 
topics, which include: the laws 
of chemistry; Lavoisier, 
Dalton and Proust; the 
weighted balance of chemical 
reactions; matter; pure 
substances and mixtures; 
elements and compounds; 
atoms and molecules; atomic 
models; the orbital quantum 
model and chemical bonds. It is 
also possible to select the elements on 
the basis of their chemical and physical 
properties and to make a comparison of 
the data for several different elements 
by creating a graph. 

The EXPLORING series is a multimedia 
collection for Secondary School students, 
designed specifically to help them learn in a 
simple and intuitive manner. It is not intended 
solely for students but also for anyone wanting 
to increase and broaden their knowledge of a 
specific subject. The user can learn all the 
information either by following the topics step by step 
or by navigating through the contents. Learning is 
pleasant and the results are guaranteed thanks to particularly 
sophisticated multi-media techniques, such as the use of 
graphics for a more effective understanding of the contents, 
hypertext links for moving from a given topic to other related 
ones and helpful functions for searching for the best-known 
terms. 

EXPLORING PHYSICS 
FOR WINDOWS 
EXPLORING PHYSICS is split up into several learning uni 
covering the main topics of physics: the measurement of physi 
magnitudes; units of measurement; the analysis of cxpcrimci 
data; from the analysis of data to physical laws; spe 
acceleration and force; equilibrium in stiff bodies and fltn 
energy, temperature and heat; and electricity and the relal 
phenomena. 

$ 39.99 
each title 

EXPLORING 
BIOLOGY 
FOR WINDOWS 
EXPLORING BIOLOGY deals 
with a large number of topics that 
cover experimental analysis, 
scientific methodology, the 
instruments of scientific enquiry, 
the features underlying life, 
including the molecules that make 
up the structure of sugars, lipids, 
proteins and nucleic acids. The cell 
and its components, glycolisis, 
Krebs’ cycle, cellular respiration, 
fermentation, chlorophyll related 
photosynthesis, genetics, nucleic 

mTS3t5X7Ffii 
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EXPLORING MATHEMATICS 
FOR WINDOWS 

EXPLORING MATHEMATICS covers a range of many different topict 
sets and their relationships, classes of equivalence, real and non-rej 
numbers, operations and properties, algebraic expressions, monomial 
and polynomials, logical operations, equations and disequations. system 
of equations and disequations and their performance, 1st and 2nd degre 
equations, radicals, parametric equations and biquadratic equations 

acids, DNA and RNA, l)NA duplication, proteic synthesis, cell reproduction. 
Mendel's laws, sexual reproduction, modem genetics, genetic diseases. Darwin’s 
and Lamarck's theories of evolution, proof of evolution, evolutive mechanisms, 
the origin of life, the classification of life-forms, the binomial list, classification 
criteria. The kingdoms into which living beings are divided are also dealt with: 
the Viruses, the Monera, the Protista, the Fungi, the Plantac and the Animalia. 

Minimum configuration: 100% MS-DOS compatible PC, CPU 80386 or higher, 4 Mb 
of RAM (S Mb are recommended), hard disk with 6 Mb of available space, mouse, VGA 
graphic card or higher, Windows 3.1 or higher. 
Recommended: Windows compatible audio card, Windows compatible printer. 

Q.ty TITLE PRICE TOTAL 

Exploring Chemistry $ 39,99 

Exploring Physics $ 39,99 

Exploring Biology $ 39,99 

Exploring Mathematics $ 39,99 

Postage and packing $ 10 
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Tel. +44-1483-451856 - Fax +44-1483-452144 - E-mail finsonttfmson.co.uk 

Log on: http://www.finson.com 
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Programming 

Java uses a sophisticated class-checking mechanism to ward off 
breaches in security. By Cary McGraw and Edward Eel ten 

Java Security and Type Safety 
ava’s ability to download, 

I integrate, and execute code 
from a remote computer is 

I a double-edged sword. On 
the positive side, the use of Java enables 
a computer to obtain new capabilities 
with little user intervention. In addition, 
Java requires no installation of hard-to- 
track-down and dubiously secure plug¬ 
in files. On the negative side, however, 

Java’s intricate machinations leave a com¬ 
puter vulnernable to attack. A hostile Java 
applet could stealthily tamper with a host 
system’s files or siphon off private data 
without the user’s being aware of the dam¬ 

age until it’s too late. 
Java’s designers did their best to make 

such malicious activities impossible by 
implementing a security model. This se¬ 
curity model performs a number of checks 
before allowing a downloaded applet 
to execute. (For additional information 
on Java security, see “Plugs for Java’s Se¬ 
curity Holes” on page 76.) 

Java security relies on three prongs of 

defense: the Byte-Code Verifier, the Ap¬ 
plet Class Loader, and the Security Man¬ 
ager. Together, these three prongs per¬ 
form load and run-time checks to restrict 
file-system and network access, as well 
as restrict access to browser internals. 
Each of these prongs depends in some 
way on the others. Each part must do 
its job properly for the security model 

to function correctly. 

The Security Triad 
The figure “Java Security Triad” above 
shows how the three prongs of defense 

fit into the Java framework. The Byte- 
Code Verifier is the first prong of the Java 
security model. When a Java source pro¬ 
gram is compiled, it’s converted to plat¬ 
form-independent Java byte code. The 
Verifier then checks that the untrusted 
outside code “plays by the rules” before 
it’s allowed to run. 

The Verifier checks byte code at a num¬ 
ber of different levels. The simplest test 
ensures that a .class file (i.e., a byte¬ 
code file) has the correct format. On a less 
basic level, the Verifier applies a built-in 
theorem prover to each method. The the¬ 
orem prover helps ensure that byte code 

Java Security Triad 

as a new class. The Class Loader deter¬ 
mines when and how an applet can add 
classes to a running Java environment. 
Part of the Class Loader’s job is to make 
sure that the applet doesn’t install code 
that replaces important components of 

the Java run-time environment. 

c Applet dass j 
Web page 

o 0 © 

Byte Code 1 Applet 1 Security 
Verifier | Class Loader I Manager 

OWeb browser downloads Java 
applet from Web page. 

©Tbe downloaded byte code 
undergoes format checks and 
static type checking. 

©The Class Loader instantiates 
the applet in a namespace. 

© The applet executes and 
attempts a dangerous method. 

©The Security Manager is consulted 
before the method runs. 

Web browser 

•r£ Applet dass ] 

Namespace 

© © 

Java virtual machine 

© The Security Manager performs run-time checks, based on the calling 
class's origin. The Security Manager may veto some activities attempted 
by external code. 

Java performs several safety checks before a 

downloaded applet can execute. 

docs not forge pointers, violate access re¬ 
strictions, or access objects using incor¬ 
rect type information. The verification 
process, in concert with the definition 
of the Java language, helps to establish a 

base set of security guarantees. 
Java’s second prong of security de¬ 

fense is the Applet Class Loader. Typically 

supplied by a browser vendor, it loads 
all applets and the classes that they ref¬ 
erence. When an applet is loaded from 
the network, the Applet Class Loader re¬ 
ceives the binary data and instantiates it 

In general, a runningjava environment 
can have many active Class Loaders, each 

defining its own namespace. Niimesfkices 
allow Java classes to be separated into 
distinct kinds, according to where they 
originate. In other words, a namespace 
is a type-safe portion of memory with 

classes that are associated with a specific 
Class Loader. 

The third prong of the Java security 
model is the Security Manager, which 
restricts the ways in which an applet can 
use visible interfaces. Thus, the Security 
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Manager implements a good portion of 
the entire security model. It’s a single 
module that performs run-time checks 
on dangerous methods, such as those 
for file or network access or those that 
define new Class Loaders. 

Code in the Java library consults the 
Security Manager whenever a dangerous 
operation is about to be attempted. The 
Security Manager then has a chance to 
veto the operation by generating a Secu¬ 
rity Exception. Decisions made by the Se¬ 
curity Manager take into account which 
Class Loader loaded the requesting class. 
Built-in classes are given more privilege 
than classes that have been loaded over 
the network (e.g., applets). 

The three parts of the Java security 
model were created to enforce type safe¬ 
ty, which means that a program can per¬ 
form particular operations only on par¬ 
ticular kinds of objects. Therefore, Java 
programs are prevented from accessing 
memory in inappropriate ways. 

More specifically, every piece of mem¬ 
ory is part of some Java object, and each 
object has some class. For example, a 
calendar management applet might use 
such classes as Date, Appointment, Alarm, 
and GroupCalendar. Each class defines 
a specific set of operations that are al¬ 
lowed to operate on objects of that class. 
In the calendar management example, 
the Alarm class might define a turnOn 
operation, but the Date class would not 

allow turnOn to occur. 

Why Type Safety Matters 
To understand why type safety matters, 
consider the following, slightly contrived, 
example. The calendar management 
applet mentioned above defines a class 
Alarm, which is represented in memory, 
as shown in the figure “Type Safety” 
above. Alarm defines an operation turn 
On, which sets the first field to true. The 
Java run-time library defines another 
class called Applet, whose memory lay¬ 
out is shown in the figure. Note that the 
first field of Applet is f i leAccessAI 
1 owed, which says whether or not the 
applet is allowed to access files on the 
hard disk. 

Now suppose that a program tries to 
apply the turnOn operation to an Applet 
object. If the turnOn operation is per¬ 
mitted, the program sets the first field 
of the object to true. Unfortunately, since 
the target object is really of type Applet, 
setting the first field to true allows the 

applet to access the file system. The applet 
is then allowed—incorrectly—to mod¬ 
ify and even delete files. 

How Java Enforces 
Type Safety 
Java labels every object by associating a 
class tag with it. One simple way to en¬ 
force type safety would be to check an 
object’s type tag before every operation 
on it to make sure that the object’s class 
allows such an operation. This approach 

is called dynamic type checking. 
Although this scheme works, it’s inef¬ 

ficient. Programs end up running slowly 
because the system spends a lot of time 
checking class tags. To improve perfor¬ 
mance, Java uses static type checking, 

which is more complicated but more ef¬ 
ficient than dynamic type checking. Stat¬ 
ic type checking is where the Java sys¬ 
tem looks at a program before it runs and 
carefully deduces the results of the tag¬ 
checking operations. If Java can figure 
out that a particular tag-checking opera¬ 
tion will always succeed, then there’s no 

reason to do it. The check can safely be 
removed, thus speeding up the program. 

Java’s designers carefully crafted the 
Java language and byte-code formats to 
facilitate static type checking. Each piece 
of byte code is a binary representation 
of an assembly-like language with op 
codes and operands. 

But Java op codes always take type-spe¬ 
cific arguments. There are no “generic” 
operands that take multiple types in the 
same operand position, as is the case with 
processor assembly languages. 

This, and other properties of byte 
code, make static type checking easier 
to implement. The Byte-Code Verifier is 

an effective static type checker that elim¬ 
inates almost all the tag-checking opera¬ 
tions from Java programs. The result is 
a program that’s type-safe but that runs 
quite efficiently. 

There is only one problem with Java’s 
static type-checking strategy: It’s com¬ 
plicated. Although Java’s designers ob¬ 
viously got the overall strategy right, 
a great many details have to be correct 
for type safety to be enforced. An error 
in any of these details leaves a tiny, albeit 
crucial, hole in Java’s type-safety armor. 

A clever cracker who finds such a hole 
can launch a type-confusion attack. This 
is done with a Java applet carefully de¬ 

signed to leverage a tiny type-enforce¬ 
ment hole into a complete system pene¬ 
tration. The attacker can set up a situation 

like the aforementioned Alarm/Applet 
example, in which the program has one 
type of object but the Java system thinks 
the object has some other type. 

Because the Verifier normally prohibits 
such actions, type-confusion errors are 
usually the result of bugs in the Java im¬ 
plementation. It is hoped that such prob¬ 

lems will disappear as the implementa¬ 
tion is debugged and refined. B 

Gary Me draw, Ph.D., is a research scientist at 

Reliable Software Technologies Corp. (Ster¬ 

ling, VA). He can he reached at http://www 

.rstcorp.com/-gem. Edward Eelten, Ph.D., 

is an assistant professor of computer science 

at Princeton University. He can be reached at 

http://www.cs.princeton.edu/~felten. Ibr- 

tions of this article are taken from the authors ’ 

lx>ok Java Security: Hostile Applets, Holes, 

and Antidotes (John Wiley and Sons, 1996). 

Type Safety 

MakeTnieO 
method 

Alarm Applet 

turnOn J i-Q fileAccessAilowed 

setThne Setting the first field in these two classes (Alarm networkAccessAllowed 

and Applet) to ‘true is not equivalent. Type safety 
setAlann checks ensure that any object a method may try to 

• manipulate is of the proper type. 

Java ensures that malicious programs can't 

gain access to system resources. 

Type Confusion 
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I*.Ml' motherboard that 
■Accommodates up to four 
INmtium processors, or a 
IrCI/lSA passive backplane 
•wiili up to 20 slots 

Alarm board monitors status of fans, 
power supplies and chassis temp 

Redundant, hot- 
swappable fans 

Redundant N+I load-sharing, 
hot swappable power supplies 

Si drive, hot-plug SCSI 
array for RAID level 0, 1, 5 

Three 5.25" disk drive 
bays and one 3.5" floppy 

Customizable bezel with lock 
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our new application seruer is. we 

realty Haue to spilt our guts. 

Introducing the fully OEM-able 

SP5500 Application Server 

When you’re looking for a server 

platform to build upon, the last 

thing you want is to be boxed in. 

So you’ll find 'Texas Micro’s 

new SP5500 Application Server a 

thing of beauty. 

The SP5500 was designed to 

be redesigned. It gives you so many 

configuration options, in fact, you 

could go to your customers with 

a full line of mission-critical 

servers in a matter of weeks. 

So call us for details, and don’t 

be afraid to tell us exactly what you 

need. You’ll 

be amazed at 

how we open 

p to you. 
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CALL FOR INFORMATION 3 1 ( 0 ) 3 6 5 3 6 5 5 9 5 



PICTURE THIS: 
6X CD-ROM, 

11.3" DISPLAY AND 
ZOOMED VIDEO. 

NOW 
PICTURE THIS: 

$2499! 



PENTIUM* PROCESSOR 

A 100MHz Pentium processor 

,ind 40MB ot EDO memory 

can speed up any multimedia 

presentation. Plus, the 2.9v 

processor was designed 

specifically to maximize 
notebook battery life. 

FULL-MOTION VIDEO 

With Toshiba ’s Zoomed Video 

technology and a ZV PC Card, you 
get full screen, full-motion video 

and MPEG support without 
sacrificing system performance 

1U2 
800 x 600 RESOLUTION 

Sure, the screen is huge And it 

also has 800x600 resolution, 
which means that every inch of 

viewing area delivers crystal clear 

definition and vibrant colors. 

k* ' 

EXPANSION 

Satellite Pro’s two PC Card 

slots unlock a world of expansion 

capabilities. And the optional 

NoteDock m I Entranced Port 

Replicator offers additional 

PC Card slots as well as 

easy connection to your 

desktop setup. 

hmmm Esom 
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ADVANCED MULTIMEDIA 

With a 6X CD-ROM. microphone, 

speaker and stereo headset. 

Satellite Pro offers the most 

advanced multimedia features 

you can get at this price. 

INTRODUCING THE NEW SATELLITE PRO.' 
to multimedia features, the Satellite Pro offers the big picture at a small price. It all starts 

with a huge display and full-motion video to make ytxir multimedia presentations 

look more like feature films. And it’s easy to take your show on the road with 

a 100MHz Pentium processor, up to 40MB of memory and a massive hard drive. ***>*%% 

Add to that a 6X CD-ROM, integrated AC adapter and PC' Card slots and you’ve got 

more than you need to get the job done. So when you want some real 

portable power, pick up the Satellite Pro. No other notebook can give 

you so much for so little. For more information visit the Toshiba 

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

call 1-800-457-7777. pentium 
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In Touch with Tomorrow 

TOSHIBA 
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TODAY 
the WEB, 

TOMORROW 
the world 
Is Java a serious programming 
language? Yes. Will it become 

a Windows killer? Maybe. 
By Tom R. Halfhill 

oif ve heard the hype. You’ve groaned at the bad cof¬ 
fee puns. Now it’s time for the crucial question: Is 
Java for real? 

Straight answer: Java isn’t just for building cute 
Web pages anymore. Java is establishing itself as a serious pro¬ 

gramming language capable of tackling the most sophisticated 
business applications. Never in the history of computing has a 

new language attracted so much support from toolmakers, soft¬ 
ware developers, and OS vendors in such a short time. 

The larger question is, “How much further can Java go?" The 
answer, incredible as it may seem, is that Java could surpass 

Windows as the software platform with the world’s largest 
installed base by the turn of the century. 

I his is possible even in light of five critical Java shortcom¬ 

ings—including an immature security model, slow perfor¬ 
mance, and a hodgepodge of unpolished development tools— 
that exist today. 

Nevertheless, the key events are already in motion for Java 
to overtake Windows and cause enormous changes in com¬ 
mercial and corporate software development. The bottom line: 
All of us who have anything to do 

. , c . , See page 40 for 
with software development oedusive Scott McNcaly interview 

ignore Java at our own peril. on Javas influcncc wn computing. 

More Than a Language 
Java transcends being a language to being a software platform 
because of the Java virtual machine (VM), which simulates a 
computer in software. The Java VM can run on existing com¬ 
puters and OSes (e.g., Windows and the Mac OS), or it can run 
on hardware designed only for Java. Developers who use Java, 
whether they realize it or not, are supporting a new platform 
that exists independently of the underlying OS and hardware. 

continued 
BYTE JANUARY 1997 

Single-platform application 
Today, applications developers write for one 

platform-often Windows on x86-and port 
the program to another platform later. 

Applications written 
ror Unix workstations 

Applications written 
for OS/2 PCs 

Applications 
written for Macs 

r Pl «rtions wr*tten 
tor Windows PCs 

Native applications 
talk directly to the 
native OS and CPU. 
Code must be 
rewritten before it 
can run on a 
different OS/CPU 
platform. 

Windows/ : 

x86 



The Java Difference 
Multiple-platform application 

Tomorrow, developers may need to write for only one platform-java. 
End-users can run the code on any Java-enabled machine, no matter 

what operating system and CPU it uses. 

Java applets always [run within a browser’s 
sandbox or secure 
partition. 

\ / 

Peer classes 
translate Java 
objects (e.g., GUI 
widgets) into 
native OS objects. 

Java Run-time Environment 

• Class loader 

• Byte-code verifier 

• Byte-code interpreter 

• Java virtual machine 

• Java class libraries 

Stand-alone Java applications 
talk to the OS/CPU through the 
run-time environment or via 
native (hard coded) methods. 

Peer classes Just-in-time compilers 
- convert Java byte code 

into native code on the fly. 

JIT compiler 
(optional) 

If 
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MM b i M «• « - iihI Unix) or ignore 

h i hv.t VM someday commands a 
1 • i installed base than Windows, 

• !< vrlopcrs may write for Java first— 
•ml last—because Java software is inher¬ 

ently cross-platform and can run on any 
system with a Java VM. In effect, Win¬ 

dows would become another minority 
platform (albeit the largest one) that may 
or may not justify the extra expense for 
special support. Java could trigger the 
biggest platform shift since Windows sur¬ 
passed DOS—all without forcing you to 
change your hardware and OS. 

The Java Language 
Before Java can become a dominant plat¬ 
form, however, corporate and commer¬ 
cial software developers must embrace it 
as a language. As recently as last summer, 
many of us were asking if Java was pow¬ 

erful enough for serious software devel¬ 

opment. Today, that question is obsolete. 
Consider the following: 

• In October, Sun estimated that more 
than 200,000 professional programmers 
were using Java. 

• According to Sun, one-third of all the 
enterprise developers at companies with 
more than 5000 employees use Java. 

• Last summer, 11 companies (includ¬ 
ing Cisco Systems, IBM, Kleiner Perkins 
Caufield & Byers, Netscape, and Oracle) 
pooled S100 million to form the Java Fund, 

a unique venture-capital resource for new 
Java projects. 

• IBM and more than 50 independent 

software developers announced the San 
Francisco Project, a plan to build new busi¬ 
ness applications with Java. 

These developments help overcome 
Java’s reputation as a lightweight language 
for creating decorative Web applets. Look 
beyond the bouncing heads that enliven 
Web sites, and you’ll see that Java is an 

industrial-strength, object-oriented lan¬ 
guage that supports inheritance, encapsu¬ 
lation, polymorphism, multithreading, 
dynamic linking, and interfaces. It’s in the 
same major league as C++. 

Why is Java winning over professional 
developers, who are notoriously hard to 

pl* i »•? Java closely resembles C++, so 

c xpcrienced programmers probably have 
more to unlearn than to learn. Yet it offers 
significant advantages over C+ + . Java 
makes it easier to write code that’s 
portable, reusable, and bug-free. 

Cross-platform compatibility is a 
tremendous factor in Java’s early success. 
Java compilers (available for Windows, the 
Mac OS, and Unix) convert Java source 
code into class files of byte code. The class 
files correspond to executable binary 
files generated by compilers for other lan¬ 
guages. Unlike native binary files, how¬ 

ever, Java bytecode isn’t specific to a par¬ 
ticular microprocessor architecture. Its 
“native” architecture is the Java VM, which 
today exists only in software. (Soon, it will 
exist in hardware as well; see “Sun Gam¬ 
bles on Java Chips,” November 1996 
BYTE, page 79.) 

As a result, Java class files are portable 
to any hardware platform that has a Java 

run-time environment. The environment 
consists of the Java VM, some standard 
class libraries, a byte-code verifier (for 
security), and a byte-code interpreter. The 
interpreter runs the class files on the VM 

without requiring programmers to rewrite 
or even recompile their source code. 

This “write once, run anywhere” uni¬ 
versality is so compelling that some com¬ 

panies are writing their Java development 
tools in Java so they’ll run on any machine. 

Ignite Technologies’ Layout Mill, a visual 
GUI builder, is one example. 

For the first time, developers can write 
applications using their Windows people, 
their Unix people, and their Mac people,” 
says Bill Kelly, president of Ignite. “All of 
the programmers can work on the same 
project with the same tool on any plat¬ 
form. This allows developers to hire pro¬ 

grammers based on the programmer’s 
expertise with the type of application they 
want to write, not just the kind of machine 
they know how to use.” 

Because Java programs stay within the 
Java run-time environment, they nor¬ 
mally don’t interact directly with the 
native CPU or OS. The run-time environ¬ 
ment handles memory management, 
including garbage collection, so pro¬ 
grammers don’t have to allocate memory 
or dispose of leftover objects. There’s no 
need for pointer arithmetic, another major 
source of bugs in C+ + . Java has a clean, 
efficient model for error handling and 
encourages code reuse because it’s object- 
oriented from the ground up. Java also 

I The Bitter Taste of Java 

I n the Java world, your code might be bug-free 

but still not work properly. This is especially true 

when you test it with a different run-time envi¬ 

ronment-even another run-time environment 
on the same computer. 

That’s because Sun and JavaSoft haven't 

ironed out all the wrinkles in Java, particularly in 

the Abstract Windowing Toolkit (AWT) class¬ 

es that let Java programs use native GUI fea¬ 

tures. Also, the vendors who license a run-time 

environment from Sun are primarily responsible 

for adapting it to their products and to native 

platforms, and some vendors do a better job of 

this than others. JavaSoft says testing improve¬ 

ments will mean fewer variations in the future. 

In the meantime, Java pioneers need 

patience. To get a taste of what early develop¬ 

ers face, I wrote a Java version of a program 

I’ve already written in three other languages. My 

project was a data-entry applet for friends who 

enter my annual Academy Awards contest. 

Because the applet also provides data verifi¬ 

cation and back-end processing, it needs more 

than Hypertext Markup Language (HTML). 

I’ve written a Windows version with Borland Del¬ 

phi (Pascal) and two Mac versions with Hyper¬ 
Card and FutureBASIC. 

I developed my Java applet on both a Mac 

and a Windows PC. All the Java tools I tried- 

including versions of Symantec Cafe, Microsoft 

Visual J++, and Metrowerks CodeWarrior- | 

caused problems. They frequently crashed, and 

their applet viewers either ran my program poor¬ 

ly or wouldn’t run it at all. In fact, I had the least 

trouble when I abandoned those tools, wrote 

my code with ordinary text editors, compiled it 

with Sun s free command-line compiler, and 
tested it with Web browsers. 

The accompanying screens show how vari¬ 

ous run-time environments interpret the same 

code in different ways. My class files were com¬ 

pletely portable-Java lives up to that promise- 

but the results weren’t always what I expected. 

Some run-time environments completely 

ignored methods and events in my code, while 
the identical code ran fine elsewhere. 

If you’re not comfortable with these kinds of 

problems, wait for better tools and run-time envi¬ 

ronments. From what I’ve seen, things will be a 
lot more stable in a few months. 

substitutes interfaces for the complex mul¬ 
tiple inheritance of C++. 

According to John F. Andrews, presi¬ 
dent of CSX Technology, programmer pro¬ 

ductivity and cross-platform freedom 
were “key factors” in his railroad’s deci¬ 
sion to use Java for a massive shipment¬ 
tracking application. CSX thinks it’s the 
largest enterprise application yet written 
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in Java. “Java happened at exactly the right 

time for us,” says Andrews. 

Java’s much-vaunted portability isn’t 

flawless, however. Sun’s JDK 1.0 doesn’t 

fully encapsulate the native APIs of under¬ 

lying OSes, so Java pioneers must work 

with a more limited vocabulary of GUI 

widgets and features. Also, there are 

numerous quirks in the way different Java 

run-time environments map high-level 

objects to native APIs (see the text box 

“The Bitter Taste of Java” above left). 

Growing pains are inevitable with 

something as spanking new as Java. JDK 

1.1, scheduled for release early this year, 

will fix many of these problems. New Java 

VMs and development tools are in the 

works, too. Java is evolving so rapidly it’s 
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like the weather in some places—if you 

don’t like it, wait an hour. 

The Java Platform 
Even if Java becomes nothing hut a popu¬ 

lar development language. Sun will have 

scored a big hit. However, Sun—and oth¬ 

ers—have grander things in mind. Could 

Java, as a platform, be a Windows killer? 

Probably not. But it doesn’t have to be. 

It’s important to realize how Java can 

supersede Windows without killing Win¬ 

dows—or any other platform, for that 

matter. Java is a stealth platform that prop¬ 

agates entirely in software and coexists 

peacefully with the native OS. 

Other platforms are tied to specific 

hardware. For every installed copy of Win¬ 

dows, there must be a Windows-compat¬ 

ible PC to run it on. Likewise for the Mac 

OS, OS/2, Unix, and so forth. There’s a lit¬ 

tle overlap due to emulators, such as 

SoftWindows and PCs with dual-boot 

OSes. For the most part, however, the lead¬ 

ing platforms add to their installed bases 

only when someone plunks down a few 

thousand dollars for a machine. 

This is not the case with Java. It’s a 

platform implemented in software that 

runs on practically any machine, and soft¬ 

ware spreads much faster than hardware. 

If you’ve installed a Java-compatible Web 

browser, such as Sun’s Hotjava, Netscape 

Navigator 3.0, or Microsoft Internet 

Explorer 3.0, the Java run-time environ¬ 

ment is already on your computer. You can 

also download JDK for free off the Web 

to make your system a Java platform. Java 

development tools come with a VM, too. 

Java isn’t self-replicating like a virus, but 

it’s nearly as contagious. 

Apple, IBM, Microsoft, Novell, Silicon 

Graphics, and Sun are paradoxically accel¬ 

erating the process by integrating the Java 

run-time environment into their OSes. All 

of them say their OSes will be Java-enabled 

within a year. They recognize Java’s pop¬ 

ularity and potential, and that offering a 

superior Java run-time environment will 

give them a competitive advantage. It’s 

good for users because each new Java- 

enabled application you install won’t have 

to clutter your system with its own VM. 

“We think it’s critical to establish a 

good, stable, standard Java VM on the 

Mac platform,” explains Mike Zivkovic, 

product manager for Apple’s Mac OS Java 

run-time environment. “We are concen¬ 

trating on stability, stability, stability. 

That’s what software developers tell us 
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they want more than anything right now.” 
By the end of this year, there will be Java 

VMs for Windows 95, Windows NT, Win¬ 
dows 3.1, the Mac OS, most flavors of Unix, 
OS/2, NetWare, and Apple’s Pippin and 
Newton OSes. IBM is even porting Java to 
the AS/400 and MVS, which manage an esti¬ 
mated 70 percent of the world’s corpo¬ 
rate data. This is why it’s not crazy to pre¬ 
dict that by the turn of the century, there 

will he more copies of the Java VM in the 
world than any of the OSes that host it. 

Note that Java will not replace any of 
those OSes. Indeed, the Java VM is a benign 
parasite that cannot run without a host OS. 
(Sun has a special Java OS, but it’s for 
dedicated Java devices, not conventional 
PCs.) Far from being a Windows killer, Java 
actually needs Windows to spread itself on 
the massive installed base of PCs. 

Things will get really interesting if that 
happens. Sheer numbers will make Java 

the world’s most widespread software 
platform. Every Java VM will run every 
Java program that has ever been written 
or will be written, without porting or 
recompiling. How will this affect the soft¬ 
ware balance of power? 

It could work to the advantage of minor¬ 
ity platforms that currently don’t attract 

as much software development as Win¬ 
dows. Today, developers justify Windows- 
centricity by explaining that it’s simply 

good business to target the largest installed 
base. If Java becomes the largest installed 
base, and developers gradually shift their 
focus away from Windows, the minority 
platforms will get much more software. 
On the other hand, Java could also hurt 
the minority platforms by robbing them 
of the special development they receive 
now—the kind of support that makes 

them unique and justifies their existence. 
This is not just a puzzle for sales-con- 

scious commercial developers. Cost-con¬ 

scious corporate developers must weigh 
the benefits of writing for a universal plat¬ 
form, too. David Gee, Java marketing 
manager of IBM’s Internet Division, says 
Java will revolutionize the deployment 

of enterprise applications in heteroge¬ 
neous environments. “It doesn’t matter 
what the server is, it doesn’t matter what 
the client is, it doesn’t matter what the net¬ 
work is. That’s huge.” 

Five Reasons to Snub Java 
With an upside this big, there has to be a 
downside. Although it’s possible Java will 
someday be the most populous platform. 

JavaBeans: 
Cross-Platform Components Yes, JavaBeans are another grating coffee pun. They’re also prewritten software com¬ 

ponents that make it easier to build Java programs. 

Beans are to Java what OCX/ActiveX objects are to OLE and Live Objects are to 

OpenDoc. Some Beans are visual components that you add to forms in visual-development 

tools; other Beans are faceless objects that do something in the background. A Bean could 

be a cartoon or a piece of business logic. You could build a simple Java applet by assem¬ 

bling a bunch of Beans without doing any programming, or you could wrap some Beans in 

thousands of lines of proprietary code to build a sophisticated enterprise application. 

Because Beans are written in Java, they have two big advantages: They’re cross-platform, 

and they’re relatively easy to write. ActiveX objects and Live Objects are platform-specific 

binary files that are more difficult to write. (Beans are just specialized Java class files. In fact, 

all Abstract Windowing Toolkit (AWTJ components are automatically Beans, because 

AWT in J DK 1.1 adopts the new JavaBeans event model. Anybody who has written a visual 

component that subclasses an AWT object has already written a Bean. Few have acciden¬ 
tally written an ActiveX control or a Live Object.) 

ActiveX and OpenDoc supporters often refer to their objects as “cross-platform," but 

they’re really multiplatform: Someone has to port every object to every platform. Some plat¬ 

forms get more attention when it comes time to allocate precious development resources. 

Beans are based on existing Java objects, with four new features. JavaSoft defines a Bean 
as any Java object that implements at least one of these features. 

Introspection/reflection lets a Bean expose its data structures to other programs and to 

programmers. For example, a development tool could have an object inspector that lets a 

programmer examine a Bean’s methods, instance variables, properties, and interfaces. 

A new event mechanism streamlines event handling and works with AWT components. 

(Java still supports the existing handleEvents() method for backward compatibility.) Because 

the new model uses less indirection and is more strongly typed, it’s much more efficient, espe¬ 
cially for high-frequency events like mouse movements. 

Serialization/persistence lets Beans permanently remember changes to their proper¬ 
ties. Currently, objects always revert to their default properties. 

Interoperability lets Beans work anyplace where ActiveX objects or Live Objects can work. 

You could use a Bean with Visual Basic or in an OpenDoc container such as ClarisWorks. 

The bridging technology does practically all the work, so Bean authors have to write little or 

no code to get OLE and OpenDoc compatibility. JavaSoft already has some existing Java 
applets working with Visual Basic. 

Beans will lead to better Java development tools and will open up a lively market for pre¬ 

fab components. They’ll also speed up Java’s evolution, because third parties can create 
Beans that fill some of the gaps in Java’s capabilities. 
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it won’t necessarily be the most popular 
platform for new software development. 
Despite Java's benefits, there will still be 
reasons why a developer might “go native” 
by writing for the foundation OS: 

1. A native OS might offer features that 

Java can’t use without sacrificing cross¬ 
platform compatibility. 

2. Interpreted Java byte code doesn’t 
run as fast as compiled native code. 

3. If a program must interact with leg¬ 
acy code or data, a more established tool 

or language might work better. (This is 

an especially important consideration for 
corporate developers.) 

4. A developer may have superior tools 
for another language or may be more pro¬ 
ductive using a familiar tool or language. 

Plugs for Java’s Security Holes 

The Java security model is not perfect. 

Devious developers can create Web- 

embedded Java programs, known as 

hostile applets, that can make life miserable 

for Web users. The good news is that Java¬ 

Soft’s revamped security model, which will 

evolve over the next year, may shore up 

Java’s current security weaknesses. 

Hostile applets divide into two groups: 

attack applets, which cause dangerous secu¬ 

rity breaches, and malicious applets, which 

are annoying rather than destructive. Although 

less harmful, malicious applets are insidious 

because you might load one on your machine 
simply by surfing to a Web page. 

WHAT APPLETS SHOULDN’T DO 

Java's run-time processing enforces severe 

limitations on what applet-related classes can 

do. Applets, for example, cannot read or write 
to the disk. 

However, an attack applet still could cor¬ 

rupt data on your hard drive, reveal private data 

to third parties, infect your machine with a virus, 

or install a trapdoor to your machine. A cracker 

could attain his or her ultimate goal-complete 
control of your machine. 

To date, we know of eight serious security 

problems in Java implementations, ranging 

from Domain Naming System (DNS) name- 

resolution problems to type confusion. One 

serious flaw, discovered last August, was in 

Microsoft’s implementation of how Java 

checked whether a class was allowed to be 

a member of a particular package. An attack 

applet could change security parameters and 

ultimately gain full access to the victim’s files 

and network. This flaw in Microsoft Internet 

Explorer 3.0 Beta3 was fixed in Explorer 3.0. 

These attacks are not hypothetical. Every 

attack has been implemented by the Safe 

Internet Programming team at Princeton 

University (led by one of the authors) to 

break into a test machine in the lab. 

Our analysis demonstrated that attack 

applets require in-depth understanding of 

complicated Java and Internet issues to pull 

off. Nevertheless, it takes only one person to 

devise a novel attack applet; once loose, infor¬ 

mation about it would spread quickly through¬ 
out the cracker community. 

Even the lesser malicious applet can dis¬ 

rupt your local system and invade your privacy. 

Malicious applets written by miscreants cur¬ 

rently can forge mail from you to anyone say¬ 

ing anything, steal your machine cycles to per¬ 

form their own work while your processes 

languish, and crash your local system by suck¬ 

ing up system resources. There are also mali¬ 

cious applets created simply to annoy: Play 

sound files forever, monitor your Web use, and 
display unwanted graphics. 

NEW MODEL 

To fight hostile applets, JavaSoft will redo 

Java’s security model over the next year (see 

“Java Security and Type Safety" on page 63). 

The first enhancement will appear in JDK 

1.1, due early this year. Signed applets would 

contain the creator’s encrypted signature to 

help determine whether they can go beyond 

the “sandbox"-the secure browser partition 

where applets normally run. Trusted applets 

could read or write to local storage or access 

a uniform resource locator (URL) other than 
their own. 

Signing is not very robust. It doesn't stop 

applets from inflicting damage; it just tells you 

whom to blame. And it’s all or nothing: You 

either trust a signed applet outside the sand¬ 
box or you don’t. 

A better alternative allows finer control over 

a program. Later this year, you should be 

able to grant specific permissions to Java pro¬ 

grams, choose a different security policy for 

each program, and even change policies on 

the fly. For example, you could keep applets 

in the sandbox unless they originate from a 

trusted site, or allow some applets to read from 

(but not write to) local storage devices. 

Will these improvements plug all possible 

security holes in Java? Even JavaSoft's secu¬ 

rity architect, Li Gong, says it probably won’t. 

“We can’t guarantee the security model 100 

percent," he says, “[it’s] how that model is 

implemented when it comes to writing the 
code." 

Gary McGraw and Edward Felten are 

authors of Java Security: Hostile Applets, 

Holes, and Antidotes (John Wiley & Sons, 

1996). Tom R. Halfhill also contributed to 
this text box. 

Security Site 
For more information about Java secu¬ 

rity, visit the Princeton Safe Internet Pro¬ 

gramming team’s Java Security FAQ at 

http://www.cs.princeton.edu/sip 
/java-faq.html and the authors’ Web 

site at http://www.rstcorp.com 
/java-security.html. 

Applets vs. Applications 
Read/writc local storage Access any URL Call native code Code signing 

Applets (JDK 1.02) No No No No 
Applets (JDK 1.1) Optional* Optional Optional Yes 
Applets (future JDK) Selectable- Selectable- Selectable- Yes 
Applications (JDK 1.02) Yes Yes Yes No 
Applications (JDK 1.1) Yes Yes Yes No 
Applications (future JDK ) Selectable** Selectable- Selectable- Yes 

?rr0^®0rS ?n u®?rs ,he °P,lon of relaxing security restrictions based on whether or not an applet carries the authenticated signature of its 
creator, and whether the creator is trusted. 

" hOTipt»4nto dPoPliCa,'0nS Can °He'USe,S m0f° ,0rsa,il0 op"ons basod on signing, the code's point ot origin, or the type ol action the code is 
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like i lie I ii m reason. Io a great extent, 
von i .in measure Java’s maturity by its abil¬ 
ity to take advantage of platform-specific 
features. Today, Java is definitely imma¬ 

ture. It can access native features in two 
ways. The most desirable way is to encap¬ 
sulate the native service in a Java class 
file, because it preserves cross-platform 
compatibility (assuming other platforms 
offer a similar service). The other way is 
to access the native features by calling their 
native code directly; this sacrifices cross¬ 
platform compatibility. 

For example, Java has a class called But 

ton that displays a push button on-screen. 
Push buttons are common to all GUIs. 
When a Java program instantiates a But - 

ton object, Java creates an intermediate 
peer object that maps the button to a cor¬ 

responding routine in the native OS’s API. 
On a Windows PC, Java calls the but¬ 

ton routine in the Win 16 or Win32 API. 
On a Mac, Java calls the button routine in 
the Toolbox. On a Unix system, Java 
might call the button routine in Motif. 
This abstraction gives you a Java button 
that looks like a native button on screen, 

even when you run the same class file on 
different systems. 

Java’s Abstract Windowing Toolkit 
(AWT) is a standard class library that encap¬ 
sulates a large number of these basic GUI 

components. Additional libraries encap¬ 
sulate other native services. But they don’t 
include them all. There’s no support in the 

current JDK (1.02) for drag-and-drop edit¬ 
ing, the playback of QuickTime movies, 
and numerous other advanced services. 

New class libraries will address many of 

these shortcomings. JDK 1.1 will include 
a more complete AWT, and JavaSoft is 
working on a slew of libraries to fill in the 

remaining gaps. Also coming this year are 
classes to support richer multimedia 
(including 3-D graphics and audio/video 

playback), more flexible security, on-line 
commerce, telephony, network manage¬ 
ment, enterprise interoperability, cross¬ 
platform components, and server-side 
Java processes (called servlets). 

JavaSoft is releasing these libraries in 
stages, preceded by specs that introduce 
programmers to the new classes and meth¬ 
ods. For instance, some of the enterprise 
classes are available now, letting Java 
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Who’s Using Java 
COREL OFFICE FOR JAVA 

Corel is developing the first suite of general-purpose business applications in Java, including 

a WordPerfect-based word processor, a Quattro Pro-based spreadsheet, and other compo¬ 

nents. To overcome earty problems with Java, Corel developed its own foundation classes and 

a memory management mechanism that dynamically loads and unloads class files as needed. 

ANYWARE (APPLIX) 

The Anyware family of products uses Java to deliver business applications to networked desk¬ 

tops. The Anyware WebSheet can export the data in Microsoft Excel and Lotus 1 -2-3 formats. 

NETRESULTS (INNOTECH MULTIMEDIA) 

NetResults is a suite of tools for Web sites and intranets. It includes a new multithreaded search 

engine that performs multiple concurrent searches across heterogeneous networks, with results 
in order of relevance. 

ORBIXWEB 2.0 (IONA TECHNOLOGIES) 

OrbixWeb lets Java applets work with distributed Common Object Request Broker Architec¬ 

ture (CORBA) objects, opening an important gateway to remote client/server applications. 

LAYOUT MILL (IGNITE TECHNOLOGIES) 

Layout Mill is a new Java development tool written entirely in Java, so developers can run it on 

any platform and write for any platform. A GUI “switch" lets programmers preview their pro¬ 

gram's look on Windows PCs, Macs, and Unix/Motif systems just by clicking on a button. 

programs access corporate databases 
through Java Database Connectivity 
(JDBC) interfaces. There are also gateways 
to Common Object Request Broker Archi¬ 

tecture (CORBA) components and remote 
method invocations (RMls). 

Sun and JavaSoft aren’t working on this 
alone. Java has broad industry support. 

Examples include Symantec’s dbAny- 
where, which provides the middleware 
and Open Database Connectivity (ODBC) 

drivers to connect Java programs to Ora¬ 
cle, Sybase SQL Server, Microsoft SQL 

Server, Microsoft Access, and numerous 

other databases. Centura Software (for¬ 
merly Gupta) sells Centura Web Devel¬ 
oper, which lets corporations build Java 
programs that simultaneously connect to 
multiple databases via IBM’s Customer 

Information Control System (CICS), a 
transaction-processing monitor. 

Corporate developers who need to make 
Java applications fit with legacy code are 
encountering fewer roadblocks. Howev¬ 
er, if a developer absolutely needs a native 
service that Java doesn’t support, Java 
has a method modifier (native) that lets 
a Java application directly call a native exe¬ 
cutable file, such as a DLL or an OS API. This 
also delivers native performance. 

Unfortunately, native methods have two 
major drawbacks. Java applets (pro¬ 
grams that run in a Web browser) currently 
are not allowed to call native methods, for 
obvious security reasons. Sun is develop¬ 
ing a new security model that will let users 

and administrators selectively change this 
restriction, as well as other security rules. 
More seriously, native methods undercut 

Java’s cross-platform compatibility. A Java 
program that relies on native methods 
would need a similar method on every sup¬ 
ported platform. 

Sun’s new component architecture, 
JavaBeans, will accelerate Java’s encapsu¬ 
lation of native features by bringing more 

third-party developers into the fray. Beans 
are easier to write than Microsoft’s ActiveX 
objects or Component Integration Labo¬ 
ratories’ Open Doc Live Objects, yet they 
can interact with those component archi¬ 
tectures (see the text box “JavaBeans: 

Cross-Platform Components” on page 74). 

Speed Limits 
Developers who need maximum perfor¬ 

mance have a good reason for avoiding 
Java: They can write a compiled program 
in C or C+ + that runs at least 10 times 
faster than an interpreted Java program. 
For many applications, this isn’t impor¬ 
tant. Tools such as Visual Basic and Power¬ 
Builder are popular because they’re fast 
enough. But when performance does mat¬ 
ter, there’s no denying that interpreted 
Java byte code is slow. 

To some degree, this problem will solve 
itself as computers get faster. Of course, 
native code will run faster on those new 
computers, too, so this won’t eliminate the 
performance gap. However, the gap does 
not have to close altogether for Java to suc- 
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There Is Only One Choice For Data Compression. 
PKZlP for Windo 

New Features in 
PKZIP for Windows Version 2.50 

► Ability to create .ZIP files that span multiple diskettes 
► Create a Windows self-extractor 
► Self-extractor can span multiple diskettes 
► Long file name support for Windows 95 (16 and 32-bit) and 

Windows NT (32-bit) 
► Integration with Windows 95 & NT Explorer 
► Plus additional features 

The growth of the Internet and the increased use of World Wide Web 
browsers arc creating a greater need to compressand uncompress data 
files. Saving disk space and saving on-line phone charges are big 
benefits of compressing data files with PKZIP*for Windows. PKZIP 
for Windows compresses files an average of 50-70% with many large 
text and database files compressing well over 90%. PKZIP's simple 
point-and-click interface lets you easily compress one file or all files 
on an entire hard drive, and store them in the .ZIP file. PKWARH 
provides the best and fastest data compression technology on the 
market, try it and see! 

PKZIP for Windows allows you to easily open files created with 
PKZIP for DOS Version 2.04g. PKZIP is also compatible with 
Windows 3.1 or higher, Windows 95 and Windows NT. 

PKZIP for Windows $49, PKZIP for DOS $47 plus shipping and 
handling. 

To order call (414) 354-8699 
or visit our Web Site http://www.pkware.com 

Other PKW0RE Products 

Put Your Executables on a Diet 
PKLITE™ increases your 
valuable disk 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 disk space and media costs 
with smaller executables. You can distribute your 
software in a compressed form with PKLITE 
Professional.™ PKLITE Professional gives you an extra 
option to compress files so that they cannot be expanded 
by PKLITE. This discourages reverse engineering of your 
programs. Price $146 

Put Compression Into YOUR Application 

The PKWARH 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 extracted from any 
device or area of memory. 

'Hie 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, 
UNIX and Macintosh 
versions arc available! 
Call for pricing. 

‘KpliL 
The Data Compression Experts' 

9025 N. Doocwood Dik/o / Blown Doot W1 53223 USA 
FAX: 414 354 8559 BBS: 414 354 8670 

Email: Info(<i)pkware.com 

1992 1996 PC World World Claaa Award 

1996 Government Computer New* 

Best New Product Award at FOSE Finalist 

1995 Computer Currents Readers Choice Award 

1993 Shareware Industry Award 
1992 Premiere Computing Magazine Award 

1992 Dvorak/Zoom Award 
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Cover Story Today the Web, Tomorrow the World 

cccd. Compiled C/C+ + code doesn’t run 
as fast as expertly written code in assem¬ 

bly language, yet few developers are using 
assembly language these days for anything 
but optimizing critical routines. C/C+ + 
rules because it’s more portable and it 
helps programmers work more produc¬ 
tively—the same advantages that Java 
offers over C/C+ +. 

Nevertheless, programmers and tool- 
makers are striving to improve Java’s 
performance. Programmers can write 
inline code (see “Better Java Program¬ 
ming,” September 1996 BYTE). Sun Micro¬ 
electronics and International Meta Sys¬ 

tems are designing microprocessors that 
will execute Java byte code directly. 

Perhaps the most promising solution is 
just-in-time (JIT) compilers. Like Java 
interpreters, they convert byte code into 
native code on the fly, hut they cache the 
converted code in memory while the 
program runs. 

JIT compilers can he completely trans¬ 
parent to users. Java programs that run 
through a JIT compiler can achieve up to 
50 percent of the speed of native code, and 
the technology is steadily improving. 

Netscape plans to bundle a JIT compiler 
with Navigator 4.0, and Microsoft, IBM, 

and Apple plan to integrate JIT compilers 
with their Java run-time environments. 

Another option is static compilation. 
Silicon Graphics Inc. (SCil) technology 
translates byte code into Mips RxOOO 

native code, links the resulting binaries to 
the Java class files, and adds a second entry 

point to the Java method block. Java pro¬ 
grams, running on SGI’s specially modi¬ 
fied VM, check the method block to see if 
there’s a pointer to a translated method. If 
so, the program executes the translated 
method instead of the byte code version. 
Combined with inline coding, this allows 
Java to approach the performance of 
C+ + , according to David Henke, engi¬ 
neering manager of SGI's Web Products 
Division. 

As with native methods, however, SGI’s 

technology limits cross-platform compat¬ 
ibility—the translated code runs only on 
a Mips CPU. It offers two advantages. 
Developers can easily separate the trans¬ 
lated code from the byte code to regain 
portability, and programmers can write an 
entire project in Java instead of writing 
native methods in another language. 

There’s no reason why SGI or someone 
else couldn’t adapt this technology to 
other CPU architectures. Java applets will 

probably always exist as platform-neutral 
byte code, because they’re embedded in 
Web pages that must run on any browser. 

However, stand-alone Java applications 
that need top performance will almost cer¬ 
tainly rely on some kind of JIT or static 

compiler. The performance boost is sig¬ 
nificant, and it doesn’t have to interfere 
with the cross-platform compatibility that 
is Java’s greatest strength. 

Higher Abstraction 
In the long run, none of the technical prob¬ 
lems that might deter today’s developers 
are likely to pose an insurmountable obsta¬ 
cle for Java. As both a language and a 
platform, Java is evolving at an unprece¬ 

dented pace. We can speculate on Java’s 
course because it’s consistent with histor¬ 
ical trends in computing. 

The most important trend is toward 
higher levels of software abstraction above 

the hardware. The more tightly that soft¬ 
ware is intertwined with hardware, the 
bigger the headaches for developers and 

users. Programmers get more performance 
by writing to the metal, but the code is hard 
to maintain and even harder to port. And 
code lives longer than anyone plans. 

That’s why the computer industry is 
spending billions of dollars rewriting 
ancient code that can’t handle the year 
2000. That’s why the U.S. air-traffic-con¬ 
trol system is still running on antiquated 

machinery from the 1960s. That’s why the 
Social Security Administration is patching 
a program from the 1970s that has been 
underpaying retirees for two decades. Put 
bluntly, it’s negligent for software devel¬ 
opers to ignore the possibility that their 
code may live for 10 or 20 years. 

Java carries software abstraction to the 
next level because it abstracts everything 
below the VM. It’s designed for a world 

in which the OS and CPU are interchange¬ 
able parts that can be replaced without 

breaking applications. It’s designed for an 
age of diversity in which PCs and other 
smart devices can use any CPU or OS that 

delivers the best performance, the lowest 
cost, the most efficient power consump¬ 
tion, the lightest weight, or any other pa¬ 
rameter that becomes important. Java’s 
success isn’t inextricably tied to network 
computers, PDAs, and smart appliances, 
but Java is ideal for devices that expand 
today’s narrow definition of a PC. 

Unix and NT offer some hardware 
abstraction, but they’re multiplatform, not 
cross-platform. Users still have to replace 

Java Resources 
Gamelan 

(http://www.gamclan.com/indcx.shtml) 

This on-line directory can point you to 

thousands of Java applets and applica¬ 

tions, Java development tools, and links 

to hundreds of other Java-related Web 
sites. 

or recompile all their software if they 
switch CPUs, and not all software is avail¬ 
able for all CPUs. Also, these OSes still chain 
you to an OS. Java can run on just about 
any OS or CPU. 

Gambling on java 
So a developer’s decision about adopting 
Java depends on three questions. First, can 
Java handle the job? It should be clear by 
now that Java is suitable for a wide range 
of applications and is gaining ground 
fast. Still, it can’t do everything, and the 
tools need to get a lot better. 

Second, does cross-platform compati¬ 
bility matter? If you believe the comput¬ 
ers of tomorrow will be basically the same 
as the computers of today, only with more 

megabytes and megahertz, Java isn’t the 
best choice. Other languages and tools are 
more refined and deliver better perfor¬ 
mance on traditional hardware. 

If, however, you’d like to write code that 
runs on any hardware, the final question 
is whether Java is the best cross-plat form 
option. The answer depends on the matu¬ 
rity of Java, which changes almost daily. 
Certainly you can do a lot with Hyper¬ 

text Markup Language (HTML), Java¬ 
Script, VB Script, Perl, and other cross-plat¬ 
form solutions, especially if Microsoft 
delivers on its promises for ActiveX. 

But it’s hard to bet wrong on Java. His¬ 
tory shows that those who gamble cor¬ 
rectly on an emerging platform win big, 
and those who gamble wrong end up with 
dead code. Even if Java fails to conquer the 
world as a platform, you’ll still end up with 
code that runs on whatever platform rules 
the kingdom. For developers, the risks are 
minimal. For users, Java could bring a new 
freedom to change OSes and CPUs with¬ 
out breaking software—a freedom they’ve 
never had before. □ 

Tom K. I lalfhill is a BYTE senior editor based 

in San Mateo, California. You can reach him 

on the Internet at thalfhiH@bix.com. 
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CD-ROM changed the way you think 

about computers. And the AXIS 

Network CD-ROM Server is going to 

change the way you think 

about CD-ROM. 

These breakthrough file 

server independent CD- 

ROM servers connect 

anywhere on your network. 

Whether its Ethernet or Token Ring all users 

can share information simultaneously. And 

each server can handle up to seven drives 

through the SCSI interface. 

Axis multiprotocol CD-ROM servers arc RISC 

based to make network integration trouble- 

free. They allow Windows, OS/2, UNIX and 

Novell users to share CD disks by supporting 

both SMB over NetBEUI/NetBIOS and NFS 

over TCP/IP. And its all done without any 

software drivers. 

For further information, please visit our 

Web site or give us a call! Because when it 

comes to information, sharing the wealth can 

be a capital idea. 

AXIS 
COMMUNICATIONS 

Makes Your Work Smarter 

Axis Communications AB 

Scheclcvagen 16.223 70 Lund. Sweden 

Phone: +46 46 19 18 00. Fax: +46 46 13 61 30 

info@axis.se http://www.axis.se/ 
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Data Warehouse 
Building Blocks 

Collecting information is the easy part. 

Knowing how to store it, access it, and 

analyze it makes all the difference. 

<) extend your core business, you need comprehen¬ 
sive information. For many companies, that means a 

robust data warehouse that draws together disparate 
anti unfiltered data and presents it in creative new 

ways. As tools to capture and explore detailed data mature, so 
will our ability to find ways to exploit the data we’ve collected. 

In the last 10 years, two factors have combined to help data 

warehouses proliferate. First, we’ve recognized the benefits of 
on-line analytical processing (OLAP) beyond the traditional areas 
of marketing and finance. Organizations now find that the 
insights buried in the masses of data they routinely collect on their 
customers, products, operations, and business activities con¬ 

tribute to cutting operating costs and increasing revenues, not to 
mention making it easier to arrive at strategic decisions. 

Second, the growth of client/server computing has spawned 
server hardware and software that’s more powerful and more 
sophisticated than ever. Today’s servers now rival yesterday’s 
mainframes and offer technologically superior memory archi¬ 
tectures, high-speed processors, and massive storage capacities. 
At the same time, modern DBMSes provide more support for com¬ 

plex data structures and promote standardized middleware. From 
this hardware/software renaissance emerges the multiterabyte 
data warehouses we re now seeing in client/server environments. 

How do you take advantage of these technology advances? In 
the following pages, we’ll describe how to choose the right ware¬ 

house for your enterprise. “Warehouse Cornerstones” explains 
the pros and cons of centralized and multitiered warehouse archi¬ 
tectures and gives advice on how to choose the right servers and 
DBMSes. “Better Clients, Better Decisions” will help you match 
the right analysis tool to the cross-section of people who will be 

using your data warehouse. And “Take Your Data to the Clean¬ 
ers” discusses the choices you have among home-grown and com- 
mercial programs that filter out nagging inaccuracies and 
inconsistencies in your information. 

A data warehouse consists of myriad pieces. If you choose them 
wisely, you could end up with a repository of invaluable data to 
inform your strategic decision making. In all likelihood, there is 
gold buried in the data dispersed across your enterprise. You only 
need to find it. - Jay-Louise Weldon and Alan Joch 

Like a physical warehouse built from 

bricks and mortar, a data warehouse 
begins with your choice of an overall 

architecture. This decision will influence the 
other essential components you select. 

IFor example, if you need fast performance and 
the ability to analyze multidimensional data 

(i.e., sales for a given product by year, by region, 
by store), you might pair a central-server 
architecture... 

Architecture alternatives 
• Federated 

• Tiered O ...with a “super-relational” 
™ DBMS that provides 
specialized indexing schemes to 
pre-join tables. 

DBMS alternatives 
• Relational 

• Multidimensional database 

Mainframe IMDDB)—Logical 
• MDDB—Physical 

Corporate 

Financial 

Marketing 

Manufacturing 

Distribution 

Database 

Corporate 
data warehouse 

Local 
server 

End 
users 

Warehouse 
Cornerstones... 85 
A successful data warehouse starts 
when you choose and integrate 
three key elements. 
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Better Clients, Better 
Decisions... 91 
Without proper end-user 
tools for data access and 
analysis, a warehouse 
may be shuttered. 

By clicking on a 
category, you can 
expand the entry to see 
greater levels of detail. 

Sales 
Year to date ($millions) 

Electronics Q1 Q2 Q3 Q4 

VCR $1.4 

Camcorder $0.6 

TV $2.0 

CD Player $1.2 

[~ Products Q2 Q3 Q4 

1 Electronics $5.2 

Toys $1.9 

Clothing $2.3 

1 

Customer 
ID# ^ I ZIP Sales 

4462 | [lRSInc. 03458 >4562**'' ^ 

^ 3458J Robert Smith Inc. 1 03458 $6236 ] 

8520 1 [ Smith, Robert y| [03458 $1250 f 
1 

' V. 

\ Customer 
ID# 

Name J ZIP Sales J 
F 3458 Robert Smith Inc. 03458 $12,048 j 

1- 

3 Next, you’ll add on-line analytical processing (OLAP) tools 
that let end users pivot, drill down, and perform other 

“slicing and dicing” operations to analyze the data. 

Business intelligence tool alternatives 
• Querying and reporting programs 

• Executive information systems 

• Data mining applications 

Take Your Data 
to the Cleaners... 97 
“Dirty” data is dangerous. Custom 
scripts and specialized cleansing 
tools provide safety nets. 

4 Responsiveness and flexibility are useless if you’re 
analyzing incorrect or misleading data. A high-end data- 

cleansing program, with scripts that impose your understanding of 
your business onto the data, provides the finishing touch. 

Data-cleansing alternatives 
• Custom “scrubbing” scripts 

• Data validation tools 
• Cleaning, transformation, synchronization software 

An efficient 
data warehouse 
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MORE DEVELOPERS PROTECT. 

PROTECTS 
MORE. 

I liese days, more and more developers are choosing to protect their software against 

piracy. I hey ne protecting more products, on more platforms, with better protection 

- and selling more as a result. 

And more of these developers are protecting with HASP. Why? Because HASP 

offers more security, more reliability and more features than any other product 
on the market. 1 

HASP Packs 
More Into Less. 
Based on a full-custom ASIC 
utilizing 2500-gate, 1.5-micron E2 
technology, HASP packs the most advanced 
protection into the smallest key in the world. 

NSTL Study Rates wn 
HASP No. 1! \WP 
A recent test conducted by the National Software 
Testing Labs, the world's foremost independent 
lab, compared the flagship products of leading 
software protection vendors.* Hie result? HASP 
was rated tire clear overall winner - and number 
one in all the major comparison categories. 

NSTL TEST RESULTS, OCTOBER 19951 

Scoring Category 
Aladdin 

HASP 
Rainbow 
Sentinel 

Security 93 6.3 
Ease of Learning 9.1 7.1 
Ease of Use 8.3 7.2 
Versatility/Features 10 8.7 
Compatibility 6.7 6.5 
Speed of API Calls 0.9 1.2 
Final Score 8.5 6.5 

11 ASP supports the most advanced platforms, including till Windows 32/16-bit 

environments, OS/2, DOS, M;tc, Power Mac, NEC, UNIX and lANs. 

To leant more about how you can protect better - and sell more - call now to 

order your HASP Developer’s Kit. 

Grow With Aladdin! 
Hie fastest growing company in the 
industry, with over 4 million keys sold 
to 20 thousand developers worldwide 
Aladdin is setting the standard for 
software security today. 1-800-223-4277 

www.aks.com 

ALADDIN 
North America Aladdin Knowledge Systems Inc. Tel (HOO) 2234277 212 o. > ou, .. 
Infl Office Aladdin Knowledge Systems ltd. M SwT 
Germany FAST Software Security AG M 

United Kingdom Aladdin Knowledge Systems UK Ltd. TJ *44 ^ 

Benelux w'addinSrtZ.*142660"k — * * ] 

---...*■**.-.rhc Professional's Choice 

...' ..1.■...•' . ■ -h:., •. 
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Successful data warehouses start when you choose 

and successfully integrate three key elements. ByJay-Louise Weldon 

Warehouse Cornerstones □ ssembling the bricks and mor¬ 

tar of a conventional ware¬ 
house looks easy compared to 
integrating the server hard¬ 

ware and DBMSes that frame a data ware¬ 
house. On the hardware side, you must 
mix and match server platforms and con¬ 
figurations while deciding how to take- 
advantage of almost-constant leaps in raw 
processing power. On the software side, 
the complexity and high cost of DBMSes 

force you to make tough decisions and 
inevitable trade-offs with regard to inte¬ 
gration issues, support requirements, per¬ 
formance, efficiency, and reliability. 

What if you choose incorrectly? Your 
data warehouse becomes an enterprise¬ 
wide problem that is difficult to work 
around, expensive to fix, and hard to jus¬ 
tify. To get your warehouse implemen¬ 
tation off to a successful start, you need 
to focus on three key building blocks: the 

overall warehouse architecture, the serv¬ 
er architectures, and DBMSes. Here arc- 
some guidelines for making the right 
choices for your enterprise. 

The Blueprint 
Data-warehouse development begins 
with the logical and physical structure 
of the warehouse database plus the ser¬ 
vices required to operate and maintain 
it. This choice drives the selection of the 
other two fundamental items: the server 
hardware and the DBMS. 

The physical platform can he central¬ 
ized in one location or distributed region¬ 
ally, nationally, or internationally. One 

scheme for housing your company’s data, 
which might be gathered from multiple 
internal and external sources, is to con¬ 
solidate the database in one integrated 
data warehouse (see the figure “Ware¬ 
house Foundation” above). The consol¬ 
idated approach helps to maximize your 
available processing power. A second ap¬ 
proach, the federated architecture, dis¬ 
tributes information by function, with 
financial data on a server at one site, mar¬ 
keting data at another location, and man- 
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A centralized data-warehouse architecture provides 

efficiencies in both processing power and support costs. 

ufacturing data at a third venue (see the 
figure “Two Alternatives to a Centralized 
Architecture” on page 86). 

The third approach, a tiered architec¬ 
ture, houses highly summarized data 
on one user’s workstation, with more- 

detailed summaries on a second server, 
and the most detailed information on a 
third. The first-tier workstation handles 
most requests for data, with successively 
fewer requests passing on to tiers 2 and 
\ for resolution. Computers at the first 
tier can he optimized for heavy user loads 
ind low data volume, while servers at the 
>ther tiers are more adept at processing 
ic-avy data volumes but lighter user loads. 

As you’re deciding on a centralized or 
iistributed warehouse structure, you also 
leed to consider the servers that will hold 
ind deliver the data. The size of your im- 
>lementation—and your enterprise’s 
leeds for scalability, availability, and sys- 
ems management—all influence your 
thoice of server architecture (see the fig- 
ire “Server Architectures” on page 86). 

Single-processor servers are the easi¬ 

est to manage, hut they offer limited pro¬ 
cessing power and scalability. In addition, 
a single server presents a single point of 

failure, limiting the guaranteed availabil¬ 
ity of the warehouse. You can expand sin¬ 
gle-server networks via distributed archi¬ 
tectures that make use of middleware, 
such as Distributed Computing Environ¬ 

ment (DCE) or Common Object Request 
Broker Architecture (CORBA), to distrib¬ 
ute traffic across multiple servers. These 
architectures increase availability as well, 
since operations can be shifted to a back¬ 
up server if one server fails, but systems 
management is more complex. 

Symmetric multiprocessing (SMP) ma¬ 
chines increase throughput by adding 
processors that share the server’s inter¬ 
nal memory and disk-storage devices. You 
can buy most SMP in minimal configura¬ 
tions (i.e., with two processors) and up¬ 
grade when necessary to handle growth 
in your processing needs. The scalability 
of an SMP machine reaches its limit at 
the maximum number of processors sup¬ 
ported by the connection mechanisms 



Two Ml. Ilv«» lii a OiuiImIi/piI Aidiitccture 

War#hou«o Cornomtones 

rpiUMiMi 

**••« It «I4 « uilMtlMMiMl lull If 

••••♦•♦* •" lull miIaIihI physical 
d#Mb* *<«, Hi the same or at 
iliffiuttiil physical sites. 

To ■ 
mainframe 

Tiered 
Data is divided by levels of detail. Tier-1 servers satisfy most 
user request 

Tier 1 

To m 
mainframe 

Workstation 
(highly 

summarized data) 

data mart 
(summarized data) 

Corporate 
data warehouse 
(detailed data) 

Local 
data marts 

(i.e., the backplane and the shared bus). 

A massively parallel processing (MPP) 
machine connects an array of proces¬ 

sors via a high-speed, high-bandwidth 
link. Each node is a server, complete with 
its own (possibly SMP) processor and 

internal memory. To optimize an MPP ar¬ 
chitecture, applications must be “paral¬ 
lelized"’ (i.e., designed to operate in sep¬ 
arate, parallel pieces). 

This architecture is ideal for searching 
large databases. However, the DBMS that 

you select must he one that offers a par¬ 
allel version. And even then, substantial 

design and tuning are required to achieve 
optimum data distribution and to prevent 
hot spots or data skew (where a dispro¬ 

portionate amount of the processing is 
shifted to one processing node due to the 
partition of data under its control). 

The difficulty of moving applications 
and DBMSes to clustered or truly paral¬ 
lel environments has led to newer archi¬ 
tectures, such as nonuniform memory 

access (NUMA). NUMA creates a single, 
large SMP machine by connecting multi¬ 
ple SMP nodes into a single (though phy¬ 
sically distributed) memory pool and a 
single instance of the OS. NUMA allows 
the SMP approach to achieve the perfor¬ 
mance benefits of large MPP machines 
(with 32 or more processors) while main¬ 
taining the simplicity and management 
advantages of a standard SMP environ¬ 
ment. Most appealing of all, existing 

DBMSes and applications can be moved 

Server Architectures 

Single processor SMP-Shared memory, shared disk MPP- No shared memory, no shared disk 

The easiest type to manage, single¬ 
processor architectures have limited 
processing power and scalability. 

Throughput increases with symmetric 
multiprocessing (SMP) machines, which let 
you add processors that share the server’s 
internal memory and disk-storage devices. 

A massively parallel processing (MPP) machine 
uses a high-speed, high-bandwidth link to 
connect an array of processors. 
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How DBMSes Compare 
Feature/Function Relational Super-Relational Multidimensional 

(logical) 
Multidimensional 

(physical) 
Object-Relational 

Normalized structures ✓ ✓ ✓ 
Abstract data types ✓ 
Parallelism ✓ 
Multidimensional structures ✓ ✓ ✓ 
Drill-down ✓ ✓ ✓ 
Rotation ✓ ✓ ✓ 
Data-dependent operations ✓ 
✓ -/os 

from single-processor or SMP platforms 
to NUMA with no modifications. 

DBMS Decisions 
Data warehouses (along with decision- 
support systems [DSSes] and client/serv¬ 
er applications) were the first successes 
for the relational DBMS (RDBMS). While 
most operational systems were legacy 
applications mired in old data structures, 
warehouses and DSSes capitalized on 
RDBMS for their flexibility and ability to 
perform ad hoc queries. 

RDBMSes are most flexible when they 
are used with a normalized data structure. 
In a normalized database, data structures 
are nonredundant and represent the basic 
entities and relationships described by the 
data (e.g., products, markets, and sales 

transactions). But a typical on-line analyt¬ 
ical processing (OLAP) query that crosses 

several structures (“How many blue wid¬ 
gets did we sell in stores in the Midwest?”) 
requires several join operations to put 
such data back together. The performance 

4UMA-Shared memory pool; 
single instance of OS 

Nonunrfomi memory access (NUMA) machines 
join multiple SMP nodes into a single, 
distributed memory pool. 

of traditional RDBMSes is better for key- 
based queries (“Find customer account 
#1234”) than for content-based queries 
(“Find all customers with income over 
$50,000 who have bought an automo¬ 
bile in the last six months”). 

To support large-scale warehouses and 
improve responsiveness for OUVP appli¬ 

cations, vendors have added new features 
to the traditional RDBMS. These so-called 
super-relational features include support 
for specialized database hardware, such 
as the Teradata database machine. Su¬ 
per-relational features also support ex¬ 
tensions to storage formats and relation¬ 
al operations (offered by vendors such 
as RedBrick) and specialized indexing 
schemes, such as those used by Sybase 
IQ. These techniques can improve perfor¬ 

mance for content-based retrievals by pre¬ 
joining tables using indexes or through 
the use of fully inverted index lists. 

Most data-warehouse-access tools ex¬ 

ploit the multidimensional nature of 
warehouse data. For example, marketing 
analysts need to look at sales volumes by 

product, by market, by time period, by 
promotions and advertising levels, and 

by combinations of these different as¬ 
pects. Structuring data in a traditional 
relational database to facilitate queries 
and analyses along different dimensions 
(e.g., star or snowflake schemata) has 
become commonplace. These schemata 
might use multiple tables and pointers 
to simulate a multidimensional structure. 
Some DBMS products, such as Essbase 
and Gentium, implement storage tech¬ 
niques and operators that support multi¬ 
dimensional data structures. 

While multidimensional databases 
(MDDBs) help you directly manipulate 
multidimensional data objects (e.g., the 
easy rotation of data to view along dif¬ 
ferent dimensions, or drill-down oper¬ 

ations that successively expose more- 

detailed levels of data), you must identify 
these dimensions when building the data¬ 

base structure. Thus, adding a new di¬ 
mension, or changing the views desired, 

can be cumbersome and costly. Some 
MDDBs require a complete reload of the 
database when restructuring occurs. 

New Dimensions 
A limitation of both RDBMS and MDDB 

is a lack of support for nontraditional data 
types, such as images, documents, and 

video/audio clips. If you need these types 
of objects in your data warehouse, look 
to an object-relational DBMS, such as In¬ 
formix’s Illustra. Focused on coded data 
values, most database systems can accom¬ 
modate these data types only with some¬ 

what-awkward reference-based exten¬ 
sions, such as pointers to files containing 

the objects. Many RDBMSes store com¬ 
plex data as binary large objects (BLObs). 
In this format, the objects cannot be in¬ 
dexed, sorted, or searched by the server. 

Object-relational DBMSes, on the oth¬ 
er hand, store complex data as native ob¬ 
jects and can support the extensive data 
structures found in an object-oriented en¬ 
vironment. These database systems nat¬ 
urally accommodate not only special data 
types but also the processing methods 
that are unique to each (e.g., a COMPARE 
operation on a picture might return an¬ 
other picture with similar features). 

But a disadvantage to the object-rela¬ 
tional approach is that the encapsulation 

of data within special data types—a series 
of stock prices over time in each row of a 
stock table, for example—requires spe¬ 
cialized operators for what were previous¬ 
ly simple searches (e.g., “Find all stocks 

that showed a decline in price from April 
to May 1996”). 

DBMS selection is also tied to the serv¬ 
er hardware you use. Some RDBMSes, 
such as DB2 Parallel, Informix XPS, and 
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Warehouse Cornerstones 

Data-Warehouse Decision Matrix | 
I For these environments... 
I Business requirements User population Systems support 

Choose... 
Architecture Server DBMS 

Scope: departmental 
Uses: data analysis 

Small; 
single location 

Minimal local; 
average central 

Consolidated; 
turnkey package 

Singleprocessor 
or SMP 

MDDB 

Scope: departmental 
Uses: analysis plus 
informational 

Large; analysts at 
single location; 
informational users 
dispersed 

Minimal local; 
average central 

Tiered; 
detail at central; 
summary at local 

Clustered SMP 
for central; 
SP or SMP for local 

RDBMS for 
central; MDDB 
for local 

Scope: enterprise 
Uses: analysis plus 
informational 

Large; geographically 
dispersed 

Strong central Centralized Clustered SMP Object-relational; | 
Web support 

Scope: departmental 
Uses: exploratory 

Small; few sites Strong central Centralized MPP RDBMS with 
parallel support 

Oracle Parallel, offer versions that sup¬ 
port parallel operations. Parallel software 
splits queries, joins across multiple pro¬ 
cessors, and runs these operations simul¬ 
taneously to improve performance. 

Parallelism is required for the best per¬ 
formance on large MPP and clustered SMP 
servers. It’s not yet an option with MDDBs 
or object-relational DBMSes. 

The table “How DBMSes Compare” on 
page 87 summarizes the pros and cons 
of the different types of DBMSes for ware¬ 
house operations. The table “Data-Ware- 
house Decision Matrix” above contains 
some examples of how these decision cri¬ 
teria affect the choice of a server/data- 
warehouse arch i tectu re. 

Piecing It Together 
To select the right combination of server 
architecture and DBMS, you first need 
to understand your company’s business 
requirements, its user population, and 
the skills of the support staff. 

Data-warehouse implementations 
vary considerably in scope. Some are de¬ 
signed to support specific analysis needs 
for a single department or functional area 
of an organization, such as finance, sales, 
or marketing. Other implementations 
bring together data from across the en¬ 
tire enterprise to support a variety of user 
groups and functions. As a general rule, 
the broader the scope of the warehouse, 
the more power and functionality re¬ 
quired of the server and DBMS. 

Warehouse-usage patterns are also a 
factor. Prestructured queries and report 
views often satisfy informational users 
while exacting fewer demands on the 
DBMS and the processing power of the 

server. Complex analysis, which is typi¬ 

cal of decision-support environments, re¬ 
quires more power and flexibility from 
all server components. Massive searches 
of large data warehouses favor parallel¬ 
ism in both DBMS and server. 

Dynamic environments, with their 
ever-changing requirements, are served 
best by a simple, easily changeable data 

architecture (e.g., a highly normalized 
relational structure) rather than an intri¬ 
cate structure that requires rebuildingaf- 
ter every change (e.g., a multidimension¬ 

al structure). The required data-refresh 
rate indicates how responsive the data 
warehouse must be to new and chang¬ 
ing data. Large data volumes that are re¬ 
freshed at frequent intervals favor a phys¬ 

ically centralized architecture to support 
efficient data capture and minimize data- 
transport time. 

A user profile should identify who your 
data warehouse’s users are, where they’re 
located, and how many you need to sup¬ 
port. Information about how each group 
expects to use warehouse data will help 
you analyze the various usage styles. 

Knowing the physical location of your 
users helps you determine how and to 

what extent you need to distribute ware¬ 
house data. A tiered architecture might 
use servers already in place on LANs. Or 
you may need a centralized approach to 
support mobile workers who rap into the 
warehouse from their laptops. 

The total number of users and their 

connection patterns determine the size 
of your warehouse servers. Memory sizes 
and I/O throughput must support the 
anticipated number of concurrent users 

under normal conditions as well as at 

peak usage times at your organization. 
Finally, you must factor in support- 

staff sophistication. The IS resources that 
are available within your organization 
might limit the complexity or sophisti¬ 

cation of your server architecture. With¬ 
out skilled in-house staff or outside con¬ 
sultants, an architecture that requires 
server-platform parallelism (MPPordus- 

teredSMP, for example) is difficult to cre¬ 
ate and maintain successfully. 

Expansion Plans 
As your warehouse matures and the data 
it contains becomes more accessible, em¬ 

ployees outside the warehouse might also 
discover the value of its data. By linking 
your data warehouse to other systems— 
both internal and external to the organi¬ 
zation—you can share information with 
other business entities with little or no 
custom development. E-mail messages, 
Web servers, and intranet/Internet con¬ 
nections can deliver inventory levels to 
your suppliers or order status to your busi¬ 
ness partners. 

As data warehouses continue to grow 
in sophistication and usability, the data 
accumulated within an enterprise will 
become more organized, more intercon¬ 
nected, more accessible, and more gen¬ 
erally available to more employees. The 
result? Better business decisions, more 
business opportunities, and a more en¬ 
lightened work force. □ 

Jtry-Louise Weldon (New York, NY) heads the 

Data Warehouse Practice within the U.S. East¬ 

ern region of MCI Systemhouse, a glottal -sys- 

terns-integration firm. You can contact her at 

jweldon@shl.com. 
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KNS, the world s first I RUE keyboard computer 

Primitive design chooses to house a tiny 
microprocessor inside a bulky case. With desk 
space being a rare commodity these days, why put 
up with such stone-age packaging? Cut the clutter 
with the Keyboard Network Station (KNS) from 
Advanced Interlink Corporation. 

We’re changing the shape of computing by 
packing technologically advanced components 
inside a keyboard! This logical evolution of the PC 
doesn’t sacrifice performance for size. The KNS is 
a compact powerhouse that houses a 80486DX 
microprocessors, up to 32 megabytes of RAM. 
super VGA adapter, 2.5" hard drive, built in 3.5" 
floppy drive, optional on-board Ethernet, two 
serial ports, one parallel port, standard 16 bit 
expansion slot, optional barcode reader and 
external — 

impressive list of features 

and advanced engineering makes the KNS your 
missing link to performance computing. 

On-board Ethernet connectors with a choice 
of thin coax or twisted-pair cables and a data 
transfer rate of 10Mbps makes the KNS a smart 
addition to any neiv or existing network. The KNS 
is fully tested and compatible w ith Novell 

Netware*, Windows* 
and DOS' environments. 

To find out more about the KNS (Keyboard 
Network Station), give us a call and let us show 
you how we have taken computer design out of 
the stone-age. 

‘Cyrix, AMD and Intel processors supported 

yes 
If runs with 
NeMfcre 

MICROSOFT* UMW I 

We’re Changing the Shape of Computing 
E STREET • HUNTINGTON BEACH, CA 92649 • PHONE (714) 894-1675 • F 
>RATION, Design and specifications subject to change without notice.Trademarks are the 
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Without the proper end-user tools for data access and analysis, 

your data warehouse may be shuttered. By Alan Simon 

Better Clients, Better Decisions 
I ou know it’s there. Buried in 
gigabytes of marketing data 
or point-of-sale transactions 

I lies the key information about 
an important customer trend or a suc¬ 
cessful product launch. Now all you have 
to do is extract it in a way that informs 
the decision at hand. 

You need a specialized tool that lets you 
capture the relevant data quickly and 
view it across many different data dimen¬ 
sions. The tool shouldn’t stop at merely 
accessing data—it should also give you a 
way to meaningfully analyze the data; in 
effect, transforming raw data into useful 
business information. 

Business intelligence tools sit on top of 
the data warehouse and provide this ser¬ 
vice. Because they’re the main point of 
contact between your warehouse appli¬ 
cation and the people who use it, these 
tools also can be the difference between 
a warehouse’s success or failure. Business 
intelligence tools have become the suc¬ 
cessor to decision support systems, but 

they have a broader scope: They not only 
support decision making but, in many 
cases, these tools support operational, 
mission-critical functions of the compa¬ 
ny, too. However, business intelligence 
products aren’t foolproof: You get the 
most out of your data warehouse only as 
long as you match the right tool to the 
needs of each end user. 

Beyond Queries 
The simplest of these tools are basic 
querying and reporting products. They 
provide graphical front ends to SQL 
generators (or, more accurately, database 
access-call generators). Rather than 
requiring you to learn SQL or write a pro¬ 
gram to access database information, the 
querying tool lets you point-and-click 
menus and buttons to specify data ele¬ 
ments, conditions, grouping criteria, and 
other attributes of an information request 
(see the figure “A View to Your Data** 
above). The query tool then generates a 
database call, extracts the relevant data, 

A View to Your Data 
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OLAP tools let you drag relevant categories like "Stores" and 

"Products" to a blank grid to build custom views of your data. 

Stores Sales 
representative Time 

Products Region Sales | 

performs additional calculation and data 
manipulation if necessary, and presents 
the results in a clear format. 

You can store queries and report 
requests for subsequent submission, 
either as is or with modifications. Statis¬ 
tical processing is usually limited to aver¬ 
ages, summations, standard deviations, 
and other basic analysis functions. 
Although the capabilities vary from one 
product to another, querying and report¬ 
ing tools are most appropriate when 
you need an answer to the question 
“What happened?”—as in “How do last 
month’s sales for products X, Y, and Z 

compare with the previous month’s sales 

and the same month’s sales last year?” 

To make queries more accessible to 
nontechnical people, products like Sea¬ 
gate’s Crystal Reports, Cognos’ 

Impromptu, Borland’s Reportsmith, IQ 
Software’s Intelligent Query, Software 
AG’s Esperant, and Andyne’s GQL offer 
graphical interfaces for drag-and-drop 
selections. The more advanced of these 
products will steer you away from queries 

that have bad syntax or that return unin¬ 
tended results. Access to data has also 
improved with new versions of these 
products as vendors ship standard drivers 
such as ODBC and native 32-bit drivers to 
popular data sources. continued 
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In general, data warehouse managers 
who are going to use these types of prod¬ 
ucts should be prepared to spend time 

resolving setup tasks like managing direc¬ 
tories and libraries, installing connectiv¬ 
ity software, establishing English-like 
names, and precalculating “virtual data 
fields.” Once you create your SQL front 
end, you may need to develop a set of 
standard queries and reports, although 
some products offer libraries of prebuilt 
templates and predefined reports that 
you can quickly modify. 

On-Line Analysis 
Report generators fall short when end 
users need more than a single, static view 
of data that is not subject to further 
manipulation. For these users, on-line 
analytical processing (OLAP) tools pro¬ 
vide “slice and dice” capabilities that go 
beyond answering “what happened?” 
to analyzing why the results are the way 
they are (see “Two Ways to Slice and Dice 
Data” at right). The first OLAP solutions 

were based on multidimensional data¬ 
bases (MDDBs). A structural cube 

(dubbed a hypercube or a multidimen¬ 
sional array) stored the data so you could 
manipulate it intuitively and clearly see 

the associations across multiple dimen¬ 
sions. Pioneering products such as Arbor 

Software’s Essbase directly support the 
various views and dimensional manipu¬ 
lations required by OLAP. 

But the MI)l)B approach has two lim¬ 
itations. First, new data-storage struc¬ 
tures require proprietary databases. 
There are no truly open standards for 

accessing multidimensional data. Ven¬ 
dors such as Arbor saw this as an oppor¬ 

tunity to create de facto standards by pub- 
lishing MDDB APIs, encouraging 

third-party tools, and establishing strate¬ 
gic partnerships. Many third-party query 
tools and data-mining solutions directly 

support Essbase, Oracle F'xpress, and 
other popular MDDB formats. Com¬ 

mander OLAP, Comshare’s client/server 
tool, sits on top of an Essbase multidi¬ 

mensional data store and supports 
dynamic access and manipulation of data. 

The second limitation of MDDB con¬ 
cerns populating the data structure. Com¬ 

panies typically store enterprise data in 
relational databases, which means that 
someone has to extract, format, and load 
this data into the hypercubc. This process 

can be complex and time-consuming but, 
again, vendors are searching for solu¬ 
tions. Data pumps and other tools auto¬ 
mate the process by mapping relational 

fields into the multidimensional structure 
and populating the MDDB on-the-fly. 

Some vendors are now evangelizing 
relational OLAP (ROIAP), which taps into 

the data warehouse directly using stan¬ 
dard SQL calls. The front-end tools let 

you submit multidimensional requests, 
but the ROLAP engine transforms the 
queries into SQL routines. You then 
receive cross-tabulated results as a mul¬ 
tidimensional spreadsheet or in some 
other form that supports rotating, drilling 
down, and slicing. 

Even with a data pump, developing 
and populating the MDDB structure can 

be challenging. ROLAP administrators 
must face the sometimes daunting task of 

developing the SQL routines to aggregate 
and index ROIAP data as well as to ensure 
correct translation of multidimensional 
requests into SQL command sets. 

Advocates of ROLAP argue that it uses 
open standards (SQL) and that it makes 
atomic (detail-level) data more readily 

Choose the Right Tool 
Tool Type Basic Question Sample Output Typical User 

Querying and reporting 

On-line analytical 
processing 
(OLAP) 

“What happened?" 

"What happened, 
and why?" 

Monthly sales reports; 
inventory histories 

Monthly sales vs. 
competitors’ price changes 

Needs historical data; 
may have limited technical prowess 

Needs to go from static views of data 
to "slicing and dicing"; technically astute 

Executive information 
system (EIS) 

Data mining 

"What do 1 need to 
know now?" 

"What’s interesting?"; 
"What might happen?" 

Briefing books; 
command centers 

Predictive models 

Needs high-level or summarized information; 
may not be technically astute 

Needs to extract obscure data relationships 
and trends; technically astute 
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Better Clients, Better Decisions 

accessible. On the other hand, advocates 
of MDDB argue that a native multi¬ 
dimensional structure achieves better per¬ 
formance and flexibility once you popu¬ 
late the data store. The good news is that 
both of these technologies are maturing 
rapidly, and either can provide a strong 
OLAP solution. Some product examples 
are Cognos’ PowerPlay, Business Objects’ 
software of the same name, Brio Tech- 
nology’s BrioQuery, and MicroStrategy’s 
DSS Agent/DSS Server suite. 

The administrative and development 
challenges of OLAP, while similar to 

those encountered with query and report¬ 
ing t(K)ls, are generally more complex. Set¬ 
ting up the OLAP and the data access soft¬ 
ware requires a clear understanding of the 

corporation’s data models and the analyt¬ 
ical functions required by executives, man¬ 
agers, and other data analysts. Commer¬ 

cial development products can ease the 
pain, but OLAP is rarely a turnkey solution; 
the architecture must be tuned to support 
your data sources and requirements. But 
once you’ve set up an OIAP system, ongo¬ 
ing end-user support is minimal. 

For the Busy Executive 
The concept of the executive information 
system (EIS) is simple: Executives have 
neither the time nor, in many cases, the 

expertise to perform OLAP analysis of 
large volumes of data. The EIS presents 

simplified, highly consolidated, and 
mostly static views of the data. 

There are two major categories of EIS 
environments: the briefing book and 
the command center. The briefing book 

is an electronic, on-line version of its 
paper counterpart that many executives 
use in staff meetings. Electronic slides 
present a concise picture of an organiza¬ 
tional initiative or perhaps data to reveal 
the current status of a major project. 

The command center is basically a col- 
lection of ports into a wide array of 
reports, newsgroup retrievals from the 
Internet, and other materials that provide 
insight into the organization. Command- 
center reports may be accessed daily, or 
more often if information changes fre¬ 
quently, or only when exceptions war¬ 
rant. Some products generate alarms 
when specified exceptions occur. 

When appropriate, each briefing-book 
slide or command-center screen should 
permit the executive to receive addition¬ 

al information if desired (and if available). 
Unlike the OLAP model, where increas¬ 

ing levels of information are revealed as 
the analyst manipulates the data, an exec¬ 
utive expects the overview up front. He 
or she should not have to dig for answers. 

Therefore, when the executive requests 
more information from briefing-book 
slides or command-center screens, the 
display should be carefully constructed 
to present primarily supplemental, ampli¬ 
fying information. The executive should 
be able to bypass every prompt for “more 
information” without missing any criti¬ 
cal information. 

Savvy executives may administer their 
own briefing book and command center, 
or administrators could maintain and 
modify the EIS according to the execu¬ 

tive’s specifications. ElSes typically have 
a programming or scripting capability 
that will vary in complexity from one 

product to another. Pioneers in the EIS 
market include Comshare, makers of 

Commander EIS, and Pilot Software, 
developers of Pilot Command Center. 

Digging for Data 
Data mining is a category of open-end¬ 
ed analysis tools. Instead of asking them 

questions, you hand these tools reams of 
data and ask for something “interest¬ 
ing” in return—a trend or a peculiar 
grouping, for instance. The process of 

data mining extracts hidden knowledge 
or predictive information from the data 

warehouse without requiring specific 
questions or requests. 

Mining tools use some of the most 

advanced computing techniques—neural 
networks, rule discovery, deviation detec¬ 
tion, predictive mcxleling, and genetic pro¬ 

gramming—to derive patterns and asso¬ 
ciations. Mining is a data-driven, rather 
than an application-driven, approach. 

IBM’s Intelligent Miner for AIX sup¬ 
ports sophisticated mining techniques as 
well as data preparation functions to 

WHERE TO FIND 

Arbor Software 
Sunnyvale, CA 

(800)858-1666 
(408)727-5800 
fax:(408)727-7140 
http://www 
.arborsoft.com 

IBM 
Armonk, NY 10504 
(800)426-3333 
(914)765-1900 

http://www.ibm.com 

Software AG 
Rcsto* VA 
(800)843-9534 
(703)860-5050 

fax:(703)391-6975 
http://www 
.sagus.com 

Red Brick Systems 
Los Gatos, CA 
(800)777-2585 
(408)399-3200 

fax:(408)399-3277 
http://www 
.rcdbrick.com 

extract information from Oracle or 
Sybase databases and load it into DB2 
for mining. With its Data Mine option for 
the Red Brick Warehouse 5.0 engine. Red 
Brick integrates data mining functional¬ 

ity and a warehousing architecture. Oth¬ 
er examples of commercial data mining 
tools include Darwin from Thinking 

Machines, data visualization tools in 
SAS Institute’s MDDB, SGI MineSet, and 
Focus 6 Analysis and Visualization suite 
from Information Builders. 

The Right Fit 
There are some obvious rules to follow 
when choosing analysis tools. Match 
tools to end-user needs, corporate tech¬ 
nical expertise, and your existing data 
sources. If you selected a warehouse ven¬ 
dor that also offers integrated tools, you 
will probably save significant develop¬ 
ment time by choosing a compatible tool 
set. Otherwise, select a tool set that sup¬ 

ports your data sources natively. Without 
such support, you should opt for a rela¬ 
tional OI AP solution since it does provide 
a more open architecture. 

After you’ve selected a tool set com¬ 
patible with your data sources, determine 

how much analysis you really need. If you 
just need to know “how much” or “how 
many,” a basic query and reporting tool 

should be sufficient. If you require more 
advanced analysis that explains the cause 
and effect of occurrences and trends, look 
to an OLAP solution. Sophisticated data 
mining tools require expertise in data 
analysis techniques and are needed for 
advanced forecasting, classification, and 
pattern discovery. 

As with any technology, no single solu¬ 
tion or set of solutions can make your 

company perform better. Your staff must 
understand the requirements of technol- 
ogy, develop custom solutions that meet 
those requirements, and effectively main¬ 
tain and upgrade the systems. Business 
intelligence software is only a tool. You 
still need managers and executives who 

can grasp the knowledge derived and 
make insightful decisions. In other words, 

business intelligence software still 
requires basic business intelligence. Cl 

Alan Simon is the technology manager for data 

warehousing at CoreTcch Consulting Croup 

(King of Prussia, PA). He's author of Strategic 

Database Technology: Management for the 

Year 2000 (Morgan Kaufman, 1995), You can 

reach him at asimon@coretech-group.com. 
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First Desktop RAID 
h for SPARC " 

RD10 RAID ^ 

Throughput Performance 

(540Wn F/W SCSI-2 HDD) Mbytes sec 

Sequential Read (max) . 16.8~ 

Sequential Write (max) 17.2 

Random Read (max) 9,9 
Random Write (max) 13.0 

RD10 RAID Subsystem Specifications 

RAID Storage Subsystem 

Features 
• High Availability 

• True RAID data integrity 

Fast throughput-17mb/sec 

• Up to 25.2GB storage 

> SPARC/SUN pizza box 

form factor 

• Easy to use GUI 

When you need your data safe, 

reliable, and ready, the Integrix RD10 

delivers high performance with low 

cost per Mbyte 

Thanks to a dedicated 33MHz RISC 

processor and enhanced RAID technology, 

combined with dedicated I/O processors for each 

drive and host, the RD10 reaches throughput 

speeds in excess of 17Mbytes/sec For high 

availability environments, dual fast/wide SCSI ports 

make your data available to two hosts simultaneously. 

Five different hardware RAID levels, hot spare disks, 

and hot-swappable drives keep your data safe and secure 

Data automatically and transparently rebuilds on the spare 

drive eliminating downtime and data loss Data integrity is 

assured for all mission-critical applications. 

The RD10 Graphical User Interface eliminates the need to 

type obscure commands found buried in the back of a service 

manual. Historical performance software analyzes and fine tunes 

your RAID Configuration and firmware upgrades can be handled 

automatically RD10 status and context-sensitive online help are 

made instantly available. All with the dick of a mouse button. 

RD10 RAID Storage Subsystem 
Compatible with Solaris and Windows NT 

RAID Levels Supported 

Processor 

Cache Memory 

Channels 

Disks Supported 

0.1. 3. 5, 6, (0+1) 

33MHz 32bit RISC 

8Mbytes to 12J8Mbytes 

2 host channeNs 

6 disk channel s 

3.5\ 1” high 

SCA-2 or 68*piin connector 

Fast/wide Smgile Ended SCSI-2 interface 
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integrh 

www.integrix.com 

Corporate Headquarters 

2001 Corporate Center Drive 

Newbury Park. California 91320 

Tel: 800-300-8288 / 805-376-1000 

Fax: 805-376-1001 

Email: sales@integrix.com 

http: //www.integrix.com 

Asia 

Beijing. P.R.China 

Tel: 8610-253-5305 

Fax: 8610-253-5306 

Seoul, Korea 

Tel: 822-515-5303 

Fax: 822-515-5302 
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_KSTiXi IS luViTTi_ 
“Dirty” data is dangerous. Custom scripts and specialized 

cleansing tools provide safety nets. By Mike Hurwicz 

Take Your Data to the Cleaners 

Nine Reasons to Distrust Your Data 
Global Electronics, Inc. 

Sales Form 

Smith Robert urns- 

Lust first Initial Contract No. 

1. Different departments record 
the same contract, so the data 
warehouse counts the same 
event multiple times. 

i Robert Smith, Inc. 

Company 

RSI 

Address 1 

do David White 

Address 2 

591 St. Charles 

2. Multiple database records exist for a single company 
because of an acquisition, a name change, or a move. 

3. Commercial names combine with personal names or 
relationships, such as “doing business as.” 

4. Too many categories in data-warehouse tabulations means 
a query about RSI misses records for Robert Smith, Inc. 

5. No “care of’ field on the customer-information screen. 
The result: Some information exists under “Robert Smith, c/i 
David White,” while other data is under “c/o David White.” 

Address 3 

5 
New York 

1 
State ZIP 

6. Different departments use different 
customer-location indicators (i.e., 
city/state, versus ZIP codes, versus a 
census-tracking code). 

USA 

Country 
iHsr 

Country Area Tt 
code 

555-6556 

code 
elephone 

Good-customer Good-customer Overtime, service 
bonus points (1995)bonus points (Y-T-D) 

7. Different records might 
provide the same information 
in the same field, but in 
different formats—for 
instance, “Yes” and “No” 
versus “Y” and “N.” 

8. Different 
departments might 
provide the same 
information (e.g., 
overtime) in 
different units 
(e.g., days versus 
months). 

9. Outdated data-input screens; for example, clerks fill dollar amounts into blanks 
labeled “bonus points.” Comparisons become meaningless. 

Data warehouses are often more vulnerable to inaeeurate or 

ineonsistent data than operational applieations are. 

arbage in, garbage out: It’s 

one of the oldest rules of pro- 

graniniing. No matter how 

well a program is designed or 

how skillfully it’s used, if you feed it bad 

information you’re going to get incorrect 

or misleading results. Unfortunately, even 

data that’s been used successfully in op¬ 

erational line-of-business applications 

might lx* garbage as far as your data-ware- 

house application is concerned. 

“Dirty” data can result from an inno¬ 

cent slip of a data-entry clerk’s fingers 

(e.g., “Snadra White Enterprises” instead 

of “Sandra White Enterprises”) or from 

a number of other causes (see the figure 

“Nine Reasons to Distrust Your Data” at 

right). No matter what the cause, dirty 

data damages the credibility of an entire 

warehouse implementation. 

Fortunately, data-cleansing tools can 

help. In some cases, you might be able to 

create an effective cleansing script your¬ 

self. Commercial tools, on the other hand, 

might be mandatory if your database is 

large or especially inaccurate and incon¬ 

sistent. Deciding which tool to use is im¬ 

portant, and not only for the sake of data 

integrity. If you choose the wrong ap¬ 

proach, you could squander weeks of 

programming resources or hundreds of 

thousands of dollars in tool costs. 

Data Cleaning 
Cleaning up dirty data is a complex, mul¬ 

tifaceted process that starts with an anal¬ 

ysis of your corporate data to uncover 

inaccuracies, anomalies, and other prob¬ 

lems. You then must transform the data 

to make sure it’s accurate and consistent¬ 

ly represented. Next comes the step of 

ensuring referential integrity, the ability 

of the data warehouse to correctly iden¬ 

tify every instance of every business ob¬ 

ject, such as a product, a customer, or an 

employee. Next, you validate the data 

using the data-warehouse application to 

perform test queries. 

After you’re confident about the valid¬ 

ity of your data, you need to produce 

metadata, a description of the data type, 

format, and business meaning of each 

field. I^ast comes the crucial step of doc¬ 

umenting the whole process so you can 

more easily expand, modify, and repai 

the data in the future. In practice, ;• j 

might have to perform multiple stc ps is 

part of a single operation or when using 

a single tool. In particular, cleaning data 

and ensuring referential integrity are in¬ 

terdependent processes. 

Commercial tools can help you with 

each of these steps. I lowever, it’s possi¬ 

ble to write your ow programs to do the 
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ing values of columns into short English 
descriptions, or mnemonics. Data-scrub¬ 
bing code, such as date and data-type con¬ 
versions, was written in C. One advan¬ 
tage of this approach is that CompuCom 
now owns these routines and can use 
them in other applications. 

Users helped define the data-scrub- 
bing requirements. “They know the data 

the best,” says Tony Birrittier, data-ware- 
bouse project manager at CompuCom. 

“They inform us about what type of dirty 
data is out there and how to clean it.” 

Birrittier says the company didn’t go 
with a commercial cleansing tool because 
most of its data is in the same basic form; 
thus, the company can easily reuse the 
routines it writes. The main drawback has 

been the amount of development time— 
typically about a week—needed to cre¬ 

ate the routines.44 We’re havinga difficult 
time keeping up with demand,” Birrittier 
explains. “We’ve been looking at some 

[commercial] software packages, but we 
haven’t found anything on the market 
that’s a better fit here at CompuCom.” 

Some users have found that in-house 
data scrubbing takes too long to be prac¬ 
tical. Ohio Casualty Insurance (Ham¬ 

ilton, OH) experimented for two years 
with in-house cleansing, using COBOL 
programs, before turning to a commer¬ 
cial tool, the Integrity Data Reengineer¬ 
ing Tool from Vality Technology. 

The Ohio Casualty data warehouse 
combines records associated with about 
1 million personal insurance policies, in¬ 
cluding auto and homeowner’s policies. 
As a test run, the company started out 
with 3500 of its employees’ policies. 

“It’s a total nightmare to try to pro¬ 
gram for all situations that you might 
run across,” says Susan Parsons, Ohio Ca¬ 
sualty’s data administrator. Even after 
spending a year developing generic ex¬ 

tract/transform/load programs, it took 
another year, using COBOL programming 
and manual editing, to get the policy data 
usable for the warehouse. 

I hi VillllV IlMi i.i Mv I Lila Keengin- 

• • • Mlg i""l In l| •. at lac k the lirst set of 

.in i Jala about 15,000 policies at 
Jt< . onip.iny’s Denver business center. 

Although Ohio Casualty personnel still 
needed to comb through anomalies that 
the Vality product discovered, no pro¬ 
gramming or manual editing of the data 
was required. The data was ready for the 
warehouse in about six weeks. 

Intel (Hillsboro, OR) is an example of 
a company that has successfully done 
some in-house data cleaning, though 
against its will. Intel originally intended 
to outsource its data cleansing to a ser¬ 
vice bureau, for a customer-contact ware¬ 

house of approximately 1 million records 

ysis and cleansing. Since new data was 

coming in all the time, some of the Ora¬ 
cle cleansing routines were implement¬ 
ed as stored procedures so that they could 
automatically be run against new data. 

Intel would still like to outsource the 
data-cleaningtask. However, the compa¬ 
ny plans to keep it in-house until it finds 
an acceptable service bureau. 

Many companies also turn to consul¬ 
tants for custom solutions. For instance, 
CrediCard (Sao Paulo, Brazil), a large 
credit-card issuer in South America, got 

data-scrubbing and enhancement tools 
as part of a data-warehouse implementa¬ 
tion by Market Knowledge, a subsidiary 
of Equifax. CrediCard’s marketing per- 

Relationship Type Add Type 

Description Tl (standard T] 
CUST MAST > CUSTOMER W 1 
CUST MAST > CUST IND 
TERR MAST > MKT TERR 
SALE MAST LOG > MKT TERR SALE! 
MKT TERR > MKT TERR SALES 
REG SALES > REG SALES SUMM 

1 L i£j 

Close 

Field Mapping Method 

a Turbo C Detailed 

field* 

Add 

Edit 

Qelete 

Transformation 

r Standard Advanced 

[Business Rule Specification^] 

Open 

Capture 

Comment 

Help 

The cleansing tools within warehouse management software, like 

Prism’s, may be enough to solve anomalies in your database. 

taken from five operational systems. The 

service bureau promised to identify re¬ 
lationships among various groups with¬ 

in customer companies. In addition, the 
bureau would provide industry informa¬ 
tion for customer organizations, such 
as number of employees, revenues, and 
growth, which would be valuable to In¬ 
tel’s s;iles and marketing people. Unfor¬ 

tunately, the service bureau did not do a 
perfect job of identifying relationships 
among customers because some contact 
people became associated with the wrong 
companies. 

Intel took the tape it got back from 
the service bureau and then ran the data 
through the SAS statistical-analysis pack¬ 
age, from the SAS Institute, to identify and 

correct problems with the relationships 
in the top 10 groupings (i.e., those with 
the most companies in a single relation¬ 
ship hierarchy). The company then used 
Oracle database tools to do further anal- 
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sonnel use approximately 200 custom 
routines to perform cleansing operations, 
such as removal of bad or useless data, 

correction of bad values, and standard¬ 
ization of varying formats. In addition, 
they can enhance data by performing 
such operations as correcting monetary 
amounts for inflation and devaluation, 
creating a virtual age field based on a per¬ 
son s birth date, and appending census 
data to incoming records. 

These custom routines (e.g., inflation 
correction) are particularly suited to 
Brazilian requirements. They are also 
designed for use by nontechnical market¬ 
ing personnel. The data-scrubbing rou¬ 
tines, which are programmed as SQL 
commands, took only about three per¬ 
son-weeks to create—a negligible por¬ 
tion of a 2!4-year project. (Data-enhance- 
ment tools, which are more automated 

and more intelligent, represent about 
S120,000 of the total $840,000 job.) 

continued 
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I l.flit Cleaning 
l v • m if v <mi ili ■< ide not to program data- 

• Ii ii ismg (iiilet ions yonrself or hire a con- 
snltant to do a custom job, you may not 

need to buy a tool specifically for the task: 

Vour data-warehouse management soft¬ 
ware might do enough cleaning and val¬ 
idation for your purposes. Many data- 
warehouse projects rely on a product 
such as Warehouse Manager, from Prism 
Solutions, or Passport, from Carleton, for 

a range of data-warehouse management 
tasks, including extracting data from 

operational databases, preparing data 
for loading into a warehouse database, 
and managing metadata. These products, 

which cost from $75,000 to more than 
$200,000, depending on the size and com¬ 
plexity of the project, can also do clean¬ 
ing, transformation, and validation. 

For instance, Emory University (At¬ 
lanta) does all the data cleansing for its 

6-UB warehouse with COBOL programs 
generated by the Prism Warehouse Man¬ 
ager. In addition to having typical prob¬ 

lems, such as multiple date formats, data 

often contains uninitialized fields that 
hold arbitrary values. Two staff members 
spend as much as 4 hours a day working 
on data-cleansing tasks. Emory has con¬ 
sidered using specialized data-cleansing 
tools, but the school is eliminating dirty 

data well enough now that it doesn’t see 
enough additional value in other commer¬ 
cial products to justify the cost, accord¬ 

ing to Barbara Germon, manager of the 
data-resources group. 

However, there’s a good chance that 
the aforementioned tools from Prism and 
Carleton won’t do all the cleaning you 
need. They might be able to deal with 
common anomalies that can be handled 
through simple lookup tables (e.g., rec¬ 
ognizing that Street and St. represent 
the same information), but they might 
not deal successfully with more impor¬ 

tant and unpredictable irregularities. “It’s 
worth doing some testing,” says Wayne 
Eckerson, a senior consultant at the Pa¬ 
tricia Seybold Group in Boston, Massa¬ 
chusetts, “but these tools are not designed 
to do ‘heavy-lifting’ types of cleaning.” 
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With Apertus’s Enterprise/Integrator, you impose your firm's 

business rules on a database to wipe out anomalies in the data. 

If the data that requires cleaning con¬ 

sists predominantly of names (including 

company names) and addresses, compa¬ 

nies such as Harte-Hanks Communica¬ 

tions and Innovative Systems provide not 
only software tools but periodically up¬ 

dated data files to help match variants 

of company names, detect ZIP codes that 

don t match the addresses provided, and 

deal with similar anomalies. 1 hese tools 

might be appropriate where, for instance, 

fields other than those for names and 

addresses are either known to be correct 

(e.g., contract dollar amounts that have 

been validated by accounting) or contain 

free-form information that will never be 

used as a key or index (e.g., salespeople’s 

contact notes). 

Name-and-address-oriented solutions 

can cost anywhere from $50,000 to more 

than $200,000, depending on the size of 

the data warehouse in question. In ad¬ 

dition, an extract/transform/load (ETL) 
tool, such as Warehouse Manager or Pass¬ 

port, is also needed. 

The Heavyweights 
For extensive cleaning jobs, consider 

tools that are developed for that task. Two 

top contenders are Enterprise/Integra¬ 

tor, from Apertus Technologies, and Val- 

ity’s Integrity Data Reengineering Tool. 

Enterprise/Integrator takes a top- 

down approach, in which you have to pro¬ 

vide the rules for cleaning the data. This 

is a straightforward strategy, where you 

impose your understanding about your 

business on the data. For instance, do you 

wish to treat a string of Martha’s Fried 

Chicken franchises as a single customer 

with multiple addresses? Or, for the pur¬ 

poses of the data warehouse, does it make 

sense to substitute a single central address 

for the different franchise addresses? Or 

would you like to treat the franchise loca¬ 

tions as entirely different customers? This 

decision determines how you aggregate 

or consolidate these records and whether 

you treat differing addresses for Martha’s 

Fried Chicken as anomalies. 

Enterprise/Integrator offers not just 

data cleaning, but also extraction, trans¬ 

formation, data loading, replication, syn- 

chronization, and metadata manage¬ 

ment. It’s fairly expensive ($150,000 to 

$250,000), but it can be a money-saver 

if it eliminates the need for other data- 

warehouse management tools. 

The main disadvantage to Enterprise/ 

Integrator’s top-down approach is that 

you have to know, or be able to deduce, 

the data-cleansing and business rules. 

Apertus provides samples to work from, 

which deal with many common anom¬ 

alies and business structures. Still, creat¬ 

ing rules is time-consuming, and you’re 
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INTRODUCING THE REVOLUTIONARY ISDN OMNI SERIES MODEMS. 

Since your need for speed started this 
ISDN revolution, why shouldn't you 
have a really good ISDN modem at a 
really good price today? Really fast, easy 
to use and really easy to set up, the 
brand new Omni ISDN modems give 
you more for your money, so you can 
go on line or have remote access at 
128Kbps. You can get them now' at a 
revolutionary price from ZyXEL, the 
worldwide ISDN leader. 

omni.net is designed to get you on the 
'net at 128Kbps. Omni TA128 is the 
only ISDN modem that lets two users 
share the same ISDN line at the same 
time. 

Go to the ZyXEL Web site now' to find 
out the prices and all the features. Go to 
your local store to get your Omni ISDN 
modem, or call to get one from us 
direct. We'll support it. We'll guarantee 
it. Of course. It's the least we can do for 
you — the innovators. Connect with us: 

800-255-4101 
sales^zyxel.com • www.zyxel.com 
Tel (714) 69 5-0808 Fax (714) 693-8811 

ZyXEL Bp 
Accessing Internet & Intranet 

omru net 

Ingram SKU# 901601 

ZyXEL omni.net ZyXEL Omni TA128 3Comlmpact IQ BltSURFR Pro • 

4t>0 HKbps Max 
ItmxiqhfNjt 

4608Kbps Max 
Throughput 

230 4Kbps Max 
llirouqhpuf 

1152Kbps Max 
lluouglipui 

Mi/ln»lZS* (Star ) IWlnlZS(Stac) Stacker* LZS 0 

BACP BACP 0 0 

Auto Protocol 
Selection 

Auto Protocol 
Selection 

OuKASdcct- 
0 

V110 & X 75* V110&X75 0 0 

CAP! 1 la* CAPIMa 0 0 

MILD lights 13 LEO l i<)hls 8 LEO lights 6 If Ml ait*. 

2 Analog huts 2 Analog Ports 1 Analog Port ? Afldloq Polls i 

1 DM Send Port 2 DTE Serial Ports 1 OTE Serial Pori 1 DIE Saul Port 

list Price $299" list Price $399** list Pice $499“ lislPia»$4*." 

‘XftjnJCATl 1 WaretaftfC 
i* 

• art a ci 
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II ■Ifl A Take Your Data to the Cleaners 

sure to find some unexpected anomalies. 

These can be handled manually through 

an exception-handling system—but it’s 

a time-consuming process. 

Vality’s Integrity Data Reengineering 

Tool takes a bottom-up approach. It ana¬ 

lyzes the data character by character and 

automatically surfaces patterns and busi¬ 

ness rules. Integrity then provides a data 

“blueprint” to help standardize, condi¬ 

tion, and consolidate the data. This ap¬ 

proach tends to leave fewer exceptions 

to be handled manually, and the process 

tends to be less time-consuming. 

Like Enterprise/Integrator, Integrity 

can take into account business relation¬ 

ships that aren’t obvious from the data, 

such as mergers and acquisitions that have 

taken place since the data was created. 

But with either tool, these rules must be 

imposed in a top-down fashion. 

Integrity focuses exclusively on data 

cleansing, starting from flat files. It does 

not extract data from operational data¬ 

bases, load data into the warehouse data¬ 

base, replicate and synchronize data, or 

manage metadata. Therefore, in addition 

to typically costing $250,000, Integrity 

might also require a tool like Warehouse 

Manager or Passport. But the simple ex¬ 

traction/load utilities available with the 

database might be sufficient for you. 

Facing the Threat 
Dirty data is a serious threat to the suc¬ 

cess of a data-warehouse project. De¬ 

pending on the extent of the problem, it 

simply might not be possible to address 

WHERE TO FIND 

Apcrtus Technologies, Inc. 
Eden Prairie, MN 
(800)328-3998 
(612)828-0300 
fax: (612) 828-0454 
http://www.apertus.com 

Carleton Corp. 
Burlington. MA 
(617)272-4310 
fax:(617)272-2910 

Hartc-Hanks Communications, Inc. 
Billerica, MA 
(508)663-9955 
fax: (508) 667-7297 
http://www.harte-hanks.com 

Innovative Systems, Inc. 
Pittsburgh, PA 
(800)622-6390 
(412)937-9300 
fax:(412)937-9309 

Market Knowledge, Inc. 
Lombard, IL 
(630)629-8200 
http://www.mki.com 

Prism Solutions, Inc. 
Sunnyvale. CA 
(800)995-2928 
(408)752-1888 
fax: (408) 752-1875 
http://www.prismsolutions.com 

SAS Institute. Inc. 
Cary, NC 
(919)677-8000 
fax:(919)677-4444 
http://www.sas.com 

Vality Technology 
Boston, MA 
(617)338-0300 
fax:(617)338-0338 

it quickly, inexpensively, and well. 

In-house programming takes time; se¬ 

rious tools are expensive. Warehouse proj¬ 

ect managers need to realistically assess 

the problem, and the in-house resources 

available to deal with it, and select the so¬ 

lution that fits the schedule and the bud¬ 

get of the project—or modify the sched¬ 

ule and the budget to fit the problem. □ 

Mike Hurwicz is a freelance writer based in 

New York City. You can reach him Iry sending 

e-mail to mhurwlcz@attmail.com. 

Arc Y ou a Prudent Person? 

Then invest in DTK 

networking solutions 
with Pentium® Pro 
processors! ////// t *--- 

Here’s what Computer Reseller News, the industry’s bible, said about DTK’s APRI-31 network workstation 

with the Intel Pentium* Pro processor:*411-P, DTK lead the Pentium- Pro pack” 

“The APRI’s all-SCSI peripherals, AMI BIOS, Intel 440PX chipset and proprietary motherboard com¬ 
bined to garner the highest overall score and to outpace the field in two of the live applications tests. It finished...a 
close second in the remaining three individual tests.” “The DTK APRI-31M/P200 isa price/performancc leader, 
and an excellent value...” — CRN. 9/2/% 

Now, DTK’s APRI-32 has DUAL Pentium . Pro processors! 
DT K has combined the most advanced tech¬ 

nology with sensible pricing. It doesn’t take a Wall 

Street analyst to recognize that the APRI-32 isa 

The ultimate system for workstations and 

servers, it's DTK’s new APRI-32, with dual Intel* 

Pentium- Pro 200MHz processors and an inte¬ 

grated Wide St’S! controller! The power of the 

new Windows' NT Workstation vcr. 4.0 (shipped 

with the APRI-32) and DTK’s new dual proces¬ 

sor system make an ideal networking combination. 

Your new APRI-32 can be 

custom-configured with up to 

384MB of EDO DRAM and a 

3D or 21) PCI graphics card. 

And, with the Seagate 

Wide SC’S! hard drive with 2, 

4 or 9 gigabyte capacity (2GB 

is standard), the APRI-32 is an unbeatable work- 
stal ion/server system. 

All DT K systems arc FCC-certified and UL- 

l.isted. Technical support from our network- 

savvy specialists is free. 

wise choice! 

PENTIUM,PRO 
I’HOCIttON 

APRI-32 
DUAL Intel 200MHz Pentium*. Pro 
processors W/256KB internal cache 
Up to 384MB EDO RAM on board 
3COM Network Card 
AMI Flash BIOS 
6X SCSI CD-ROM drive 
2GB/4GB/9GB SCSI-2 or Wide 
SCSI Seagate Hard Drive 
PCI 64-bit Graphics Accelerator 
with 2MB or 4MB RAM 
3.5-inch Floppy Disk Drive 
MS Mouse and MS Keyboard 
MS Windows NT Workstation v. 4.0 
2-Yr. Ltd. Warranty (On Site Option) 

H DTK Computer 
Nationwide (800)289-2385 

Uw Intel Iiv.kIo Logo and Pentium .mi registered trademarks and Iho Pentium Processor Logo and the Pentium Process** Pro Logo aro 
trademarks ol Inlet Corporation A* oilier Iratkitnurks are Ihe properties ot #>».•* respective owners 01996 OIK Computer Inc 
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A kid — in a candy store 

A trekkie — on board the Enterprise 

You — at JavaSoft 

The hottest technology on the planet starts right here at 

JavaSoft. Where does it end up? Just about everywhere. 

We knew Java would be huge when we introduced it less 

than two years ago, but even we were astonished by how 

quickly the world embraced our vision. You knew we meant 

business when we said "The Network Is the Computer/' You 

saw the beauty of pure object-oriented programming. You 

were captivated by the simplicity and power of the Java 

Virtual Machine. And you've bewildered loved 

ones by raving about "write-once, use 

anywhere" applications. We understand, 

we've been there. Your enthusiasm for our 

technology matches its incredible potential, 

and that means you belong right here, working 

alongside the people who invented it. And 

now, with the introduction of JavaOS"*, 

JavaBeans'* and HotJava’“ on thin-clients, 

enterprise network computing is about to 

undergo a radical transformation. And the 

visionary talents at JavaSoft are shaping the very 

heart of this transformation. You already love 

Java, isn't it time you created it yourself? 

Seize the kind of opportunity you've been 

yearning for. We have a wide range of 

positions available, including Engineering, 
Systems Engineering, Technical Support, 
Marketing, and Sales. For complete listings 

and job descriptions, head straight to the 

following URL — 

http://java.sun.com/aboutJavaSoft/jobs/ 

For consideration, please send your resume, INDICATING JOB 

CODE: ABY0197AB/GM, to: Sun Microsystems, Inc., 2550 Garcia Ave., 

M/S CUP01 -304, Mountain View, CA 94043 1100; Fax: 408-343-1615 or 

email: jobs@java.sun.com Sun is proud to ensure equal talent always 

gets equal opportunity. 

© 1996 Son Microsystems, Inc. Son. Son Microsystems, Java, JavaSoft. JavaOS, Java Beans, Hot Java 

and the Son logo are registered trademarks of Son Microsystems, Inc in the United States and other 

countries. For other opportunities at Sun. please visit our Web site at: 

http://java.s 

THE NETWORK IS THE COMPUTER 

un.com 



Hardware 

A big, high-quality display 

can make a long day shorter. 

We test 3S monitors. 

Big Screens for 
Big Jobs 

By Dorothy Hudson, 

Jim Kane, and 

John McDonough 

11 shouldn’t take a case of eye- 
strain or even undue scroll¬ 
ing to justify a good monitor 

I these days. With some high- 
quality 17-inch displays now selling for 

around $700, there’s no reason why any 
computer professional can’t enjoy more- 
panoramic views of spreadsheets and 
Websites. 

At prices hovering around $2000, larg¬ 
er, 19- to 21 -inch screens are still reserved 
for desktop-publishing, imaging, graph¬ 

ics, and CAD applications. But even with 
these higher-end monitors, prices aver¬ 
age several hundred dollars lower than 
when we last looked at 21-inch displays 
(see “20 Big-Picture Monitors,” January 
1996 BYTE). 

For this hands-on Lab Report, we test¬ 
ed 58 professional-quality monitors with 

nominal 17- to 21 -inch screen diagonals. 
We ran the lot through NSTL’s battery 
of screen-quality tests using side-by-side 
comparisons; evaluated ease of use and 
feature sets; and measured power con¬ 
sumption. The monitors fell into two size 
classes: 17-inch and 19- to 21-inch. For 
the 17-inch group, the average price is 
around $850; for the 19- to 21 -inch class, 

the average price is just under $2000. 

Picture Quality 
We asked companies to send us monitors 
that were capable of achieving at least a 
75-Hz refresh rate at 1280- by 1024-pix¬ 
el resolution. (As it turned out, not all 
the models that we tested were able to 
do this.) The higher the refresh rate, the 
less likely you are to suffer from the eye- 
strain and headaches that perceived flick¬ 
er can induce. While some people are 
more sensitive to flicker than others are, 

75 Hz is high enough for most people. 
Larger monitors should have higher 

refresh rates because more of the image 
appears in your flicker-sensitive periph¬ 
eral vision. Cornerstone’s Color 50/115 
and ViewSonic’s P815 can both support 
an 87-Hz vertical-refresh rate at 1600 by 

1200 resolution—if you can Find a graph¬ 
ics card that’s able to drive that high a pix¬ 
el rate. (We didn’t test the monitors at this 
resolution.) These two monitors do this 

by pushing scanning frequencies to new 

Best 17-inch: 
Art Media TN-1885T 

Best 21-inch: 
NSA/Hitachi SuperScan Elite 802 

These two monitors provided the 

best combination of display quality, 

features, usability, and price in their 

respective size classes. 

levels—up to a 115-kHz horizontal scan 
rate and a 250-MI 1/ video bandwidth (see 
the Tech Focus on page 105). Both mon¬ 
itors support an amazing 1800 by 1440 
screen resolution. But supporting these 
rates is electronically challenging, which 

accounts for the monitors’ high prices 
(around $2200). 

Different monitors often have the same 
picture-tube manufacturer; approximate¬ 
ly two-thirds of the tested models incor¬ 
porate either Hitachi or Sony tubes, for 

example. But that doesn’t mean that they 
provide the same image quality. The elec¬ 

tronics that produce and control the im¬ 
age-painting electron beams have a big 

effect on picture quality, and there can be 
great differences between designs that use 

the same tube. 
In addition, there are two basic tube 

types that affect image appearance, based 
on the type of shadow mask used to make 
each beam strike the correct color phos¬ 
phor dots (red, green, or blue). The most 
common tube type uses a metal screen (a 
thermally stable Invar alloy) that’s laced 
with dots that correspond to similarly 
arranged phosphor dots on the inside of 
the glass screen. Also common is Sony’s 
Trinitron design (now licensed by other 

companies), which employs an aperture 
grille—a vertical array of wires stretched 
across the screen that shadows vertical 
lines of colored phosphor. 

Some people prefer dot-shadow masks 

for their pixel uniformity, while others 
prefer aperture-grille designs for their 
high contrast. Overall, the aperture-grille 
tubes did well in our image-quality tests. 

Electronics have also made monitors 
easier to use. Most models now have ad¬ 
vanced controls with on-screen menus 
for adjusting the picture just the way 
you want it. You can often adjust such 
things as pincushioning, barrel distortion, 
and color matching. Some monitors even 
provide focus and convergence adjust¬ 
ment, important because large monitors 
slip out of their best adjustment setting 
over time. 

Power and Configuration 
Lirge monitors use lots of power—more 
than any other device on your desktop. 
We measured power-consumption val¬ 
ues ranging from 79.8 to 128.5 W, in ac- 
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P R O F E S S I 

car after year, monitor man¬ 
ufacturers refine display qual¬ 
ity while shaving off dollars 
from the price you pay for that 

quality. Electronics that are more sophis¬ 
ticated and more integrated (which re¬ 
duces the number of parts) account for both 
trends. Electronics have also increased 
ease of use by allowing on-screen adjust¬ 
ment control. While judging among the 
38 monitors, we put a heavy weighting 
on display quality. You adjust a display 
only occasionally, but you look at it every 
day—usually for hours at a time. 

The 17-inch monitors with the best 
picture quality in our tests were the Art 
Media TN-18851* and the Nokia Display 
Products Multigraph 447Xi. Four 21- 

Test Specs 

We tested each monitor's image qual¬ 

ity and power consumption using a 

200-MHz Dell Dimension XPS Pro200n 

with a Number Nine Imagine 128 Series II 

graphics card. When available, we used 

monitor-specific drivers, but otherwise we 

stuck with Windows 95 Plug and Play 

(VESA standard) settings. We scored image 

quality at 1024- by 768-pixel resolution 

for the 17-inch monitors and at 1280 by 

1024 for the 19- to 21 -inch displays. 

Under DOS, we tested image quality 

using Displaymate Professional 4.2 from 

Sonera Technologies ((800) 932-6323; 

http://www.displaymate.com). Tests in¬ 

cluded color and gray-scale displays, 

blooming effects on color and black-and- 

white text, moire patternsat multiple res¬ 

olutions, consecutive text and graphics 

switching, and geometric display of rect¬ 

angles and circles. 

Under Win 95, we ran NSTL test soft¬ 

ware to measure an image's sharpness, 

misconvergence, and legibility. We mea¬ 

sured sharpness using 1 - and 2-pixel-thick 

lines near the screen edges. We also dis¬ 

played horizontal and vertical lines across 

the entire screen to judge a monitor's re¬ 

solving capability. 

O N A L MO 

inch monitors shined the greatest in our 
image-quality tests: Cornerstone Imag¬ 
ing’s Color 50/115, the NEC MultiSync 

PI 150, NSA/Hitachi’s SuperScan Elite 
802, and the ViewSonic P815. Not sur¬ 
prisingly, these monitors had the high¬ 
est refresh rates and exhibited the best 
corner and full-screen image sharpness, 
RGB convergence, and legibility in our 
benchmarks. 

The Top 17-inch Monitors 
We tested 24 17-inch monitors, ranging 
in price from $649 (for the Max Group’s 
MGC 1785) to $1299 (for Eizo Nanao’s 
Flexscan TX-C7S). Some of the higher- 
cost 17-inch monitors support 1600- by 
1200-pixel resolutions, but unless you’re 

An optical gauge from Klein Optical 

Instruments ((503) 245-8166) allowed 

measurement of misconvergence. With 

three prisms, the instrument reconverges 

the red, green, and blue components of 

a white line displayed on the test mon¬ 

itor. We calculated the amount of mis¬ 

convergence from the amount of correc¬ 

tion required; the less misconvergence, 

the better. 

In our legibility test, we displayed a 

document containing six TrueType fonts 

at sizes ranging from 4 to 14 points. We 

then judged the smallest point size at 

which each font remained both readable 

and legible from a normal distance. 

Your monitor is the biggest power hog 

on your desktop. We rated each monitor’s 

power use under Windows, measuring 

consumption in three states (active Win¬ 

dows, blank screen-saver, and low-pow¬ 

er) with a digital power meter. 

Weighted factors in our features score 

include dot pitch, range of scanning fre¬ 

quencies, number of display modes, con¬ 

trols, and Energy Star compliance. The 

usability score took into account such fac¬ 

tors as documentation, technical sup¬ 

port, ease of adjustment, and cable lengths. 

N I T O R S 

doing CAI) or similar high-resolution 
work, you’ll probably find the text more 
readable—and the refresh rate high¬ 
er—at 1024 by 786 resolution. 

Several 17-inch monitors rose above 
the pack (though not by much) when we 
crunched the numbers from our image- 
quality, power-management, features, 
and usability tests. The Art Media TN- 
1885T ($1088) was rated highest among 

the 17-inch monitors, but several lower- 
cost displays weren’t far behind. 

Next in the pecking order is Mitsubi¬ 
shi’s Diamond Pro 17TX ($849), which 

features a Mitsubishi-manufactured Dia- 
mondtron CRT with a 0.25-mm slot- 
pitch-aperture grille mask. The Diamond 
Pro 17TX produces well-focused images, 
and it has a fairly high 135-MHz video 
bandwidth that can drive 1280 by 1024 
pixels at a 75-Hz refresh rate. 

Mitsubishi’s monitor gets high fea¬ 
tures and usability ratings: Its on-screen 

display-control system provides extensive 
adjustments. It also comes with Mitsu¬ 
bishi’s Diamond Match Color Calibra¬ 

tion System. Mitsubishi’s other entry— 
the Diamond Scan 17HX ($799)—is also 
a good buy that scored in our top five. 

The Max Group’s MGC 1785, one of 
the best 17-inch monitors, is also one of 
the lowest priced ($649). The MGC 1785’s 

bright, clear display is better than that 
of most of the 17-inch models we tested. 
It has a 0.26-mm-dot-pitch picture tube 
from Hitachi that delivers 1600 by 1200 
resolution at 65 Hz, although we found 
the flicker-free 1024 by 768 mode more 
to our liking. 

The MGC 1785 offers well-placed im¬ 
age-adjustment controls with an easy-to- 
peruse on-screen menu. Two other low¬ 
er-cost monitors also deserve mention as 
good choices for home systems: LG Elec¬ 
tronics’ Studioworks 78 i ($679) and KDS’s 
VSX-7 ($649). 

Another hot 17-inch monitor is No¬ 
kia Display Products’ Multigraph 447Xi 
($899). This monitor produced the sec¬ 
ond-best image quality among the 17- 
inchers: It’s sharply focused and flick¬ 
er-free at an 85-Hz refresh rate with a 

06 BYTE JANUARY 1997 



XiPro200: £* $ 

the pc-World! 

KHOMMhMUn 

\i l*ro 29# M Iowik SP 
\m. im 

Xi manufactures the fastest 200MHz Workstations* 
with Single, Dual & 512KBC processor option! 

All Systems Xi Certified for AutoCAD 13, 3D Studio MAX, PRO/E & LIGHTSCAPE. 

100+ Options available in stock. Call for a Custom Quote. Business Lease from $78/month. 

CALL TOLL FREE: 1-800-432-0486 
INTL: (714)498-0858 FAX: (714)492-6571 
http://www.xicomputcr.coni E-Mail: xi@xicomputer.com 

TlIkKE YEARS WARRANTY: Parts & Labor on monitors & systems. Xi-ONSITE optional express free 

replacement parts shipping. 30 Day Money Back Guarantee. 241 lr. Life Time Toll-Free IIW Tech Support. 

Mail: Xi Computer Corporation, 080 Calle Negocio, San Clemente, CA 02673 

*As per PC World July 1996 (page 1/2 A 202) .md CAOutyst & Mcrmtnfcon Mmutgi* Maputo* May 1996 Pentium PRO* roundup rovww* A PC Computing Sept 1996 Ml pnee* and &poc*c*om oftoctum htov 1*1 1996 A vibfoct to 

civwwpi without notice Prices do not widudo slipping For more witormalion an Xi products A somco* cal or mile to Xi Computer Xi a not rosponubto lor pltoto & typo error* Money Bor* doe* not mdudo Ircrghl both ways A software 
Video upg Irom 128SIB Monitor upg from 1T 26dp Xi the Xi Logo. Workslnttonar .we regntered trademark* A NTower. Mkrwnr ere tr.whfn.wk-. ot Xi Computer GorjxmWon Xi MTomrf A NTower system* nre I CC ci«u A rated tor ute to 

a commercial ermronmont Tho Intel Wnrdo logo and Pentium iwc regatorod Ir.tdnmnrk* and the Pentium Processor Logo and tie Pnntum Pro Processor Logo nre Trademark* oI Intel Corpornbon At other Imdemnrks oI thou respective 

Cowfif ©1996 XicompM. co*pnfi,..i Qjrc|0 224 on |nquiry Card (RESELLERS: 225). 



MONITORS FEATU RES 
Acer Apple Apple Art Art Cornerstone Cornerstone CTX Daewoo 
America Computer, Computer, Media Media Imaging, Imaging, International, Electronics 
Corp. Inc Inc 

TN nn 
1885T 11 

TN* Inc Inc Inc CMC1704C 
AcerView AppleVision Multiple 2185T Color Color PR700 
78ie 1710 Scan 20 21/81fp 50/115 

Price as tested (MSRP) $699 $949 $1999 $1088 $1888 $2070 $2265 $999 $699 

Nominal size (inches, diagonal) 17 17 20 17 20 21 21 17 17 

Ovcral ratng 8.1 8.4 8.5 8.8 8.5 8.6 8.8 8.3 7.6 

Performance scoro (display quality) 8.3 8.4 8.8 9.2 8.6 9.0 9.4 8.5 7.7 

Features score 7.4 8.0 7.3 8.2 8.4 7.1 7.1 8.0 7.4 

Usability score 7.3 9.9 8.7 8.7 8.3 9.0 8.8 8.5 8.3 

Power economy score 5.1 6.2 6.3 4.1 6.8 7.5 6.5 4.3 5.2 

CRT SPECIFICATIONS 

Viewable size (inches, diagonal) 15.7 16.1 19.1 16.0 19.1 19.9 19.9 16.0 16.1 
Screen surface (A = antiglare; 
B = antistatic; C = antiroflective) 

B,C A,B A.B A.B.C A.B.C A.B A,B A.B.C A.B 

Dot/grille pitch (mm) 0.26 0.26 0.26 0.25 0.25 0.27 0.27 0.26 0.26 

Dot mask type Shadow mask Aperture grille Aperture grille Aperture gnlle Aperture grille Shadow mask Shadow mask Aperture grille Shadow mask I 

Man. noninterlaced horizontal 
x vertical resolution (pixels) 

1600 x 1200 1600x1200 1600x1200 1600x1200 1600x1200 1600x1280 1800x1440 1600x1200 1600x 1200 

SYNC-INPUT SIGNALS 

Min./max. horizontal scarring frequency (kHz) 30/86 30/80 29/82 30/85 30/85 31/101 31/115 30/85 24/86 

Mm./max. vertical scanning frequency (Hz) 50/120 40/120 50/150 48/150 48/150 50/160 50/160 50/120 50/150 

VIDEO-INPUT SIGNAL 

Video bandwidth (MHz) 135 INP INP 50-100 50-100 211 249 135 120 

Separate RGB, 0.7 V p p ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Input connector (15 pm D-sub) ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
Input connectors (BNC-RGB. HD, VD) ✓ ✓ ✓ ✓ ✓ ✓ 

DISPLAY MODE 

Number of factory preset modes/ 
user settable modes 

11/21 10/5 9/4 10/15 15/15 7/26 7/26 15/15 16/20 

640 x 480 Mac II mode (max. non 
interfaced vertical-refresh rale, Hz) 

66.7 67 67 60 60 N/A N/A 120 66.7 

832 x 624 Mac 16-mch mode (max. 
nonnteriaced vertical refresh rate, Hz) 

75 75 75 75 75 N/A N/A 120 76.8 

1024 x 768 mode (max. noninterlaced 
vertical -refresh rate, Hz) 

75 60 60 85 85 85 85 106 75 

1152 x 870 Mac II two page mode (max. 
nonnteriaced vertical-refresh rate, Hz) 

75 75 75 75 75 N/A N/A 76 75 

1280 x 1024 mode (max. noninterlaced 
vortical refresh rato, Hz) 

80 75 75 75 75 85 85 75 76 

1600x 1200 mode (max noninterlaced 
vertical refresh rate, Hz) 

68 60 60 60 60 81 87 68 60 

CONTROLS 

Degauss ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
Focus ✓ ✓ 
Convergence ✓ ✓ ✓ ✓ ✓ ✓ 

Signal level ✓ ✓ ✓ 

Side convergence (pneushtomng) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

On-screen monitor settings ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Color matching ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

PHYSICAL CHARACTERISTICS 

Integrated speakers 

Power input (volts AC) 90-264 90-264 90-264 120-240 120-240 110-120/ 110-120/ 100-250 100-240 
200-240 200-240 

VESA DPMS-compliant ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
Height x width x depth (inches) 16.5x 16.6x 19.7 x 15.9 x 18.6 x 18.6 x 17x 16x 19 x 18 x 18.7 x 19.2 x 18.7x19.2 x 17.2 x 16.5 x 17.6 x 16.8 x 
x weight (lbs.) 16.7x40 17.7x50 19.8x67 17.8x44 19x65 21x72.6 21x72.6 17.5x46.3 17.7x44.5 

FCC rating B B A B B A A B B 

TCO-compliant ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

CUSTOMER SUPPORT 

Warranty length (years)/coverage 3/P, L, R 1/P.UF 1/P.L.F 3/P, L, R 3/P, L, R 3/P.UR 3/P.UR 3/P.UR 3/P, L. R 

Phone (408) (408) (408) (408) (408) (408) (408) (818) (201) 
4326200 996 1010 996 1010 9808988 9808988 435-8900 4358900 8390500 4602000 

Toll-free phone (800) (800) (800) (800) (800) (800) (800) (800) (800) 
379 2237 282 2732 282 2732 278 6334 278 6334 5622552 5622552 888 2012 3239668 

Web address http://www http://www http'V/www httpi/Zwww http^/www http://www http://www http7/www http 7/www 
.acer.com/ 4ipple.com/ .apple.com/ .artmedia artmedia cor image .conmage .ctxintl.com/ daewoo 

.com/ .com/ .com/ .com/ display.com/ 

Inquiry Number 1065 1066 1067 1068 1069 1070 1071 1072 1073 

- BYTE Best ✓-yes;N/A-i not applicable; Warranty: P - parts;L - labor; ***** Outstanding * * * * Very Good ***Good 

INP—informal ton not providod. F — height to repiur cooler; R — return to customer. * * Fair * Poor 
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MONITORS FEATURES 
NEC Nokia Nokia NS A/ NS A/ Panasonic Panasonic Princeton 
Technologies Display Display Hitachi Hitachi Computer Computer Graphics 
MultiSync Products Products SuperScan SuperScan Peripheral Co. Peripheral Co. E017 
P1150 Multigraph Multigraph Elite Elite 17171 PanaSync PanaSync/Pro 

445Xi 447Xi 611 802 IlilLI S21 P17 

Price as tested (MSRP) $2079 $1899 $899 $799 $1899 $1799 $899 $669 
Nominal sizo (inches, diagonal) 21 21 17 17 20 21 17 17 
Overall rating 8.9 8.4 8.6 8.0 9.0 8.7 8.1 7.6 
Performance score (display quality) 9.4 8.7 9.0 8.2 9.6 8.9 8.2 7.9 
Features score 8.4 7.6 7.6 7.6 7.6 7.6 7.6 7.5 
Usability score 7.2 7.7 9.0 7.1 8.7 9.4 8.3 7.8 
Power-economy score 9.2 7.0 7.6 4.4 7.2 5.8 4.9 5.1 

CRT SPECIFICATIONS 
Viewable sue (inches, diagonal) 19.6 19.7 15.7 16.0 20.0 18.7 14.8 16.2 
Screen surface (A = antiglare; A, B,C A,B,C A,B,C A,B,C A.B.C A,B,C A, B,C A 
B ■ antistatic; C = antireflective) 

Dot/grille pitch (mm) 0.28 0.26 0.25 0.26 0.26 0.25 0.25 0.26 
Dot-mask type Aperture gnlle Shadow mask Aperture gnlle Shadow mask Shadow mask Shadow mask Shadow mask Shadow mask 
Max. noninterlaced horizontal 1600x1200 1600x1200 1600x1200 1600x1200 1600x1280 1600x1280 1600x1280 1280x 1024 
x vertical resolution (pads) 

SYNC-INPUT SIGNALS 
Mn/max. horizontal scanrung frequency (kHz) 31/94 30/102 31/92 31/92 31/100 30/95 30/86 30/70 
Min./max. vertical scanning frequency (Hz) 55/160 50/150 50/150 50/120 50/160 50/160 50/160 50/120 

VIDEO-INPUT SIGNAL 
Video bandwidth (MHz) 202 200 140 155 200 160 135 100 
Separate RGB. 0.7-V p-p ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
Input connector (15-pin D-sub) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
Input connectors (BNC-RGB, HD, VD) ✓ ✓ ✓ 

DISPLAY MODE 

Number of factory-preset modes/ 21/22 14/18 10/22 7/13 6/20 8/13 8/13 13/8 
user settable modes 

640 x 480 Mac II mode (max. non¬ 160 N/A N/A N/A 160 160 160 67 
interlaced vertical-refresh rate, Hz) 

832 x 624 Mac 16-mch mode (max. 141 N/A 75 N/A 144 141 129 75 
noninterlaced vertical refresh rate, Hz) 

1024 x 768 mode (max. noninterlaced 117 85 85 113 N/A 116 106 85 
vertical-refresh rate, Hz) 

1152 x 870 Mac II two page mode (max. 103 75 75 N/A 104 104 94 75 
noninterlaced vertical-refresh rate, Hz) 

1280 x 1024 mode (max. noninterlaced 88 85 65 85 114 89 81 66 
vertical-refresh rate, Hz) 

1600 x 1200 mode (max. nonxiterlaced 75 75 N/A 73 75 72 65 N/A 
vertical refresh rate, Hz) 

CONTROLS 
Degauss ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
Focus ✓ 
Convergence ✓ ✓ ✓ 
Signal levd ✓ ✓ ✓ ✓ ✓ 
Side convergence (pxrcushionng) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
On-screen monitor settings ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
Color matching ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

PHYSICAL CHARACTERISTICS 
Integrated speakers 

Power input (volts AC) 110 110-240 110-220 120-240 120-240 100-240 100-240 110-240 
VESA DPMS-compliant ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
Height x width x depth (inches) 20.4 x 20.8 x 20.4 x 20.2 x 17.2x 16.9x 16 9x16.1 x 18.7x 19.2x 19.8x 19.1 x 16.4x16.1 x 16.7 x 16.2 x 
x weight (lbs.) 22.1x77.2 19.6x71 18.8x48.5 18.3x48.5 21x73 20.4x62.7 17.5x38.5 17.9x41 
FCC rating B B B B B B B B 
TCO-compliant ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

CUSTOMER SUPPORT 
Warranty length (years)/coverage 3/P,L,R 3/P,L,R 3/P,L,R 3/P, UR 3/P, L, R 3/P,L,R 3/P,L,R 3/P, L,R 
Phono (508) (415) (415) (617)461- (617)461- (201) (201) (714) 

2648000 331 4244 331-4244 8300x1305 8300x1305 392 4812 392 4812 751-8405 
Toll-free phone (800) (800) (800) (800) (800) (800) (800) (800) 

6324636 2966542 2966542 672 4685 6724685 7428086 7428086 7476249 
Web address http //www http://www http 7/www http7/NSA http://NSA http://www http://www http://www 

.nec.com/ .nokia-amencas .nokia-amencas .Hitachi.com/ .Hitachi.com/ •Panasonic •Panasonic prgr.com/ 
.com/ .com/ .com/ .com/ 

Inquiry Number 1086 1090 1091 1088 1089 1092 1093 1094 

BYTE Bust. ✓-yws;N/A - not applicable; Warranty: P - purls;L - labor; ***** Outstanding *★** VmyGood ***Good 

INP - ^formation not provided. F — freight to repair center; R - return to customer. * * Fas * Poor 
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J he BYTE Euro-Deck offers a unique direct mail approach to 
increasing sales in the $114 billion European computer market. Reach 
50,000 BYTE subscribers for under 44 per reader! | ■ r j i 

Circulation of the BVfli Euo-Dhx is targeted direct channel to Europe. For information on 

to computer experts in over 20 countries in foe next BYTE Euho-Dbcx, call Mark Stone at 

Western Europe. Take full advantage of the 603/924-2533, fax hint at 603/924-2683 or 

benefits BYTE provides with this affordable, use E-mail: 104124.1255@compiLserve.com. 
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Creating a Web page or site 

is an involved process. It’s 

easier with the help of 

software like the packages 

we test here. 

8 Tools for Weaving 
Your Web Site 

I ree at last! The World Wide 
Web’s hyperlinked pages 
have freed us from moving 

I through documents page-by- 
page. We jump at will from one section 
or document to another without losing 
the navigational links. To be accessible, 
however, a Web page must first exist as a 
Hypertext Markup Language (HTML) 
file on a Web server. The need to create 
and manage these files has spawned an 
entire new service industry, and an explo¬ 
sion of software tools makes it possible 
for nearly anyone with an Internet con¬ 

nection to create their own Web pages. 
For this report, NSTL looked at eight 

Web-authoring programs for Windows 
95/NT that facilitate creating Web pages 
for users with minimal HTML program¬ 
ming expertise. We also looked at three 
conversion/production tools and one 
new entry (see the text box “Four More 
for the Web” on page 118). At the low end 

are simple HTML editors with some pro¬ 
vision for testing pages, such as a built-in 
previewer. At the high end are multi¬ 
function programs with WYSIWYG and 
graphics editors, site management capa¬ 
bilities, and a full-featured browser. 

Of these dozen packages, we think 
you should first consider Microsoft’s 
FrontPage 97 with its Bonus Pack. This 
powerful Web authoring, publishing, and 
site management product was the most 
versatile overall and among the easiest to 

use. In particular, Web-site designers will 
find the Microsoft Image Composer add¬ 
on extremely useful. Frontpage 97’s site 
management and administration features 
make it highly attractive to companies 

planning a strong Internet presence or 
extensive intranet service. 

However, if you want to build a site 
for personal use, or a small- to medium- 
size site, consider AOLpress, which is 
freely downloadable from America 
Online. Its interface is well done and easy 
to use, and it offers competent Web 
authoring and site management capabil¬ 
ities for a good price. 

Web Pages Are Different 
Web-page authoring and editing call for 
both content and creativity. Design is 
important, and visual design for the Inter¬ 
net requires a different approach than for 

BYTE BEST 
WEB-AUTHORING TOOLS 

Microsoft FrontPage 97 
is a powerful Web authoring, publishing, 

and site management product. Its site man¬ 

agement and administration features are 

attractive to companies planning a strong 

Internet presence or an extensive intranet. 

It’s the best product for high-end Web pro¬ 

duction and site management applications. 

print. The best packages provide profes¬ 
sionally designed samples, templates, and 
style sheets, along with HTML guides, 
conversion tools, and reference resources 
to help you produce good-looking pages. 

Depending on its content and com¬ 
plexity, a page may require programming 
to develop Java applets, ActiveX controls, 
Common Gateway Interface (CGI) scripts, 
server-side scripting, and database access. 

Another important point involves the 
validity of HTML tags, references, and 

uniform resource locators (URLs). Bad or 
broken links mean a page won’t do what 
its author intends (see the Tech Focus “Are 
Those Tags and URLs OK?" on page 120). 

Siting the Pages 
You must transfer new pages to a Web 
server using an FTP utility. This protocol 
ensures that directory and file structures 
and names are correctly mapped over the 
TCP/IP network. At this point, you must 
also consider security and access-control 
issues. Some authoring tools, such as 
FrontPage 97, have built-in security fea¬ 
tures that a Web author must understand 
to use effectively. 

Putting together and administering a 
site might seem alien to a Web-page 
author, but once you get beyond a few 
pages, it’s important to consider them in 

context, not as stand-alone pages. The 
best Web-authoring tools come with 
built-in site-administration and database- 
connectivity tools. 

What Kind of Tool Am I? 
What makes one Web-authoring package 
superior to others? In our tests, users 

favored flexible and versatile products 
that let them create lively, engaging, inter¬ 
active, and dynamic pages. Some of the 
editors we tested—AOLpress, F'missary 
Desktop, FrontPage 97, HoTMetaL Pro, 
and Web Factory Pro Image—provide a 
WYSIWYG interface or something simi¬ 
lar. Others, such as Aardvark Pro and 
HTML Builder, simply assist the author 
by plugging in the desired HTML tags 
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W E B - P A G E A U T H 0 R 1 N G TOO L S R A T 1 N G S 

□ bo 1 UVbKALL QE* £<* FfiMMt loth Wndtm H5J* 
Microsoft FrontPage 97 Dote a&v r * «- •» Q © IT* - i y 

Serious tools for site management and |Mo«* jJ D A A* B / « & * ■ m : = == * * ra Bfi p * ao 

administration make this a versatile nrotzram. l X_m _ -r-c 

PRICE TECHNOLOGY IMPLEMENTATION EASE OF EASE OF VALIDATION/ OVERALL 
LEARNING USE ERROR CHECKING RATING 

Microsoft FrontPage 97 $149 ***** ★ ★★★ **** ★ ★★ ★ ★★★★ 

FBS Aardvark Pro 2.2 $59 * ★ ** ** * ★ 

AOL AOLpress 1.2 Free *** ★ ★★ **** *** ** ★ ★★ 

Attachmate Emissary Desktop 2.0 $99 ** **** **** **** ** ★ ★★★ 

Sausage Software HotDog $100 ** ★ ★★ *** *** ** *★ 
Professional 

SoftQuad HoTMetaL Pro 3.0 $159 *** *** *** *** ★ ★★ ★ ★★★ 

FLFSoft HTML Builder 1.1 $29 * *** *** ★ ★ 

TLC Web Factory Pro Image 1.1 $229 ** *** *** *** *** ★ 

hit Hit it Outstanding ★ * ★ * Very Good *h* Good Fair ★ Poor 

loadable, it’s the most cost-effective pack¬ 
age here. However, it’s slower than other 
packages. Also, it has no graphics-editing 

capability and was prone to lock up on 
unsupported tags. 

Still, for small businesses and individ¬ 
uals who want to establish a presence on 
the Internet, AOLpress is an attractive 
prospect. We recommend it for small- to 
medium-size site applications. 

sonal Web server, browser/previewer, 
spelling checker, thesaurus, and security 
and scripting support. Frontpage 97 cor¬ 
rects most syntax errors, such as unpaired 
tags, during file import, but not when 
you enter tags manually. The package needs 
an explicit HTML syntax-checking tool. 

For the beginning Web author, Front- 
Page 97 isn’t as straightforward as other 
WYSIWYC; editors until you get used to its 

Hxplorer-dominated interface, which is 
less intuitive than it might be. Also, the 
menu structures were sometimes illogi- 
cally different between modules. 

HotDog Professional 
Can you take seriously a program named 

HotDog Professional from a company 
called Sausage Software? Yes. This HTML 
editor has extensive tools and helper util- 

Emissary Desktop 
Attach mate’s Emissary Desktop includes 
just about everything you’ll need to create 
a Web page. It’s also among the easiest to 
learn and use. Available in LAN and dial¬ 
up versions. Emissary Desktop combines 
Internet mail and news, Web browsing, 

host access, file management, and task 
scheduling. It features WYSIWYG editing 
and an easy-to-use, customizable interface. 

On the downside, its HTML editing and 
syntax checking are limited, and there’s 
no graphics editing. Still, more than any 

other product tested, Emissary Desktop 
offers a complete Web-building package. 

Frontpage 97 
When Microsoft bought FrontPage 97 
from Vermeer, it picked a winner. In our 
tests, FrontPage 97 was the clear front-run¬ 
ner, excelling in versatility, graphics edit¬ 

ing, and site management. It outscored the 
others in ease of use and learning and ver¬ 
satility. It came in second in validation/ 
error checking. 

FrontPage 97 is the most versatile of this 
group. It includes database access, Image 
Composer, Internet F^xplorer 3.0, the per- 

Four More for the Web 
SkiSoft’s Web Publisher 1.1 accepts word 

processing, HTML, or FrameMaker doc¬ 

uments that can contain images, tables, and 

OLE objects. It will automatically convert any 

image into GIF, build Netscape tables, create 

tables of contents with links to headings, inter¬ 

pret word-processing-style information, 

convert numbered and bulleted lists, and 

place signatures, mail-to uniform resource 

locators (URLs), and corporate in-line images 

in documents. Web Publisher will also con¬ 

vert multiple documents in a single pass. 

Quadralay’s WebWorks Publisher and 

Harlequin’s WebMaker 2.2 take FrameMaker 

documents and convert them into HTML. 

These tools let you design and maintain, in a 

single master, a complete documentation 

base that can produce both high-quality print 

media and electronic hypermedia tailored to 

Web distribution, including on-line help sys¬ 

tems. HTML output from FrameMaker docu¬ 

ments retains all the generated cross-docu¬ 

ment and hypertext links, table of contents, 

and index navigation markers of the original. 

Both WebWorks Publisher and Web- 

Maker give you broad creative freedom to 

design layout styles. You can apply styles 

automatically with the click of a button. Both 

products take full advantage of FrameMak- 

er’s layout styles and let you define special¬ 

ized layouts for Web publishing. 

Fusion 1.0, from NetObjects, is an object- 

oriented authoring tool that integrates six 

components: SiteStructure, which creates a 

hierarchical map for designing and editing a 

site; PageDraw, a WYSIWYG page editor; 

SiteStyles Manager, a style-sheet editor; 

AutoSites, a library of dozens of professional 

designs; an asset manager, for referencing 

content objects and connecting to external 

databases; and a publishing engine, which 

gathers content and pages and converts 

them into complete Web sites. 

Though our testers found Fusion a gem 

among authoring tools, it was very slow in 

staging and publishing Web pages before 

previewing. Designing the preview process 

a little more creatively would eliminate the 

problem. Fusion runs under Windows 95 and 

NT, and a Mac version should now be out. 
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TECH FOCUS TESTING 

Are Those Tags and URLs OK? 
The strength of Web pages as a communieations medium is their use of hyperlinks. What 

makes Web doeuments less than useless are broken or incorrect links. To avoid this, a vari¬ 

ety of tools can help validate Hypertext Markup Language (HTML) documents by cheek¬ 

ing them for syntax errors and integrity of links. Most HTML editors include such functions, 

and tools are available on the Web to check doeuments against the latest HTML specifica¬ 

tions (try http://www.webteehs.com/html-val-svc and http://www2.imagiware.com 

/RxHTML). For a tool that checks for links to nonexistent resources, such as pages that have 

moved, try http://wsk.eit.eom/wsk/dist/ doc/admin/wcbtcst/vcrify links.html. 

It's important to test Web pages with several Web browsers to sec that they look the 

way the Web author/designer intended and that all hyperlinks arc valid. It can also be 

important to test with browsers on various platforms to eliminate any incompatibilities. 

For example, one early version of the BYTE Site (http://www.byte.com) looked fine on 

most browsers except for some Netscape versions on the Mac, where the colors became 

distorted and muddy. 

ities, including ActiveX support, though 
it has no graphics editor. The user inter¬ 
face is improved over earlier versions, with 

customizable floating toolbars, shortcut 
keys, a mini Web browser/previewer, auto¬ 
saving, drag and drop, and easy insertion 
of image and sound files. 

HotDog Professional uses multiple 
user-specified browsers to preview a doc¬ 
ument, enabling effective cross-browser 
compatibility checking. The product is fast 
and responsive, with features that appeal 
to both novice users and veteran Web mas¬ 
ters. Of the three HTML, editors, HotDog 
Professional is the clear choice. 

HoTMetaL Pro 
HoTMetaL Pro is now a full-featured, 
powerful, and versatile program. It offers 

both i n mi and WYSIWYG editing, an 
excellent graphics editor, and the best 
HTML checking, making it handy for Web 
masters who must test pages created by 
others. It excels at document conversion. 

In HoTMetaL Pro, you don’t see 
straight ASCII. Instead, Web-page elements 
are surrounded by setnigraphical HTML 
tags, which you can hide. 

We found HoTMetaL Pro occasionally 
unstable. What’s more, its publishing capa¬ 

bility is limited, and as an advanced Web¬ 
authoring program, it should have some 
site management capabilities. 

HTML Builder 
This simple, inexpensive, and efficient 
HT ML editor is greatly improved over its 
earlier version. It’s easy to set up and use, 
but functionality is limited. 

The program opens with a lean inter¬ 

face that expands after you create a new 
file or load an existing one. You can enable 
or disable toolbar elements for styles, 
headings, links, special characters,and 
HTML 3.2 extensions. The starting tem¬ 
plate provides the basic HTML tags. 

Web Factory Pro Image 
A mixed bag, Web Factory Pro Image is 
easy to set up and use, with a flexible inter¬ 
face, and efficient and capable HTML syn¬ 
tax checking and validation. It opens 
paired HTML and preview windows for 

each Web page. You can edit in either win¬ 
dow, and the corresponding action is 

reflected in the nonediting window when¬ 
ever you make a change. But the product 
is unreasonably expensive, especially in 
view of its limited scope, and it doesn’t 
even include a full browser. □ 

Tadesse W. Giorgis has tested network OSes, 

management products, andf>eripheralsat NSTL 

for over five years. You can contact him at 

tadesse@nstl.com. 

Evaluations in this refxtrt represent the judg¬ 

ment ofBYIE editors, based in part on exten¬ 

sive tests conducted by NS1T, Inc., as docu¬ 

mented in a recent issue of its monthly Software 

Digest. To purchase a copy of that report, with 

NSTL's own evaluations and data, contact 

NS^J'L at 625 Ridge Pike, Conshohocken, PA 

19428; (610) 941-9600; fax(610) 941-9950; 

on the Internet, editorsQtinstl.com. Fora sub¬ 

scription, call (800) 257-9402. BYPE maga¬ 

zine and NSTL are !>otb operating units oflhe 

McGraw-Hill Companies. 

PRODUCT INFORMATION 

Aardvark Pro 2.2 
$59 
Functional Business Systems 
Fairvicw Park, South Australia. 
Australia 
fax: +61 8 8251 5648 
http://www.tmgnct.com 
/aardvark/ 
Circle 1050 on Inquiry Card. 

AOLpress 1.2 
Free via download 
America Online. Inc. 
Vienna. VA 
(800)879-6882 
fax:(703)918-1106 
http://www.aolprcss.com 
Circle 1051 on Inquiry Card. 

Emissary Desktop 2.0 
$49 (dial-up). $99 (LAN) 
Attachmate, Inc. 
Bellevue. WA 
(800)426-6283 
(206)644-4010 
fax: (206) 747-9924 
http://www.attachmate.com 
Circle 1052 on Inquiry Card. 

FrontPage 97 
$149 
Microsoft Corp. 
Redmond. WA 
(206)882-8080 
fax:(206)936-7329 
http://www.microsoft.com 
Circle 1053 on Inquiry Card. 

Fusion 1.0 
$495 
NetObjects. Inc. 
Redwood City, CA 
(415) 482-3200 
fax: (415) 562-0288 
http://www.nctobjccts.com/ 
Circle 1054 on Inquiry Card. 

HotDog Professional 
$99.95 
Sausage Software. Inc. 
Doncaster, Victoria, Australia 
fax: +61 39 855 9800 
http://www.sausagc.com 
Circle 1055 on Inquiry Card. 

HoTMetaL Pro 3.0 
$159 
SoftQuad, Inc. 
Toronto, Ontario. Canada 
(800)387-2777 
(416) 544-9000 
fax: (416) 544-0300 
http://www.sq.com 
Circle 1056 on Inquiry Card. 

HTML Builder 1.1 
$29 
FLFSoft, Ine. 
Oak Creek. Wl 
(414)764-8666 
http://www.execpc.com/-flfsoft 
Circle 1057 on Inquiry Card. 

Web Factory Pro Image 1.1 
$229 
Thunder & Lightning Co. 
San Diego, CA 
(619)643-5550 
fax: (619) 643-5553 
http://www.tlco.com 
Cirdc 1058 on Inquiry Card. 

WcbMakcr 2.2 
$99 
Harlequin, Inc. 
Cambridge. MA 
(617)374-2400 
fax:(617)252-6505 
webftf harlcquin.com 
http://webserver.harlequin.com/ 
Circle 1059 on Inquiry Card. 

Web Publisher 1.1...$495 
SkiSoft Publishing 
Lexington, MA 
(617)863-1876 
fax:(617)861-0086 
http://www.skisoft.com/ 
Circle 1060 on Inquiry Card. 

WebWorks Publisher 
$895 
Quadralay Corp. 
Austin, TX 
(512)719-3399 
fax: (512) 719-3606 
http://www.quadralay.com/ 
Circle 1061 on Inquiry Card. 
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PLANNING 

PADD97 PAAAA97 PAP97 
The Practical Application 

of Knowledge Discovery 

and Data Mining 

Vast amounts of ( y 
data are being \ / 
collected by \ / 
organisations V 
worldwide. PADD97 will 
show how KD & DM 

techniques are used to extract 
and transform hidden 
information into valuable 
knowledge through the 

discovery of relationships and 
patterns. PADD97 will 

demonstrate how this 
information can then be used 
for a wealth of business 
opportunities. 
Keynote speakers & 
presenters so far include: 
Usama Fayyad, Microsoft 
Research & Evangelos 
Simoudis, IBM; Ken Totton & 
Huw Roberts, BT; Luc 
DeRaedt, University of Leuven 
and Stephen Muggleton. 
Oxford University. 

international 
conferences 
under one roof. 
PA EXP097 provides 
a major forum for 
information exchange, 
and includes keynotes, 
invited speakers, technical 
sessions, a multi-track 
conference, introductory & 
advanced tutorials, round table 
discussions, and a full industrial 

INFORMATION 
THE PRACTICAL 

APPLICATION COMPANY 
Tel: +44 (0) 1253 358081 

Fax: +44 (0) 1253 353811 
E-mail:info @ pap.com 

WWW: http://www.demon.co.uk/ar/TPAC 

The Practical 

Application 

of Prolog 

PAP is the world’s leading 
showcase for Prolog 
applications and systems. Now 
in its fifth year the conference 
continues to grow, and to 
demonstrate the benefits of 
this important technology. 
These include increased 
productivity, reduced 
maintenance, and 
flexible solutions which 
can easily adapt to 
changing business 
needs. 

Keynote speakers & 
presenters so far include: 
Peter Reintjes, NetSpeak; 
Phil Vasey, LPA, 
Manuel Hermenegildo, 
Polytechnic University of 
Madrid: John Fox, ICRF 
and Oskar Bartenstein, 
IF Computer. 

The Practical 

Application of 

Constraint 

Technology 

PACT is the premier forum for 
constraint applications and 
systems. Now in its third year 
the conference builds on the 
success of PACT96, and will 
focus on the industrial 

exploitation of Constraint 
Programming, and 

explore the real world 
benefits for business, 
and future trends for 
this important 

technology. 

Keynote speakers & 
presenters so far include: 
Helmut Simonis, Cosytec; 
Henri Beringer, I LOG, 
and Claude Lepape, 
Bouygues. 

PR 01,0 G 

The Practical Application 

of Intelligent Agents and 

Multi-Agent Technology 

Keynote speakers & 
presenters so far include: 
Patti Maes, MIT; 
Jeff Bradshaw, Boeing: 
Benjamin Grosof, IBM: 
Donald Steiner, Siemens; 
Torn Ishida, Kyoto University. 

Management Group 

COMPULOG^ET 

FOR MORE 

Multi-Agent technology is 
providing increasing benefit to 
business and 
industry. PAAM97 
will deal with a 
number of key 

issues. How can 
agent technology 
solve problems faced 
today? What are the benefits, 
rewards, and return on 
investment? What 
developments are in the 
pipeline for tomorrow? What 
are the opportunities, and the 
pitfalls for software agents? 
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can be a useful adjunct to conventional 
methods, but it’s not necessarily an appro¬ 
priate replacement for them. 

Advanced Indexing 
If your site is even moderately complex, 
you probably won’t want to just point an 
indexer at the Web server’s root and let it 
rip. You’ll likely have distinct subtrees that 
you want to index. Within those sub¬ 
trees, you’ll want to include some classes 
of files but not others. Some indexers (e.g., 

the Microsoft product) can’t exclude 
files at all. If you want to restrict search 
results, you’ll have to parse and filter them 
on the fly. That’s doable, but it’s complex 
and computationally expensive. If there 
are subdirectories and files you don’t want 
people to find, it’s best to leave them out 
of your index. 

The firs, engine I implemented on the 
BYTH Site, freeWAIS, has only a weak exclu¬ 

sion mechanism. You can exclude wild¬ 
card ed filenames but not wild-carded 
paths. Because I need to do the latter, my 
indexing scripts for freeWAIS are too ver¬ 
bose. They enumerate long lists of subtrees 
for inclusion, rather than short lists of sub¬ 
trees to include along with short lists of 
patterns to exclude. 

SWISH is more agile. I can use the rule 
PATHNAME CONTAINS IMG to exclude 
the dozens of directories in which I store 
the HTML wrappers for BYTE Site images. 
These wrappers, which would otherwise 
be included in the index, contain hardly 
any useful text and are best left out. 

If you’re somebody who needs addi¬ 
tional flexibility, EWS’s exclusion mecha¬ 
nism is even more agile. Unlike SWISH, 
EWS lets you describe excluded items not 
only with wild cards, but with full-blown 
regular expressions. Why would you need 
to do that? 

Consider the BYTE Site’s conferencing 
application I discussed in last month’s col¬ 
umn, “Dual-Mode Conferencing.’’ It gen¬ 
erates multiple versions of each message 

TOOLWATCH 

Internet Music Kit 
($49) 

Wildcat Canyon Software 

http://www.wildcat.com/ 

Embed MIDI files on your Web pages for 

streaming playback using a Netscape 

plug-in or an ActiveX control. 

to support both frame-based and frame¬ 
less viewing. However, you probably don’t 
want to see two copies of each message in 
the search results list, so I decided to 

exclude the frame-based set. When I in¬ 
dexed the conferences with SWISH, I 
found that I couldn’t differentiate between 
the two classes of files using simple wild 
cards. Fortunately, EWS’s regular-expres¬ 
sion capability solves this sort of problem 
neatly and quickly. 

Best-Kept Secret 
The odds are that if you’ve tried EWS on 
the BYTE Site or another of the sites where 
it runs, you’ve missed its best feature: 
query by example, or QBE (see the figure 
“Sophisticated Searches” on page 123). To 
try it for yourself, go to the BYTE Site and 
use EWS to search for Cyberdog. As you 
would expect, a list of clearly Web-related 
titles comes back. 

What you might not expect, though, is 
that if you have used the default concept 
search setting, most of these articles won’t 
include the word Cyberdog. They will, how¬ 
ever, contain sets of terms (e.g., browser, 

HTTP, and OpenDoc) that correlate sta¬ 
tistically with the few articles that mention 

Cyberdog. If you’re interested in how 
OpenDoc relates to Cyberdog, or if you 
hadn’t even known that it did, you will 
appreciate EWS automatically making that 
connection for you. That’s what EWS 
means by the notion of concept search— 
and it’s not even the best feature that users 
often don’t get. 

Here’s the best feature: Click on the red 
or black icon that introduces one of the 
documents in the Cyberdog result set 
whose title includes the term OpenDoc. 
This action says: “Find similar articles.” 
The new result set will contain many more 
OpenDoc-related titles. If the example 
didn’t contain Cyberdog, the new result 
set will have taken you on a quite differ¬ 
ent tack from the original query. 

This refocusing mechanism can be 
incredibly useful when you’re doing 
research. You naturally want to follow a 
branching path through conceptual space. 
After scanning a few of the articles in the 
OpenDoc result set, you might want to 
focus specifically on comparisons between 
OpenDoc and OLE. 

If you click on the icon that goes with 
the likeliest candidate, EWS will return a 
third result set in which the OLE theme is 
more prominent. Every article on every 
search-results page is itself an implicit 

BOOKNOTE 

CORBA 
A Guide to the 

Common Object 

Request Broker 

Architecture 

($45) 

by Ron Bcn-Natan 

Computing 

McGraw-Hill 

http://www.mcgraw-hill.com/ 

A useful guide to interface definition 

language, object services, and object 

database management. 

query—a single-click accessor of a set of 
related articles. 

Once you discover this principle, it 
transforms how you explore a document 
collection. You don’t have to worry about 
forming exactly the right search expres¬ 
sion. Just seed the process with words that 
get you conceptually near what you’re 
looking for and let QBE automatically feed 
statistical profiles back into the searcher 
as you click your way through a series of 
refinements. 

It’s brilliant, it’s effective, and it’s triv¬ 
ial to operate, yet many users never dis¬ 
cover QBE even though every search page 
says “Click on the red or black icons to 
search for similar articles.” I know this 
because I hacked the Perl wrapper to log 
search terms. (I always do this because ana¬ 

lyzing what people search for tells me a lot 
about what kinds of information we ought 
to be providing.) Fewer than 5 percent of 
the first several thousand EWS queries I 
logged were of the QBE flavor, and many 
of these were my own tests. Moreover, an 
informal poll of BYTE staffers showed that 
while many had encountered EWS in their 
travels on the Web, none of them had dis¬ 
covered QBE. 

“It’s a problem,” agrees Graham Spen¬ 
cer, chief technology officer for Excite. “In 
academic information retrieval, the aver¬ 
age search expression is 12 to 15 terms 
long; on the Web, it’s 1.5 terms.” EWS con¬ 
structs those 15-term expressions for you 
automatically when you use QBE. That 
users often don’t realize this is partly a fail¬ 
ure of user-interface design—the icons 
could be bigger, the instructions more 
prominent. But it’s also a failure of expec¬ 
tations. Web surfers accustomed to more 
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conventional search technology just don’t 
expect EWS to do what it does. 

Microsoft Index Server 
As nifty as EWS is, it lacks four desirable 
features: a high-performance architecture, 
phrase and proximity search, field index¬ 
ing and searching, and automatic index¬ 
ing on demand. MSIS, though weak in 
some areas, offers these four features. To 
try it, you have to join a fairly exclusive 
club. MSIS doesn’t just require NT and 
IIS; it demands NT 4.0 and IIS 2.0. 

You’re not prepared to obsolete a stable 
NT 3.51 production server just for this pur¬ 
pose? Neither was I, so I ran MSIS on a 
development server, pointed it at an HTML 
collection on the production server, and 
tweaked the result URLs to refer to actual 
files on the production server instead of 

nonexistent ones on the test machine. 
Both EWS and MSIS are running this 

way—as true distributed services off-loaded 
from the primary production server, linked 
to the site by means of URLs. It’s easy to 
create this kind of distributed search capa¬ 
bility with MSIS, because it automatically 
finds and offers to index any virtual direc¬ 
tories mounted on IIS. If the MSIS/IIS 
machine and the document server live in 
the same NT domain, MSIS can index the 
remote document server. 

There’s one catch, though. IIS needs a 

user name and password to mount the vir¬ 
tual directory. After I supplied these cre¬ 
dentials, browsers talking to IIS could read 
documents in and below that directory. 
But MSIS couldn’t index them. Even 
though it runs as an ISAPI extension to IIS, 
it has its own notion of access credentials. 
I had to configure the IIS mount not just 
with a user name and password, but more 
specifically with a domain name\user name 
and password. Then it worked. 

Implementing MSIS 
For querying, MSIS uses the Internet Data¬ 
base Connector model again. In this 
scheme, an HTML form refers to a query- 
configuration (IDQ) file that names the 
index to search, enumerates which fields 
to return, and describes how to order those 

fields. The IDQ tile also names an HTML 
template (HTX) file that will format the 
query results. To redirect the result URLs 
to the production server, I replaced occur¬ 
rences of <%server_name%> in the HTX 
file with www. byte. com. 

As with the Internet Database Connec¬ 
tor, you can use other predefined variables 

Indexing and 
Search Tools 

Benefit 
In general, the tools make it easier to cre¬ 

ate first-time indexes of your site. 

Problem 
The tools can become a hindrance when 

you go from prototyping to production. 

Advice 
Don't expect to find an ultimate do-every- 

thing tool. Focus instead on tagging your 

data to organize search results in useful 

ways. 

Products tested at the BYTE Site 
WebGlimpse 

Verity's TopicSearch 

InMagic's DB/Text Webserver 

Digital Equipment’s Alta Vista 

Private Extensions 

Excite for Web Servers 

Microsoft Index Server 

with a simple IF...THEN syntax to refor¬ 
mulate the result set (e.g., to chunk a long 
list of result URLs into a linked series of 
HTML pages). The HTX language is not 
powerful enough, however, to achieve the 
standard BYTE Site presentation of search 
results. I use Perl to capture document 
titles emitted by SWISH, parse out an issue- 
date field (e.g., February 1996), and sort in 
reverse chronological order. 

Several areas of the BYTE Site cry out for 
field indexing. In the Virtual Press Room, 
you should be able to do a field (rather than 
full-text) search for company and product 
names. In the conferences, similarly, you 
should be able to search author and sub¬ 
ject fields. If you use meta tags to create 
fields in your HTML document headers, 
MSIS automatically uses them to create 
field indexes. For example, a VPR docu¬ 
ment header looks like this: 

<htm1Xhead> 

<meta name-*'companyM content- 

“SunSoft"> 

<meta name-"product" content- 

“Java Workshops 

When I indexed the VPR collection, 
MSIS constructed company and product 
indexes. To use them, I had to add this in¬ 
cantation to my IDQ file: 

MetaCompany(DBTYPE 

_STR) - dlb5d3f0-c0b3-llcf-9a92* 

00a0c908dbfl company 

MetaProduct(DBTYPE 

_STR) - dlb5d3f0-c0b3-1lef-9a92* 

00a0c908dbfl product 

Then, I could issue the query 

@MetaCompany SunSoft 

to find all SunSoft press releases. What a 
great idea! Field indexing adds a new di¬ 
mension to the full-text indexing so com¬ 
mon on the Web. It’s rarely done for two 
reasons: Indexers often don’t support it, 
and document collections often don’t pro¬ 

vide fielded content. Leveraging meta tags 
as MSIS does is the right way to advance 
the cause of field indexing. Other engines, 
including Netscape’s Catalog Server and 
the high-end version of Verity’s Topic- 
Search, can also exploit meta tags. 

Unfortunately, MSIS in its current form 
(version 1.1) can’t read or manipulate the 
contents of these user-defined fields. So 
while you can search for SunSoft press 
releases, you can’t write an HTX file that 
sorts the results by product name. And you 
can’t even use the HTX file to print the val¬ 
ues of the company and product fields. 

The Ultimate Engine? 
Basic though SWISH is, I continue to get a 
lot of mileage out of it. In my view, there’s 
no perfect search engine. If you haven’t 
indexed your site yet, don’t get too hung 
up on choosing the ultimate do-everything 
tool. Focus instead on tagging your data in 

ways that let you organize search results 
in useful ways. Meta tags are a great way 
to instrument your content so that results 
returned from any search engine can be 
sorted by date or category. Once that’s 
done, you can easily replace a basic search 
tool with a fancier one. □ 

Jon Udell (judell@blx.com; is BYTE's execu¬ 

tive editor for new media. 

WHERE TO FIND 

WebGlimpse 
(http://donkey.cs.arizona.edu 
/wcbglimpse/) 

Verity's TopicSearch 
(http://www.verity.com/) 

InMagic's DB/Text Webserver 
(http://www.inmagie.com/) 

Digital's AltaVista Private Extensions 
(http://altavista.software.digital.com/) 

Excite for Web Servers 
(http://www.cxeite.com/) 

Microsoft Index Server 
(http://www.microsoft.com/intcrnct/) 
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Editors* Choice Awards 

Apple PowerMac 9500MP 

The first PowerMac to finally bring mul¬ 
tiprocessing to high-end applications. 
Apple Computer, Cupertino, CA; (408) 
996-1010; http://www.apple.com. 

Apple PowerBook 1400 

Multimedia on the road doesn’t get much 
better than this, thanks to the 1400’s large 
display, CD-ROM drive, and easy expan¬ 
sion capabilities. Apple Computer, Cupcr- 
tino, CA; (408) 996-1010; lntp://www 
.apple.com. 

BeBox 

Inexpensive hardware plus a multi¬ 
threaded operating system provide a great 
platform for multimedia development. 
Be, Inc., Menlo Park, CA; (415) 462-4141; 
http://www.be.com. 

Compaq Armada 4130T 

Highly configurable Pentium notebook 
means we can finally build the portable 
we want to satisfy our individual needs. 

Compaq Computer, Houston, TX; (713) 
514-0484; http://www.compaq.com. 

Compaq ProLiant 5000 

Best performance, best diagnostics among 
the first quad 200-MHz Pentium Pro 
systems we tested. Compaq Computer, 

Houston, TX; (713)514-0484; http:// 
www.compaq.com. 

Digital Equipment FX!32 

Brings fast Win32 emulation to NT-based 
Alpha machines. Digital Equipment 
Corp., Maynard, MA; (508)493-5111; 
http://www.pc.digital.com. 

Digital Equipment Corp. AltaVista 
Search Intranet Private Extension 

Personal version of AltaVista engine for 
searching your PC or network files. Digi¬ 
tal Equipment Corp., Maynard, M A; (508) 

493-5111; http://www.pc.digital.com. 

Digital Equipment Corp. and 

Advanced RISC Machines 
StrongArm processor 

An innovative processor that gives PDAs 

the horsepower they need for handwrit¬ 
ing recognition and other essential tasks. 

Digital Equipment, Maynard, MA; (508) 

493-5111; http://www.pc.digital.com. 

Digital Harbor WAV 

A $49 word processor for PowerMacs uses 

Open Doc components to let you create 
sophisticated publications with embed¬ 
ded images, diagrams, and charts. Digital 
Harbor, Lindon, UT; (801) 796-8213; 
http://www.dharbor.com. 

IBM OpenDoc toolkit for Windows 
A key piece in the puzzle to let indepen¬ 
dent applets interact across LANs and 
WANs. IBM, Armonk, NY; (914) 765-1900; 
http://www.ibm.com. 

IBM ThinkPad 760 CD 

A pioneer with a 12.1 -inch color displays 
includes a fast Pentium processor, quad- 

speed CD-ROM drive, and MPEG-2 video 
playback. IBM, Armonk, NY; (914) 765- 

IBM ThinkPad 560 

This easy-to-carry 4.1-pound package 
packs a riveting 12.1-inch color display. 

IBM, Armonk, NY; (914) 765-1900; 
http://www.ibm.com. 

IBM OS/2 Warp 4.0 

Combines an impressive mix of voice 
recognition, Java, and network manage¬ 
ment capabilities. IBM, Armonk, NY; (914) 
765-1900; http://www.ibm.com. 

Quarterdeck WebCompass 

A metasearch tool for scouring multiple 
indices. Quarterdeck, Marina del Rey, CA; 

(310) 309-3700; http://www.quarterdeck 
.com. 

Lotus Notes 4.0 

New visual programming tools and Inter¬ 
net connections make this groupware 
leader a Web powerhouse. Lotus Devel¬ 
opment, Cambridge, M A; (617) 577-8500; 
http://www.lotus.com. 

Lotus Domino 

Helps Notes developers create dynamic 
Web sites. Lotus Development, Cam¬ 
bridge, MA; (617) 577-8500; http:// 
www.lotus.com. 

BYTE Hall of Fame 

When BYTE announced 
its first editors’ awards 

in 1989, the Internet com¬ 
munity consisted mainly of 
scientists and educators, the 
World Wide Web was still 
three years from launching, 

and high-end desktop CPUs 
ran at a blazing 25-MHz. 
Today, our 1997 BYTE 

Awards winners reflect a 
new world of hardware, soft¬ 
ware, and communications. 

The links between 1989 and 
today exist in the products 
below, all past BYTE Awards 
winners that introduced 

innovations to change the 
face of computing. 

Adobe Acrobat 

A lingua franca for electronic 
documents with easy text 

searching and hypertext links. 

Adobe Photoshop 

The leader in image editing for 
Macs and Windows PCs. 

Apple System 7 
The Mac OS was synonymous 
with GUIs, and System 7 con¬ 
tinued the tradition with case 
of use, true plug-and-play, and 
color matching. 

Apple PowerBook Series 

These notebooks define the 
standard for ergonomic 
mobile computing. 

Apple PowerMac 

Apple’s well-planned and suc¬ 
cessful leap from CISC to 

RISC. The new Macs ran 
existing 680x0-based applica¬ 
tions with PowerPC perfor¬ 
mance, and Apple sold more 
than a million systems in the 
first year. 

Apple QuickTime 
The technology that helped 
turn audio and video into 
common data types. 

Digital Equipment Alpha 
A 64-bit RISC processor that 
made its debut at 200 MHz 
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MarketScape WebCD 1.0 

The easy way to create a Web sire image 
on a CD-ROM for data dissemination and 
presentations. MarketScape, Colorado 
Springs, CO; (719) 593-9890; http://www 
.marketscape.com. 

Microsoft’s File and Print Services 
for NetWare 

Makes NT servers work like NetWare 3.12 

file and print servers. Microsoft, Red¬ 
mond, WA; (206) 882-8080; http://www 
.microsoft.com. 

Microsoft Internet Explorer 3.0 

The first Microsoft browser with enve¬ 
lope-pushing technology. Microsoft, Red¬ 
mond, WA; (206) 882-8080; http://www 
.microsoft.com. 

Microsoft Office 97 

Shared code, suite-wide Visual Basic for 
Applications, and a new collaborative 

pie £drt yiew flo I<xX* journal Help 

£) (B X By Type 

Outlook 
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vA i zl trkry Type : E-mal message 
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r U Save and Close dfr 
3jC:\My Oocumer n tac WOoo-, I*'"'3'3’- 

toc:\MrDoa» E'*rv,»* It-WowM* 

¥ . 

information manager keep this suite 
ahead of the pack. Microsoft, Redmond, 
WA; (206) 882-8080; http://www.micro- 
soft.com. 

Microsoft SQL Server 6.5 

Faster than version 6.0 with better admin¬ 
istration tools than its closest competitors 
in our last roundup. Microsoft, Redmond, 
WA; (206) 882-8080; http://www.micro- 
soft.com. 

NEC Versa 6030H 

One fast notebook, and one of the easi¬ 

est to use. NEC Technologies, Itasca, IL; 
(630) 775-7900. 

Netscape Navigator 3.0 

One browser feature short of the kitchen 
sink. Netscape Communications, Moun¬ 
tain View, CA; (415) 254-1900; http:// 
home.netscape.com. 

Next WebObjects Pro 

Powerful cross-platform middleware for 
Web applications.Next Software, Red¬ 
wood City, CA; (415) 366-0900; http:// 
www.next.com. 

Novell NetWare 4.11 

The “Green River” upgrade delivers 
IntraNet Ware. Novell, Orem, UT; (801) 
222-6000; http://www.novell.com. 

Power Computing PowerTower 180 

When this first PowerMac clone shipped, 
it included a faster 604 CPU than any Macs 
Apple was selling at the time. We consid¬ 

er it a multimedia author’s dream 
machine. Power Computing, Round 
Rock, TX; (512) 388-6868; http://www 
.powcrcc.com. 

Powersoft Optima++ 

RAl) for Windows 95 and NT that’s a drag- 
and-drop dream for developers of 
client/server applications. Powersoft, 
Concord, MA; (508)287-1500; http:// 
www.powersoft.com. 

RossSPARCpIug 

Small SPARC workstation that fits in two 
half-height drive bays of a host PC and 

communicates with the host via X Win¬ 
dow over fast Ethernet. Ross Technology, 
Austin, I X; (512)349-3108; lntp://www 
.ross.com. 

Toshiba Satellite Pro410CDT 

A fast, full-featured portable with a pin¬ 
point sharp color active-matrix screen. 
Toshiba International, Houston, TX; (713) 
466-0277; http://www.toshiba.com. 

Vinca StandbyServer 32 
An adapter card for inexpensively ($2599) 

mirroring NetWare servers. Vinca, Orem, 
UT; (801) 223-3100; http://www.vmca 
.com. 

Awards of Merit 

Acer AcerNote Nuevo 

Notebook with innovative power-saving 
technology. Acer, San Jose, CA; (408) 432- 

6200; http://www.acer.com. continued 

when the then-standard 486 
topped out at 60 MHz. The 
Alpha continues to reign as a 

CPU performance leader. 

Hewlett-Packard 
LaserJet Si series 

The speed and sharp print 
quality of this behemoth laser 

printer almost single-handed¬ 
ly created the market for 
workgroup printers. 

IBM RS/6000 

IBM’s RISC workstation 

introduced many to super¬ 
scalar architecture at a com¬ 
petitive price. 

IBM ThinkPad series 

With its distinctive eraser- 
head pointing device, this fam¬ 
ily of notebooks provides the 
bellwether for performance 
and dazzling displays in 
mobile devices. 

Intel 486 

The processor that introduced 
an integrated FPU, on-chip 

cache, and pipelining to the 
x86 family. 

Intel Pentium 

This continuation of the x86 
lineage doubled the perfor¬ 
mance of its predecessor and 
helped Intel fight off attacks 
from RISC] competitors. 

Lotus Notes 3.0 

Thanks to its unique replicat¬ 
ed message system. Notes 
became the standard for 
blending e-mail, conferenc¬ 

ing, and client/server database 
technology for groupware. 

Microsoft Office 

A business suite at its best with 
Word, Excel, Access and now 
tools for fast publishing of files 
on the Web. 

Microsoft OLE Custom 
Controls 

The Windows component 
model opened up compo- 
nentware to a huge market of 
third-party developers. 
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Apple Newton OS 2.0 

Existing problems have been fixed, and 
this PDA OS offers better connectivity 

compared to earlier iterations. Apple 
Computer, Cupertino, CA; (408) 996- 
1010; http://www.apple.com. 

Asymetrix ToolBook II Instructor 5.0 

The leader in multimedia authoring tools. 

Asymetrix, Bellevue, \VA; (206)462-0501; 

http://www.asymetrix.com. 

Borland C++ 5.0 Suite 

Major revision of a classic, with bundled 
products that take developers from pro¬ 
ject inception to deployment. Borland 
International, Scotts Valley, CA; (408) 451 - 

1000; http://www.borland.com. 

Canon inks 

Photorealistic inks for ink-jet printers 
improves reproduction of photographs. 
Canon Computer Systems, Costa Mesa, 

CA; (714)438-3000; http://www.ccsi 
.canon.com. 

Cheyenne's ArcServe 6.0 

Excels at file-level backup and restoration 
tasks. Cheyenne Software, Roslyn 
Heights, NY; (516)484-5110; http://www 
.cheyennc.com. 

Connectix VideoPhone 1.1 

An easy-to-use and inexpensive package 
for basic videoconferencing. Connectix, 
San Mateo, CA; (415)571-5100; http:// 
www.connectix.com. 

Emultec Simulator 

Without programming, this innovative 
product lets you create sophisticated sim¬ 
ulations for computer-based training or 
product demonstrations. Emu lex, Costa 
Mesa, CA; (714) 662-5600; http://www 
.emulex.com. 

Hewlett-Packard Vectra XU 6/150 
Best of the first dual-CPU 150-MHz Pen¬ 
tium Pro PC s we tested. Hewlett-Packard, 
Palo Alto, CA; (415) 857-1501; http://www 
.hp.com. 

Hewlett-Packard Deskjet 1600CM 

Network-ready color ink-jet printer with 

stunning output. Hewlett-Packard, Palo 
Alto, CA; (415) 857-1501; http://www 
.hp.com. 

Innovative Software’s OEW for Java 

Object Engineering Workbench provides 

a visual programming environment for 
Java. Innovative Software Develop¬ 
ment, Englewood, CO; (303) 220-1500. 

Macromedia FreeHand 
Graphics Studio 7 

Four cross-platform graphics programs 
that provide everything from illustration 
and page design to 3-D modeling. Macro¬ 
media, San Francisco, CA; (415) 252-2000; 

http://www.macromedia.com. 

Microsoft Exchange Server 

E-mail on steroids. Microsoft, Redmond, 
WA; (206) 882-8080; http://www.micm- 
soft.com. 

Microsoft FrontPage 

Easy-to-use development tool for less- 
complex Websites. Microsoft, Redmond, 

\ctiveX Contiol Atlnbulot 

ID (Microsoft AcirveXPVjgnl 

Width M Hoght |100 

CataM FTP CJent Corttid 
Common Dialogs Contiol 
CtiWo Control 
Dockable Toofca Control 
Grid Control 
Hours Control 
ImageLut Control 

WA; (206) 882-8080; http://www.micm- 

soft.com. 

Netscape LiveWire 

For content-rich development of complex 

Web-sites, Li ve Wire is especially effective 
when you team it with server-side 

JavaScript. Netscape Communications, 
Mountain View, CA; (415) 254-1900; 

http://home.netscape.com. 

Novell GroupWise 5 

Significantly improved document man¬ 
agement capabilities added to messaging, 
calendaring, and scheduling tools. Nov¬ 
ell, Orem, UT; (801) 222-6000; http:// 
www.novell.com. 

Star Division’s StarOffice 3.1 

An office suite that is one of the first to 
integrate Web features. Star Division, 
Edina, MN; (612) 943-1565; http:// 
www.stardiv.de. 

Verilog’s ObjectGeode 

Object-oriented CASE for the real world. 
Verilog, Bagnuex, France; +33 1 665 7070. 

Microsoft Visual Basic 

Visual programming for GUI 

and Windows development 
reached a broad audience 
when VB arrived. 

Microsoft Windows 3.x 
Overcoming earlier missteps, 
Windows 3.0 started a flood 
of applications and the desk¬ 

top environment most users 
live in today. 

Microsoft Windows NT 

Windows with preemptive 

multitasking, multiprocessing, 
and reliability for servers and 
power-hungry workstations. 

Netscape Navigator 

Navigator has defined sophis¬ 
ticated Internet browsers with 
multithreading capabilities 

and multiple active panes that 
enable efficient display of 
complex information. 

PCI Special Interest 
Group PCI 2.0 

PCI fulfills the local-bus 

design needs of Pentium- and 
RISC-based systems. 

PCMCIA (PC Card) 2.0 
This specification first defined 
how pocket-size cards would 
support modems, printers, 
and other general I/O devices. 

Sun Microsystems Java 

An interpreted programming 
language that is the newest 
best hope to fulfill the promise 

of delivered-on-demand soft¬ 
ware that runs on streamlined. 

distributed systems. 

Sun SparcStation 1 

SparcStation and workstation 
became synonymous for many 
people when Sun introduced 
this new standard for price 
and performance. 

Unix System V 

There’s still no single stan¬ 
dard for Unix, but System V 
version 4 came close by uni¬ 
fying Xenix, SunOS, 4.3 
BSD, and System V. 



Comparison 

but the note processor on the Apple New¬ 
ton, for example, has almost as much in 

common with Microsoft Word as does 
Pocket Word. 

The Web browser is surprisingly use¬ 
ful, although it has few buttons and lias to 
run on such a small screen. Its usefulness 
is a testament to the brilliance behind 
Hypertext Markup Language (HTML) and 
its all-encompassing approach to fitting 
any local screen. Of course, you can tune 
your pages to the small display by mini¬ 
mizing the graphics and avoiding any 

shades or colors that will be lost as they’re 
converted to four levels of gray. 

1 he HK! design sets a new display stan¬ 
dard for palmtops. The 480- by 240-pixel 

More Better HPCs 
If you don't like the three HPCs we review 

here, you can soon go to Philips or 

Hewlett-Packard. Both companies 

promise units with more functionality in crit¬ 

ical areas than current HPCs. 

HP's unit will offer a 640- by 240-pix¬ 

el display. The wider screen will be partic¬ 

ularly welcome for reading e-mail without 

honzontal scrolling. Whether or not there 

are size and power trade-offs remains to 

be seen. HP also promises more bundled 

software than current hand-helds provide. 

Philips' Velo machine will have a “stan¬ 

dard" 480 by 240 screen, though with 

backlighting. The neat part about Velo is 

the two-chip RISC CPU, developed by 

Philips, that offers all the hardware func¬ 

tions required by an HPC, including a 

multiply/accumulate unit to assist the M IPS 

R3900 core in providing a very power-effi¬ 

cient 19.2-Kbps fax modem, which is built 

into the little machine. 

The Velo supports two Intel Miniature 

Card modules that can be used to add 

either RAM or Flash RAM. Unlike PC Card 

memory, this RAM acts as system memo¬ 

ry, so you can upgrade to as much as 36 

MB. If you want to use PC Cards, a slap-on 

base provides a single slot. The Velo 

docking module will provide one-step bat¬ 

tery recharging and data synching. Like HP, 

Philips will offer more software than cur¬ 

rently comes with other HPCs, including 

Pocket Quicken, a database application, 

and extensions to the Windows CE e-mail 

functionality. The Velo with 2 MB of RAM is 

$599; the 4-MB model is $699, higher 

than other HPCs now on the market. 

Pocket PCs Run Windows 

screens are larger than most pocket orga¬ 
nizers and look significantly better than 
most, though with four gray levels and 
little or no backlighting, they don’t com¬ 
pare to the bright color displays of note¬ 
book computers. But then, an HPC must 
be able to run for several days on two A A 

batteries. The CE specification mandates 
some means of adjusting screen contrast, 
either with the keyboard or with a wheel, 
which is preferable. 

Typing on tiny keys with two fingers is 
tough, but I also found that the typical IIPC 
clamshell case just isn’t as comfortable to 
use as either Apple’s Newton or US Robot¬ 
ics’ Palm Pilot. My left thumb often grew 
tired from holding the HPC after only a 
few minutes of my right-finger typing. As 

ridiculed as the Newton was, I found 

myself wishing for its handwriting-recog¬ 
nition abilities. 

I also found it awkward to switch 
back and forth between the keyboard 
and the stylus. My best solution was to 
hold the clamshell in my left hand and 
the stylus between my right index finger 
and thumb while typing with my right 
middle finger. I would welcome something 
like the new Graffiti software distributed 
with the Newton and the Palm Pilot. 

Size might also be a concern. Although 
they fit snugly in a suit jacket pocket, I IPCs 

are large and heavy enough to create a sig¬ 

nificant bulge. It’s not like carrying around 
a sleek cell phone. 

With plenty of pocket organizers 
priced between S100 and S250, you might 

think twice about the cost of HPCs. The 

screens of pocket machines are signifi¬ 
cantly smaller, and these devices don’t pre¬ 

tend to run Windows 95, but they take 
names, numbers, and notes and also syn¬ 
chronize data with a PC. 

Compaq’s PC Companion 
ADVANTAGES: 

+ Backlit screen 

+ Screen-contrast adjustment wheel 

+ Hidden power switch 

DISADVANTAGES: 

- Stylus easily lost 

Though the three reviewed HPCs are 
nearly interchangeable, Compaq’s PC 

Companion comes out on top in aesthet¬ 
ics. The PC Companion’s best feature is its 
backlit screen, which extends the range of 

conditions under which the display 
remains usable. The PC Companion’s con¬ 
trast-adjustment wheel also helps you get 
the most out of four dim shades of gray. 
I he price for backlighting is increased 
power consumption, so use it only when 
you have to. 

1 he PC Companion is Compaq’s ver¬ 
sion of Casio’s HPC. It’s based on Hitachi’s 

SHT processor. The PC Companion takes 
one PC Card device. T he cradle provides 
power charging, but you need to hook up 
the separate serial cable for data synching. 

Unfortunately, the unit’s external stylus 
holster leaves the stylus partially exposed. 
If you lose it, your $500-plus HPC becomes 
significantly less useful. continued 

TECH FOCUS PROGRAMMING 
Developing for Windows CE 
Microsoft has designed the Windows CE API as a subset of the Windows 32-bit API (approx¬ 

imately 25 percent of it). All the basic calls are familiar. If a programmer wants to put up a win¬ 

dow or manipulate the screen, then the data structures and procedure calls will be exactly 

the same. Of course there are challenges. The screen of the target device is much smaller, 

and the behavior of the windows is somewhat limited. Developers must pay attention to the 

little amount of available RAM and current lack of color displays. 

Windows CE is currently on several hardware platforms, including Mips (NEC’s VR 4101 

and the R3900 core in Philips’ chip set) and Hitachi’s SH3. Like NT, Windows CE is isolated 

by a hardware abstraction layer (HAL), which keeps low-level programming to a minimum. 

Manufacturers don’t have to spend time writing device drivers and glue code. Programmers 

are writing CE code on NT desktop systems using simulation of the CE environment. 

At this time, however, developing for CE is an option available only to a select group. You 

can't yet simply purchase a compiler and an SDK and write your own applications. Contrast 

this with the US Robotics Palm Pilot. You can build programs for that hand-held machine 

using Mctrowcrks' CodeWarrior 10, which comes with development tools for the Pilot and for 

devices based on General Magic s Magic Cap (see our CodeWarrior review on page 47). 
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Windows CE HPC Features 
Compaq PC 
Companion C140 

LG Electronics 
LG HPCGP40M 

NEC 
MobilePro 400 

Processor Hitachi SH3 Hitachi SH3 NECVR4101 
Screen resolution (pixels) 

Backlit screen 

480x240 

✓ 
480x240 480x240 

Display gray levels 4 4 4 
Dimensions (inches) 6.8x3.6x1 6.5x3.8x1.1 6.9x3.7x1 
Weight (pounds) 0.89 0.77 0.85 
Typical battery life (AA) 

(manufacturer's estimate) 

up to 20 hours 15 hours 30 hours 

Batteries two disposable AA 
(rechargeable 
optional) 

two disposable AA 
(rechargeable 
optional) 

two disposable AA 
(rechargeable 
NiMH optional) 

PC Card slots one Type 2 one Type 2 one Type 2 
RAM 4 MB 4MB 4 MB 
ROM 

Fax modem built in 

4 MB 4 MB 

✓ 
8MB 

IrDA port (115 Kbps) ✓ ✓ ✓ 
Serial port for 
synchronization 

✓ ✓ ✓ 

Cradle for recharging ✓ cable only ✓ 
Estimated street price 
(as tested) 

✓ = yes 

$600 $650 $650 

Comparison 

ADVANTAGES: 

+ Built-in modem option 

+ Secure slot for stylus 

+ Built-in charger 

DISADVANTAGES: 

- Lacks convenience of docking module 

The best part about the LG unit is its 
optional built-in modem. Somehow, 

the folks at LG Electronics found just 
enough room to add a modem with a stan¬ 
dard jack on the side of the machine. This 
frees up the PC! Card slot for other things. 
Of course, running a modem uses lots of 
power and should be done with care and 
a rechargeable battery pack, although the 
built-in device should Ik* more power-con¬ 
serving than a PC Card modem. 

The LG is also alone in storing its sty¬ 
lus securely inside the clamshell. You can 
activate the touchscreen with your fin¬ 
gertip, but you have to do so very precise¬ 
ly . Windows CE does have many keyboard 
shortcuts, but you don’t want to try to edit 
text without a stylus. 

I found the LG HPC’s screen compara¬ 
ble to the NEC MobilePro’s but of course 
not as readable as the backlit Compaq PC 
Companion’s. Though the LG HPC has no 
docking module option, it does have a 
built-in charger. You plug in the AC adapter 

if you’re using rechargeable batteries and 
attach the serial cable for synching with 
your desktop PC'. 

Hitachi has an HPC based on the LG 
model. It’s comparable to the products we 
reviewed. Prices start at $499 for a unit 
with 2 MU of RAM. 

The NEC MobilePro 
ADVANTAGES: 

+ Semi-protected stylus 

■f One-stop docking cradle 

+ Nice alarm light 

DISADVANTAGES: 

- Exterior power switch 

The most visible difference between 
NEC’s MobilePro and the other two 

11 PCs is its external power switch; it’s out¬ 
side the clamshell. The switch is lighted so 
it can also act as a visual alarm. While there 
may be something stylish about merging 

these two features, it creates a potential 
problem in that you can turn on the unit 

Pocket PCs Run Windows 

accidentally. This risk is minimized by the 
fact that Windows CE is smart enough to 
turn off during periods of idleness. 

The MobilePro has twice as much 
ROM as the other two units, though the 
benefit isn’t yet apparent. Providing nei¬ 
ther modem nor backlighting, NEC: also 
has the most optimistic claims about bat¬ 
tery life. 

The stylus to the NEC is easy to get to 
and somewhat protected when the lid is 
closed. The lip partially covers the stylus 

and keeps it from sliding out. If this design 
were a bit more protective, it would be the 
best compromise between security and 
accessibility. 

The MobilePro comes with a cradle. 

Unlike the Compaq or Casio docking 
cradles, the NEC cradle allows one-step 
docking. Plugging the MobilePro into its 
cradle connects both the AC adapter and 
the serial connection. 

Noted with Pleasure 
The HPC moniker is more appropriate 
than most in the world of computer hype. 

With Windows CE, these machines are just 
like PCs that you can hold in your hand. 

The Apple Newton, the Sony MagicLink, 
and the US Robotics Palm Pilot still come 
bundled with the attitude that they’ve been 
beamed in from Star Trek land. 11 PCs are 

PRODUCT INFORMATION 

Compaq PC (201)816-2000 
Companion http://www.lge.co.kr/ 
$600 Circle 1110 

(2 MB of RAM) 
Compaq Computer 

on Inquiry Card. 

Houston. TX NEC MobilePro 
(800)345-1518 $649 (estimated 

http://www.compaq street price) 
.com/ (4 MB of RAM. cradle) 

Circle 1109 NEC Computer Systems 
on Inquiry Card. Mountain View. CA 

(800)632-4636 

LG HPC (508)264-8000 

$650 http://www.nee.eom/ 

(4 MB of RAM. fax Circle 1111 

modem) 
LG Electronics 
Englewood Cliffs, NJ 

on Inquiry Card. 

more humble. They have a screen, a key¬ 
board, and a stylus that acts like a mouse, 
and their sole job is to act like Windows 
95. The screens may be small and gray, 
the keyboard tiny, and the stylus a pain to 
juggle, but the package is worth consider¬ 
ing if you have to take your computer on 
the road. Even 7-pound notebooks can feel 
heavy when you walk through an airport 
with other luggage. □ 

Peter Wayner is a BYTE consulting editor. Vow 

can reach hint at pcw@access.digex.net or 

view his home page at http://www.access. 

digex.net/-pcw/pcwpage.html. 
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Rnvmw Dial 4 1 1 for Directory Assistance 

TECH FOCUS 
What’s an Intranet OS? 
Whal s the difference between a network OS (NOS) and an intranet 

OS. Novell clearly raises that question hy se lling two products: Its tra¬ 

ditional NetWare and the new IntranetWare. a superset of NetWare 

Novell s answer is that NetWare incorporates five key services 

hie. print, din-, lory. security, and management), to which Intranct- 

W "'d' 'hrr‘' morc (,,H'ssaging. Web publishing, and wide-area 
• oooeetivlty) that give a network access to the Internet, the Web and 

dWcrence.rtCX*Markl,P La"9Ua9C (H™L) pa9cs' Tha‘ dlfin" 

Thus, the IntranetWare package includes NetWare 4.11 butmoves 

IW(/SB( t,W,*lp,nternet Access Server—which is a bundling of NowTTs 
IPXfSPX-.o-IP gateway, the Multiprotocol Router (MPR), an ftp serv¬ 

er. and Netscape's Navigator 2.01 browser. The IPX/IP gateway serv 

cr allows IPX ebents to access the Web without loading a TCP/IP stack 

on each workstation. Administrators can use NetWare Administrator 

” 'm,h * i*<*** - '*') - 

MPR addresses the emerging need for increased bandwidth pro- 

hTa'lSDM****** r°Uting wi,h WAN ^rtenskms. inelud- 

beCmnoured? rC'ay’ a"d A™,inks-A" f‘P ^iees can 
"figure d for anonymous access, and the Netscape Navigator li- 

cense can be applied to a more- up-to-date version of the browser 

®°‘ Paf:'9CSC°nt3in NctWare/IP2.2 (with DHCP support). Nct- 

NetW hP 2'51, a"d NHBaSiC f°r ,hc Configuring 

fDN^"!! th "r^ S°mC kn0W'Cd9C 0f *hc Do,nai" Na>"ing System 
“u T‘ " SAP/R'PSc,Vict‘ (DSS>- but NetWare automat¬ 

ically migrates the settings on subsequent installations. 

INTRANET 

server to automatically shut down and re¬ 
start, or you can manually halt the cor¬ 

rupted process and allow more time for 
cleaning up other tasks. NetWare is still 
vulnerable to poorly written NLMs, but 

abend auto-recovery preserves more dues 
for isolating the problem. 

File and print services are improved in 
the new release. You can direct NetWare’s 
file services to automatically compress files 
(selecting by file, directory, or volume), 

which can cut your disk requirements in 
half. You can also direct NetWare to au¬ 

tomatically move certain data to less ex¬ 
pensive storage devices (which is known 
as built-in hierarchical storage manage¬ 
ment). The new NPRINTER Manager al¬ 
lows the sharing of printers attached to 
win 95 workstations. 

To Upgrade or Not? 
NetWare is still a high-performance ve¬ 
hicle that requires an on-staff mechanic. 

F.vcn with improved auto-detection and 
configuration, this suite of tools does not 

match Windows NT’s user-friendly look 
and feel. NetWtre veterans will appreciate 

Net Wan- Web Server leverages NetWare Directory Service (NDS) 

gmng administrators control over Wob-browser access document 

on «*NDS authentication, or file-based directory-access 

SDonse t« h W $CnP,S ‘° dynamiM"y H™L In re¬ 
sponse to browser requests. Two forms of Common Gateway Interface 

mud r rrcd-a rrmo,e vmi°n (cai,cd rcg,)' **«•» «« ™ «n 
. !: 1 P a,f',rms- a"d a local version (called LCGI), which must be 

i ,JS a^tWarc loadaWe "»°“ulc (NLM) for faster execution Java 
applets and JavaScript round out the programming toolkit 

Standardizing on the Visual Basie-like NctBasic scripting tool 

makes it easier for developers to use NetWare; Novell's Net2000 APIs 

expose NDS to access by ActiveX controls, PowerBuilder. Delphi and 

extenrdPWUh‘.r ** i,,C'UdCd Nt,BaSic $Crip‘in9 '"‘W* can 

ST*from rcad-°n,y *°a,lowin9——* 

NetWare 4.11 and IntranetWare are available for the same price 

«»it makes little sense to buy the lesse r product. Once- you've installed 

IP services ,n whatever combination best serves your enterprise 1 

can make on-line documentation available on the intranet via’llo- 

vcl s proprietary DynaTcxt hypertext reader. The Internet Access Se rver 

; arr,a,i0"iS Pr0Vfdcd in HTML while the MPR 
and Net Ware 4.11 text exists only in DynaText format. 

in Xfino m ProdUC‘ ^ Ch°OSt - N°Vt " haS • 9-* distance 
in adopting the requirements of both the Web and 32-bit Windows 

NetWare/IPand the IPX/IPga,eway ease-the transition to TCP/IP while 
«IK- enhanced C.icn,32 tools seamlessly integrate NetWare- “ 

■nto Windows 95's Network Neighborhood and other system utilities. 

£te £d* yiew £o Favorites Hdp 

o «o O □ 
ed, however, to whet the appetite of those 

Who rcco8nize the need to wed an intra- 
Back Forward Slop Ref,esh hW nct w'th the Internet. With IntranetWare. 

Address &208.203.1427/sc,ipts/cardsan^ wo’rk ^ ^^ 

NetWare shops will have no trouble 

Greeting Card Form ",the,ltherversi°"- The bundled aPPiica- 
* rorm tions alone representa value of thousands 

of dollars; Webserver, for example, was 
- previously priced at S1595. 

But Microsoft, fresh from opening up 
Netscape’s lock on the browser market, 
can be expected to continue adding val¬ 
ue to NT Server. NetWare’s Achilles’ heel 

remains its lack of off-the-shelf applica¬ 
tion support, and Novell seems to be bet¬ 
ting the farm that future Java applica¬ 
tions will overtake Windows. However 

Microsoft’s ability to blend its dominant 
desktop product line with its server tools 
creates a momentum that may prove to be 
impossible to blunt. □ 

Card Type 

Select which type of cud you would like: 

a BulkUycrud: A basic birthday can) 

NetWare 4.11 includes the NetWare 

Web Server and support for NctBasic. 

the many administrative enhancements, 
but more work needs to be done to make¬ 

file intranet/Intcmet tools an integral part 
of the environment. 

Novell is positioning NetWare 4.11 as 
the solution for the significant percentage 
«>f its installed base that has no interest in 

Internet connectivity. Web Server is includ- 

Sletv Cillmor, who works at Southern Digital, 

Inc. (Charleston, SC), has extensive experience 

with networks and groupware. You can reach 
him lit sgillmor@aol.com. 
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NSTL is the official product testing lab 

for Data Communications 

Convince 
your 

customers 
that your 
product 
won't 

CLOG 
their 

network 
traffic 

>8 
i I 

with NSTL 
You need to know how to keep the 

information flowing safely, cost- 

effectively, and quickly. NSTL can help 

you break the networking bottlenecks. 

NSTL gives you the answers you need to 

assure potential customers of your 

product's performance. We'll work with you to 

design a cost-effective testing program to give 

you the answers to your customers' network 

performance questions. 

Contact us early in your product development 

lifecycle to learn how NSTL can help you avoid costly 

and embarrassing mistakes. 

Call 1-610-941 -9600 to request a brochure or a 

proposal detailing the scope, pricing, and 

scheduling of confidential network 
services. 

http://www.nstl.com NSTL 

610 941 9600 in 

A Dii’Wrt! oj I'hi- McGruw HillOmipanics 

US: 1 800 220 NSTL Fax: 1 610 941 9952 email: info@nstl.com 
Circle 235 on Inquiry Card. 



Chaos Manor A Hard Drive and a Hot Santa Ana 

to write a lot and finish what you write. Manager and assign that drive a letter. My 
Apparently, it’s also that way with art. Zip drive wanted to he drive E, displac- 
Sure, training helps, but mostly you just ing the CD-ROM drive that resided there, 
need to do a lot of it. I’m sure the schools Using Device Manager to assign E to the 

If I boot up with a cartridge in the system, 

it's a horrible mess. 

itself.” We then went on a hike up my 
favorite hill, where I realized I wasn’t see¬ 
ing 10 percent of what he saw even though 
we were looking at the same scene. 

As for tools, anyone with a Pentium sys¬ 
tem and a reasonable graphics board has 
most of what’s required. You should 
learn to use a drawing pad; Wacom makes 
a good one for a reasonable price. For soft¬ 
ware, Caligari’s trueSpace is a good begin¬ 
ner’s program. By the time you run up 
against its limits, you’ll know whether this 

is something you really want to do. For 
that matter, everyone has a pencil and 
some paper, which is not only a good way 
to start, but a medium you’ll have to learn 
to work with. 

The computer graphics field changes 
like dreams; you can now do things with 
desktop systems that two years ago you 

couldn’t do with any equipment in the 
world. That’s going to continue; and as 
David is fond of pointing out, it’s all new. 
There’s no 2000 years of traditional ways 
of doing things to weigh you down. 

I’ve often said you don’t need formal 
instruction to become a writer: you need 

need reforming, but meanwhile, there are 

a lot of wonderful programs out there, like 
Broderbund’s Kid Pix Studio, to give 
young people an early start. 

I recently said rather flippantly that “SCSI 
has a mind of its own.” Several readers 

have taken me to task for that. Perhaps 
they’re right. What I should have said is 
there are a number of SCSI BIOSes out 
there, and they can behave rather differ¬ 
ently, so one person’s experience may not 
apply to another’s problems. 

Case in point: my trials with installing 
Syquest HZ 135 and Iomega SCSI Zip car¬ 

tridge drives and the consequent shifting 

of drive-letter assignments. On Cyrus, the 
Cyrix 6x86-P166 system, once you install 
the drive, you can go into Win 95’s Device 

CD-ROM drive does no good whatever. 

However, once you install the Zip drive, 
you can go into Device Manager and 
reserve F for the Zip drive (even though 
the CD-ROM drive has that letter); reboot 
the system; and Bob’s your uncle. The Zip 

drive will be F whether there’s a cartridge 
in the drive on boot-up or not. 

Alas, it doesn’t work that way with 
Pentafluge, which is my older Pentium P- 
60 system. I can assign the Zip drive to he 
G (there’s a Maxoptix T3-1300 optical 
drive at E, and the CD-ROM drive is F), and 
if I boot up with no cartridge in the Zip 
drive, all’s well; but if I boot up with a 

cartridge in the system, it’s a horrible mess. 
Drives are displaced, and the Device Man¬ 
ager becomes very confused. I am defi¬ 

nitely better off not assign ing the drive let- 

Highlights: 
• Integrates seamlessly into Windows 95 

• Mounts NFS drives from Explorer or 
Network Neighborhood 

• Supports file and record locking 

• Allows central authentication with a 
single server running PCNFSD for 
all NFS connectivity 

Prints to NFS or LPD print servers 

Allows login to all systems with a single 
login name and password or different 
login names for each system 

• Allows single-operation logout of all systems 
accessed through Network Neighborhood 

Fine tunes performance parameters 
for each server you access 

Free 
< Evaluation Copy 
l Available at.. 

dfstmct 
408.366.8933 

■ http://www.distinct.com 

Fax: 408.366.0153 

E-mail: bytcWdistincl.com 

fast fads: 408.366.2101 

Distinct IntelliTernr 
Integrated Terminal Emulator for DEC and IBMI * * * * * * 8 Systems 

Highlights: 
• TN3270 Emulation-Models 2.3.4 and 5 (for IBM Mainframes) 

• 3179G Vector Graphics & 3279S3G 

• TN5250 (24x80.27x132) (for AS/400) 

• VT52. VT100. VT220. VT320 & VT420 
emulation (for DEC and UNIX Systems) 

• Customizable keyboard layouts, 
poppads and session profiles 

• VBA Advanced Scripting Language 

• DDE. HLLAPI. EHLLAPI. WinHLLAPI 
and Visual Basic "* 

• Available for Windows 3.11. Windows 
95 and Windows NT 

Free 
{Evaluation Copy 
l Available at... 

distinct 
408.366.8933 

•WWW: btlp^/www. dBtinct.com 

Fax: 408.366.0li3 
E-mail: bytanagftdislinct.com 

Faslfacts: 408.366.2101 

Circle 1 72 on Inquiry Card (RESELLERS: t 73). Circle 174 on Inquiry Card (RESELLERS: 1 75). 
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Subscription 
Problems? 

If you have a problem with 

your BYTE subscription, 

let us know! For best 

service, provide a brief 

description of the problem 

and a copy of a recent 

magazine mailing label 

(if available). If your label 

is unavailable, just give 

us your subscription 

account number along 

with your name, address, 

and zip code where your 

BYTE subscription is 

currently being sent. 

If you have a change of 

address, be sure to provide 

both your old and new 

addresses. If the problem 

involves a payment, be 

sure to include copies 

of your cancelled check 

(both sides) or your 

credit card statement. 

Please include a "business 

hours" phone number 

if possible. Send to: 

BVTE 
BYTE Magazine Subscriber Service 
PO Box 555, Hightstown, NJ 08520 

Fax: 609-426-7087 
Phone: (9 a.m. to 8 p.m. 

Eastern Time, Mon. - Fri.) 
800-232-2983 (U.S.), 
or 609-426-7676 

£ 
/\ Division of flic McGraw-Hill (AtmfHvncs 

Chaos Manor 

Replacing your hard drive is no fun. 
It was a bit easier for me, because Cyrix 

preconfigured the drive by installing Win 
95 complete with the Plus package before 
they sent it to me. Once I’d cooled off the 
original drive, I was able to peel off nearly 
all the software onto networked drives. The 
whole operation took less than a day. 

boot up Win 95 at all. Ifyou’regoingtodo 
it, make a backup copy of SYSTEM.DAT. 
Also, be sure you have a DOS boot disk and 
a program like Norton Commander that 
will see hidden system files so that you can 
boot up in DOS and restore SYSTEM.DAT 
from a copy. 

Next, go to Norton Utilities and Disk 

If you have never used Disk Editor, this is 
not the time to learn it. 

includingall the retry errors until I figured 
out that I’d overheated the CD-ROM drive. 

Alas, whoever configured the new drive 
for me told it that the system belonged to 
Jerry Pournel of BYTE Mazgne; which 
meant that when I installed Microsoft 
Office, it insisted on labeling all my docu¬ 
ments that way. 

Clearly, something had to be done. 
Unfortunately, neither Win 95 Help nor 
any of my numerous books on Win 95 had 

much information on how to change user 
names. Even Lenny Bailes’s BYTE Guide to 

Optimizing Windows, which tells how to 
get the Microsoft Windows 95 Easter 
egg, had little information on it. 

I used Gopher to search all my files for 
the string “Mazgne,*’ and found it in a First 
Aid safety file. That file can be edited, but 
editing it does no good at all. Clearly, the 

string was stored in hexadecimal format, 
not ASCII. 

The books say that a program called 
REGEDIT.EXE comes with Win 95; it’s in 
the Windows directory. There’s not much 

information about using it, and all the 
books warn you to be extremely careful. I 
tried it a couple of times, but I wasn’t sure 
what I was doing, so I never saved any 
changes I made. However, it became clear 

that what I wanted was in a hexadecimal 
file called SYSTEM.DAT. 

Eventually, I made two backup copies 

of SYSTEM.DATand attacked that file with 
the Norton Disk Editor. It turned out to 
be easy enough to find the hexadecimal 
equivalent of the word Mazgne. A bit of 
study showed how the user and company 

names are stored, including what is used 
to terminate the string: it’s an 01 fol¬ 
lowed by blanks (00). I looked up the hexa¬ 

decimal equivalents of the English letters 
I wanted, used Disk Editor to fix my name 
and spell Magazine properly, terminated 
the strings with 01, and all’s well. 

Fair warning: you edit SYSTEM.DAT at 
your own risk. It would be very easy to 
muck up your machine so that you can’t 

Editor. If you have never used Disk Edi¬ 
tor, this is not the time to learn it. Learn 
how to use it on game files or other stuff 
you don’t mind losing. 

Disk Editor will drop you into DOS 

mode. Now do OBJECTFILE and browse 
in the Windows or Windows.O(K) directory 

until you find the file SYSTEM.DAT. Let 
Disk Editor bring that in. Search for the 
string you noted earlier. It will find it. Note 
that the end of the string has 01 followed 
by blanks (00). If you change the length of 

your string, you must terminate it with that 
01. Now make your changes by writing in 
the hexadecimal-number equivalents of 
the letters you want to insert. 

If you have a mouse working (you may 
not, depending on the AUTOEXEC.BAT 
and CONFIG.SYS files used to bring up DOS 
internally), you can go over to the little 

ASCII interpretation that Disk Editor 
puts out to the side and make changes 
there by typing in ASCII letters; besi/re you 
are putting them exactly where you think 
you are, and that this is where they are sup¬ 
posed to be. It’s easy to make mistakes here. 

Do it right. You can make the user Elmer 
P Fudd and the company TTie Acme Corp., 
or whatever you like. When you have 
everything exactly the way you want it, 
with 01 as the last character in each string, 
exit Disk Editor with the save option. 

Windows will come up. It will see that 

the date of the SYSTEM.DAT file has 
changed and will be unhappy. It will offer 
you the choice of proceeding even though 
it doesn’t like to. Do that, and when it 
comes up properly, Bob’s your uncle. 

If all doesn’t go well, boot up in DOS, 
copy the saved file back to SYSTEM.DAT, 
and start over. Good luck. 

Some months are just a series of disas¬ 
ters. Fortunately, many disasters are 

instructive. 

The other day, Niven came over to work 
on our new book. He usually works with 
an elderly Cheetah 486 upgraded with 
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Chaos Manor A Hard Drive and a Hot Santa Ana 

about the SupraKxpress's performance. It 
is fast, locks on through lots of line noise, 
and just plain works. Recommended. 

As to why the Cheetah was screaming 
at us, when I plugged things back in, I man¬ 
aged to plug the 21-inch Hitachi monitor 
into the wrong uninterruptible power sup¬ 
ply (UPS). That didn't quite overload the 
UPS, but when we brought up Word, with 
a big expanse of white screen, that re¬ 
quired just enough more power that it trig¬ 
gered the UPS’s overload warning. Clos¬ 
ing Word or reducing the white-screen size 

would reduce the power requirements just 
enough. Silly, but maddening if you’re in 
a hurry and don’t think things through. 

The Cyrix system comes with a Matrox 
MCA Millennium, which is a very good 
video board indeed. However, after we 
dropped Cyrus on his head and weren’t 
getting any video, we changed boards. 
That didn’t turn out to be the problem— 
the Matrox board works just fine—but it 
did give us the opportunity to test the new 
Orchid Fahrenheit Video 3D board. 

That sucker screams. It does 2-D and 3-D 

movies really fast and really pretty. You can’t 
believe how smoothly Duke Nukem, 
Doom, and Quake scroll. 

Most of my work with computers in¬ 
volves words and text, and, except for 
games like Doom, I honestly can’t tell the 
difference between the Matrox, Diamond, 
and Orchid boards. They all show 2-D 
graphics in good resolution with steady 

pictures and high contrast. That doesn’t 
mean there aren’t any differences, or that 
they won t be noticed by people doing 

graphics work. I’ve arranged for David Pan 
to test our graphics boards on the Dou¬ 
bleshot 133. David does really complex 

graphic art and works these systems as 
hard as anyone can. 

The shareware of the month is Visual 
DialogScript. This is a scripting lan¬ 

guage, the successor to WinScript. You can 
use it to create all kinds of Windows dia¬ 

log boxes and controls, some very elabo¬ 
rate. It comes with both text and icon edi¬ 

tors. An example of Visual DialogScript in 
use: a program applet that lets you browse 
through files and change their time and 

PRODUCT INFORMATION 

The Age of Rifles $54.95 
Strategic Simulations, Inc. 
Sunnyvale, CA 
(800)245-4525 
(408)737-6800 
fax: (408) 737-6814 

http://www.ssionline.com 
Circle 1042 on Inquiry Card. 

CPU-Cool 1.9 $22 
CPU-Cool 2.3. $25 
PC Power & Cooling, Inc. 
Carlsbad, CA 
(800)722-6555 

(619)931-5700 
fax: (619) 931-6988 
http://www.pcpowercooling.com 
Circle 1043 on Inquiry Card. 

Fahrenheit Video 3D 
with 2 MB of memory, $209 
Micronics Computers. Inc./ 
Orchid Technology 
Fremont. CA 
(800)577-0977 
(510)651-2300 
fax:(510)651-3666 

http://www.orrhid.rom 
Circle 1044 on Inquiry Card. 

SupraExprcss 336 Sp with 
ASVD Modem 
internal, $ 129; external, $ 149 
Diamond Multimedia 
Systems. Inc. 
Vancouver. WA 
(800)727-8772 
(360)604-1400 
fax:(360)604-1401 
http://www.diamondmm.com 
Circle 1045 on Inquiry Card. 

Raidtec RAID 
H^h-Performance SCSI RAID Systems 

Discover the best RAID price/perfor 

mance in the industry. Raidtec is the 

affordable, open, SCSI-to-SCSI hard¬ 

ware RAID solution for complete data 

protection. Ideal for mission critical 

applications, document imaging & 
multimedia. 

It's time to re-visit the 

ultimate in high-availability ~ 

storage. Contact Raidtec 

today at (770) 664-6066. 

Fast, Wide, Ultra SCSI 

Programmable RAID Level 
selection: 0, 1# 10, 3/5 

On-the fly hardware parity 
generation eliminates read, 
modify, write back 
performance overhead 

Single ended or differential 

Downloadable flash firmware 

Rackable, stackable 

• Remote alarms, configuration & 
monitoring 

• Environmental sensor ports 

• Hot replaceable drive bays, fans 
& power supplies 

• New EAM & Service Channel 

• Single SCSI ID 

• Solid state of the art load 
sharing power subsystem 

• LCD control panel status display 

Im Standard In Advan< h> Mass Siokm.i Svsiimn 
Raidtec USA 
105 Henbm Park Di • Suite < 
Rmwdl, UA 30076. USA 
Tel.: (770) 664 6066 
FAX: (770) 664-6166 

http://www.raidtcc.com 

Kdidtii EUROPE 
Glen Mervyn I It him* • (ilanmire 
Cork, Ireland 
Tel.: (353) 21-821454 
FAX: (353) 21-821654 

\sk about Raidtec’s Fibn 
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With so many web sites popping up today, it's hard to know which ones Net the best 

results. Especially if you're an advertiser looking to reach key Information Technology prospects. 

Fortunately the answer is close at hand. It's called The BYTE Site, and more computing 

influences worldwide call it “home" than just about any address on the Web. 

The BYTE Site is the online version of BYTE magazine. the worldwide technical authority 

for computing experts. That means it's 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 with BYTE editors worldwide by on-site 

Email. Even download industry standard CPU test suites from our BYTEMarks benchmark service. 

With features like these, it's no wonder The BYTE Site logged nearly 150.000 visits this 

past January alone, and posted an overall repeat 

visit rate of 41%. Not surprisingly, it's become 

equally popular among advertisers. That's because 

The Byte Site offers such interactive marketing options as hot-linked AD-Action buttons to showcase 

product information, catalog listings and data sheets. Plus our Virtual Press Room where users can 

access the latest press releases from your company. 

To learn more about The BYTE Site, call John Griffin. VP/Publisher at 603.924.2663. Or 

find him on The BYTE Site at http://www.byte.com. You'll discover reaching computing influences 

worldwide is easy once you know where they live. 

A Division of The McGmw-Hitt Companies 
tz 

> 

The Global Authority for Computing Technology. 



Diagnose any pc s problems fast with 

* Get me best, most accurate 
full-system diagnostics pachage 
for all your problem PCs. 

* Loui-Leuel Formats all hard 
driues including ides, aiiouis 
relocation of TracK o. 

* uiorhs with any PC regardless 
of O/S: DOS. Windows 95 & NT. 
0/S2. Unix. Novell, etc. 

2 Micro-Scope 
floppy disks— 
containing the best 
PC diagnostic tools 
on the market. 
Comes with both 3.5" 
and 5.25" disks (<> 

work with any PC. 

Fully o/s independent 
diagnostic software... 

c$fvS 

Callfor upgrade pricing & 
complete new features list! 

MKIRO-SCOPK l niwrsal 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 diagnostic 

routines. MICRO-SCOPE runs independently of any standard operating 

system, and is therefore at home on any machine in the Intel world. Speed, 

ease-of-use, and razor sharp ACCURACY an* a few of the advantages that arise 
from this system independence. Jerry Pourncllc awarded MICRO-SCOPE & 

POST-PROBE tlte User’s Choice Award in the May 1994 issue of Byte Magazine, 
saying: “You name it, this tests it. If you maintain PCs you’ll love it." 

♦ LOW-LEVEL FORMAT—Performs low-level format on all hard drives 

including IDE drives. ♦ TRUE HARDWARE 1)1 AGNOSTICS—Accurate testing 
of CPU, IRQ’s, DMA s, memory, hard drives, floppy drives, video cards, etc. 

♦ RELOCATES TRACK 0 on hard drives that support relocation. ♦ IRQ 

CHECK—Talks directly to hardware and shows I/O address and IRQ of 

devices that respond. ♦ O/S INDEPENDENT—Does not rely on O/S for 

diagnostics. Talks to PC at hardware level. All tests are full function regardless 

of O/S (i.e. Windows, Novell, UNIX, 0/S2). ♦ IRQ DISPLAY—Show bits 

enabled in IRQ chip for finding cards that an* software driven (Network. Sound 

Card, etc.). ♦ MEMORY DISPLAY—Displays any physical bit of memory 

under I MB. Very useful for determining memory conflicts and available 

memory space. ♦ AND MUCH MORE...We don't haw enough space here for 
everything this software can do! 

Complete Micro-Scope Manual— easy to 
follow testing procedures and detailed error 
code descriptions. See the features list at left to 
view some of the incredible wealth of testing 
capabilities this program contains. 

-Universal 
Diagnostic 

TOOLKIT* 

Loop-back Plugs— 
9-pin serial, 25-pin serial 
and 25-pin parallel 
plugs, used for external 
I/O port testing. 

IVIIGRO 

EDDQ 

Govt. Orders: NSN-7030-01-421-6459 

call now lor special Pricing 

1-800-864-8000 



PC Companion . 
C120 2mb ram, 4mb rom, touch daptay ’$call 

C120* 2mb ram.4mb rom. modem $oail 

C140 4mb ram. 4mb rom. touch display Scall 

Armada Notebooks 
Armada 1120 P/100. 8/810M8. DSTN $1475 

Armada 1120T P/100.8/810. Active Scall 

Armada 41100 P/100.8/180. CO. OSTN Scall 

Armada 4120 P/120.8/1GB. Active Seal 

Armada 4130T P/133.8/1GB. Active Seal 

LTE Notebooks 
LTE 5300 P/133 16/1 3GB. Active $3699 

LTE 5300 P/133 16/1 3GB, Active $4189 

LTE 5380 P/133 16/2GB. Active $5280 

LTE 5400 P/150 16/2GB. Active .Scall 

Deskpro 2000 Desktop 
2000 P/100 8/1 2GB $1099 

2000 P/133 16/1 2GB $1599 

2000 P6/200 16/2 5GB*CO $2550 

2000 P6/200 16/2 5GB*CD (MT) $2758 

Deskpro 6000 Desktop 
6000 6/200 32/2GB. CDS Scall 

6000 6/200 32/2GB. PDS Scall 

Professional Workstation 5000 
Pentuim Pro 200MHz 

32 or 64MB DIMMS, 2d or 3d Graphics 
Integrated Ultra Wide SCSI controller, 

2 or 4GB wide SCSI Drives. 
Integrated 10/100 Network card 

Scall for prices & delivery 

Compaq Servers 
Prosigma 500 Pentium I50MH/ 

Proliant 1500 Pctium 150/166MH/ 

Proliant 250011 Pentium Pro 200MH/ 

Proliant 2500N Pentium Pro 200MHz 

Proliant 2500R Pentium Pro 20OMH/ 

Proliant 5000 6/200 Penlium Pro 200MHz 

Proliant 5000 6/166 Pentium Pro 20OMH/ 

Proliant 5000R 6/166/200 Pentium Pro 

. * ‘call us for Compaq Network/ 

Web/NT/Unox, Hard drive Upgrade, 

Other Parts Solutions. *• 

http://www.computerlane.com 

Scan 

IBM 
Thinkpad 560 Models 
TP 560 P/120 8MB/810M6 Seal 
TP 560 P/133 8M&T08GB Seal 
TP 560 PtOO 8^6 113 OS Seal 

Thinkpad 365 Models 
26251E9 365XD P/133 8MB/135GB. CO $3480 
26252E9 365X P/133 8MB/108G8 S2542 
25253E9 365X P/120 8MB/810MBT $2542 
26254E9 365X0 P/120 8M6/810M8. CO $2730 
2625E3 365X0 P/100 8M8/810M6 CO $2355 
26256E7 365X P/100 8/810104 . $1973 
262S7E7 365X P/100 8M8/810M8 $2348 
26250EP 365X0 P/120 8MB/106G8.CO $2964 
2625EEF 365X0 P/120 8M8/106G8.CO $2589 

Thinkpad 760 Notebooks 

Thinkpad 760ED 
Pentium 133/150MHz processor 

16MB RAM 1.3/2GB disk 
28.8 fax modem duplex phone, 

CD ROM drive, 1.44 MB (loppy drive 

“call for other Thinkpad 760 Models** 

IBM Deskttop & Minitower 
IBM PC 340 Pentium 
IBM PC 340 133/150/ 
IBM PC 360 166 MHz 
IBM PC 750 Pentium Pro 

•Choice of CD ROM, Sound 

TOSHIBA 
NOTEBOOKS 

Graphic Tablets 
& Art Pads 

P/100 8/8I0MB Dual Scan $c* 
P/100 8«tOM8«CO Dud Scan Sol 
P/120 16/13G88*C0. Dual Scan Seal 

Sal 
Sal 

nted 

T110CS 
T200COS 
T420COS 
T420COT P/120 16/1 3G8*CD_ 
Troa 510COS P/133 16/1 3G8. CD.DSTN 
T«ra 510COT P/133 16/13G8 CO. Actne. 
Protege 600COT P/IMMKr. 16/13G8.TFT 
lecra 720COT P/133 16/13G8. Active. CO 
T«oa 720COT P/150 16/2GB. Active. CO 

**We also carry Toshiba 
Refurbished & Discounted 

Models In Stock, 
call us for prices* 

Desktop Systems ^ 

Infinia Models 
7200 Pentium Peo 200 Mhz 

7160 Pentium 166Mhz 
7130 Pentium 133Mhz 

1.6GB 2.0GB 3.1GB hard disk 8x CO ROM 
Drive. 3D sound card,28.8 lax modem, 

digital answering machines, Television FM 
catpure card, remote control DVD ready. 
15" or 17” SVGA Monitor with multimedia 

ready. Iron! mounted microphone, 
Integrated speakers 

$ stock 
“call us for prices** 
‘for complete discretion, 

h tip: www. compu le r lane .com * 

Hewlett Packard 
Printers 

DESKJET 1600C $1279 

DESKJET I600CM $1859 

DESKJET 340C $289 

DESKJET 400 $199 

DESKJET 680C $289 

DESKJET 820CXL $479 

LASERJET 4MV $2690 

LASERJET 4V $1840 

LASERJET 5 $1249 

LASERJET 5L-FS $459 

LASERJET 5M $1689 

LASERJET 5MP Scall 

LASERJET 5N Scall 

LASERJET 5SI $2665 

LASERJET 5SIMX $3750 

HP Desktop & 
Minitower Systems 

Vectra 510 & 515 Pentium 
Vcctra VA Series 133/166 
Vectra XM4 Series 180MHz 
Vectra XA Series & Pro 
Vectra UX Series 1 200MHz 

HP Servers 

Netservcr Lc Pentium 
Netserver Lh & Lh2 133/166MHz 
Nctserver Ls & Ls2 Pentium 
Netservcr Lx. Lx2 Pro 
Netserver LXe 200MHz 

"Call us for 
Price and Configuration** 

NOVELL 
Red OR White 
OR Upgrade 
Netware 3.1/4.1 5/10 user ScaH 

Netware 3.1/4.1 10/25 user Scall 

Netware 31/4 1 54V100 user Scall 

Netware 3 1/4.1 250 user Seal 

Intranetware 

^AA^^ 

Upgrade Prices 
5/10 user Intranet upgrade $340/599 

25/50 user Inlranet upgrade $1015/1335 

100/250 user Intranet upgrade $1875/3335 

Intranetware Prices 
5/10 user Inlranet $750/1402 

10/25 user Intranet $2480/3340 

Hard Drives 
Special 

Quantum Ultra SCSI-3 2.1GB $402 

Seagate ST31621a 16GB IDE $223 

Seagate ST15230N 4 29GB SCSI-2 $987 

Seagate ST41080N 9GB last SCSI-2 $1965 

Seagate ST32550N 2 14GB last SCSI-2 $734 

Computerlane 
Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • Fax:818-884-8253 

E-mail: ssolim01@sprynet.com or comlane@instanet.com 
7500Topanga Cyn Blvd., Canoga Park, CA 91303 

Hours: Monday - Friday 9-6, Saturday 10-5 

Summa Graphics 
Summasketch III 12x12 2BTN STYL $239 

Summasketeh III PRO 12x18 48TN $460 

Summagrid IV 24x36 W/16 Button $1098 

Mrcrogrid Ultra 24x36 I68TN $2099 

Mcrognd Ultra 36x48 16BTN $2498 

Microgrid Ultra 44x60 16BTN $2898 4 
WACOM 

Artpadll 4X5 Uttrapen PC. $144 

Artpadll 4x5 Dabbler PC w/Ultra $166 

Artz II 12x12 w/Ultra Pen PC/MAC $425 

Artz II 12x18 w/Ultra Pen PC/MAC $640 

Artz II 18x25 w/Ultra Pen PC or MAC $1790 

Adaptec SCSI Cards 
Total connect AVA-1515 kit $81 

AHA-2940 host adapter kit $132 

PQ Master AHA-2940 kit $223 

Stan SCSI APA 1460 $151 

Recordable & 
Optical Hard Drives 

Recordable 

Pmnade RCD 5040 (mlernal) $824 

Pinnacle RCD 5040 (external) $729 

Creative Lab Buster COR-4210 $599 

Optical Hard Drive 

Pinnacle Vertex 2 6GB (inlernal) $1345 

Pinnacle Vertex 2 6GB (external) $729 

Panasonic 650 rewritable optical $499 

NETWORK 
ADAPTERS 

& HUBS 
3com pci comho .$137 

3com stacker II senes 12 port lObase-T $505 

3com stacker It senes 24 port lObase-T $864 

3com 3c9Q5 TX last etherlmk xi pa.$137 

3com 3c905-TX 5-pack $804 

Intel Express TX switching hub Scall 

Intel lOObase TX stackable hub Seal 

**We carry all kinds 
of hubs, 
routers, 

network cards, 
switches*' 

"Call for 
updated prices** 

PCMCIA 
Products 

Xicom pc ce2 tObl credit card adapter $136 

Xicom pc ce2 lObc credit card adapter $171 

Xicom pc com 28bt modem* 10-base T $296 

Megahertz 28.8 credit card modem .$232 

Megahertz Ethernet XJACK XJ1O0C $149 

Megahertz Ethernet XJACK XJ10BT $106 

Megahertz Ethernet XJACK XJ108T/020 $2150 

Call lor updated prices0* 

MODEMS 

Hayes Accura 336 (external) $139 

Hayes Accura 336 (rternal) .$120 

Hayes Accura 336 (external) $239 

Hayes Accura 336 (internal) $224 

US Robotics 33 6k (internal) impninC 5148 

US Robotics 33 6k (external) VrJSJJrF. $167 

US Robotics 33.6k Wm Modem OODD . $109 

^■**also carry zoom, 
Motorola, Practical 

Call for updated prices** 

JAZ & ZIP DRIVES 
JAZ 1G8 Ext SCSI PC/MAC Ex* $459 

JAZ MAC 1GB 5 Pak Carl $419 

JAZ MAC 1GB Single Carl.$104 

JAZ PC 1GB 5-Pak Carl $419 

JAZ PC 1GB Single Carl $104 

ZIP PC 100MB Paialetl Pori Scall 

ZIP PC 100M8 Inlernal SCSI Seal 

Academic 
Deals 

Save up to 70% 
on Microscott Products 
Atn: Students/Teachers/ 

Education Institutes 
'id WIN NT 4.0 in stock 

Ijd MS Office Pro WIN 97 

152 BYTE JANUARY 1997 

Authorized Service & 
Parts Center for 

IBM, COMPAQ, TOSHIBA, 
HEWLETT PACKARD 

*"We carry all parts In stock’" 

Circle 201 on Inquiry Card. 



Take the quickest route to healthcare 
Information Systems solutions 

in today’s dynamic healthcare climate, 

decisionmakers can’t afford to get 

lost while searching for the right 

Information Systems solution. 

MDB Information Services—an 

alliance with Datapro Information 

Services Group and MDB Information 

Network—delivers the break you’ve 

been looking for. We’re the only 

worldwide, comprehensive provider 

of immediate, actionable data for 

purchasing Administrative Systems, 

Clinical Support Systems, Client Server 

Technology, and Network Integration. 

MDB Information Network members 

annually save more than two to three 

times their membership cost to MDB 

Information Services by relying on 

MDB’s up-to-the-minute acquisition 

and analysis of information on hun¬ 

dreds of Information Systems products 

and services. 

Plus Added Value 

MDB Information Services also delivers: 

• Information technology 

bricfings/stratcgic planning 

• Custom RBP electronic templates 

to speed response 

• Cost-benefit analysis of systems 

and technologies 

• Success Matrix to measure process 

improvement 

• Access to Consultation Center 

and on-line services 

Call 1-800-687-0001 

MDB INFORMATION SERVIC 

An alltante with Datapro Imfot mat ion Strvl tti G r 
Amiri if h Comallin^. ami MDB Information Netwo 

Administrative Systems 

General Financials to Utilization 

Management, Ancillaries including 

Home Health and Long-term Care. 

Clinical Support Systems 

ER, Laboratory, Pharmacy, Radiology, 

Physician Management Systems, 

Clinical Pathways, and more. 

Client Server Technology 

From Workstations to Telemanagement, 

Scheduling to Network Management. 

Network Integration 

Network Operating Systems to 

Community Health Information 

and beyond. 

DATAPRO 

MDB Information Services 5910 N. Central Expressway Suite 1800 Dallas Texas 75206 mdbinfonet.com 



WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR l ATEST PRICING!! 
WE ACCEPT PO’S 

FROM QUALIFIED FIRMS 

HOT BOX SPECIALS 

30 DAY* 
MONEY BAC 
GUARANTEE - 

o r y 
IBM PS/1, PS/2 MEMORY MODULES 

Compaq contura 400. 4Meg 
4 x 8-80 .29" 
4x8-70 .  39" 
Compaq IMeg V-Ram Pt. No. 171017-001.19" 
ThinkPad 750, 720. 700. 360, 355 4Meg.39" 
1x1-80.18 pin chip.2" 
1 x 9-80.9" 
Cyrix DRX2,16-32.69" 
NEC Versa. 4Meg.49" 
Panasonic 6500, IMeg Module.14" 
Winbook XP, 8Meg.59" 
Epson 650C. 4Meg.39" 
TS38 Models - ALL - 4Meg.39" 
IMeg, 64Pin, AST SIMMS.9" 
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Make Your 486 Run like a Pentium 
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CUSTOMER SERVICE & TECHNICAL: OPEN M-F. 9-4 PST 

AM products brand new & guaranteed • We buy c 
Uxienuiks ate regtsieied with then respective comfanes 

Wc also sell Memory for: Dell, Gateway, HP, 
DEC, Sun, Zenith, Acer, NEC and Epson 
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TRdDEI 
HM Mftvn Ouraadwearu* 22825 Lock ness Avenue • Torrance, CA 90501 

LIFETIME 
r WARRANTY 

SECURITY W1U (All WIHOOW HOW 
OPIN' HO SURCHARGE FOR MC, 

VISA AE & DISCOVER 

BATTERIES 
A * CALL FOR NOTEBOOK AND LAPTOP BATTERIES * ★ 

Compaq. IBM. Toshiba. Epson. AST. Tl and More!! 
AcwHole 730 709 - $171 

CommO Ceotwa 3/7S. vn - S119 M 
Cmm Confer a Aero - SIM M 

C«*ao Coofera 410. 470. 430 - SIM M 
E|ua AclionNote M0. MOC. MOC — $134 M 

NEC VoruE.V-SHIM 
NEC Vena S — $119 00 

ToiOiba 111 aod 400 — Coll 
TesMOo 19M. 1910. I960. 1910 —$119 00 
TetMba 7400. 47M. 48M 49M - $119 00 

loUMOa 7100 Sene* — $171 M 

TOSHIBA LAPTOP MEMORY 
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PCMCIA VERSION 2.0 
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HASH RAM (AIA) — NuttM 
*Utq 131 SU(9 199 16IH 799 ■■SSrwwe 

HARD DISK DRIVES 

nut un n« 

HARD DRIVES FOR UPTOP & NOTEBOOK 

MM llfta* tm tlUt 
ijut jm nut 

»o-J 
IJUfi JM 
•tftae V0» 
DOB BO 

INMMUMIN. 

... MaM4(1 SECURITY WILL rA11 M 
riv VoA m!?coaa CAU WINDOW FAX: 310-539-5844 now open toufree 

-800-433-3726 ESTaB* Mon-Fri# 8:00 a.m. to 5:00 p.m. PST 1 
OW (us3^) ,985 S.t. 10:00 a.m. «o 12:00 noon | 

Sales/Orders: latradesls@aol.com Customer Service: latradecsd@aol.com Price Inquiries: latradeinq@aol.com 
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Windows NT Solaris Windows 95 PC-DOS SCO UNIX 

Switch 
without Risk! 

9^ 

System Commander makes it safe 
and easy to add as many OSes to your 
PC as you want! 

Easy Automatic Installation 
• Prepares your PC for new OSes in 

minutes 
• Simply select the OS you want and 

System Commander does the rest 
• To use another OS simply reboot 

and make another selection 
Money-Saving Flexibility 
•Minimize hardware expenses by 

putting up to 100 OSes on one PC 
•Use any combination of hard drives 

• Wlwn ordored bokxo noon 
subfoct to chango without notice 

• Use any Intel compatible OS or 
combi nation of OSes, in English or 
any other language 

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! 

“System Commander is a 
blooming miracle ” 
Jerry Pournelle- BYTE 

comWm 
Free 

overnight shipping* 
when you mention this ad. 

800*648*8266 
www.v-com.com 

T V Communications, Inc. 
4320 Stevens Creek Blvd. H120-4BYT 

San Jose. CA95129 
408.296.4224 fax 408.296.4441 

PST No Saturday dofcvory Standard shipping outside US CA ros add $7.25 sales tax Ottor 
AM logos and profoct names are trademarks o< tio* rospoctrvo companies VISAMC/Amox 01996 

• Windows v3.x DOS/V Windows 95J MS-DOS 

Custom 
If you want Ultra SCSI Performance use our Teflon Cables & Active Terminators 

SCSI Vue Active Terminator^^jfigg 

a Wide SCSI Cables & Terminators 
Out knowledgeable SCSI Technicians will solve all y 

Gold Diagnostic Adap 
Optional 

Benefits: 

• Improves SCSI Bus Performance 
• Less Errors; More Reliable Data Transfer 

• Diagnoses Problems • Analyzes Signal Quality 
Features: 

• Active Regulation • Supports 68 Pin, 50 Pin 

• Status Indicators • Gold Contacts 

Ultra SCSI 40MB/s Std. A Wide CompatiEUT 

egg Gold Diagnostic Cables 
—7 I f CMlijrrv 

• No Loss Of • Diagnostic Indicators • Large Ferrite Filters 
Important Data • Triple Shielding (Unique Cable Design) 

• Faster Performance . Double Gold 20u* Plated Connectors 
• Test Cable Integrity . Extra Heavy 26 Gauge Wire. 50 & 68 Pin 

FAST SCSI Cables 20MBK! Over 60 Cable Styles In Stock 

Benefits:' Teflon Custom Internal Cables 
• Less Errors. Ultimate Performance 

• Silver Wire Improves Signal Quality 
Features: 

• Perfect 90 Ohm Impedance Match 

• Triple Pronged Connector With Gold contacts 

Custom Internal Cables in 1 DAYf 

4-i«4tfY Active Digital Switch 
2+1 Benefits: 

• Share SCSI Devices Between 2 Computers 
- • Attach up to 14 Devices to 1 Computer 

Features: 

^ • 2-1 Active Digital Switch/Repeatcr 

• Regenerates SCSI Signal for Long Runs 

Catalog Online • www.scsipro.com 

The SCSI Solution Company Granite 

Our knowledgeable SCSI Technicians will solve all your SCSI problems. . .guaranteed! 

From: 

__$39 
Styles: 

• 68 Pin Drive to 50 Pin IDC (runs wide drive as narrow) 

• 68 Pin External Adapter to 50 Pin (converts Host Adapter) 

• Gender Changers both 50 pin and 68 pin (all combinations) ^ 

• Adapters with partial termination built in for 68 to SO converters 

Teflon 90 Ohm External Cables 
From: Benefits: 

C 1 RQ • Ultra SCSI 40 MBA operation (Granite Exclusive!!!) 
*** • Fixes Ultra SCSI External Cable Problems 

Features: 

• Perfect 90 Ohm Impedance Match 

• Triple Pronged Connector With Gold contacts 

Active Digital Ultra SCSI Echo / Repeater 
Benefits: 

• Doubles the Ultra SCSI Cable Length (up to 18* 
• Fixes Ultra SCSI External Cable Problems 

• Models Available for all SCSI types (Int. & Ext.) 

Features: 

• Active Termination and Signal Purification 
• Ultra Fast Performance for Added Capabilities 

• Diagnostic Capabilities • 30u" Gold Contacts 

\GoldExternal Ultra SCSI Cases 
| Benefits: • Ultra SCSI Custom Teflon Cable Installed 

• Custom Enclosures in 1 Day for Raid & Arrays 

0»K«l»T«A»L 

From: 

$29 

3101 Whipple Rd. • Union City. Ca. 94587 • Ph: 510-471 6442 • Fax 510-471-6267 
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3 pounds in 1© in 

SevveVfcw ™ ——~ 

i'V. 1 

; r.w/%rv 

l__ 

ROSS 

Call today for free catalog 

♦ Print servers 
♦ Data switches 
♦ Keyboard/video control 

800-333-9343 

P.O. Box 742571 ♦ Houston. Texas 77274 
TEL 713/933-7673 ♦ FAX 713/933-0044 

with a Rose keyboard monitor switch 
Streamline your computer room by reducing excess equipment. 
Access up to 256 CPU’s from a single keyboard, monitor, and mouse. 
ServeView is our best-selling switch, has every feature you can imag¬ 
ine, and installs in minutes. Compare price, features, performance, 
quality, and support and you’ll find Rose can’t be beat. Call us to 
discuss your application or to receive your free information kit. 

A 
ELECTRONICS 

MOVING? 
To change your subscription mailing address, 
please complete the form below and send it to: 

BYTE Magazine Subscriber Services, PO Box 555, Hightstown NJ 08520 

Fax: 609-426-7087 

Phone (9 a.m. to 8 p.m., Eastern Time, Monday through Friday): 800-232-2983 (U.S.), or 609-426-7676 

Currcnt/Old Address: 

160 BYTE iANUARY 1997 



Circle 209 on Inquiry Card. 

Imagine if you could lake all of your forms-hased dala 

and instantly send it to your database—no manual data 

entry, no delays. Stop imagining and do it today with 

'XYA3t/orm, the most accurate and affordable forms 

processing software available. 

TEXS/orm lias the jMmer. s|K*ed and accuracy \xhi 

need to automatically collect data from scanned or faxed 

in forms. Using familiar communications—pa|x*r and 

pen. fax machines ;uul modems—TOLfform reads 

hand-printed, typed and (ilkd-in data 

Automated 
DATA ENTRY. 

ACCURACY 
FROM A TO Z. 

■ 01 i«u*n u.M tinutiM 

Kliniinating dala entry means your sl;iff will he free 

for more productive activities. Iia\ing data entered 

in seconds means increased productivity—you'll 

work smarter, rapture more data, faster and 

with less ellort. 

Thousands of companies use VSLEform to 

make their businesses more efficient. Join them by 

calling 800-659-8755 today. 

For more information, \isit Cardiff Software's 

Web site: http:w wxv.caialifTsw.com. 

READS MACHINE 
PRINT TEXT (OCR) 

READS HAND PRINT 
TEXT (ICR) 

REGISTRATION FORMS, 

SAIES ORDERS. CLAIMS, 

TIME CARDS. SURVEYS 

AND MORE 

READS OPTICAL 
MARK RECOGNITION 
ENTRIES (OMR) 

READS BARCODES 

CardiffNi* Software 
PHONE 6l9-752 i200 FAX: M9-752 «22 

AND NOW FOR SOMETHING 
COMPLETELY DIFFERENT... 

THE ELEGANT, MODERN 
DESIGNED ESSENTIA. 
An exciting new breed tailored specifically 

to those who demand a richer Windows NT 

experience. Feature rich and packed with 

power to handle complex computing 

tasks, let the Essentia be your 

gateway. 

With decades of engineering and 

technical experience, our products and 

services are consistent with your expectations 

For cost effective business solutions, call 

800-795-1972 

- /; - 

c£f 
http://www.censuscomputer.com 

Census Computer, Inc 
Setting a higher standard 
Tel: (818) 839-2838 Fax: (818) 839-2837 
email - sales@censuscomputer.com 
Mon-Fri 9:00am-5:00pm P.S.T. 

162 BYTE JANUARY 1997 Circle 220 on Inquiry Card (RESELLERS: 221)1 



This symbol identifies energy-efficient 
computers that save you money and reduce 

air pollution by "powering down" when not in use. 
Over 2000 computers, monitors and 
printers have earned the right to bear the 
Environmental Protection Agency's Energy 
Star5” logo. These computers are so smart, 
they*go to sleep when not in use and wake 
up with a simple touch of the keyboard or 

any extra, will save money on your energy 
bill, and prevent pollution from electricity 
generation. Be part of the solution and 
look for this logo when you make your 
next computer purchase. To receive a list 
of available products call the Energy Star5” 

mouse. Energy Star5” Computers don’t cost Hotline at 202 775-6650. 
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Add-In Boards • Bar Coding Bar Coding • Communications 

Your Specialty 
PCMCIA Headquarters 

If your needs are portable. Quatcch has the solution. Our complete line of 
communication and data acquisition PCMCIA cards include: 

1,2, or 4 Port Serial RS-232/422/485 PCMCIA Cards 
Parallel Port/EPP PCMCIA Cards 

Multi-Protocol PCMCIA Adapter Cards 
Digital I/O PCMCIA Cards 

Analog Input and/or Output PCMCIA Cards 
IEEE 488.2 PCMCIA Interface Cards 

For complete specifications on the above products, call one of Quatcch's 

expert sales engineers today at 1-800-553-1170 or email sales (o'quatech.com. 

Ask for a free copy of Quatech's new 1997 Product Catalog. 

CT3 QUATECH 

...Application to Solution 

Check us out on the web: http://www.quatech.com 

Circle 82 on Inquiry Card (RESELLERS: 83). 

■I IV trl-U 

American 
American Microsystems has 

been manufacturing the highest 
quality bar code equipment for 

over 13 years. The use of 
superior components, precise 

production and design processes, 
and very thorough quality control 

procedures separates our 
products from the competition. 
We back these products with a 

full 30-day money-back guarantee. 
Best of all, we cover your 

purchase with lifetime toll-free 
technical support, staffed by 
knowledgeable and friendly 

technicians, to answer your most 
difficult questions. Plus, all orders 

placed before 3:00 pm CST are 
shipped the same day! Call today 

to receive a free catalog! 

Label Works' 295 
foe Windowsis a full-featured label 
design software program by Amencan 
Microsystems. Scaleable fonts, text 
rotation, colors and a full range of bar 
code capabilities. 

leis 
Direct from American Microsystems! 

Simple installation, auto-discriminates. 

fast and very accurate. Accepts wand, 

slot, mag stripe, ccd and laser input. 

249 CCDs and Lasers 
All undergo extensive testing to ensure 

a trouble free purchase. Extremely fast 

and accurate scan rates. Available in 

decoded or undecoded models. 

American^! 
MICROSYSTEMS, LTD — 111 

800 648 4452,30. 
fax 817 685 6232 • www.amltd.com 

Circle 84 on Inquiry Card (RESELLERS: 85). 
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Celebrating... 
LaserLlte & DuraTrax 

*$/ 

Join the party as we celebrate two hot new products! 

LaserLite—the smallest portable laser bar axle reader on the market! 

And DuraTrax—the first portable reader to fully integrate 

Touch Memory* and bar axle technology. 

Call for your free information kit! 

1105 N.E. Circle Blvd., Corvallis, OR 97330 
541-758-0521 • Fax 541-752-5285 • http://www.videx.com wro, 

RS-232/RS-422/RS-485/Current Loop Sertfftolerface - 

Yes, Single Card Does It All! 
• Uses standard RS.93? rnmmanrk- 9. • Uses standard RS-232 commands - 

no special drivers needed 

• Automatic data flow control 

• 16C550 UART with 16-byte FIFO buffer 

• Transmission speeds up to 115K bps^B 

• Complete RS-232 modem control sigitf 

• Supports 2-wire or 4-wire operatiofT^ 
for RS-422/485 

L?%„ 

h ,i • • 

J Both DB-9 and DB-25 connectors indugwj^t l ^ 

• PC-ComLIB software included, but not necesSfy^/-.. 

• Multi-port cards also available part • PCL.74o^^r«^Jk^^( 

a • • - - ■ 750 East Arquos Ave. Sunnyvale. CA 94006 
ADVAhTTECH. To1 4°8-245-6678 • Fax 400-245-8260 

Homo pago: http ..www.advaniek.com • e-mail mfoOadvantek.com 

Circle 87 on Inquiry Card. 

STARVIEW <W> 
Control up to 216 Servers 

with just 1 Monitor, Keyboard, and Mouse 
• Supports SVGA, VGA, and Multisync Monitors 
• Keyboard or pushbutton CPU selection 

Autoboots Keyboards and mice (SV421) 
• Cascadable - v um. .maim- 

tl, k B® 
Servers 

LjJLu - isll6 

USA/Canada: 800-265-1844 (ext. 231) 
Fa* (519) 455 9425 / Intarnof E M«l intflstiUtoclKX 

http://www. starte 

StarTech 
roMn/iurttxxxTs 

UM • ( jmmU • Uk • hmn 
or C«M: (519) 455-9675 (c.t Ml) 

Circle 00 on Inquiry Card. 
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Disk Drives • Industrial Computers Industrial Computers 

Industrial PC Solutions 
■■■ Rackmount PCs 

Industrial PC Chassis 

Industrial Workstations 

Panel Display PCs 

Pentium/486/386 CPU Cards 

RS-232/422/485 Interface 

Analog and digital I/Os 

Data Acquisition 

Circle 1 20 on Inquiry Card. 

Call 800-800-6889 to 
receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs. 

Advaktech 
750 E. Arques Ave. 
Sunnyvale. CA 94086 
408-245-6678. Fax 408-245-8268 

Circlo 1 13 on Inquiry Card. 

Parallel 
SCSI 

PCMCIA 

Win •* Itu* n* lt>v JVVorUls SmmIU-nI with Town lir.uk- 

Portable Muih i/o Drives 
to Compute* ^ 
ParaM Pori 

Nuw 30% F*»tor $100 »»C Cum 
(t'CMCIA) 

Nunr 30*. FaMrw 

W w' lUMfy 

$100 PC Coni 
(PCMCIA) na *t mm 

9 Cm) KmiI 
1 G*j JAZ 

640M6OpkaU 

Intern.il UPS Battery Option! 

with All drives up to *1 Gig 

ph:(408) 983-1127 
* waaiMt m>io http://www.libertyinc.com 

FAX (408) 243-2885 Leavo Email address 

Circle 95 on Inquiry Card. 

Embedded PC 
Fits your applications 

and budget! BO400I 

Advantech 

Biscuit PC 
386/486 Single 
Board Computer 
with SVGA/LCD 
and more... 

• Ultra small sire 

(145mm x 102mm) 

• Supports all 486DX 

and 5x86 CPUs 

• Local bus SVGA/LCD 

interlace 

•Multi port RS-232 

and Ethernet 

communication 

• Supports Solid Slate 

Disks 

• PC/104 expansion 

Call Today for a Free Catalogue t 

U.S.A. 

Td (408)522 46% far (408)245-8268 
E-mail inMtAdvanlech USA com 
International 

Tri 886-2-218456/ Fax 886 2-2183875 

http-VAvww advantech com Iw 
E-mail. EBCtftad attvanlecli com Iw 

Circlo 1 12 on Inquiry Card. 

Turnkey Solutions for Industrial Computers 

200MHi Pentium Professor PCI/ISA iBC *n Mo* m ro svw, v*. hn Cak, sgi l ta Wii 
• Fault Tolerant System/RAID Solution 

• Full Line of Rack Mount Products 

• Partnership for the Future 

-Hyfierspeed Reseller Program 

OEM/Customized Design Projects 

-Government/Corporate Discounts I hllp //WWW .»|>fxo tom 

t M.«U 4p(Mo«ap(MO com 

800-927-5464 

Inion | 
Chips* 

★ 

Catalog 
On Line! 

International. Inc. 

ion IbiHw, Owvr. Vm )ovr CA <X»l )l 

Trt (40R) 4S2 0200 • I am (40K. 4S2 0210 

Circle 1 17 on Inquiry Card (RESELLERS: 1 18) 
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SILICOIMRAX 

t 

Hot Swap Redundant PS 
Avail, in 8 14 or 20 Hot* 

Leading you into the future of 

Industrial Rackmount Systems... 

484 lo Pentium Pro’* 

ISA/ VISA/ PCI 

•Completely Configured Systems 
ro'i ° Radimounl System enclosures 

^ami/Cbdustnal Workstations 
^ ; • lilomtors ° ITtemtor Cndosures 

• Keyboards ® Keyboard Enclosures 
•Single Board Computers 
0 8 to 28 Slot Pdssrve Backplanes 

lup to 8 PCI slots) 
“S® Tor more Information 

SRFC-210 . V http://www.siliconrax.com 
ir Radunownt Chaim info^p$llkonrcu.com 

Leasing option available 
U. 488-728.1090 Fax 408-24S-2570 

Circlo 1 1 9 on Inquiry Card. 
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Memory/Chips/Upgrades • Miscellaneous Hardware Multimedia/CD-ROM • Programmable Hardware 

H^aDSentay 
The only way to make sure your 
super-powered PC is properly cooled! 

Mike sore your system and CPU xt operating 3——ee 

—«!•»•! M>mI 

— 1 if <J 

--- H 

!s£ 
WWW* 

CAMELtrfwN 

jndCPll.it .ill times 

• Prevent he^treLited system ctashpb. 

. Protect yourdrta. 
• Prolongwr 
• be notified automatically of overfie.it axvKUotb. 

. Windows 3.1 / 95 / HI. Novell versions avalalfc. 

1-6SS-S46-4321 
http://www.camusa.com 

' 0l6CKancotAie.lvMjose.CA 95131 Id: 1400 321 9000F» 1400321 9005 

Circle 96 on Inquiry Card (RESELLERS: 97). 

• Complete line of models & sizes in stock • Computer ( liassis 

• CD-ROM Enclosures • RAID Enclosures • 19" Rack Cabinets 

• Hot Swapahle Power Supplies • Removable Disk Drive Modules 
• NEW! ATX-style chassis • Designed for ECC certification 

• Competitive prices • Custom colors & designs available 

Call NOW for information and catalog 

1-800-394-4122 

CALIFORNIA 
PC PRODUCTS 

VISA & MasterCard accepted - 
408-638-9460 - 205 Apollo Way 

Same day shipment! 
Hollister, CA 95023 

Circle 98 on Inquiry Card (RESELLERS: 99). 

S)U(Kg)@G= 
l J is a vertically integrated design 

and manufacturing company specializing in computer enclosures, disk 
subsystem enclosures and fully integrated systems 

Industrial PC Enclosures 
Tower PC Enclosures 
Tower Drive Enclosures 
Rack Systems 
Rackmount Accessories 
CPU Cards and Backplanes 
Rackmount Drive and PC Enclosures 
Industrial PS2 Power Supplies 
Redundant N+1 Load Sharing Power Supplies 

I'ltotu*: I 702-356-5595 F SIX! 1-702-356-6361 Email:info(tisligcr.com 
Internet: hrtp /'www vlitecruNn Postal: 1385GrcgSt.Suite 101 Sparks. NV X94U 

Circle 100 on Inquiry Card 
170 BYlt JANUARY 1997 (RESELLERS: 101). 

Design, Print and Apply 
CD Labels 
for s7995 4—^'^ 

mm/ 
NEAT o 
CD LABELER KIT 

[*|)Create your own art¬ 
work On Your Computer 
with easy-to-use NEATO Templates. 

(2) Print on Any Laser Printer using NEATO 
pressure sensitive die-cut labels. 

(3) Using the NEATO Label Device. 
apply labels. PERFECTLY EVERY TIME! 

NEAT ■>. 

KM lr 
• The NEATO 

CO Label 

Appitcalor 

• 100 Labels - 

Aborted Cotas 

• De*gn£»|>r<*s LibeH,B 

Software lor Windows 

•NEATO Label Design 

Tent plates lor MAC and PC 

800-984-9800 
NEATO v 250 Dodge Ave • East Haven. CT 06512 203-466-5170 • Fax 203-466-5178 

In Europe Ealing House. 33 Hanger Lane. London W5 3HJ. UK 

♦44 (0)990 561571 • Fax *44 (0)181 932 0480 

See us ,il http://Www.nealo.com 

Circle 102 on Inquiry Card. 

Control 
Practically 
Anything. 
from $Zf 

Little Star, $195 
301/0 Lines 

Our miniature controllers arc ideal for machine 
control and data acquisition. Easy to program 
with our Dynamic C. Start saving time and 
money. Oil I for your free demo disk today! 

1724 Picasso Ave. 
Davis, CA 95616 
916.757.3757 
916.753.5141 FAX 
http://www.zworld.com 

I*6r immediate information, use our 24-1 lour AutoIftC. 
Clall 916.753.0618 from your FAX. Request catalog #18. 

Circle 103 on Inquiry Card. 
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Internet Services Recruitment 

aPply2us@aol.com 

Join in the 

excitement 
of our expansion. 

MANAGEMENT I DEVELOPMENT 
* SW Development Project 

Managers, Wm/Mac/UNIX 

► Network Project Managers 

► MIS Project Managers - 

STRATUS. P1/I.UNIX/C.C++ 

* Internet Applications Specialists 

’ Web Applications Specialists 

' Web Postmasters 

Hiway Technologies offers convenience with our online 
order form and online domain registration. Hiway Systems are 
fast as we power your site with state of the art Silicon 
Graphics RISC based servers. We also blast your data to the 
internet over one of our fiberoptic T3 lines. Hiway provides 
reliability as we employ fully redundant servers, UPS and 
generator back-up and even redundant T3 connectivity on 
two separate backbones. 

Virtual Domain 
Plans 

starting at just 

$24-95 

Reseller opportunities available at: 
http://www.hway.net/reseller 

Place your order at: 
http://www.hway.net 
1800 339-4929 (561)989-8574 
salesGh way. net 

Hiway Technologies 
THE WORLDWIDE LEADER IN WEB HOSTING 

OPERATIONS 
• Network Hogincers/Aichilccts 

• UNIX Systems Administrators 

• Newsroom Support Specialists 

• UNIX Network Operators 

• Network Performance Analysts 

• Win/Mac Network Admin 

OTHER 
• Wm/Mac/UNIX Automated 

SW Testers 

* Technical Wnters/Traincrs 

• Macintosh. C/C++ Developers 

• Windows, C/C++ Developers 

•UNIX. C/C++SW Developers 

•PI/I, UNIX. C/C++ Programmers/ 

Analysts 

•C/UNIX, SYBASE Dcvclopera 

• Sr. SYBASE NAf 
• Sr. Research Engineers 
• SAS Programmer Analysts 

• C++/Visual Basic Developer 

Opportunities arc currently available 

in Northern VA, Needham, MA, 

Klmsford, NY 

and Newport Beach, CA 

For consideration, please send or fax your 

resume, noting position of interest, to: 

Technologies Recruiting. Dept BOW, America 

Online Inc., 12100Sunrise Valley Drive, Heston, 

VA 20191. Fax: (703) 453 4015; e-mail: 

apply2us(*aolrom Explore the AOL home page 

at nwiMol.com/careers/ Or. 

call our Job Hotline at (800) 

392-0200. Wc arc an < 

opportunity employer. 

Your Future. 
Now Available at America Online 

n equal 

A 
AMERICA 0NUNE 
fKfirtfjrrt 

Circle t25 on Inquiry Card (RESELLERS: 126). Circle 80 on Inquiry Card 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

SOMETHING MISSING? 
Complete your BYTE eolleetion by ordering Baek Issues today! 

1991 1992 1993 1994 1995 1996 Check enclosed 

VISA MasterCard 

Card # 

Charge: 

American Express 

Exp. Date 

Name 

Signature 

First Name 

Last Name 

Address 

Address 

Special Issues 
■IMtMW 

Sprrul Hum IIS OrWrry $300, Foroqn DHrvery $4 00 1990 thru 199C U S Urkvety $4i 50. forrwjn Ortfvrty $8 50. 

C*uAi ItMexico S7X)0Ad imuo prior to 1990US DeWrty $300.f0*090Orinery *400 Kaillot raUMlyJ Ihoe 

p«.co metode: post** IUSI. «wt»oe mad (lornytl All efceeki wwlbon U S I undt and drawn on a U.S. bank. 

Pkaw Mkatr *»h*rh 1 \uh\ you would likr by eheckmq (•/) I Sc hoxev Send reque\t\ with payment to: 

fiffll Back hwret. One Phoenix Mill lane. Peterborough. Nil. 014S8. (€03) 974-9781 

City 

State Zip 

A Division of Tlh-Median' Hill ( 'om/kimcs 
& 
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ADVERTISER CONTACT INFORMATION 
To order products or request free information, call advertisers directly or send in the Direct Link Card by 

mail or fax! Let them know you saw it in BYTE! 

INQUIRY NO. PAGE NO. PHONE NO 

A 
91-92 AO SYSTEMS 167 888 616 6188 

194-196 ADVANCED INTERLINK 90 714894 1675 

106-107 AE HOME CORPORATION 169 818 961 2499 

129-130 ALADDIN SOFTWARE 
SECURITY INC 

84 712 564 5678 

127-129 ALADDIN SOFTWARE 
SECURITY INC 

143 217 564 5678 

735-736 ALASKA SOFTWARE 40IS24 ♦496196957222“ 

80 AMERICA ONLINE 
TECHNOLOGIES 

172 800 392 8200 

87 AMERICAN ADVANTECH 166 800 800 6889 

112 AMERICAN ADVANTECH 168 800 800 6889 

113 AMERICAN ADVANTECH 168 800 800 6889 

84-65 AMERICAN MICROSYSTEMS 166 800648 4452 
cit 300 

132 AMERICAN POWER 
CONVERSION 

18 800-BUY APCC 
oil 8022 

131 AMERICAN POWER 
CONVERSION 

33 800 BUY APCC 
oil 8027 

• AMERICAN POWER 
CONVERSION 

32A-B 401 788 2797" 

• APEX PC SOLUTIONS 163 000 861 5858 

117*118 APPRO INTERNATIONAL INC 168 800-927 5464 

236 ARTECON 121 800 872 7783 

742-743 AXIS COMMUNICATIONS 81 ♦46 46 270 1800 

B 
450 BIX 181 80041954775 

BYTE 148 603 924 2663 

BYTE 190 603 924 2663 

BYTE BACK ISSUES 113 603 924 9281 

BYTE BACK ISSUES 172 603 924 9281 

BYTE CETRACONFERENCE 40IS28 

BYTE CUSTOMER SERVICE 22 ♦353 91 752 792 

BYTE DECK 175 603 974 2596 

BYTEEUROOECK 114 603 924 2533 

BYTE FIELD SALES 40IS22 ♦353 91 752 793 

BYTE ON CO ROM 189 800 924 6621 

BYTE SUB MESSAGE 22 

BYTE SUB PROBLEMS 40IS26 

BYTE WEB SHE 187 bnpJtwmtbi/toxnm/ 

98-99 

c 
CALIFORNIA PC 
PRODUCTS INC 

170 800 394 4122 

96-97 CAMELEON TECHNOLOGY INC 170 800 4407466 

209 CARDIFF SOFTWARE 162 800 659 8755 

220-221 CENSUS COMPUTER 162 818 839 7838 

110 CHRYSALIS ITS 171 613731 6788 

733*734 CMO TECHNOLOGY 40IS6 714454 0800 

701-702 COMPEXINC 55 714-630-7302 

• COMPUTER BOOK CLUB 129 614 759 3749" 

133 COMPUTER DISCOUNT 
WAREHOUSE 

44-45 800 959 4C0W 

• COMPUTER EXPO 97 401S 16 

201 COMPUTE RIANE UNLIMITE D 152 800 526 3482 

134 COREL 21 613 728 0826 
oil 3080 

135-136 CYBEX COMPUTER 
PROOUCTSCORP 

52 205 4304000 

INQUIRY NO. PAGE NO. PHONE NO. 

704-705 CYBEX COMPUTER 
PROOUCTSCORP 

n 

CV1 205 4304000 

• 
D 

DATA COMMUNICATIONS 24*25 

• UATAPRO 154 

737-738 DIETRICH 40IS14 ♦49761 56881“ 

172*175 DISTINCT CORPORATION 142 408 366 8933 

137 DISTRIBUTED PROCESSING 
TECH 

46 407 8305522 

190-191 DR SOLOMON'S SOFTWARE 43 888 ORSOLOMON 

138-139 DTK COMPUTER INC 102 800 789 7385 

124 DUNN SYSTEMS 171 800406 DUNN 
cit 405 

E 
706-707 EUTRON 401S 12 ♦3935201003 

731*732 EXABYTE EUROPE 40IS27 ♦31202540090 

F 
720-721 F4H SIMULATIONS 15 ♦31 135427518" 

222 FAJRCOM CORPORATION 147 573 445 6833 

708-709 FAST SECURITY AG 40IS5 ♦49 89 894721 20 

170-171 FINSON 62 ♦39 2 6698 7036 

727*728 FIRST INTERNATKTNAL 
COMPUTER 

40IS2 ♦886 2 718 2782" 

202-203 FIRST SOURCE INTI 153 714 448 7750 

211 FOREFRONT DIRECT INC 157 8006534933 

196 FORTRES GRAND 
CORPORATION 

39 800 3310372 

G 
108 GAGE APPLIED SCIENCES INC 167 800 567 GAGE 

«nl 3425 

184 GLOBETROTTER SOFTWARE INC 75 408 370 7800 

212*213 GRANITE DIGITAL 158 510-471-6447 

710 GREY MATTER LTD 37 ♦44 (011364654200“ 

729-730 GVC CV ♦886 2 704 0338" 

H 
125-126 HIWAY TECHNOLOGIES 172 800 339HWAY 

I 
93-94 ICP ACQUIRE 167 888 6186188 

• IDT INTERNET 165 800 6899438 

231 INTEGRIXINC 96 800 300 8288 

141*142 INTERGRAPH COMPUTER 
SYSTEMS 

51 800763 0242 

165-166 IQ SOFTWARE 8-9 800 458 0386 

J 
LAME CO ELECTRONICS 159 800 831 4242 

JAVA RECRUITMENT 103 

K 
143-144 KINGSTON TECHNOLOGY 31 714 437 3334 

226-227 

L 
LATRADE 156 310539 5844" 

122-123 LAMEY COMPUTER SYSTEMS 171 800 548 4778 

95 UBERTY SYSTEM INC 168 406 983 1127 

711 LOGIC PROGRAMMING 40IS 26 
ASSOCIATES 

800949 7567 

INQUIRY NO PAGE NO. PHONE NO. 

# M 
MCGRAW HILL ON LINE 40IS27 

210 MICRO 2000 150151 818-547-0397“ 

204-205 MICRO SOLUTIONS 
COMPPROO 

155 800 795 1214 

• MICRO INTERNATIONAL INC 169 800 967 5667 

160 MICRON ELECTRONICS 12*13 800486 2059 

161 MICRON ELECTRONICS 72*73 800 723 2998 

162 MICRON ELECTRONICS CII-1 800 3677306 

• MICROWAY 131 508 7467341 

145 MINIIABINC 35 814 738 3280 

712*713 MINOLTA GMBH 40IS 11 ♦49 511 7404 401 

725-726 MITAC 95 ♦886 2 501 4265“ 

109 

N 
NATIONAL INSTRUMENTS 167 800433 3488 

102 NEATO 170 800 984 9800 

235 NSR 140 610 941 9600 

# 0 
ON TIME MARKETING 40IS16 ♦49 40 227 9405 

• OSBORNE MCGRAW HILL 182-183 800 822 8158 

P 
• PAAM"97 122 ♦44-0-1753 35 8081 

715 PERSOFT INC 40IS19 800 3685283 

185-186 MPS BUSINESS 
ELECTRONICS 

77 800 835 3506 

146-147 PINNACLE MICRO 7 714789 3000 

739-740 PK ELECTRONICS 40IS10 ♦60 6 677 2993 

148 PKWARE INC 79 414 354 8699 

206 POLYWELL SYSTEMS 161 800 3007659 

182 POWERQUEST 2*3 800 379 2566 

223 POWERSOFT OPTIMA 29 800-395 3525 

741 PRIME ELECTRONICS 
TRADING GMBH 

Q 

40IS20 ♦ 4949484080 

105 QUALSTARCORP 169 800 468 0680 

82-83 QUATECHINC 166 800553 1170 

R 
120 RACKMASTER 168 8004804384 

180*181 RAJDTEC CORPORATION 146 779664 6066 

716-717 RAIMA CORP 40IS1S 206 5570200 

228 RAINBOW TECHNOLOGIES 61 714 4597300 

88-89 RCI 167 800 RCI 8090 
eat 71 

115*116 RECORTECINC 169 888 RECORTEC 

207-208 ROSE ELECTRONICS 160 800 333 9343 

150-151 ROSS TECHNOLOGY INC 93 800 ROSS YES 

S 
121 SCITECH INTERNATIONAL 171 800 898 9044 

722-723 SEH COMPUTERTECHNIK 
GMBH 

40IS14 ♦49 521 942260 

218-219 SHARK MULTIMEDIA 165 800 800 3321 

234 SILICON GRAPHICS 99 800 636 8184 
<fcp<L5 

119 SILICON RAX 168 8007008560 

176 BYTE JANUARY 1997 



INDEX TO ADVERTISED PRODUCTS 
For free product information from individual advertisers, circle the corresponding 
inquiry numbers on the response card! 
To receive information for an entire product category, circle the category number on the response card! 

CATEGORY NO 
INQUIRY NO. PAGE NO 

HARDWARE 

2 ADD-IN BOARDS 
96-97 CAMELEON TECHNOLOGY INC 170 

727-728 FIRST INTERNATKTNAL COMPUTER 40IS2 

• JAMECO ELECTRONICS 159 

82-83 QUATECHINC 166 

3 BAR CODING 
84-85 AMERICAN MICROSYSTEMS 166 

86 VIDEXINC 166 

4 COMMUNICATIONS 
87 AME RICAN ADVANTECH 166 

742-743 AXIS COMMUNICATIONS 81 

201 COMPUTERLANE UNLIMITED 152 

88 89 RCI 167 

90 STARTECH COMPUTER PROOUCTS 166 

60 COMPUTER TELEPHONY 

111 TALKING TECHNOLOGY INC 167 

6 DATA ACQUISITION 
737-738 DIETRICH 40IS14 

108 GAGE APPLIED SCIENCES INC 167 

109 NATIONAL INSTRUMENTS 167 

82-83 QUATECHINC 166 

5 DESKTOPS 
91-92 ACI SYSTEMS 167 

220-221 CENSUS COMPUTER 162 

• DELL COMPUTER CORP 37 

• DELL COMPUTER CORP 24-25 

• DELL COMPUTER CORP CV-CVIII 

138-139 DTK COMPUTER INC 102 

727-728 FIRST INTERNATIONAL COMPUTER 40IS2 

93-94 ICP ACQUIRE 167 

141-142 INTERGRAPH COMPUTER SYSTEMS 51 

160 MICRON ELECTRONICS 12-13 

161 MICRON ELECTRONICS 72-73 

162 MICRON ELECTRONICS ai-i 

725-726 MITAC 95 

235 NSTL 140 

206 POLYWELL SYSTEMS 161 

119 SILICONRAX 168 

176-177 TEXAS MICROSYSTEMS INC 65 

114 TRI MAP INTERNATIONAL INC 169 

224-225 XI COMPUTER CORP 108 

53 DIAGNOSTIC EQUIPMENT 
211 FOREFRONT DIRECT INC 157 

212-213 GRANITE DIGITAL 158 

210 MICRO 2000 150-151 

CATEGORY NO 
INQUIRY NO. PAGE NO. 

7 DISK DRIVES 
236 ARTECON 121 

733-734 CMO TECHNOLOGY 40IS6 

231 INTEGRIXINC 96 

143-144 KINGSTON TECHNOLOGY 31 

95 LIBERTY SYSTEM INC 168 

204-205 MICRO SOLUTIONS COMP PROD 155 

146-147 PINNACLE MICRO 7 

• QUANTUM CORPORATION 16-17 

76 INDUSTRIAL COMPUTERS 
112 AMERICAN ADVANTECH 168 

113 AMERICAN ADVANTECH 168 

117-118 APPRO INTERNATIONAL INC 168 

120 RACKMASTER 168 

115-116 RECORTECINC 169 

119 SILICONRAX 168 

114 TRI MAP INTERNATIONAL INC 169 

13 LAPTOPS & NOTEBOOKS 
220-221 CENSUS COMPUTER 162 

• COMPAQ 55 

201 COMPUTERLANE UNLIMITED 152 

• DELL COMPUTERCORP CV-CVIII 

727-728 FIRST INTERNATIONAL COMPUTER 40IS2 

• MICRO INTERNATIONAL INC 169 

160 MICRON ELECTRONICS 12-13 

161 MICRON ELECTRONICS 72-73 

162 MICRON ELECTRONICS 01-1 

725*726 MITAC 95 

154 TOSHIBA AMERICA INC 66-67 

601 WINBOOK COMPUTER CORPORATION 11 

23 MASS STORAGE 
106-107 AE HOME CORPORATION 169 

137 DISTRIBUTE D PROCESSING TECH 46 

731 -732 EXABYTE EUROPE 40IS 27 

212-213 GRANITE DIGITAL 158 

231 INTEGRIXINC 96 

204-205 MICRO SOLUTIONS COMP PROD 155 

105 QUALSTARCORP 169 

• QUANTUM CORPORATION 16-17 

180-181 RAIDTEC CORPORATION 146 

15 MEMORY/CHIPS/UPGRADES 
96-97 CAMELEON TECHNOLOGY INC 170 

202-203 FIRST SOURCE INTI 153 

• JAMECO ELECTRONICS 159 

226-227 LA TRADE 156 

741 PRIME ELECTRONICE TRADING GMBH 40IS20 

150-151 ROSS TECHNOLOGY INC 93 

16 MISCELLANEOUS HARDWARE 
106-107 AE HOME CORPORATION 169 

CATEGORY NO 
INQUIRY NO. PAGE NO 

98-99 CALIFORNIA PC PRODUCTS INC 170 

737-738 DIETRICH 40IS 14 

100-101 SLIGER DESIGNS 170 

17 MODEMS & MULTIPLEXORS 
163-164 ZYXELUSA 101 

18 MONITORS & TERMINALS 
729-730 GVC CV 

603-604 LG ELECTRONICS 113 

725-726 MITAC 95 

185-186 PHILIPS BUSINESS ELECTRONICS 77 

611-612 SAMSUNG ELECTRONICS 114 

155-156 VIEWSONIC 107 

232-233 VIEWSONIC 56-57 

19 MULTIMEDIA/CD-ROM 
• MCGRAW HILL ON LINE 40IS27 

102 NEATO 170 

741 PRIME ELECTRONICE TRADING GMBH 40IS20 

607 RICOH CORPORATION 80NA3 

218-219 SHARK MULTIMEDIA 165 

234 SILICON GRAPF8CS 99 

63 NETWORK HUBS/SWITCHES 
135-136 CYBEX COMPUTER PRODUCTS CORP 52 

704-705 CYBEX COMPUTER PRODUCTS CORP on 

207-208 ROSE ELECTRONICS 160 

722-723 SEH COMPUTE RTECHNIK GMBH 40IS14 

64 NETWORKING 
194-195 ADVANCED INTERLINK 90 

• APEX PC SOLUTIONS 163 

135-136 CYBEX COMPUTER PRODUCTS CORP 52 

704-705 CYBEX COMPUTER PRODUCTS CORP on 

231 INTEGRIXINC 96 

207-208 ROSE ELECTRONICS 160 

57 PCMCIA 
202-203 FIRST SOURCE INTI 153 

20 PRINTERS/PLOTTERS 
201 COMPUIEKLANE UNLIMIT t U 152 

737-738 DIETRICH 40IS14 

712-713 MINOLTA GMBH 40IS11 

722-723 SEH COMPUTE RTECHNIK GMBH 401S14 

153 TEKTRONIX 23 

21 PROGRAMMABLE HARDWARE 
127-128 ALAODIN SOFTWARE SECURITY INC 143 

708-709 FAST SECURITY AG 40IS5 

104 TERN INC 171 

103 ZWORLD ENGINEERING 170 

22 SCANNERS/OCR/DIGITIZERS 
188-189 SPOT TECHNOLOGY 58 
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EDITORIAL INDEX 
For more information on any of the companies covered in articles, columns, or news stories 

in this issue, circle the appropriate inquiry number on the response card. Each page number refers 

to the first page of the article or section in which the company name appears. 

IRY HO PAGE NO INQUIRY NO. PAGE NO. INQUIRY NO. PAGE NO. INQUIRY NO. PAG1 

A 
Acer 40IS3.40IS17,127 

Adobe Systems 127 

1051 America Online 116 

Apert us Technologies 97 

Apple Computer 68.127 

Arbor Software 91 

Ans Applications 40IS3 

Arts Video Infographiqoc 40IS13 

1038 Astro Research 184 

Asymetrix 127 

1052 Altachmatc 116 

AVM 40IS3 

B 
Be 127 

Brssantz, Kuppcrs 4 01 S3 
& Company 

Bor Lind International 127 

c 
C-Cubed Microsystems 59 

995 C3 Computer Telephony 40IS23 

1040 Canon Computer Systems 127, 
184 

Carleton 97 

998 CAS 40IS23 

CeHware 4 01 S3 

985 Chase Advanced 40IS23 
Technologies 

Cheyenne Software 127 

994 ComEMTex 40IS23 

1109 Compaq Computer 40IS3.127, 
133 

Computing McGrawHiH 123 

Connectix 127 

Corel 26 

Craltwork Solutions 49 

D 
978 Data Cell 40IS23 

Dcbian/GNU 49 

1008 Decisioncering 184 

Ddn Computer 49 

1002 Design Intelligence 184 

1045 Diamond Multimedia Systems 141 

1000 Digital Equipment 26,42. 
123,127 

Digital Harbor 127 

DTM Data Telemark 40IS3 

1031 Dynamic Pictures 184 

E 
Eimilei 127 

F 
Featron Technologies 40IS17 

First International Computer40IS 17 

1057 FLFSoft 116 

1032 Ruke 184 

1012 ForeFront 184 

Fraunhofer Institut fur 40IS3 

Arbeilswvtschaft und 
Organisation 

1011 FTP Software 184 

Fujitsu 401S17 

1050 Functional Business Systems 116 

G 
986 GcBE Penphcngcracte 4CMS23 

1018 Gbbalmk 184 

1006 Griggs Productions 184 

GVC 40<S17 

1030 GW Instruments 184 

H 
HAHT software 26 

1059 Harlequin 116 

HarteHanks Communications 97 

Hewlett Packard 127 

1112 Hirschmann Network 401S23 

Systems 

HQ Lem und 40ISI3 

Informations systeme AG 

i 
i 

IBM 40IS3.68.91.127 

InfoMagic 49 

InMagx: 123 

Innovative Software 127 

Development 

Innovative Systems 97 

Inteco 40IS13 

1037 Integrix 184 

Intel 14,127 

Intergraph 127 

IntraNetWare 127 

Isys/Development 401 S3 

Iterated Systems 80NA1 

IXOS Software 401 S3 

J 
Java 63 

K 
1004 Katyn 184 

L 
977 Leutron Vision 40IS23 

1110 LG Electronics 133 

Lightstonc Multiuser 401 S3 

Systems 

Lotus Development 127 

M 
Macromedia 127 

Market Knowledge 97 

MarkctScape 127 

1010 McAfee 184 

990 Media Scout Multimedia 40IS23 

1023 Mcdiatnx Pcnpherals 184 

996 Mcgasoft 40IS23 

Metra Engineering 401 S3 

1001 Mctrowcrks 47,127 

1019 MicroHelp 184 

1026 Micronics Computers 184 

1044 Micronics Computers 141 

/Orchid Technology 

1053 Microsoft 14,26,53,68, 
116.123.127,137 

1015 Midisoft 184 

Miro 4CMS3 

MIT Modcrnc 40IS13 
Informations Technologio 

M4ac International 401S3, 
40IS17 

Moss Micro 192 

1033 Mutoh America 184 

N 
NEC 4 CM S3 

1111 NEC Computer Systems 133 

NEC Technologies 127 

NetConsuit Commumcalions40fS3 

NetManaqe 4 CM S3 

1054 NetObjects 116 

1009 NetPro Computing 184 

Netscape Communications 26, 
127,137 

Next Software 127 

1063 Novel 68.127,137 

0 
989 Oakley Data Services 40IS23 

993 Octopus 40IS23 

OLiVR 80NA1 

Oracle 14 

P 
Packard Bell 4CMS3 

1025 Paralax Graphics 184 

1043 PC Power A Coding 141 

PCI 127 

976 Phiips Business 40IS23 

Electronics 

1022 Pixera 184 

Power Computing 127 

Powersoft 127 

Pnsm Solutions 97 

Progressive Networks 80NA1 

1035 Proxima 127,184 

982 PSP Piokat Systeme 40IS23 

Q 
1061 Quadralay 116 

Quarterdeck 127 

R 
Red Brick Systems 91 

Red Hat 49 

Ross Technology 127 

s 
S.u.S.E. 49 

1005 SalesLoga 184 

Sanderson CBT 4CXS13 

SAS Institute 97 

1055 Sausage Software 116 

1108 Seagate Technology 48 

992 Siemens Anlagenlechmk 40IS23 

1062 Silicon Graphics 26,41.68,127 

1014 Simware 184 

1060 SkiSoft Publishing 116 

1056 Soft Quad 116 

1007 SoftShel! International 184 

Software AG 91 

1003 Software Publishing 184 

1020 SPSS 184 

Star Division 127 

1024 STB Systems 184 

1042 Strategic Simulations 141 

Stratus Computer 127 

Sun Microsystems 14,68.127 

999 Synopsys Scientific 40IS23 
Systems 

T 
997 TakoFive Software 40IS23 

1036 TandbcrgDala 184 

1034 Tecmar Technologies 184 

1021 Tektronix 127,184 

1029 Tdcbyte Technology 184 

1013 Thomson Software Products 184 

1058 Thunder & Lightning 116 

Tobit Software 4CHS3 

Toshiba 40IS17.127 

Training Dvect 40IS13 

TSTechnischc Software 401 S3 

Twmhead International 40IS17 

u 
1027 U.S. Robotics 127,184 

988 Ultima Electronics 40IS23 

Utimaco Safcware 4 CM S3 

V 
Vality Technology 97 

VDOnot 80NA1 

Veriiog 127 

Verity 123 

Vinca 127 

Visual Analysis 401 S3 

Visual GIS 40IS23 

VocalTec 80NA1 

VR-Systems 40IS3 

w 
Wal Data 127,139 

Walnut Creek 49 

Wildcat Canyon Software 123 

WorkGroup Solutions 49 

Y 
Yggdrasil Computing 49 

z 
ZyXel Communications 184 

IS pages apfMNif only m the ImM-umIk *>.»! NA pages appear only the North America edition. 
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PEAK PERFORMANCE IS 
THE NAME OF THE GAME 
The name of the book to get you there is the 

BYTE Guide to 
Optimizing 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 get the real scoop on hardware issues and 
third-party products. An ideal guide and handy 

reference, you'll turn to the BYTE Guide to 
Optimizing Windows 95 again and again as you 

power up Windows 95 to your standards. 

Guide to 

OPTIMIZING 
WINDOWS 95 

Shortcuts and 
Techniques 

for Increased 
Productivity 

BYTE Guide to Optimizing Windows 95 

by Lenny Bailes 

with Bermant, Menefee, and Heilbom 

$29.95 USA 

ISBN: 0-07-882120-7 

BVTE 
lOpenDoc 

WhitUn 
Hcwit Wort. 

Hon to Fro? «n lor K 

BYTE Guide to CD ROM, 

Second Edition 

by Michael Nadeau 

Includes One CD-ROM Disc 

$39.95 USA 

ISBN: 0-07-882104-5 

BYTE Guide to OpenDoc 

by Joshua Susser& 

Andrew MacBride 

$29.95 USA 

ISBN: 0-07-882118-5 

Schildt's Windows 95 

Programming in C and C++ 

by Herbert Schildt 

$29.95 USA 

ISBN: 0-07 882081-2 

Schildt's Advanced Windows 95 

Programming in C and C++ 

by Herbert Schildt 

$29.95 USA 

ISBN: 0-07-882174-6 

□ sbdrneS! 
http://www.osbome.com 

C0DE=SF36BYL 

Available now at your local book and computer stores 

or call 1 -800-822-8158 and use your American Express, 

VISA, Discover, or MasterCard. 

WhmmafllrMrfi'nnritillt twnf^rnmn 
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Circle 1002 
on Inquiry Card. 

Design Intelligence, Inc. 
Seattle, WA 

(206) 343-7797 

fax: (206) 343-7750 

http://www.design-intelligence.com 

Publish Dynamic Documents 
Producing good-looking documents can be a struggle, which 

is why design templates and Wizards are a popular way to 

guide nondesigners through the process of turning ideas into com¬ 

pelling proposals and reports. A new program for Windows 95, 

called i-publish, seeks to improve on this process. 

The i-publish program (which is slated to ship in the second quar¬ 

ter of this year) offers templates for all sorts of documents. But what 

sets it apart is its built-in intelligence. Rather than using the static 

approach that most programs offer, i-publish templates dynami¬ 

cally change as you assemble content. For example, as you drop 

photos, text, or other content into template “frames," i-publish auto¬ 

matically fits information such as captions and headlines, doing the 

resizing and reformatting as you go. 

In addition, the expertise built into the program ensures that all 

the elements relate to each other as you add or delete information. 

And the program is smart enough to reformat a document for dif¬ 

ferent applications. For example, if you create a newsletter for print 

and tell i-publish you want to post it on the Web, it will automatically 

put in Web-appropriate bullets and create necessary links. 

You can engage in all sorts of what-if scenarios (e.g., changing 

fonts and colors), and i-publish will adjust everything else in the 

document so the overall look remains professional and balanced. 

-Jon Pepper 

Business 

Text and Numbers 
Become High-Impact 
Visuals 

A COMPANION 10 MlCROSOII OFFICE, 

ActiveOffice (about $50) lets you 

highlight specific numbers or sec¬ 

tions of text in a document, click 

ai 

once in the ActiveOffice Gallery, 

and transform those numbersand/ 

or words into visual elements for 

presentations. 

Contact: Software Publish inf* 

Corp.t San Jose, (A. (800) 336- 

8360or (408) 537-3000; 

http:llwunv.spco.com. 

Circle 1003 on Inquiry Card. 

Customize Project 
Status 

Will! Soil 0011 iNSKiHI ($ 189), YOU CAN 

view personalized status informa¬ 

tion from Microsoft Project sched¬ 

ules across Windows-compliant 

networks. The program automati¬ 

cally rolls up and partitions multi¬ 

ple projects into five separate sub¬ 

ject categories: task, department, 

project, individual, and company. 

You can view all items of a subject 

at once in spreadsheet format or 

just focus on a particular item. 

Contact: Kalyn Corp.. Los 

Altos. CA. (800) 595-2596 

or (415) 948-5124; 

http: I Iwww. kalyn. com. 

Circle 1004 on Inquiry Card. 

Sales Automation 

The SaifsLogix Saus Iniormaiion Sys¬ 

tem offers contact, account, and 

opportunity management; group 

scheduling; territory management; 

word processing; printing to pa¬ 

per-based organizers; forecasting; 

custom and built-in reporting; a 

client/server database; and an on¬ 

line Sales Encyclopedia. The Client 

component, for remote, network, 

or stand-alone use, costs $395; the 

Workgroup Client component, de¬ 

signed for network use only, is $295. 

Also available are Mobile Connec¬ 

tion ($295), Information Server 

($995), and Synchronization Serv¬ 

er ($995) components. 

Contact: SalesLogix Corp., 

Scottsdale. AZ. (888) 643- 

6400 or (602) 368-3700; 

http:/1www. saleslogix. com. 

Circle 1005 on Inquiry Card. 

Thrive in a 
Diverse Workplace 

DlSKiNll) I OR ORtiANI/AIIONS ADJUSTING 

to an increasingly diverse work 

force and the globalization of busi¬ 

ness, No Potential Lost consists of 

three CD-ROMs (set, $4500; indi¬ 

vidual CD-ROMs, $ 1595 each). This 
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What’s New Software 

es, a visual GUI builder, Win32 bind¬ 

ings, Winsoek TCP/IP bindings, a 

Visual Ada source browser, Win- 

Dbg/Codeview Multilingual De¬ 

bug, and DLL import and export. 

ObjectAda for Unix ($8000) fea¬ 

tures an Ada 95 compiler for Hew¬ 

lett-Packard and Sun workstations, 

a debugger, a syntactic editor, and 

a browser. 

Contact: Thomson Software 

Products, San Diego, CA, (H00) 

833-0085 or (619) 457-2 700; 

http: I Iwww.thomsoft.com. 

Circle 1013 on Inquiry Card. 

Intranet Development 
Framework 

The toois inciudcd with Salvo V6ta (10 

concurrent users, from US$7250) 

help developers build Web appli¬ 

cations. The four tools specify rules; 

provide access-control manage¬ 

ment, object-level security, and 

impact analysis; control the pre¬ 

sentation of information to users; 

and provide identification of ac¬ 

tive rules, information on current 

states, invocation history, and time- 

stamped data. 

Contact: Sim ware, Inc., 

Ottawa, Ontario, Canada, 

(800)267-9991 or (613) 727- 

1779; http:llwww.sim ware 

.com/salvo. 

Circle 1014 on Inquiry Card. 

The Web 

Audio E-Mail 

A Windows 95-style task bah, Mim- 

soft Sound Bar ($29.95) contains 

icons for point-and-click access 

to PC sound capabilities, such as 

volume, bass, treble, and balance, 

from the monitor desktop. You can 

record voice e-mail messages, to 

which you can add music and sound 

from Sound Bar's 14 MB of sound 

and music files. The package in¬ 

cludes AT&T's WorldNet Service 

Internet-access software, two user 

licenses, and a Labtec AM-32 micro¬ 

phone, which plugs into your PC's 

sound card. 

Contact: Midisoft Corp., 

Bellevue, WA, (800) 776-6434 

or (206) 391-1610; 
http://www.midisoft.com. 

Circle 1015 on Inquiry Card. 

HARDWARE 

Accessories 

Digital Camera 

With the Pixera Visual Communica- 

tion System, you can capture, ma- 

nipulate, enhance, and manage 

24-bit-color images in resolutions 

up to 1 million pixels. The Pixera 

Personal ($795) includes a digital- 

camera system with fixed-focus 

and macro lenses; a PCI card or PC 

Card; cable; and software. The Pix¬ 

era Professional’s ($1195) digital- 

camera system features a variable- 

focus C-mount lens, ranging from 

1 inch to infinity. 

Contact: Pixera Corp., Los 

Catos, CA, (888) 474-9372 

or (408) 341-1800; 

http://www. pixera. com. 

Circle 1022 on Inquiry Card. 

Network Audio 
Communications 

Mediatrix's Audiotrix Phone package 

(US$495) includes a plug-and-play 

audio adapter and Texas Instru¬ 

ments' TMS320C50 DSP; a hand¬ 

set with on/off volume control, a 

headset connector, hands-free 

speaker operation, a built-in mi¬ 

crophone, and a built-in amplified 

speaker; and customized CTI soft¬ 

ware for Unix and Windows 3.lx, 

95, and NT. The Audiotrix device 

employs 16-to-1 ACELP hardware 

voice-compression technology; of¬ 

fers 16-bit full-duplex stereo dig¬ 

ital audio; and supports Microsoft 

DirectX 3. 

Contact: Mediatrix 

Peripherals, Inc., Sherbrooke, 

Quebec, Canada, (800) 820- 

8749or (819) 829-8749; 

http://www.mediatrix.com. 

Circle 1023 on Inquiry Card. 

Software Updates 
A browser add-on that lets you translate Spanish, French, or German 

Internet sites into English and vice versa, Globalink Web Transla¬ 

tor 1.1 supports Microsoft's Internet Explorer 3.0 and includes a Dic¬ 

tionary Editor, which lets you add new terms. $49.95. 

Contact: Cdobalink, Inc., Fairfax, VA, (800) 255-5660 or 

(703) 273-3600; http://www.glohalink.com. 

Circle 1018 on Inquiry Card. 

With Uninstaller 4, you can tell the program you need a certain 

amount of memory and it will find it; you can remove an application 

from one PC and copy it to another PC; and you can delete all appli¬ 

cations in one folder with one action. $39.95. 

Contact: MicroHelp, Inc., Marietta, CA, (800) 777-3322 or 

(770) 516-0899; http://www.microhelp.com. 

Circle 1019 on Inquiry Card. 

SPSS 7.5 for Windows, a statistical package for Windows 95 and 

NT 4.0, includesan ODBC query wizard; a Statistical Advisor; the abil¬ 

ity to save results in JPEG or HTML formats; and an internal script¬ 

ing language. Base system, $695. 

Contact: SPSS, Inc., Chicago, IL, (800) 543-2185 or (312) 

329-2400; http://www.spss.com. 

Circle 1020 on Inquiry Card. 

Add-Ins 

3-D Video Accelerator 

With Velocity 3D Windows (with 4 MB 

of memory, $ 199; with 8 MB, $299), 

you get a 64-bit 2-D acceleration 

engine, a 3-D rendering accelerator, 

and a Digital Video Engine delivered 

by the S3 ViRGE VX graphics-con¬ 

troller ASIC. The card delivers up to 

16.7 million colors and resolutions 

up to 1600 by 1200 pixels with re¬ 

fresh rates up to 160 Hz. 

Contact: SI B Systems, Inc., 

Richardson, TX, (888) 234- 

8750 or (214) 234-8750; 

http://www.stb. com. 

Circle 1024 on Inquiry Card. 

Video for Sun 
Workstations 

If you use a Sun UltraSPARC or Sparc- 

Station 5,10, or 20 workstation, the 

XVideoXtra ($7995) may be for you. 

The video-overlay card supports 

resolutions up to 1280 by 1024 pix¬ 

els and lets you use your favorite 

frame buffer. NTSC video displays 

at 60 fields per second and at a res¬ 

olution of 640 by 480; PAL and SE- 

CAM display at 50 fps and at a res¬ 

olution of 768 by 576. 

Contact: Parallax Graphics, 

Inc., Santa Clara, CA, (408) 

727-2220; http://www 

.parallax.com. 

Circle 1025 on Inquiry Card. 

Pentium Pro 
System Board 

Targeted to deliver RISC-level per- 

formance with Intel’s 440FX chip 

set, the W6-LI (with sound, $746; 

without sound, $702) features 150- 

to 200-MHz Pentium Pro CPUs; En¬ 

hanced IDE, PCI, and ISA expansion 

slots; Ultra Wide SCSI (up to 40 

MBps); and optional 16-bit Sound 

Blaster-compatible sound. 

Contact: Micronics 

Computers, Inc., Fremont, CA, 

(800) 577-0977 or (510) 

651 -2300; http: I/www 

.micronics.com. 

Circle 1026 on Inquiry Card. 
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Hardware What’s New 

Connectivity 

ISDN Terminal Adapter 

Thl Omni TA128 ISDN mooim ($399) 

features two serial DTE interfaces, 

so you can connect it as if it were 

two modems using a single ISDN 

line. The modem provides ISDN 

connection at 128 Kbps and gives 

you the option of using STAC com¬ 

pression over PPP, or V.42bis com¬ 

pression over V. 120. Both options 

enable the Omni TA128 to reach 

optimal throughput speeds up to 

460.8 Kbps. 

Contact: ZyXel 
Communications, Anaheim, 

CA, (800) 255-4101 or (714) 
693-0808; http:llwww 
.zyxel.com. 

Circle 1028 on Inquiry Card. 

Industrial Surge 
Protection 

DfSIGNED 10 PROTECT DATA-COMMUNI- 

cation lines in industrial environ¬ 

ments, Telebyte’s Mtxiel 8022 ($ 145) 

suppresses damaging transient 

overvoltage pulses caused by near¬ 

by lightning strikes, power-line dis¬ 

turbances, electrostatic discharge, 

and industrial load switching. The 

Model 8022 accommodates four- 

wire networks using RS-232-based 

signals or other signals whose am¬ 

plitude falls within +/-15 V. 

Contact: Telebyte Technology, 
Inc., Green lawn, NY, (800) 

835-3298 or (5 lb) 423-3232; 

http://www.telebytensa.com. 
Circle 1029 on Inquiry Card. 

ISDN Parallel-Port 
Terminal Adapter 

The DataBurst ISDN 128K provides 

uncompressed throughput of 128 

Kbps and compressed data trans¬ 

fer rates up to 512 Kbps. The inte¬ 

grated NT-1 version ($279) provides 

direct connection to an ISDN wall 

jack; the S/T version ($239) is de¬ 

signed for use with stand-alone NT- 

1s or PBXes. 

Contact: U.S. Robotics, Skokie, 
IL, (800) 877-2677or (847) 

982-5001; http://www 
.usr.com. 

Circle 1027 on Inquiry Card. 

Data Acquisition 

Network-Based Data 
Acquisition 

Avaiiabee for NuBus Macs running 

System 7.0 and PCI- and ISA-bus 

PCs running Windows 95, instru- 

Net places the analog electronics 

in boxes outside the computer and 

the noisy digital electronics inside 

the computer. A base instruNct sys¬ 

tem (call company for prices) con- 

sistsof a controller board with a 32- 

bit microprocessor, 256 KB of RAM, 

a nd 10 cou n ter/1 imer cha n nels; one 

external data acquisition box; and 

a cable. 

Contact: GW Instruments, 
Inc., Somerville, MA, (617) 
625-4096; http://www 
.gwinst.com. 
Circle 1030 on Inquiry Card. 

Graphics 

3-D Graphics 
Accelerator 

Based on the Oxygen chip, a scaiable, 

pipelined 3-D graphics-rendering 

and texture-mapping processor, 

the Oxygen 402 card ($4995) pro¬ 

vides four Oxygen chips operating 

in parallel; 32 MB of synchronous 

DRAM; resolutions from 640 by 

480 pixels to 1600 by 1200; color 

depths of 8,16, or 32 bits per pix¬ 

el; Gouraud shading and hardware 

dithering; and hardware z-buffer 

depths of 16 or 24 bits. 

Contact: Dynamic Pictures, 

Tektronix Phaser 350 
(supports 
Macs and PCs) 

$3495 
Circle 1021 
on Inquiry Card. 

Tektronix, Inc. 
Wilsonville, OR 

(800)835-6100 

(503) 682-7377 

fax: (503) 682-2980 

http://www.tek.com/color_printers/ 

Phaser 350 Beats Laser Printers 
Today’s low-cost color ink-jet printers deliver high-quality out¬ 

put, but their speed is another matter. That's why we were so 

impressed with the Tektronix Phaser 350. This solid-ink color print¬ 

er provides equivalent or better speed and output quality compared 

to today’s fast color laser printers, but with great convenience and 
reliability at a lower cost. 

The Phaser 350's new high-speed Fast Color print mode pro¬ 

duces full-color pages at 6 pages per minute. No color laser print¬ 

er costing anywhere near the 350’s $3495 base price can do that. 

Tektronix managed this speed upgrade by finding clever ways to 

drop out dots (the base resolution is 600 by 300 dpi) without se¬ 

verely affecting the print quality. True, you can notice a difference 

depending on the type of document you print, but the color qual¬ 

ity is still very good. If you need the best color, you can opt for the 

4-ppm speed. 

The Phaser 350 uses four (CYMK) color ink sticks that resem¬ 

ble wax crayons and drop into shape-coded slots. Maintenance is 

almost nonexistent, and setting up the 350 is easier than dealing 

with color laser printers, which can be cumbersome and some¬ 

times temperamental. The Phaser 350 also prints on just about any 

type of paper. -Jon Pepper 
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Quantum Physics. Term or Life. 

The Infield Fly Rule. Convergence. 

Ah, wc knew that last one would confuse you. 

But then, which of life's complexities is tougher to 

decipher than the Convergence market? 

Where the need for expert Information Technology 

solutions turns every decision into a Pass/Fail test. 

It can all seem overwhelming. Until you discover 

something nearly one million computing experts already 

know. It's called BYTE, and within its pages 

are the answers and insights IT decision-makers 

trust to make Convergence a reality 

instead of a nightmare. 

Now, we’re not saying BYTE can unravel all of life's 

mysteries. But if your company is in the Convergence 

market, or advertising to it, you'll find no one is more of 

an authority on the subject. 

The Infield Fly Rule? 

Hey, your guess is as good as ours. 

v 

Why do 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, call )ohn Griffin, VP/Publisher at 603.924.2663. Or contact us at http://www.byte.com 

The Global Authority for Computing Technology. 



refill [STEl IS 
You Can Start Developing Now 

Moss Micro’s Start Developing tool guides you down the Visual Basic path. 

By Rick Grehan 

nc of the original goals of Vi¬ 
sual Basic (VB) was to simplify 
programming. (Remember, 

the acronym BASIC stands for 
Beginner’s All-purpose Symbolic Instruc¬ 
tion Code.) Those of us who were unable 
to tolerate the rigors of C and C+ + could 
find refuge not only in VB’s visual inte¬ 
grated development environment (IDE) 
hut in the language’s less complex syntax 
as well. 

On the one hand, then, a tool like Moss 
Micro’s Start Developing for Visual Ba¬ 
sic (which is compatible with VB 3.0 and 
both 16- and 32-bit versions of VB 4.0) is 

a surprise. Why would I need something 
to simplify a thing that was supposed to 
lx* simple in the first place? On the other 

hand. Start Developing is no surprise. 
Some activities are complicated no mat¬ 
ter how hard you try to simplify them. 

Programming is one of them. 
Start Developing for Visual Basic com¬ 

prises four main components. The first is 
its application wizard, which guides you 
through those first unsteady steps of con¬ 
structing an application. A series of dia¬ 
log boxes prompt you for the character¬ 
istics of your application: Will it use a 

single- or multiple-document interface? 
What kind of database support (if any) 
will it require? Open Database Connec¬ 
ts IIV (ODBC )? Jet? Would you like it to 
have a toolbar? The result is a function¬ 
ing skeleton of a program to which you 
can begin attaching the flesh and muscle 
of application code. 

The second component is a collection 
of “assistants,” which are VB add-ins that 
eliminate much of the drudge work in¬ 

volved with producing quality code. For 
example, the error-handling assistant au¬ 
tomatically inserts error-exit code into 
selected (or all, if you wish) procedures 
and functions in your application. 

Another assistant collects project sta¬ 

tistics. For example, it identifies pr<x*e- 
dures and functions lacking in error-han¬ 
dling code. (Shame on you. You should 
have used the other assistant to put it 
there.) It also reports the average num¬ 
ber of lines in a module, the average num¬ 
ber of lines in a routine, and so on. 

OFX modules are the third, and per¬ 
haps most important, component of Start 
Developing. These modules include a 
large collection of library routines that 
cover areas as fundamental as string ma¬ 
nipulation (e.g., scanning a string of to¬ 
kens separated by a delimiter; indenting, 
left-justifying, right-justifying, or cen¬ 
tering lines; and more) to areas as specif¬ 
ic as reading and writing the INI files or 
the registry. 

Start Developing even provides a set 
of routines that offers a unified interface 
for dealing with INI files and/or registry 
entries. There are also numerous routines 
for conquering ODBC: either directly or 
through remote data objects (RDOs), as 

well .is VB SQI and Jet. 
Given that the OFX modules represent 

a treasure trove of routines to draw from, 
it would be nice if you could simply dip 
into that trove at will. It’s not that sim¬ 
ple, but the documentation describes a 
roundabout way of “stealing” the rou¬ 
tines. You just create a dummy applica¬ 
tion using Start Developing’s application 

WHERE TO FIND 

Moss Micro 
(714)260-0300 
fax: (714) 260-0325 
http://w w w. mossm i cro.com 

wizard. The dummy application includes 
all the routines you want, so you can 
copy out whatever ones that you need. 
You have to be careful, however, because 
many of the routines are interdependent. 
Fortunately, the manual gathers related 
modules together, so you don’t ever have 

to worry about interdependencies. 
Finally, there’s Office Book, a kind of 

miniapplication that you can, in turn, 
embed in your application. It’s an ODBC- 
based contact manager implemented as 
an OLE server. In truth, this seems a little 
out of place with the rest of the product, 
but if you need a contact manager any¬ 
where in your product, here it is. 

The benefits from this package come 
not only from its software. Although it 
covers only six pages, the manual’s “Ten 
l.aws for Visual Basic Development” is 
a must-read for all VB programmers. (A 
note to Moss Micro: Do the VB program¬ 

ming community a favor and put these 
laws up on your Web page.) 

I noticed that you can also find some 

of the features provided by Start Devel¬ 
oping’s assistants—automatic error-code 
writing, function-header templates, and 
source code statistics—in MicroHelp’s 
Code (Complete C'ode Analyst and Auto- 
Coder (see the July 1996 Codetalk). But 
this overlap detracts from neither prod¬ 
uct. VB programmers can probably use 
more of this stuff, not less. □ 

Rick Grehan is a senior technical editor for 

BYTE reviews. You can reach hint Iry sending 

e-mail to rick g@bix.com. 
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Up to 4 Users can Access 
Multiple PC, Macintosh and 

Sun Computers from a 
Central Location! 

• Multiuser 
Up to 4 users have simultaneous access to any 
attached computer! 

* Multiplatform 
Supports any combination of PC, Macintosh and Sun 
computers; use any platform's peripherals to access 
any type of computer in the system. 

* Multimedia 

Inc 
5*X) 

Every user has full multimedia 
capabilities; supports keyboard, 
mouse, video, speakers, ‘ 
microphone and 
serial port. 

AUTOBOOT />_ 

COMMANDER4&? 
Cybex Computer Products Corporation 
4912 Research Drive • Huntsville. AL 35805 USA 
Tel. (205) 430-4000 • FAX (205) 430-4030 
http://www.cybex.com 
In Europe, Contact: Paul Naish 
Tel. +441 264-850499 • FAX +441 264-850584 

PC is a registered trademark of International Business Machines Corp. Macintosh is a registered trademark of Apple Computerjnc. Sun is a 
trademark of Sun Microsystems. The Inc. 500 logo is a registered trademark of Goldhirsch Group. Cybex, Commander, AutoBoot and 4xP are 
trademarks of Cybex Computer Products Corporation. 

Dealer Program Available Circle 704 on Inquiry Card (RESELLERS: 705). Made in USA 


