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Beta View: internet Explorer 4.0 

the global authority for computing technology 
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Just How Fast Are 
56K Modems? p. 137 

PowerPC vs. Pentium II: 
Photo Finish p.26 
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Digital IDs will: 
✓Secure corporate intranets 
✓Control access to extranets 
✓Make Web commerce safe 

DATABASE COVERAGE 

Everything You Need to Know 
About Database Programming p. 98 
Publish & Subscribe Comes to Databases p. 51 

9 770360 528025 
£2.50 U.K./ Ut.8.000 ITALY/ATS 67/S3.50 U.S.A. 
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EXPANDABILITY AND VALUE 
THAT LEAVE ALL OTHERS IN THE WAKE. 
For the absolute best performance for the price, one name says it all. Micron. It's a reputation you can take to the bank 

for server, desktop and portable solutions, beginning with the Micron"* Vetix,M Lxi server. 

PENTIUM PRO 
Mocnioii 

The Micron Vetix Lxi server comes ready to get your network up and running, right out of the box. 

With Microsoft® Windows NT" Server 4.0 preinstalled and Intel LANDesk® Server Manager standard, 

the Vetix Lxi is a great value. We can also preconfigure a server with Novell IntranetWare 4.11. The Vetix Lxi 

is expandable with 1 or 2 Pentium® Pro processors, 8 open slots and 9 drive bays. You’ll know why the Vetix 

Lxi server is more than a great server. It’s good business. 

For the ideal line of business PCs - one that makes your life a lot easier - you need stability. You expect reliability. You demand 

enhanced manageability and lower cost of ownership. On top of that, the machines must be simple to set up, easy to upgrade and 

come in neat, network-ready packages which include SMART drives, DMI BIOS support and LANDesk. Possible? Absolutely - with 

Micron ClientPro!“ Whether you choose the Mta, Mte or Xvi, ClientPro combines the features you’re looking for with the best overall 

performance and lower total cost of ownership. 

To keep business moving when away from the office, you need the Micron Transport"*1 Xpe. It's the ultimate portable 

multimedia PC gear for the serious business professional. Complete business presentation capabilities. Superior 

performance and flexibility. No compromises. The best your money can buy. 

Best of all, it’s all brought to you by Micron, a company PC World has recognized as the best in the business for service 

and reliability. One that backs your purchase with our industry-leading 5-year/3-year limited Micron Power™ warranty. 

Go ahead. Give us a call. Then get ready for some smooth sailing. 

800*362*7306 
www.micronpc.com Circle 155 on Inquiry Card. 



ViewSonic 

- • 

Shown-Model PT775 

ViewSonic PT813 

•21" CRT Size 
20.0" Viewable 

• Aperture Grille Pitch .28 mm 
• 107kHz Horizontal Scan Rate 
• 1600 x 1200 @85Hz 

Maximum Resolution 
• TCO Compliance 
• Professional Series 

ViewSonic PT775 

• 17" CRT Size 
16.0" Viewable 

• Aperture Grille Pitch .25 mm 
• 96kHz Horizontal Scan Rate 
• 1600 x 1200 @77Hz 

Maximum Resolution 
• TCO Compliance 
• Professional Series 



exceed your expectations, 
_i we’ve got the guts 
to back it up 

Aperture grill technology 
that rewrites the spec charts. 

ViewSonic's PT813 21" (20" viewable) and 

PT775 17" (16.0" viewable) set a new 

standard for apeture grille monitors used in 

professional applications. 

A rather large claim. But one we can make 

without equivocation because we have the 

technolog)' and the specs to prove it. 

Both monitors achieve breakthrough quality 

in brightness, color saturation and screen 

clarity (see spec boxes below for eye-popping 

details). 

Wait, there's more. 

After setting the standard for the pros, we 

did it again for general office and graphic 

applications. Our new GT775 17" 

(16.0" viewable) monitor exceeds all your 

high perfonnance demands with an 

optimum resolution rate of 1,280 x 1,024 

@ 80Hz and a maximum resolution of 

1,600 x 1,280 - from design to business 

presentations to CAD and die Internet. 

It doesn't get any better. 

And, all ViewSonic monitors are backed by 

a limited 3 year warranty on CRT, parts 

labor (the best in die business), as well as 

an optional Express Exchange"1 Service 

program that insures 48 hour replacements. 

To exceed your highest expectations, 

call (800) 888-8583 and ask for agent 

1277for the dealer nearest you or insit 

our website at www.viewsonic.com. 

Circle 152 on Inquiry Card (RESELLERS: 153). 

(909)069 7976 Fax (909) 869 7958 • Internet: wwwvewsonccom • Spectators subject to change wthout notoe • © ViewSonc Corporate! 1997 • Al rtfts reserved 
Corporate names and trademarks staled heree are fie properly ol tier respective compares 
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By Peter Wayner 70 
Don’t trust your business to the 
Internet—yet. Wait for reliable 
authentication technology. 

SPECIAL REPORT 

Play by the 
Rules 

98 
By Michael Barnes 

and David Kelly 

Business rules will 
help you get your 

data in order. 

A Career 
in Data 
Modeling 

103 
By J.L. Weldon 

An organized data 

model can save time 

during application 

development. 

What’s New 
with RAD? 

107 
By David S. 

Linthicum 

What you’ll see in 

the next versions 

of the top RAD 

tools. 

Smarter Stuff 
85 

By Boh Margolin 

New network and Internet control 

make embedded systems even more 

useful. 

BUILDING NET APPS 

Balance the Load with 
Transaction Server 

81 
By Barry Nance 

Can you run your business on 

Microsoft’s new Transaction Server? 

NETWORK INTEGRATION 

Multicast to the Masses 
93 

By Mike Hurwicz 

Problems broadcasting information? 

IP Multicast can solve them. 
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EDITORIAL LAB REPORT WHAT’S NEW 

RIP: Anonymous User 
14 

INBOX 

19 

BITS 

King of thex86 Hill 26 

Best of CeBIT 27 

MMX OverDrive 30 

Future of Firewalls 40 

EVAL 

NET SUITE 

Microsoft's Free-Luneh 

Browser 
41 

Internet Explorer 4.0. 

GRAPHICS WORKSTATION 

3-D Price Breakthrough 
42 

Intergraph’s TD-225. 

CE HAND-HELD 

More Like Windows 
47 

HP’s320LX. 

REWRITABLE CD 

A Readin,' Rewritin' CD Drive 
48 

Ricoh’s CD-Rewritable drive. 

HARDWARE 

WEB PROJECT 

Java Servlets 

115 
By Jon Udell 

Server-side Java is ready for 

prime time now. 

JAVATALK 

Beyond GUI Graphics 

119 
By Rick Grehan 

This month: object-oriented 

graphics libraries and beans. 

CHAOS MANOR 

Of Supercomputers. Sound 
Files, and Sugarscape 

143 
By Jerry Pournelle 

The AAAS annual meeting 

inspires Jerry to try building an 

artificial society on the PC. 

Centralize 
Your CD- 

ROMs 
122 

By BYTE 

Editors 

Tests of six 

CD-ROM servers reveal 

performance ranging from 

superb to lousy. 

CORE 

DATABASES 

Data Delivery When You 
Want It 

51 
Publish and Subscribe promis¬ 

es custom info distribution. 

OPERATING SYSTEMS 

Inferno: One Hot OS 
53 

Scalable from hand-helds to 

switching equipment. 

NETWORKING 

Bulletproofing ATM: Part 1 
59 

How ATM cable connections 

can help establish redundancy. 

CPUs 

Smarter, More Secure 
Smartcards 

63 
IC allows smartcards to be safe 

containers for private data. 

PROGRAMMING 

An Introduction 
to Objective-C 

65 
Here’s how Objective-C 

differs from C++. 

SOFTWARE 

Firewall Software 
for NT and Unix 

130 
By David Seachrist 

and Helen Holzbat4r 

People are trying to get into 

your network through the 

Internet. We test nine 

packages that help keep out 

the nefarious riffraff. 

REVIEWS 

GRAPHIC DESIGN S/W 

Adobe Nails a Hat Trick 

136 
By David Etn 

Illustrator 7.0 achieves virtual 

feature parity between the 

Macintosh and Windows 

versions. 

MODEM 

How Fast Is a 56-Kbps Modem? 

137 
By Robert L. Hurntnel 

We try one of the first 2X 56- 

Kbps modems—the U.S. 

Robotics Sportster—and find 

that reality falls short of 

promise. 

FLAT-PANEL DISPLAY 

More Room, and a View 
139 

By Russell Kay 

The ViewSonic VP 140 is a 

sharp color monitor, but it’s a 

hassle to set up. 

DATABASE TOOLS 

Oracle’s Web-Footed Friend 
141 

By Robert J. Muller 

Object-oriented code makes 

Oracle/2000 a slick tool for 

deploying database applica¬ 

tions on the Web. 

171 
The Palm Pilot organizer gets 

backlighting and new commu¬ 

nications options. Plus, new 

Web-publishing tools, utilities, 

and connectivity hardware. 

IMPROBABLE 

Advances and Retreats 
in Computing 

176 

By Marc Abrahams 

Progress report on Project 

Whacko, our glorious attempt to 

rid the world of junk e-mailers; 

plus, theme music for real life. 

SERVICE 

Reader Service 

Inquiry Reply Cards 168A-B 

Index to Advertisers 
Alphabetical Order 168 

Editorial Index 

by Company 170 

PROGRAM LISTINGS 

FTP: frp.bytc.com 

From BIX: Join “listings/ 
frombytc97“ and select the appropri¬ 

ate subarea (i.c., “jun97”). 

THE BYTE WEB SITE 
and THE VIRTUAL PRESS ROOM 

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

WINDOWS 
King of the x86 Hill.26 
Intel’s Pentium II is.it the top of 

the xH6 performance seesaw, but 

the systems are in a dead heat 

with PowerPC machines. 

MMXizcd OverDrive = 
Expensive Upgrade.30 

The chip boosts performance, 

but there are less costly 

upgrades. 

3-D Price Breakthrough .. 42 
Professional-quality 3-D for 

NT has never been less expen¬ 

sive than on Intergraph’s 

TD-225 PC, based on the new 

Pentium II CPU. 

More Like Windows.47 
Windows looks more like Win¬ 

dows on the HP 320LX hand¬ 

held’s 640 by 240 screen—the 

widest yet on a CE unit. 

A Readin', Rewritin' 
CD Drive.48 

One of the first CD-Rewritable 

drives, Ricoh’s multifunction 

MP6200S offers low cost-per- 

meg data storage. 

What’s New with RAD? .. 107 

Here’s what you’ll sec in the 

next versions of Delphi, Devel¬ 

oper/2000, PowerBuilder, and 

Visual Basic. 

Adobe Nails a Hat Trick ..136 
Illustrator for Windows catch¬ 

es up with the Mac version. 

More Room, and a View ..139 

ViewSonic offers a relatively 

affordable flat-panel display. 

Of Supercomputers, Sound 
Files, and Sugarscapc.... 143 
Jerry embarks on new program¬ 

ming projects, including mov¬ 

ing Mrs. Pournelle’s Mac-based 

reading program to the PC. 

MACINTOSH 
An Introduction 
to Objective-C.65 

Objective-C, required by Rhap¬ 

sody, has many C+ + features 

but also offers better messaging 

and dynamic binding of classes. | 

Adobe Nails a Hat Trick ..136 
An upgraded, feature-rich 

Adobe Illustrator 7.0. 

UNIX 
What’s New with RAD? .. 107 

New capabilities coming in the 

next versions of two Unix-based 

application-construction tools: 

Powersoft’s PowerBuilder and 

Oracle’s Developcr/2000. 

Firewall Software 
for NT and Unix.130 

NSTL tries to bust through 

nine network defenders. 

NETWORKS 
Data Delivery When 
You Want It.51 
The emerging technology of 

Publish and Subscribe can 

ensure that you get the infor¬ 

mation you want. 

Inferno: One Hot OS.53 

A new OS provides abstraction 

services beyond just a virtual 

machine: It offers a virtual 

network interface. 

Bulletproofing ATM: 
Parti.59 

How ATM cable connections 

can help establish redundancy. 

Balance the Load 
with Transaction Server... 81 

We bring Microsoft’s transac¬ 

tion-processing monitor into a 

LAN to see what this middle¬ 

ware can do. 

Smarter Stuff.85 

Network control of embedded 

systems enhances their value. 

Play by the Rules  .98 
Business rules are moving to 

middle tiers. 

Centralize Your CD-ROMs 122 
We test six networked CD- 

ROM servers to see how well 

they deliver data to clients. 

INTERNET/WEB 
Vendors Ready HTTP 1.1 
Products.34 
Help is on the way to relieve 

the bandwidth crunch. 

Video Highway On-Ramps 34 
Videoconferencing gateways 

could solve protocol problems. 

Internet Gateway.40 
Check Point’s Shwcd on the 

future of firewalls. 

Microsoft's Free-Lunch 
Browser.41 
With Internet Explorer 4, it’s 

Microsoft’s turn to roll out a 

feature-rich Internet applica¬ 

tions suite. 

Data Delivery When 
You Want It.51 
Even with information links 

changing constantly, this distrib¬ 

ution mechanism promises reli¬ 

able and efficient data delivery. 

Who Goes There?.70 

Electronic commerce can’t 

happen until an authentication 

infrastructure is in place. 

Here’s how it could work. 

Balance the Load 

with Transaction Server... 81 

Microsoft’s Transaction Server 

provides a load-balancing, 

fault-tolerant back end for 

complex Web sites. 

Smarter Stuff.85 

Internet control enhances the 

value of embedded systems. 

Multicast to the Masses ..93 
IP Multicast enables one-to- 

many, not one-to-all, info 

delivery. Here’s what has to 

happen before multicasting can 

be widely used. 

A Look at Java Servlets ..115 
Servlets, Java’s equivalent of 

CGI apps, can deliver on many 

of Java’s promises while dodg¬ 

ing some of its limitations. 

Firewall Software 
for NT and Unix.130 

NSTL tests nine security screens 

to see which ones arc best at 

snagging unauthorized visitors. 

Oracle's Web-Footed 
Friend.141 

Check out Oraclc/2000 if you 

need to deploy database appli¬ 

cations on the Web. 

ATM. 

ActiveX. ..81.107 

Artificial society ... .143 

Authentication. .70 

Business rules. .98, 103 

CD-ROM servers ... .122 

CD-Rewritable. 

CPUs.26,42,63 

Certificates. ...19, 70 

Cryptography. 

Data modeling. .103 

Databases SI, 81,98, 103,141 

Development tools.. .98, 107 

Digital signatures ... ..14, 70 

Display technology . .47, 139 

E-commcrce. .. 63. 70 

Embedded technology 53,85 

Encryption. 

Fault tolerance. .59 

Firewalls. .26,130 

Graphics... 42,119,136. 143 

HTTP 1.1. 

Hand-helds.47, 53,171 

Inferno. 

Internet/Web 14,26,41,70, 
85.93.107,115,130,141,171 

Intranets.81,93,130 

Java.19,115,119 

Middleware. .81 

Modems. 

Monitors. 

Multicasting. .93 

Multitier development... 107 

Network computers. ..19,26 

Networking... 53, 59, 70, 81, 
85,93, 107,122, 130, 171 

Objective-C.65 

Operating systems 53,65,130 

Perl ..115 

Programming ... 65,98.103, 
107,119,141,143 

Publish and Subscribe.51 

RAD.103.107 

Security.. 14,19, 63, 70,130 

Servlets.115 

Smartcards.63, 70 

Storage.48 

Transaction processing.... 81 

3-D.42, 143 
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The threat is real The piracy rate in many 

countries is over 90% - in the U.S. it exceeds 

25%. Piracy costs you sales and revenue. 

Why risk your success? Stop piracy before 

it affects your bottom line. Sentinel '' means 

security and success to over 20,000 developers. 

It can to you, too. Call the Rainbow office or 

distributor nearest you to 

receive your FREE guide: 

How to stop piracy and increase 

your software sales. Visit us on 

the web at: www.rainbow.com. 

SElUinEL 
Software Protection 

The *1 solution to piracy 

^.RAINBOW 
ALGERIA: ATAK (213) 3 41 22 36 
ARGENTINA: Agr.-Aid. SA (S4) 1 8030536 
AUSTRALIA: 10ADPLAN (61) 3 9690 0455 
HI IGIUM/IUXEMBURG: (25(32)92 21 11 17 
HRAZIL MIPS Worn* Lida (55) 11 574 8686 
HU LG ARIA: KSA4ETRO (35) 9279 1478 
CHILE: JOPsoft (562) 235 4456 
CHINA (East): Shanghai Pudong Software 
Pail Eloclionics Company (86) 21 6417 8626 
(HINA (North): CSAS (86) 10 6217 7722 X2404 

TEL: (714)450-7300 • FAX: (714)450-7450 • EMAIL: sentinel€>rainbow.com • FRANCE: (33) 1 41 43 29 00 • GERMANY: (49)89 32 17 980 • U.IC: (44) 1932 579200 
0199/ Rainlx>w technologies, Inc. Sentinel n a registered Iradnnari ol Rainbow Technologies. 

COLOMBIA: Comlrudala (57) 1 622 6011 
CZECH REPUBLIC ASK0N Ml (42) 2 3103 652 
EGYPT: ZEDAN ADS (202) 248 8994 
GREECE: Ely* Confute* SA (301) 924 17 33 
GUATEMALA Soh Corporator) (502) 2 304006 
HONG KONG: AtfaLM to* Co (852) 2333 0626 
HUNGARY: Polyware Kft (36) 76 481 236 
INDIA: ANC Engnrmng Co (91)114615680 
MXMESIA n honotradr kiloScan 462) 21 375 166 
IRAN: GAM Electron** (98) 21 87 44 001 

ITALY: BE IIBEXSA SPA (39) 23 31 00535 
ITALY: Srosistemi (39) 30 24 41 1 
JAPAN: GAen Shay Co. Lid (81) 52 972 6544 
JORDAN: CDG Engroeenng (96) 26 863 861 
KOREA: Gene* tohnotogies (82) 2 578 3528 
LEBANON: Habonjl Group Cons (961) 1 49(317 
MALAYSIA: Eastern Systems Design 
(M) Sdn Bhd (60) 3 24 1 1188 
MEXICO: i-<*iComp.SA deC V (52166 210291 
MOROCCO: f utu» & Soft (212) 2 40 03 97 

NETHERLANDS: MtroCom (31) 74 2430 IDS 
NEW ZEALAIttSoftwiie Images (6(1M37B 9790 
PERU OpenSoft (51) 1 224 2125 
PHILIPPINES: Mannasoft Technology 
Corporation (63) 2 813 4162 
POLAND: IBTIXSp zoo (4812241 97 51 
PORTUGAL COMEL1A (351) 1 9(1 6S 07 
RUSSIA: lAVttsott toll (7 095)176 35 84 
SAUDI ARABIA /f DAN (966) 2 665 1904 
SCANDINAVIA Per*o AA (47) 2249 1500 

SMGAPORL SMtws Devgs PTE UD165) 747 2266 
SOUTH AHdCA 50ET5ECURE (27) 11 477 6053 
SPAIN: MECCO (34) 3 422 7700 
SWITZERLAND: IHV AG (41) 1 745 92 92 
SWITZERLAND: S*C<r**d$ * HH242IS3* 
TAIWAN: Evershme toh (886) 2 8208925 
THAILAND: Business Computer 
Systems Co . ltd toll (66) 2 319 4451 
TUNISIA Sort Wo toNugue <216)17 19 486 
TURKEY: EHMEK5. ltd (90) 216 348 3506 
VENEZUELA )«T M Ovm (58) 2 261 4282 

Circle 1 38 on Inquiry Card. 
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What's new about COMDEX and 

WINDOWS WORLD is what's new 

about technology. It's the next 

generation of network computing, 

Internet, groupware, Windows NT, 

and every other technology for 

connected computing. It's every¬ 

thing that's new from over 1,000 

exhibitors, and over 100 conference 

sessions designed to show you 

where business, technology and 

understanding converge. And for 

the first time, the world's #1 IT 

events are being held alongside 

cutting-edge shows in consumer 

electronics and telecommunications. 

The rest is up to you. You can read 

the reviews after it's all over. 

Or you can turn on the power 

of convergence right now. 

THE #1 CONVERGENCE EVENT 
Where IT, telecommunications and consumer electronics come together. 

il COMDEX 
Spring '97 

ICES 

NOW HE10 ALONGSIDE 

(£2 SPRING 

©Windows 
WORLD’97 

'«/ EXPO 
COMM 
USA 97 

Or (all 617- 

JUNE 2 - 5, 1997 • GEORGIA WORLD CONGRESS CENTER • ATLANTA, GEORGIA 

GO ONLINE TO REGISTER WWW.COmdeX.COItl and for complete, updated information. 

449-5554 and enter code 70. Have your fax number ready — we'll fax your registration form within 24 hours! 

COMOfX end WINDOWS WORLD 
WINDOWS WORLD It • 

IM7 SOFTBANK COMOfX Inc. 

ConUranre and f ipotiltoo art pro partial at SOFTBANK COMOfX Inc, Spring CIS it pradarad Dr CIMA, Ik* C< 
J end Windows, The Window! loya. and Windowt NT art rayiitwad Irodamartct at MirrataFl Corporator. 

- 300 First Avanwa. Naedhom, MA 02104 3722 USA *(417) 43J-1S00 

fXRO COMM USA it lk« pr< 
I vtad Dr SOTTBANK COMOfX or n 

arty at SOFTBANK COMOfX Im. Midi, i Kravt* AA.kOont.l, lac 
•iaaf N* raprodarart under Kcwisa Front Mirra toll Corporation 
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FREE GUEST PASS — A $100 VALUE! Gives you admission to the exhibits of all four shows, the keynotes and the COMDEX Shoot-Outs. 

ATTENDEE REGISTRATION FORM 

HCOMDEX 
Spring '97 

BBWindows 
Worlds 

now held alongside 

USA 97 

JUNE 2 - 5,1997 • GEORGIA WORLD CONGRESS CENTER • ATLANTA, GEORGIA USA 

THREE EASY WAYS TO REGISTER! 
REGISTER BY FAX - Return your completed registration form to: 

617-449-2674. 

REGISTER BY MAIL - Return your completed registration form to: 
Registration Dept. COMDEX and WMDOWS WORLD. 
300 First Avenue. Needham. MA 02194-2722 USA 

REGISTER ONLINE - Find us on the World Wide Web at 
www.comdex.com and enter your CUSTOMER COOE i 
found on the registration form below 

This special form will admit you, without charge, to the exhibits, keynotes and COMDEX Shoot-Outs. 

To pre-register and have your badge ready for you at the COMDEX/Spring and WINDOWS WORLD Guest Ticket Registration Desk, this form must be sent to arrive at our 
offices in Needham, MA, NO LATER THAN May 22,1997. After May 22,1997, you must register on-site with this form to avoid payment of the $100 Exhibits Only fee. 

PLEASE COMPLETE SECTIONS D THROUGH □ BELOW. 
44444 CUSTOMER CODE: 6PICA 

U Please print or type your name and company name and address. FIRST NAME FIRST 

NAME Q MR 
(Please [7| MS 
check) a MRS 

TITLE J L 1, 
COMPANY I I I 

I I I 
I I I I I.Ml 

ADDRESS I I I 
CITY I I I 
COUNTRY I I I 

I I I I I I I 
.. 

I I I I I I I I I I I I I 
TELEPHONE I l-l 
FAX 
E-MAIL 
ADDRESS 

Jjli 
1 1 I I I I 1 I I I I 

To receive admission to the shows, you must complete this 
form and indicate your main area of interest 

(Check only one) □ COMDEX/Spring □ WINDOWS WORLD 

BILLING ADDRESS IF DIFFERENT FROM ABOVE: 

I REGISTRATION FEES 
Every conference program or special program includes exhibits of all four 
shows, Keynotes, SuperSession, PowerPanels and COMDEX Shoot-Outs! 

CONFERENCE PROGRAMS 
To attend a conference program, check one: 
1. Information Passport Plus Tutorials (SAVE $3001) $1196 

Indicate two lutonai setectons:*_ 

2. Information Passport (SAVE $200!) .QCF $995 

3. COMDEX and WINOOWS WORLD Conference iaii days) .. J CW $796 

4. COMDEX and WINOOWS WORLD Conference {Onedayi .. J WC $496 
Cirde day of choice: Monday Tuesday Wednesday 

SPECIAL PROGRAMS 
To attend a special program, check one: 
1. Gold Channel Program Passport.□ CH $496 

2. META Group's Application Networkability .J MG $1496 

3. COMDEX Digital Insight .J Dl $1495 

4. Tutorial Package.□ BB $595 
' idicale two lulortai setecUons *_ 

5. COMDEX Venture Forum.□ CV $1295 

6. International Marketing Forum (Sunday. June 1).J SN $195 
You must pre-register for this Forum to ensure admission 

EXHIBITS GUEST PLUS.□ EF NO CHARGE! 
A $100 VALUE! BE OUR GUEST - get FREE access lo the exhibrt floors of 
COMDEX/Spring, WINOOWS WORLD. Spring CES and EXPO COMM USA 
PLUS all event Keynote .. PLUS the new COMDEX Shoot-Outs! 

J My registration check is enclosed for $_ 
(Payable to COMOEX/Sprtng '97 or WWDOWS WORLD '97 See a 

J Please bi me. My purchase order number is_ 
Please supply purchase order 

:o awto long knesalB* show, registration fee must be pad try Uay ?2. 1997 

'Foi a complete Mol tutorials, caotbe Conference Hotkne at 617-433-1650 

CREDIT CARD AUTHORIZATION 
i would like to use my card to charge my: 
J admission J accommodations 

Card Number 

Type of card: 
J American E _ _n Express 
□ MasterCard 
□ Vtsa 

Expiration Date 

Cardholder's Name 

Cardholder's Signature 

J I PREFER TO SENO A CHECK. PLEASE ADVtSE ME OF THE PROPER PROCEDURE. 

CANCELLATION POLICY 
titveiertolcancebtoncra 
tyA(M5.W After A 
I* jppfctf town} QOMDt 

3 are non reirdahle ard nd 
tfsrmregsnton 

•NOTES ON ACCOMMODATIONS: 
For you to reserve a hotel room, our stall must nuke a reservation lor you at the hotels luted Please mdtate hotel choces m aider by wteng lie m 
tend hotels, and speedy your tmraland departure (totes betowAho please ttiatemg* or double room IMPORTANT: Al hotels requre a An 
(unless otherwise Indicated) to Isold yoer reservation. Please supply your credit card name, number, expiration dale and cardholder* 
NOTE: Changes, canceflabcns and refund potties are determined by the ndwiduU hotels Some hotels may elect to charge your tost- and tost-m 
ftan wading lor your arrival Also, a mnimum credl card processmg lee imgpit apply at some hotels Room rate and tu are subject to change 

J angle JDouhte Arrival Date Departure Date Share With 

»10 next to you pe- 
phn m room Lu 

* In too space provided. 

HI Atlanta Marriott Marquis Is tie COMDEX/Spnng and WtiDOWS WORLD Headquarters Hotel (4) The Omm Now leqwres a *-rvg* aunwwn i 

|2| Hyatt Regency Atlanta is tie EXPO COMM Headquarters Hotel Payment must be made by check ordy. and payment 6 no 
131 Wostin Peachtree Plaza s the Sptmg CES Headquarters Hotel. (5) HoOday Im Select Pfcachbee Comers regures a 3r*d< ■ 

El ACCOMMODATIONS 
Complete this part of the form if you require us to make your hotel 
reservations*. Please number 10 choices in order of preference. 

Choice Note J Single □ Double 

Ametryjdes Atlanta Buckhead Si?5 $135 
Atlanta Airport Mantft 5138 $138 

Atlanta Downtown Travetodge $83 $97 

Atlanta MUton A Towers (MaaVTowen $179*229 $199*5249 

Atlanta Marriott Marquis 111 SI 85 $185 
Atlanta ttenott Sudes NMIown SI 71 $186 
Best Western American $120 $140 

Best Westers Inaallw Readdress $122 $13? 

BMmore Stoles Hotel $125 $155 
Comtort Inn Downtown Atlanta $1» $148 
Courtyard By Mamott Alania Aumtt Norfti n $110 
Courtyard By Mamo4t Atlanta MxXown $129 y-< 

Courtyard By Mamott Executive Park $118 $133 
Days Inn Atlanta Downtown $125 $135 

Embassy Slides Atlanta Buckhead $175 $175 
Farhekl bm By Mamott Iddtown $85 $85 

Hobday Inn Airport South $102 Sn? 
Hcrtday Im Atlanta Central $89 $99 

Hobday Inn Buckhead $109 $119 

Hobday Inn Mxftown North $67 w 
Hobday Inn Setod Decatur $98 $108 
Hobday Inn Select Peachbee Comers (5) $110 $120 
Hotel Nlcko Atlanta $189 $189 
Howard Johnson Dowitown $132 $142 
Hyatt Regency Atlanta lb $174 SIM 
J W Marriott at Lena. $169 $179 
Mamott Courtyard Downtown $109 $129 

Mamott Faaheid Inn Downtown $99 $109 

Northeast Atlanta Hbton $119 $119 

Omm Hotel at CNN Center 14) $194 *714 
Ouatey Inn Midtown $88 $92 
Radisson Hotel Atlanta $114 $•24 

Rama da Downtown Atlanta $92 $102 
Ramada rin Atlanta Airport North $102 $112 
Regency Subes $139 $159 

Renaissance Atlanta Hotel $169 $189 
Rbr Carton Atlanta $200 $220 
Rbr Carbon Buckhead $189 $189 

Sheraton Colony Square $135 $135 

Sheraton Gateway Hotel $145 $155 
Sheraton Inn Atlanta Aaport $99 $109 

Smte Hotel UadwgpST^ $149 S1S9 

Sunmertield Slides Hotel Buckhead $179 N/A 
SummertiekJ Suites Hotel Perimeter Center $159 m 
Super 8 Hotel $11? $112 
Swissote Atlanta $159 $179 

Terrace Garden Buckhead $136 $151 

The Grand Hotel $239 $239 

Westm Hotel Atlanta Arport 5139 $139 
Wrstln Peachtree Plata (3» $174 $m 

Wyrxtam Gtidcn Hold Buckhc&d $132 $142 

□ REGISTRANT INFORMATION 
You must circle one in each category (unless otherwise mdcated) to receive 
an admission badge. 

1. TYPE OF ORGANIZATION 
Industry Organizations 

AH Compute htonubcmr 
AP Software Developer/ 

Pubhshcr 
IQ Internet Services 

Channel Organizations 

4 CompteDN 

AJ Consumer Bertrams 
AN Mutonedto * * 

Services 

KC tetfautettmiEstt 
KD Aerospace 
KF Non-Computer 

2. JOB FUNCTION 
FB I 

FH Software Development 
FO RAO 
Fit Syslems/Software 

rw niiMwywuia 

S BgflPBL Hi Network Operanons 
FE M6/0P/YS 

3. TITLE 
AA CSO/Prea 
B8 Vice President 
LL Ml 
CC Corporate Management 
EE CKVCTO 
GG SalcvMarketiog Staff 
JJ Support Staff 
SS lechmcai Staff 
PP Techno 
KK Other 

4. COMPANY SIZE 
« Under SO 
ft SO-ft! 
YC tOO-499 
YD 500- 999 
YE 1.000 - 4.999 
IF 5JB0-9.999 
YG 10.000 or mere 

5. ENVIRONMENT 

TN Stem 95 

TB OS/2 

to 

TG DK**11 
TM Rorrt NetWare 
TF Oftwr 

6. PRODUCT INTEREST rCbde ALL ***** 

SA Commmicabons 
Hefwortong SR /_ 

S8 Multimedia SS Penptar* 
SC tteteopmeat Toots ST DesktopCom 
SO Spreaasheel/Fnancid SX I- 

Analysis SY I 
SF Office Systems/tmagng SI I_ 
SG OEM Components *> Men* Services 
SH Oesktop Pubfchiag - - 
SJ Mass Storage Devices 
SK DBMS 

SM Open SystemsAJNR 
SP cfint/Serwr Caapato 

SV lAA-Pbtfcna 
Eiwronments 

SW Oftwet-Onerted 

SZ hnMPtocessmg 
SO Oftter 

1C E-Mad MessagngEDi 

7. HOW DO YOU BUY? 

OC Computer Ri 
00 VWVVAD 

OF Catalogs 
06 Sipersbtes 
OH Mass Merchar 

aisr"* 

8. PURCHASE ROLE 
RA Ratf 
IB Speedy 
HC ftlfWHl 
RO NoRote 
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Snap 

ex 100Mbps Fast Etherne 

Connect four hubs without 
external cables. 

Connect 10Mbps to 
100Mbps networks, 

Extend hub-to-hub 
connection to 100 meters. 

CONVENTIONAL 
TX HUB 

With new Compex 
MicroHub Plus 100 Series it's a snap! 
Available as the 16-port Fast Ethernet TX3216, or the 
8-port TX3208, the new Compex MicroHub Plus 100 
Series sets the pace with a combination of exclusive 
features that make it the most versatile Fast 
Ethernet hub you can buy. Only the new Compex 
MicroHub Plus 100 Series offers: 

■ Standard SnapLink feature with docking pins 

connected directly to the backplane of the hub 

chassis that let you easily and securely stack up 

to four hubs (64 ports) without any complicated 

external cables. 

■ 10/100 SuperLink option incorporates switching 

technology allowing you to automatically connect 

to both 10Mbps and 100Mbps networks. 

■ SpaceLink option that lets you cascade hubs up 

to 100 meters apart. 

TX32I4 

rT TX3216 

10 to lOOMbps 

10Mbps H iwb‘ 

■ SNMP agent 

option makes 

network man¬ 

agement a 

snap for net¬ 

work man¬ 

agers and LAN 

administrators. 

Clearly, the new 
Compex MicroHub outruns the rest. And its a winner 
when it comes to cost, too. If you want to put your 
network on the fast track, contact Compex now! 

http://www.cpx.«om 

4% 
w 

COMPEX 

Networks that work 

Microsoft. 
K. WINDOWS 
NetWare. commihj: 

U.S.A. 

COMPEX, Inc. 

4051 E. La Palma , Anaheim, CA 92807 U.S.A. 

Tel: (714) 630-7302 • Fax (714) 630-6521 

GERMANY 

ReadyLINK Networktechnology GmbH 
Albert-Einstein-StraBe 42, 63322 Rodermark 

Tel: (49) 6074 98017 • Fax: (49) 6074 90668 

Circle 431 on Inquiry Card (RESELLERS: 432) 

SINGAPORE 

COMPEX Systems Pte Ltd 

135 Joo Seng Road, #08-01, 

PM Industrial Building, Singapore 368363 

Tel: (65) 286 2086 • Fax (65) 280 9947 

© 1996 Compex, Inc. Compex and the Compex logo are registered trademarks of Compex, Inc. All trademarks and copyrights are the properly of their respective holders 



After you've done 
your spreadsheet, 
take it for 

166 MHz TD-22 
• Intel" 166 MHz Pentium" Processor 
• 16 MB Synchronous DRAM 
• 512K Pipelined Burst Cache 
• Intergraph Intense 3D™ 100 Graphics 

w/4 MB EDO RAM 
• 1.7 GB 10ms EIDE Hard Drive 
• 12X EIDE CD-ROM 
• Microsoft* IntelliMouse* 
• 2 USB Ports, 2 Serial Ports, 1 Parallel Port 
• 15sd67 Monitor (14.0"viewable) 

■ M m 4fcmodel #475 $1,649 
Upgrade to 32 MB SDRAM - Add $100 

Ensoniq’“ 30 Wavetable Card plus Amp, Speakers & Mic - Add $75 

166 MHz TD-25 
• Intel 166 MHz Pentium* Processor with MMX1 “"Technology 
• 32 MB Synchronous DRAM 
• 512K Pipelined Burst Cache 
• Intergraph Intense 3D™ 100 Graphics w/ 4 MB EDO RAM 
•3.5 GB 10ms EIDE Hord Drive 
• 12X EIDE CD-ROM 
• Ensoniq™3D Wavetable Card plus Amp, Speakers & Mic 
• Microsoft’ IntelliMouse" 
• 2 USB Ports, 2 Serial Ports, 1 Parallel Port 
• 15sd67 Monitor (14.0"viewable) 

$2,099"" 
Intel Pro 100B 10/100Base-T Networking Cord - Add $125 

17sd69 Monitor(l 6,0" viewable) - Add $255 

200 MHz TD-25 
• Intel* 200 MHz Pentium* Processor with MMX™ Technoloc 
• 32 MB Synchronous DRAM 
• 512K Pipelined Burst Cache 
• Intergraph Intense 3D™ 100 Graphics w/ 4 MB EDO RAM 
• 5.2 GB 10ms EIDE Hard Drive 
• 12X EIDE CD-ROM 
• Ensoniq™ 3D Wavetable Cord plus Amp, Speakers & Mic 
• Microsoft* IntelliMouse* 
• 2 USB Ports, 2 Serial Ports, 1 Parallel Port 
• 17sd69 Monitor (16.0"viewable) 

M J|^mode!#473 ,649 
33.6 Baud Fax/Modem - Add$155 

Systems include: 30-day money-back guarantee, 3 year limited warranty* one year on site, Windows 95" w/30 Days Free Phone Support, Macromedia ‘ Extreme 3DTV V tool-free mini tower case 



live the 3D experience Intergraph, the leader in 
3D workstation graphics, now brings the world of 3D computing to the business world. 

3D computing at a PC price Even if you're not working with 3D applications 
yet, they're coming. And an Intergraph TD PC with 3D capabilities doesn't cost any 
more than a standard PC. Plus, you also get MPEG and AVI compatibility. 

You'll run all your regular applications better than ever and have a path to all the 
great new 3D applications. 

Do it all Now you can build a complex spreadsheet, create a stunning multimedia 
presentation with TV-quality video, check out the competition on the Web and play the 
latest 3D game in your spare time - 
all on the same computer. 
Take it for a spin. 

Count on Intergraph 
Our unmatched worldwide 
support programs deliver the service 
today's PC user demands to stay productive. 

It's where 
you're going. 
Well take 

you there. 

We're known as the experts at building 3D graphics workstations for disciplines 
that demand quality and reliability such as animation, military simulations, game 
development, engineering and architecture. 

And now we're bringing our more than 25 years of high-level interactive graphic 
excellence to your desktop. 

I Let us build a computer for you. 

1] INTERGRAPH 
■ • COMPUTER SYSTEMS 

Circle 128 on Inquiry Card (RESELLERS: 129). 

Order Direct Now! 
1 -800-254-5325 
or order on-line 
www.intergraph.com/express 
Next-day shipment available. 
•Suw* pianM by Cogammi On wmt mat m* t* noMtt«(trim mmk kxrjhm 30 d* mmj M n*cr f* ■ ■nadjffuiuriku^rfajBudkefK bated 
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Capa*" MC97001S* Intergraph Computer System 1-205-730-5441 



FTSImiUMI 
RIP: Anonymous User 

“Howdy, stranger” is being replaced by “Identify yourself” 

on the Net. Should we worry? 

ace it: Digital IDs will mean 

the end of anonymity on the 

Internet. I’ve written before 

(December 1996) on how 

people hide behind that anonymity to lob 

bombs on e-mail. But they also depend 

on it to maintain a level of irreverence and 

outspokenness that’s valuable, fun, and 

worth preserving in some form. 

In the future, people who want priva¬ 

cy to air their views may still use nick¬ 

names, but remaining truly anonymous 

to someone who really wants to identify 

you (say, because you owe them money) 

will get harder and harder. If you want to 

buy or sell, or even just download infor¬ 

mation, you’ll have to say who you are. 

Without the basic elements of identi¬ 

ty that we discuss in our cover story (page 

70), the Internet won’t realize its poten¬ 

tial as a universal backbone of commerce 

and communications. Neither big cor¬ 

porations nor individuals will want to 

expose themselves in an environment 

where they can be attacked by people 

wearing electronic ski masks. 

But will the end of anonymity also 

mean the end of personal freedom? What 

if a government could find “undesirables” 

instantly, correlate all their movements 

and purchases, and ensure that they’re 

not able to hide behind aliases? Ulti¬ 

mately, computers will be able to do that. 

We should be worried about that kind of 

security. It’s not needed for ordinary com¬ 

merce and communications, and we 

shouldn’t let governments hide behind 

the argument that it is. 

That’s just what the U.S. government 

is doing. The Clinton administration has 

consistently stood for an Internet where 

the government has the last word, 

whether on security or content. So far, 

U.S. courts don’t seem inclined to agree 

on the content issue. And the interna¬ 

tional market is now making a sham of 

the U.S.’s stringent export restrictions on 

cryptography: The recent CeBIT show in 

Hannover, Germany, saw the debut of 

several Euro-grown 128-bit encryption 

products. If the U.S. couldn’t keep the 

atomic bomb under wraps, it certainly 

can’t make a secret of basic math. 

So, security and freedom—how do we 

navigate these two sometimes contra¬ 

dictory goals? 

First, let’s not go overboard. The 

noncomputerized world we’ve lived in 

for millennia has never been 100 percent 

secure. If someone steals your credit card, 

the issuer makes good on its promise to 

protect you and the merchant. These rela¬ 

tionships—not some foolproof system of 

identity—are why it all works. 

Let’s emulate these kinds of relation¬ 

ships on the Web. Digital IDs should 

give us enough certainty to support our 

traditional notions of trust, but in a 

form that also respects privacy and is as 

unobtrusive as it is appropriate. I happen 

to favor strict checks on people who buy 

rocket launchers; I certainly don’t favor 

them for people who buy shirts on-line. 

Which brings me to my second point: 

personal freedom. Governments should 

play a role in digital security; someone, 

for example, should validate certificate 

authorities (but not as an excuse to 

monopolize encryption, as British 

authorities are attempting to do). Gov¬ 

ernments might ultimately need to regu¬ 

late what can be done by various parties 

with your digital ID. It’s far from certain 

that we all won’t cry “Uncle” after a few 

years under siege from “targeted” mar¬ 

keting efforts that presume we want to 

receive hundreds of offers for vacations 

in Mexico just because we charged a bur- 

rito at the local tacqueria. 

But my fond hope is that governments 

can be kept as far away from core securi¬ 

ty mechanisms as possible. Clipper chips, 

government key servers—these spell 

trouble for individual liberty. The usual 

arguments of crime and terrorism don’t 

bear scrutiny: They’re just lazy attempts 

to pull the trigger on expanded intrusion 

into all our lives, a temptation nearly irre¬ 

sistible to bureaucrats. 

The libertarian idealism of the Internet 

is already strained. The end of anonymi¬ 

ty is a reasonable price to pay for the 

expanded community that the Internet 

can bring. The end of liberty is not. 

Mark Schlack, Editor in Chief 

mschlack&bix.com 

My fond hope is that governments can be kept as far away 
from core security mechanisms as possible. 
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Karl was making a killing...until, 

TEKTRONIX GAVE AWAY BLACK INK. 

KlrFIl-l-S’ii 
BLACK 15 LA\/I\ ■ 

cool) PRICE* 
2 FOIH 

-60WF-- 

With a Phaser® 350 Color Printer, you get all the black ink you can print for free. So you can print black for less 

than a black & white printer, and color for only 5 cents a typical color page. It takes the cost out of color 

and the value out of purchasing and supporting another black & white printer. And now, your network laser 

is worth $500 as a trade-in toward a Phaser 350 Printer, or $1,000 toward a Phaser 550 Printer, the only two 

laser-class color printers to earn PC Magazine’s Editors’ Choice. What’s your choice? Get $500 or $1,000 

l rade-in. Or, deal and dicker with Karl. No wonder Tektronix sells more laser-class color printers than anyone. 

For details: 800/835-6100, Ext. 1418. Or www.tek.com/CPad71418 

ni W Phaser 600 NEW Phaser 350 NEW Phaser 450 Phaser 480X 
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The QNX realtime operating system is 

With its tiny, full-featured Internet suite, QNX helps 

web-transaction appliances do big business. 

QNX helps healthcare applications run faster, and cost less, 

thanks to its executive-class speed and full x86 support. 

From traffic control to process control, QNX drives thousands 

of mission-critical applications nonstop, 24 hours a day. 

From jet planes to Chunnel trains, QNX goes the distance: 

testing turbines, loading cargo, even controlling air traffic. 

So many applications. So many demands. How does QNX do it? 

Start with rock-solid OS technology field-tested for over 15 years. Add in innovative 

products like the award-winning Photon microGUI*, QNX's embeddable windowing 

system. Provide a rich, robust toolset so developers hit the ground running. And keep 

the memory footprint exceptionally small so runtime costs stay exceptionally low. 

Most important, make it all fully scalable. That way, developers can deliver 

everything from web phones to factory-wide control systems—using a single OS. 



Using a QNX-based vision system, shuttle astronauts stay QNX serves up reliable service at the point of sale, whether 

focused on important things. Like launching satellites. it's handling fast-food orders or checking credit cards. 

found in these worldwide locations 

llllllllllflllllllll 

When safety is measured in microseconds, nuclear power 

stations count on QNX: it's a real realtime OS. 

Thanks to QNX, the web is coming to your living room faster 

than you can say "URL." 

► The Leading Realtime OS for PCs 

www.qnx.com 
call 800 676-0566 ext. 1043 

Available Now: 

internet toolkit 

embeddable GUI & browser 

POSIX and Win32 APIs 

embedded filesystems 

memory protection 

fault-tolerant networking 

distributed processing 

multilingual support 

unrivalled x86 support 

embedded OEM pricing 

QNX Software Systems Ltd., Voice: 613 591-0931 Fax:613 591-3579 Email: infoGqnx.com 
Outside North America: Voice: (44)(0)1923 284800 or 613 591-0931 Fax: (44)(0)1923 285868 Email: QNXeurope©qnx.com 

O QNX Software System* Ltd. 1997. QNX. Neutrino, end Photon microGUI ere registered tredemerks of QNX Softwere Systems Ltd. All other tredemerks belong to their respective owners. 
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Your PC is not safe unless 
you have Dr Solomon s. 

I\l ow the international best-selling virus protection 
software is finally available in North America. 
Dr Solomon's Anti-Virus detects and destroys the 
most viruses... automatically! Its exclusive Dr Solomon's 
WinGuard scanner and Dr Solomon' 
NetGuanT technology provide 
24-hour virus protection from 
Internet downloads, shared files, 
e-mail, floppies, hard disks, 
and more. 

Dr Solomons includes its famous 
S0S“disk which lets you boot 
clean from a diskette, even if your 
operating system won't load. With 
SOS disk, you can be sure that your 
system is virus-free before you 
even install Dr Solomon's. Dr Solomon's Anti-Virus is 
backed by the proven expertise of Dr Solomon's Anti-Virus 
Research Lab — the largest, most experienced research and 
development team in the world dedicated to providing anti¬ 
virus solutions. 

IheworkMde computer 
vtnjs count currently tops 
11,000, but the virus threat 
gets worse every year. 
Hundreds of new viruses 
are created every month. 

You get a free automatic update to the most current version 
of the software, plus you can get an optional plan that 
provides ongoing monthly updates to protect you from the 
hundreds of new viruses that appear every month. 

With Dr Solomon s, if a virus strikes, you're not alone; we 
provide 24-hour virus emergency support — live with one 
of our technical experts on the phone. 

Better virus protection than 
Norton, McAfee, IBM or PC-cillin 

or your money back. 

POLYMORPHIC VIRUSES 

Dr Solomon's 100% 

SOURCE — Virus Bulletin, October 1996 

Polymorphic viruses are the most difficult to detect 
because each infection looks different. Dr Solomon's 
detects polymorphic viruses better than all the rest. 

“Kills The Most Viruses... Automatically!” 

MACRO VIRUS DETECTION RATE 

SOURCE — Secure Computing, January 1997 

Macro viruses represent the newest threat to 
your computer today, and they're easily shared 

via documents and email. No other product 
detects and removes them like Dr Solomons. 

DETECTION OF VIRUSES IN 
COMPRESSED AND ARCHIVED RLES 

SOURCE — Secure Computing, January 1997 

Dr Solomon 's is far more advanced in detecting 
viruses lurking within zipped and compressed 
files including Internet downloads covering the 
widest variety of file compression formats. 

SYSTEM REQUIREMENTS: • 4 MB RAM (8 MB recommended) • 5 MB available hard disk space • VGA. 16 colors or higher 
• Windows compatible mousey 14.4/28.8 modem recommended • Internet access recomnrended 
• For Microsoft Windows 95’: IBM PC or compatible with a 486/25 MMz processor or higher 
• For Windows 3.1: IBM PC or compatible with 386 processor or higher 

© 1997, Dr Solomon's Software. Inc. Dr Solomon's NetGuard is a trademark of Dr Solomon's Software, Inc. 
All other products or brand names are trademarks or registered trademarks of their respective holders. 
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Get Dr Solomon's Anti-Virus 
today from software stores 

everywhere or call 

1-800-960-9095 
EXT. 188 
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The Blue Box 

“Rhapsody with Blue” (April 
Bits) was clear, insightful, 
concise, and technologically 
literate. I gained the knowl¬ 
edge I wanted from one 
phrase (“...a single preemp¬ 
tive thread that executes the 
Mac OS and Mac applica¬ 
tions”). While I had guessed 
that the wblue box” would be 
a single thread, I couldn’t be 
sure because most other 
authors had not been able to 
parse what Apple was telling 
them—and Apple hadn’t 
made public statements at 
that level of technical detail. 
Steve Setzer 

ssetzer@bix.com 

What Might Have 
Been 

I entirely disagree with the 
idea that Apple had to 
choose between acquiring 
Next and becoming a soft¬ 
ware company (“Apple’s 
Opening Move,” March Edi¬ 
torial). Apple’s core products 
have always been computers, 

and Apple continues to pro¬ 
duce excellent hardware 
designs. The best option— 
one Mark Schlack ignored— 
would have been for Apple 
to put all its efforts into hard¬ 
ware. Apple could have 
offered a PowerPC machine 
capable of running the Mac 
OS, with all its 68000-emula¬ 
tion baggage, as well as the 
native PowerPC version of 
Windows NT. Mac and Win¬ 
dows users would have been 
able to run their old applica¬ 
tions along with new, native 
PowerPC/NT applications. 

That sounds like an ideal 
platform to me, and it would 
have allowed Apple to grace¬ 
fully exit the OS business and 
retire the Mac OS while 
offering a clear upgrade path 
for its current users. 
T. A. Stephens 

tas@ricochet. net 

Java Unveiled 

Am 1 the only one thinking 
that the new emperor, Java, 
is wearing no clothes? Byte¬ 
code? CPU instructions, 
methinks. Virtual machine? 
Ho hum! Is the search for 

code reusability so com¬ 
pelling that we have all lost 
our programming senses? 
Let’s just admit that all this 
open-mouthed slavering at 
Scott McNealy’s trough is 
merely one more gladiator 
round at the Coliseum. We 
loved it when IBM got its 
comeuppance, and now we, 
and McNealy, want Gates &; 
Co. to get theirs. And one 
day it will be Sun’s turn 
when the next bright new 
thing comes along. 
Roger Fedyk 

iha@bellatlantic. net 

Behind the 
Numbers 

I was amazed to see the costs 
quoted for PC ownership in 
the text box “Thin Clients: 
Behind the Numbers” that 
ran with the April cover 
story. The five-year cost of 
owning a Windows PC is 
$44,250? Rubbish! No won¬ 
der network computer (NC) 
proponents are such easy 

BVTE 
I NETWORK COMPUTERS 
! Cost Control or Mino Control? 

prey for the PC advocates. I 
run a small networked office 
with six PCs and a NetWare 
server; if the five-year cost 
were a tenth of that figure, I 
would feel derelict in the 
performance of my duties. 

In fact, I have had more 
problems with office calcula¬ 
tors, fax machines, and 
copiers than with PCs. As for 
upgrades, no one would 
simultaneously upgrade all 
users when some clearly 

don’t need it. 
The NC has a place in the 

modern office, but I can’t see 
anyone giving up the flexi¬ 
bility that PCs offer, especial¬ 
ly after considering the 
validity of these studies. 
Tom Farmer 

Farmhaus@aol.com 

Another View 

Windows 95 is a black hole 
into which we throw support 

time. The system tempts us 
with no-brain automatic set¬ 
up and then makes us pay 
with endless reinstallations 
of software components that 
can’t be fixed in any other 
way. Then, just when we 
think we’ll scream if we see 
another hourglass, we find 
that the system is so confused 
that there’s no option but to 
scrap the entire installation 
and start again from scratch. 
And that, when it includes 
preservation of current data 
and reconfiguration of all 
reinstalled applications, 
means a full working day. 
Peter Chandler 

Tlje Teclmology Partnerslnp 

pc@techprt.co.uk 

No 40-bit PGP 

In “Encryption for a Small 
Planet” (March), Thom 

Stark wrote that Pretty 
Good Privacy, Inc., is “pro¬ 
ducing 40-bit exportable and 
128-bit domestic versions of 
its Viacrypt commercial PGP 
product line.” This is not 

ON THE WEB 

Visit The BYTE Site! 
Search our archives. 

Download articles. See 
industry press releases. 

Join on-line conferences 
with other BYTE 

readers! See http:// 
www.byte.com. 

BY FAX 

(617)860-6522 

HOW TO CONTACT US 

BY E-MAIL 

Address letters to 
editors@bix.com. To 

reach individual 
BYTE editors, see Tire 
BYTE Site on the Web 
for a directory. Letters 

may be edited for 
publication. 

BY POST 

Editors, BYTE, 
24 Hartwell Ave., 

Lexington, MA 
02173 

SUBSCRIPTION 

CUSTOMER 

SERVICE 

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

(609) 426-7676; or see 
http://www.byte.com/ 
admin/mpcstsvc.htm. 

For advertising and 
other noneditorial 

contacts, see pages 169 
or 10 or click on the 
Information link on 

The BYTE Site. 

JUNE 1997 BYTE 19 



true. PGP keys are at least 

128 bits long in all versions 

of the product. More than a 

factual error, this under¬ 

mines the history and repu¬ 

tation of PGP. 

Human-rights organiza¬ 

tions use PGP to protect the 

identity of witnesses. Others 

use it to protect the privacy 

of everyday correspondence. 

In either case, no one wants 

to try to protect their com¬ 

munications with weak 

encryption. Forty-bit keys 

can be broken in less than a 

second by any major govern¬ 

ment. 

My company doesn’t do 

weak cryptography. We now 

have a strategy based on 

international agreements for 

strong cryptographic use 

worldwide that does not 

violate U.S. export law yet 

does not compromise the 

integrity, strength, or inter¬ 

operability of PGP software. 

To learn more about our 

position, see our Web page 

at http://www.pgp.com. 

Philip Zimtnermatm 

Chairman and Chief 

Technology Officer 

Pretty Good Privacy, Inc. 

prz@pgp.com 

We do regret the error. At 
press time, PGP, Inc., was 

working on international 
trademark agreements that 
would allow licensing of the 

PGP trademark for software 
that meets the company’s 
standards for security and 
user control. —Eds. 

cessor performance doubles 
every 18 months; however, 
there are also advances in 

algorithms and mathematics, 
as well as an increasing num¬ 

ber of computers available to 
a would-be cryptanalyst. 
Since a doubling of comput¬ 
er power is equivalent to 

shortening the key by 1 bit, a 

conservative estimate is that 
the key length should 

increase by 1 bit every year. 

Stark’s theoretical esti¬ 

mates for the maximum 

times needed to crack keys of 

different lengths are correct 

in today’s terms, but incor¬ 

rect in absolute terms. In his 

example, RC-4 with a 56-bit 

key takes 2691.49 years to 

crack. A 56-bit key in 16 

years is equivalent to a 40-bit 

key today. Wait 16 years, and 

then start your cryptanalysis: 

The 56 bit-key would take 16 

years and 15 days to crack. If 

the U.S. government insists 

on maintaining its current 

stance on the export of 

encryption technology, then 

it should at least frame future 

legislation to allow cryptog¬ 

raphy vendors to increase 

key lengths by 1 bit every 

year, with a review of the 

baseline, say, every 10 years. 

Martin Budden 

Richmond, Surrey, U.K. 

ntartinjb@cix.compulink.co.uk 

fic. ” If you buy that, then 
there’s no reason to ever 

increase the key-length limit. 

Of course, strong encryption 
is available from non-U.S. 

vendors, and further, if crimi¬ 
nals and terrorists don ’t 
respect laws against crime 
and terror, why would any¬ 

one expect them to respect 

laws against exporting strong 

encryption?—Thom Stark 

Lame Review? 

Russell Kay’s review of our 
CD-ROM, “Java Security: 

Managing the Risks” (April 

|M*itc ClMI H.llaA* 
PWbUc static 

System 

Moore vs. Crypto 

In “Encryption for a Small 
Planet” (March), Thom 

Stark neglects to mention the 
effect of Moore’s law on data 
security. My corollary to 

Moore’s law is this: To main¬ 
tain the same level of data 
security, you must increase 
your key length by 1 bit every 
year. By Moore’s law, pro- 

There’s nothing absolute 
about Moore’s law; it’s an 
observation of a trend, and 
the trend will slam into the 

realities of minimum scale 
and maximum waste heat 
transfer before too many 

more microprocessor genera¬ 
tions elapse. Your argument 
about advances in algo¬ 
rithms is a better one; there 
might be indefinite room for 
improvement there. 

The ground on which the 
U.S. government maintains 
its limits on exportable 
encryption strength amounts 
to “we have to be able to 

decipher the bad guys’ traf- 

Bits), accuses us of offering 
lame advice to Java users 

concerned about security. 
The review is a prime exam¬ 
ple of the sort of treatment 
that security experts can 

expect from Java bandwag- 
oneers. Our bottom line is 
not, as the review implied, to 
turn Java off, but to manage 
your risks: Educate yourself 
about the dangers of exe¬ 

cutable content, determine 
what (if anything) you have 
to lose, and set up an appro¬ 

priate security policy. Unfor¬ 
tunately, there’s no magic 

solution to Java security. If 
you have nothing to lose, you 
can surf with impunity. But if 

information is the lifeblood 
of your business, you had 

better think twice about surf¬ 
ing to unknown sites with a 

Java-enabled browser on a 
mission-critical machine. 

Security is rarely an all-or- 
nothing proposition. You 
must decide for yourself how 

much risk you’re willing to 
live with. 

Gary McGraw and Ed Felten 

Authors, “Java Security: 

Managing the Risks” 

I commend the authors ’ atti¬ 
tude about managing risks; 
I’ve been waving that flag in 
various IS camps for years. 
But the problem, in my view, 
is that the solutions they pro¬ 
pose aren’t workable in the 
real world. To “think twice 
about surfing to unknown 
sites with a Java-enabled 
browser” is fine as a philo¬ 

sophical perspective, but you 
can ’t get much work done 

that way. When did you last 
use a Web browser for more 
than a minute or so and not 
visit an unknown Web site? 
To reap the advantages of 

Java, you have to understand 
and accept some security 

exposures, which the authors 
make clear. But what IS 

administrators need from 
security policy and security 
tools is more than an Off 

switch and a warning label. 
This isn’t a bad CD-ROM 

publication. But I think 
there’s a better one that 

could have been. —Russell 
Kay, technical editor 

No Transfer 

Can you generate a certifi¬ 
cate on one platform, send 

in the certificate request, and 
expect to be able to success¬ 
fully install and use the cer¬ 
tificate on a totally different 
platform? After reading 

“Digital IDs” (March Web 
Project), I wasn’t certain 
whether the certificate is 
bound to be used on the 

platform on which it is gen¬ 
erated. 

David Milewich 

drmilewich@tasc.com 

Certificate use is not bound 
by the format of the request, 
but by the fact that the key 
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www.sgi.com/02 

O* 
DESKTOP WORKSTATION 

$7,495 

MIPS RSOOO ISOMHZ PROCESSOR 

32-BIT DOUBLE-BUFFERED GRAPHICS 

HARDWARE TEXTURE MAPPING 

IMAGE PROCESSING ENGINE 

VIDEO COMPRESSION ENGINE 

WEB-INTEGRATED USER ENVIRONMENT 

64MB ECC SDRAM 

2GB SCSI SYSTEM DISK 

17” MONITOR, 12S0X1024 

I OOBASETX/I OBASET ETHERNET 

CD-ROM 

Two words that might describe your feeling when you see a powerful Silicon Graphics workstation 

at this price, but will definitely describe your feeling once you plug it in. It’s a feeling brought 

on by the 02” workstation’s stunning combination of CPU and graphics performance, along 

with unparalleled video and imaging capabilities. It’s all courtesy of an innovative Unified 

Memory Architecture and either a MIPS* R5000"* or more powerful MIPS* RIOOOO"' CPU 

that leaves 02 alone at the head of its class. So see our Web site or call us for more information 

at 800.636.8184, Dept. LS0055. And don’t worry if you’re out of breath. We’re used to it. 

gl SiliconGraphics 
Computer Systems 

See what's possible 
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“Wc conducted a test session to compare the 
performance of similar products, and Distinct’s 
product was better." -Dr. Sbyrn Sunder, 
Carnegie Mellon University 

“Distinct provided a Telnet OCX/VBX that 
saved up to 6 months of development time 
and reduced the overall development cost” 
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“The Distinct package includes custom controls 
that are easy to use, reliable, and perform well." 
-Darwin Hatbeway, Company 

“By using Distinct. CRM saved a lot of time 
and money and provided great solutions for 
challenging tasks." -William Gutekunst, 

Distinct provides the most compakhcnsive, 

robust and market tested Internet and 

Intranet components available in the world. 

Just plug them into your applications and 

deliver solid products fast and on 

schedule. Every time. 

distinct 
“It is not often, in today's market, that you can 
find companies that want to find the solution to 
a customer’s problem, no questions asked. 
Thank you-Scott G. Phillips, 
NTN Communications, Inc. 

http://www.dislinct.com 

sales@distinct.com 

Phone: 1-408-366-8933 

Fax: 1-408-366-0153 

Distinct IntelliTerm 
Integrated Terminal Emulator for DEC and IBM® Systems 
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TD CaF~) 

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 
Ibt **rU Wit In Itlrntti itithp 

408.366.8933 
-WWW: http://www.dislincl.com 

Fa*: 408.366.0153 
E-mail: bytcmag@distinct.com 
Faslfacts: 408.366.2101 

JlililiKi 
you send off to be signed lives 
in the key database of the sys¬ 
tem on which you generate 
the signing request. 

—Jon Udell, executive editor 

POPped Pine 

A letter in the March Inbox 
(“Pine Came First”) states 
that Pine works with POP. As 
of version 3.95, PC-Pine can¬ 
not be used with a POP serv¬ 
er, according to the Universi¬ 

ty of Washington’s Pine FAQ. 
Alan Schunemann 
schu@digex.net 

Thanks for the clarification. 
We should have pointed that 
out.—Eds. 

FIX 

In “Digital IDs” (March Web 
Project), we said that any 
Web server to which you 

connect can request cookies 
other than the ones it 
deposited. That is untrue: 
It’s not that easy to steal 
cookies. For details, see 

news://dev4.byte.com/ 
5 e0o0t%241 dm@dev4 
.byte.com. 

COMING UP IN JULY 

COVER STORY 

The New User Interface 
Microsoft's Windows 97 and Netscape's Constellation offer 
the first true network user interfaces for desktop comput¬ 
ers. BYTE examines this fundamental shift in desktop Ills, 

particularly its impact on applications development. 

AAANAGINC DATA 

Beware the Year 2000 
It's coming, and it’s going to break some big applications. 

Estimates put the cost to U.S. businesses alone at $600 
billion. We look at techniques and tools for finding the 

problems and fixing them. 

NETWORK INTEGRATION 

Virtual Private Networks 
The Internet has ushered in the era of virtual private 

networks, which promise low-cost, highly configurable 
wide-area networking. We sort out the pros and cons of 

building your own versus renting one from an ISP. 

HARDWARE LAB REPORT 

MMX Desktop Systems 
NSTL tests high-end desktop systems that take advantage 

of the new Pentium II chip’s MMX multimedia- 

enhancement technology. 

SOFTWARE LAB REPORT 

Web Applications Servers 
We examine three top server-based programs that address 
the challenge of distributing applications-and applets- 

over the Internet: Lotus Domino, Microsoft Internet 
Information Server, and Netscape Enterprise Server. 

CORE 

A CPU in the Hand 
BYTE takes an inside look at the Hitachi SH-3, the 
low-power 32-bit processor at the heart of many 

hand-held personal computers. 
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TriTeal Has a Perfectly Integrated Cure 
UNIX Review's ‘Outstanding Product of 1996’ 

TED 4.0...the finest desktop anywhere. Dropdead 
gorgeous, eminently practical, and chock-aLlock 

full of utility." —UNIX Review. December '96 

“NTED: Best Windows/UNIX Tool Yet" 

"NTED merges the two computing environments 
to a greater degree than ever before." 

—PC Week Analyst's Choice: October 7.1996 

graphical environment TED features 

advanced desktop functions like an exclusive 

Graphical Workspace Manager that m;ikcs 

The days of wrestling with inconsistent 

interfaces are over. TriTeals complete family 

of integrated desktop solutions make the 

promise of a single unified desktop a wry 

productive reality. 

TED™—TriTeal Enterprise Desktop—unites 

your UNIX users under a single, intuitive 

improve security and enjoy a more efficient 

deployment strategy. 

Realize the big Ixmcfits of TriTeal s family of 

desktop solutions today. 

For a FREE demo disk call TriTetd at 

die most of each inch of screen real estate. 

With NTED ", you can seamlessly integrate 

access to Window's applications and data, all 

from one point-and-dick interface. 

The benefit to you? 

(900) 874-8325 ext. SWM) or visit our You'll streamline system administration. 

simplify end user training and support. tceit site at ncusus.trUeaLcotn/bml. 

FREE Demo disk! Call 800 874-8325 ext. 5890. Or visit us at www.triteal.com/bml 

I 
u 1 

IWJ TrlTeri (jiqiimUia TriTeal i* a ntw.-nvl inakmail >4’ TriTeal Oapnlaai THl it a Imtaiai >4 TriTd (iepnoa Vlt.II It a trademark ,4 TriTeal liepearii 
OakauA M (he C S and <4m< vantnn. hvawl ivWif thoeaCh X i^wCn Lkl Af i4at rnehari name* naUieinl hervrn are' trademark' <4 tfh.tr i«a* 

Circle 195 on Inquiry Card (RESELLERS: 196). 

>**a l~MX a a »»M>J 





*cie«l®tc0 
c o w 

^prnn 
The Web E L 

J 
i 

C
L
 
J

 



lijfH 
News & Views 

Pentium II: King of the x86 Hill 
Intel's latest processor edges AMD’s K6 in x86 performance, 

but it’s a photo finish with the PowerPC. 

he seesaw pursuit of desktop 
performance continues. 
Debuting at a top speed of 266 
MHz, Intel’s latest proces¬ 

sor, the Pentium II (code-named Klam¬ 
ath), is king of the x86 hill. In recent tests, 
however, BYTE found that Pentium 
II-based systems run neck and neck with 

current high-end PowerPC-based com¬ 
puters. And tests on a noncommercial ref¬ 
erence system that used the new 233-MHz 
K6 indicate that although AMD’s latest 
processor lags slightly behind the fastest 
Pentium II in integer operations and fur¬ 

ther behind in floating-point-intensive 
tasks, it competes fairly well with Intel’s 
current high-end CPUs. 

Discussions about these latest proces¬ 
sors’ performance are incomplete with¬ 
out considering total system architecture. 

For example, the latest offerings from 
Mac OS system vendors such as Umax 

(510-651-9488; http://www.umax.com) 
and Power Computing (512-246-7807; 

http://www.powercc.com) feature a 604e 
processor running at 250 MHz. However, 
until new motherboards for Mac clones 
become available, the 250-MHz 604e is 
constrained by a processor-to-main- 
memory (aka system) bus that runs at 50 
MHz, compared to 66 MHz for the cur¬ 
rent Pentium II system bus. Faster system- 

bus speeds (and also faster L2-cache bus 
speeds) are expected from the Intel and 
PowerPC camps over the next two years. 

With the Pentium II, Intel increased the 
LI cache size from 16 to 32 KB, added 

multimedia extensions (MMX) support, 
and ratcheted up the speed to 266 MHz. 
The Pentium II has a 512-KB L2 cache, but 
Intel may later release Pentium IIs with 
different L2-cache sizes. The Pentium II 
system provided by Polywell (800-999- 
1278) was a screamer. But the Pentium II 
sacrifices performance in certain areas to 

Photo Finish in PowerPC vs. Pentium II 

Arbitrary Rotate 

Unsharp Mask 
(default) 

Unsharp Mask 
(custom) 

Gaussian Blur 

RGB to CMYK 

I 200 MHz Pentium 

I 200-MHz Pentium Pro 

266-MHz Pentium II 

I 233-MHz AMD K6 

I 250-MHz 604* 

Seconds 
BYTE ran three series of tests on five systems. All systems had 64 MB of RAM. 
The Photoshop tests do not address disk access or video performance. The 
PowerPC (Power Computing’s PowerTower Pro 250) and K6 systems each had 
a 1-MB L2 cache. All other systems had a 512-KB cache. 

K6 Nips at Pentium IPs Heels K6 Lags in NT Applications 

200-MHz 

233-MHz K6 

206-MHz 

BYTEmarks measure raw CPU, not overall system 
performance. A 90-MHz Pentium equals 1. 

allow a lower price and sets the stage for 
a battle over PC motherboard designs. 

The Pentium II sports a new package, 
the Single Edge Contact (SEC) cartridge, 
which looks like a deck of playing cards 

painted black and mounted on edge. The 
new package allows the use of standard 
static RAM (SRAM), which is a major rea¬ 

0 50 100 150 200 250 

K6 reference: a 1-MB L2 cache, Matrox Millennium, 

and Seagate ST34501W dnve. Other systems: a 
512-KB 12 cache, Diamond Stealth 3D 2000, and 
Maxtor 85120A EIDE dnve. 

son why Intel can offer the 266-MHz Pen¬ 
tium II at $775 and the 233-MHz Pentium 
II at $636. (The 512-KB Pentium Pro [200 
MHz] cost $1035 at press time, in quan¬ 
tities of 1000.) 

However, the Pentium Pro’s custom 
cache ran at the same speed as the CPU, 
as high as 200 MHz, whereas the 266-MHz 
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State of the Internet carried live on the Internet: 1 

More interesting statistics reflecting the 

emergence of the Internet in today's every¬ 

day life, as provided by Win Treese of Open 

Market, a developer of Internet commerce 

software (http://www.openmarket.com/ 

intindex): 

Number of times President Ginton 

mentioned the Internet in the 1997 

State of the Union address: 6 

Number of times he mentioned it in the 

1996 address: 0 

Number of State of the Union addresses 

Percent change in Hambrecht & Quist's 

Internet stock index for 1996: — 1 6 

Rank of Ford among Web advertisers, in 

estimated dollars spent, August 1996:1 8 

Rank of Microsoft: 1 

Number of people who worked on the 

NFL's Super Bowl Web site: 3 5 

Number of Boston Public Library 

branches: 26 

Percentage of branches connected to 

the Internet: 100 

Pentium IPs L2 cache bus runs at just 133 
MHz. The SEC approach also needs a dif¬ 
ferent socket than the Socket 7 used for 
the Pentium. Intel claims the SEC cards 
are needed to support higher clock speeds 
(greater than 300 MHz) in high volumes 

at commodity prices. Intel’s competitors 
claim they can match or exceed Intel’s 
performance by sticking with the Socket 
7, while still beating Intel’s prices. 

AMD uses the Socket 7 for its K6 pro¬ 
cessor announced and released in April. 
AMD contends that system vendors can 
build relatively inexpensive systems by 
leveraging the existing low-cost infra¬ 
structure for Socket 7-compatible com¬ 
ponents. Motherboard vendors who 
want to support the K6 only need to up¬ 
grade the BIOS and clock speed to ac¬ 
commodate the new chip, which is also 
available at 166 and 200 MHz. The Socket 
7 implementation is limited to a 66-MHz 
shared system and secondary cache bus, 
however, unlike the Pentium II, which has 
separate buses. Any motherboard that 
supports the P55C pin-out of the Pentium 
with MMX will probably support the 

K6, so expect a lively market in K6 up¬ 
grades for existing midspeed (120-to 166- 
MHz) Pentium systems. 

The quantity-1000 price for the 233- 
MHz K6 is $469, or $ 167 less than the 233- 
MHz Pentium II. The K6 doesn’t have an 
integrated L2 cache, but 512 KB of L2- 
cache memory costs only about $25. 

The BYTEmark FPU test indicates that 
the K6’s primary weakness is in floating¬ 
point operations. AMD says most busi¬ 
ness tasks do not rely heavily on floating¬ 
point performance and even contends 
that the SYSmark for Windows NT4.0 test 
suite of five applications uses more float¬ 

ing-point operations than typical users 
would in using those applications. The 

K6’s performance in the BYTEmark inte¬ 
ger test suite showed that while the float- 

ing-point performance of the K6 fell 
slightly short of a 200-MHz Pentium, the 
K6’s integer performance was almost 
equal to that of the Pentium II. 

In our Photoshop tests, which do not 
emphasize hard drive or video adapter 
performance (for a full description, see 
“MMX: Better in Fits and Starts,” Febru¬ 
ary BYTE, page 26), the K6 was slower 
than the Pentium II in the MMX-intensive 
RGB-to-CMYK conversion, Unsharp 
Mask, and Gaussian Blur operations, in 

some cases by a wide margin. This sug¬ 
gests that AMD’s MMX implementation 
is not quite as fast as Intel’s. 

As usual, chip and system vendors 

will continue to release faster products 
this year and next. Cyrix, another Intel 
rival, will soon announce its M2 chip, 
which will have its own MMX imple¬ 
mentation. Intel already plans to release 
a 300-MHz Pentium II this summer. Intel 
also says that the Pentium II’s dual-inde¬ 

pendent bus architecture supports the 
evolution of today’s 66-MHz system bus 
to 100 MHz within a year. Meanwhile, 
in the PowerPC arena, sources say a 604e- 
like CPU code-named Arthur that will 
have separate secondary cache and sys¬ 
tem buses (with the cache bus running at 
up to the same speed as the CPU) will 
appear this summer. Exponential’s x704 
is slated to appear this summer running 
in the 400-MHz range (with systems pos¬ 
sibly using an in-line-cache approach to 
deliver faster cache-bus performance). 

In the meantime, if you want a rela¬ 
tively inexpensive but high-performing 

system, check out K6-based computers. 
For the fastest in x86 performance, go 
with a Pentium II-based system, though 
if you need workstations or servers with 
more than two CPUs, you’ll have to go 
with Pentium Pro (greater than dual Pen¬ 
tium II-based systems won’t be supported 
until early 1998, Intel says). As for Mac 
versus Wintel, our tests show that systems 
based on the fastest x86 and PowerPC 
processors are roughly comparable in raw 
performance. The debate over which 
OS—Windows or the Mac—is better is 
beyond the scope of this article. 

-G. Armour Van Horn 

HypcrWave 
Wins Best of 
CeBIT Award 
HyperWave, an innovative information 
server that solves many of the problems 
associated with electronic publishing on 
the Internet and intranets, won BYTE’s 
third annual Best of CeBIT award. (For 
contact information on CeBIT award 

winners, see page 28.). The HyperWave 
information server combines powerful 
search and navigation 
tools with remote 
authoring, full-text 
indexing, and security. 
HyperWave’s ability to 
treat links as separate 
objects that are bidirectional 
and have a wide range of attributes elim¬ 
inates many link management chores. 

continued 
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HyperWave's search engines dynamically index 

text and custom document attributes. 

Speech technology from Lernout &c 
Hauspie, which provides speech recog¬ 

nition, text-to-speech conversion, com¬ 
pression, translation in many languages, 
and other services, won as Best Technol¬ 
ogy. Best Technology finalist was a Java- 
based application from the Berlin Hein¬ 

rich Hertz Institut of Communications 
Technology that shows how the forth¬ 
coming MPEG-4 video standard can turn 
video into a more interactive medium. 

The C3 Messenger server, from Com: 
On, won the Best Communications Soft¬ 

ware award for its ability to integrate dis¬ 
parate mail systems with open Internet 
mail. Finalists were the DirectPC Net¬ 
work Edition satellite Internet service 
from Hughes Olivetti Telecom and Snap- 
ware desktop telephony software from 
telesnap GmbH. Orckit’s Fast Internet 
xDSL Broadband Access System won the 
Best Communications Hardware award 
for its ability to ease the Internet band¬ 
width crunch. Finalists were 3Com’s Fast 
IP switch and Vicas, a combination router, 
encrypter, PBX, and Ethernet card from 
BinTec Communications GmbH. 

HyperVfave also won in the Best Inter¬ 
net Product category, while Trusted 
Web intranet security software, from 
Siemens Nixdorf, and Inso’s Dynabase 
Web Management System were final¬ 
ists. Black Sun’s Passport/Community 
Server, which is for building large on-line 

communities, won as Best Multimedia 
Software. Finalists in the category were 
a multimedia authoring tool from Pi- 

tango Multimedia called Clickworks 1.1 
and Metatools’ Soap, a video-editing tool 
that has an innovative user interface. 

The award for Best Multimedia Hard¬ 
ware went to the Philips Trimedia TM- 

1000, a media processor that accelerates 
audio, video, graphics, and communica¬ 
tions. DV Master, a digital video-editing 

board from Fast Multimedia, and Terra- 
Tec’s AudioSystem EWS64 XL card, a pro¬ 
fessional solution for editing digital and 
analog sound, were finalists. 

Quicktionary, a nifty pen-size scanner 

Best of CeBIT Awards Contact Information 
Best of Show: HyperWave (+49 89 

9930740,888-644-3100, or 

http://www.hyperwave.com). 

Best Technology: Lernout & Hauspie 

(+32 57 228 888 or http://www.lhs.com). 

Finalist: Berlin Heinrich Hertz Institut of 

Communications Technology (+49 30 310 

02 253 or http://www.hhi.de). 

Best Communications Software: 
ConrOn (+ 49 40 30 189 182 or 

http://www.com-on.de). Finalists: Hughes 

Olivetti Telecom (+44 1908 319101 or 

http://www.hoteu.com); telesnap GmbH 

(+49 711 90 66 80 or http://www 

.telesnap.de). 

Best Communications Hardware: 
Orckit (+972 3 696 2121 or 

http://www.orckit.com). Finalists: 3Com 

(408-764-5000 or http://www.3com.com); 

BinTec Communications GmbH (+49 911 

9673 0 or http://www.bintec.de). 

Best Internet Product: HyperWave. 

Finalists: Siemens Nixdorf (+353 1 676 

7551 or http://www.trustedweb.com); Inso 

(617-753-6500 or http://www.inso.com). 

Best Multimedia Software: Black Sun 

Interactive (415-273-7000 or http://www 

.blacksun.com). Finalists: Pitango Multime¬ 

dia, a division of Scitex (800-675-5666 or 

http://www.pitango.com); MetaTools (805- 

566-6200 or http://www.metatools.com). 

Best Multimedia Hardware: Philips 

(408-991 -3838 or http://www.trimedia- 

philips.com). Finalists: Fast Multimedia 

(+49 89 50206 0 or http://www.fast- 

multimedia.com); TerraTec (+49 2157 

8179 0 or http://www.terratec.de). 

Best Peripheral: WizCom (+975 2 532 

8222). Finalists: Philips (+49 511 89 

51095 or http://www.speech.be.philips 

.com); Toshiba (800-550-8674 or 

http://www.toshiba.com). 

Best Portable: Apple (408-996-1010 or 

http://www.apple.com). Finalists: Toshiba 

(+49 2131 158 01 or http://www.toshiba- 
teg.com); Palm Computing (415-949- 

9300 or http://www.usr.com/palm). 

Best Software Application: Silux (+41 

52 3660330 or http://www.silux.com). 

Finalists: MultiStream (+49 89 890162 14 

or http://www.multistream.com); Applix 

(+49 89 7485890 or http://www.applix.com). 

Best Development Software: SoftLab 

(+49 89 99360 http://www.softlabna 

.com). Finalists: Quadratron Regie (+44 

1344 57744 or http://www.qr-ag.com); 

Platinum Technology (800-442-6861 or 

http://www.platinum.com). 

Best System: Umax Data Systems (+886 

2 517 0055 or http://www.umax.com). 

Finalists: Data General (508-898-5000 or 

http://www.dg.com); Vobis (+49 2405 

444 0 or http://www.vobis.de). 
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Pictured Controllers And Drives Not Included 

With Data Silo Or Data Express 

When It Comes To Data Storage, 

It’s Not Just About Being tough. 

It’s Also About Being Flexible. 

P -j^Lj 
~ kx = k 

Ki® Flexibility. It might lx? one of the last things you 

1 think about when buying storage 

enclosures, hut the first thing you need when 

your storage requirements grow or change. 

However, if you are already using the 

I lugs ton® rugged line of Data Silo* 

■ ■ Mansion chassis or removable Data 'tHI V*gSSgf* 

I \press’ drive enclosures, you’ve got plenty 

•I choices. Kingston’s storage products are 

ipecifically designed to meet long-term storage needs, offering 

•n unparalleled variety of mix~and~match solutions. Our 

leliahle Data Silo expansion chassis are available with up to 

Data Silo* Expansion Chassis 

Data Express* removable Storage 

9 bays, and our Data Express enclosures are ideal 

for your internal and external 

removable storage needs. Best of all, you can 

integrate a variety of Data Express models 

into a stand-alone Data Silo and create your 

own custom removable solution. Plus, all 

Kingston storage enclosures are hacked with 

Kingston’s superior service and support, 

including a generous 7-year warranty. 

Kingston Storage enclosures— 

prcx)f that you can he both tough 

and flexible at the same time. STORAGE PRODUCTS DIVISION 

LT E C H 0 L O G Y 

hi' more information, call us at (S00) 435-067 0 c(9i)0iyy Visit our Web site: http://www.kingston.eom/b.htm 
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Solaris. 
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Umax's high-end Mac OS system 

features a 250-MHz 604e CPU. 

from WizCom that performs OCR and 
language translation, took top honors in 
the Best Peripheral category. One periph¬ 

eral finalist was Philips’ SpeechPad and 

SpeechMagic software-hardware com¬ 
bination for voice dictation and speech- 
to-text conversion. The second periph¬ 

eral finalist was Toshiba’s slim PDR-2 
Digital Still Camera (it fits into and directly 
interfaces with a PC Card slot). 

Best Portable winner was Apple, for its 
PowerBook 3400, a notebook that runs 
on a 240-MHz 603e PowerPC processor. 

The Toshiba Libretto 50, a 75-MHz Pen¬ 
tium-based PC subnotebook, and the new 
version of the PalmPilot hand-held PC, 
from U.S. Robotics’ Palm Computing 
Division (see the What’s New Preview on 
page 171), were finalists. 

Silux Simulation, a tool that lets you 
dynamically interact with running sim¬ 
ulations and enables stress and motion 
analysis, won as Best Software Applica¬ 

tion. Finalists were the multiple-plat¬ 

form, distributed-enterprise backup 
system for SAP R/3, from MultiStream, 
and Applix Anywhere Office, which is 
implemented in Java. The award for Best 
Development Software went to SoftLab’s 
Visual Enabler, a workgroup configura¬ 

tion management and version-control 
tool set. Finalists were the enterprise- 
level software-integration system from 

Quadratron Regie called 03sis and Plat¬ 
inum Technology’s Paradigm Plus 3.5 
object-oriented repository and design- 
and-analysis tool. 

The award for Best System went to 
Umax Data Systems for its high-end Mac 
OS computer based on a 250-MHz 604e 
PowerPC processor (you can upgrade the 
system by adding a second CPU), the 
SuperPulsar 2500. (No Pentium II or K6 

systems were nominated. At the time of 
the show in mid-March, vendors staged 
only technology demonstrations of their 
forthcoming Pentium II or K6 systems and 

wouldn’t publicly discuss features or per¬ 

formance.) Finalists were Data General’s 
dual-server, Pentium Pro-based Cluster- 
in-a-Box and Vobis’s surprisingly afford¬ 
able (about US$3800) 500-MHz 21164- 

based Highscreen Alpha 500 system. 

AAAAX OverDrive 
= Expensive 
Upgrade 
Intel’s latest OverDrive processor boosts 
your system’s business applications per- 

Bug of the Month 

OverDrive in Reverse 

Although upgrading an older Pentium sys¬ 

tem with the latest OverDrive processor is 

usually a fairly smooth process, it's not 

always without problems. When upgrading 

our first candidate, a Comtrade 90-MHz 

Pentium system built around a Wang mother¬ 

board, it took only a few minutes to unlock 

the zero insertion force (ZIF) socket, remove 

the old processor, and install the OverDrive 

unit. 

When we turned the PC on, however, we 

discovered what Intel describes as a rare 

incompatibility. The OverDrive draws power 

for its built-in fan and other circuitry directly 

from the CPU socket. On some system boards, 

however, the three necessary CPU socket pins 

are left unconnected. 

Without power for its fan, the OverDrive 

avoids burning up by shifting into what Intel 

calls "low-performance mode.” Instead of 

soaring to 150 MHz, the effective processor 

speed dropped to about 25 MHz! No work¬ 

around is possible, according to Intel. Check 

the compatibility list at the OverDrive Web 

site (http://www.intcl.com/procs/overdrive) 

before you buy. -Robert L Hummel 

Send yours to 76443.1723@compuserve.com! 

Future Watch 

Video Marries 
Hypertext 

A new standard from MPEG will bring 

Web-like interactivity to sound and mo¬ 

tion. The nascent MPEG-4 standard will 

combine sound and motion with hyper¬ 

links, allowing for a new generation of 

interactive applications that let you point 

and click through a series of linked text, 

audio, and video objects. 

Whereas today’s Virtual Reality Mod¬ 

eling Language (VRML) is used to define 

interactive 2-D and 3-D environments, 

MPEG-4 adds video to the mix. With 

MPEG-4, you can click on part of a video 

(e.g., an engine part) and go to linked 

explanatory text for more information. 

MPEG-4 could be used for interactive 

training, education, virtual business 

meetings, and other types of interactive 

applications. 

MPEG hopes to create an international 

draft standard and then final approval 

sometime in 1998. Beyond that time 

frame is MPEG-7, which will specify a 

standard for describing the information 

needed by multimedia search engines, so 

that Web surfers will be able to better 

search for audio and video content. 

formance while adding support for mul¬ 
timedia extensions (MMX) technology. 
However, if you’re on a tight budget, you 
should investigate less expensive mem¬ 
ory upgrades first. 

Intel (800-538-3373 or 503-264-7000; 

http://www.intel.com/procs/overdrive) 
offers several versions of its Pentium 
OverDrive processor with MMX tech¬ 
nology for upgrading older Pentium sys¬ 
tems. An upgrade from 75 to 125 MHz 
or from 90 to 150 MHz costs $399. The 
upgrade from 100 to 166 MHz costs $499. 

The OverDrive with MMX incorpo¬ 
rates leading-edge Intel technology, such 
as 0.35-micron fabrication and 2.8-V oper¬ 
ation. Both techniques allow Intel to pro¬ 
duce faster processors that consume less 
power and produce less heat. So it can 
work in older 3.3-V systems, the Over¬ 
Drive with MMX provides its own volt¬ 
age converter, filters, and a fail-safe pro¬ 
tection system. 

All this intelligence fits on a tiny pig¬ 
gyback circuit board hidden inside the 
heat sink under the integrated fan. To 
ensure an adequate supply of instructions 
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Component-based RAD C++ 

Drag-and-drop programming 

Daily create reusable components 

Distributed application 

development 

Net Impact Dynamo for creating 

data driven Web applications 

Iwt database access with the 

Iknversoft DataWindow'“ 
and native drivers 

Sybase SQL Anywhere"* server 

Support for legacy MFC code 

()bjectCycle"A for team development 

■ks ■ S“ 

Productivity without compromise. New Power++ 2.0. 
Introducing Power++ 2.0. The powerful new 

version of Optima++'7 Its the RAD C++ tool that 

delivers the performance you need for client/server, 

distributed and Internet applications—plus the pro¬ 

ductivity you need to get the job done. 

Power++ is an ideal environment for building the 

server-side of Internet projects. It helps you minimize 

the development time of rich, dynamic, data-driven 

Web applications using Sybase® Nctlmpact'** Dynamo. 

And with its innovative component-based 

approach, Power++ makes it easy to build scalable 

applications. You can quickly build high-performance 

ActiveX'** Server components and deploy them in dis¬ 

tributed frameworks such as Powersoft Jaguar CTS™ 

and Microsoft®Transaction Server'.** 

Whats more, with Power++ you can minimize 

development time while maximizing your existing 

investments. You can reuse over 245 components and 

“Power* + is easily the most productive C++ environment we've 

used. In only seven months, we've rolled out diverse business 

applications from mission-critical manufacturing solutions to 

sales force automation." 
— Paul Ackley, Programmer/Analyst, United McGill Corporation 

classes—or easily create your own. You can even lever¬ 

age your legacy MFC and ANSI C and C++ code. 

Award-winning Powcr++ combines all of these 

proven features and more. Check it out today. 

$ Powersoft. 



"They thought that my new 
just a big surge sunnressoi 

O User-replaceable Batteries 
Cells can be easily swapped out, saving 
time and expense: no need to return to the 
factory for sendee. Batteries last 3-6 years 
under normal usage. 

©Battery Replacement Warning Prevents 
Downtime 
An LED signals when the Back-UPS 
Office’s internal self-test finds the battery 
near the end of its life. Users have 6-8 
weeks warning. 

©Convenient BlockSafe “ Outlet Spacing 
Back-UPS Office’s outlets are spaced to 
accommodate all size plugs, including large 
transformer blocks. No need to sacrifice the 
use of any outlets to accommodate large 
block plugs. 

©Integrates the Security of a Surge 
Suppressor with the Power of a UPS 
Back-UPS Office provides enough outlets to 
protect your customers' entire system. Six 
outlets guard yvur hardware with fiill time 
surge protection. Three of the six provide 
instantaneous battery backup to keep your 
system from crashing in the event of a 
brownout or blackout. 

Site-Wiring Fault Indicator 
Without a proper ground, most surge pro¬ 
tection is useless. Back-UPS Office alerts 
you to wiring problems such as missing 
ground and reversed polarity, two common 
wiring mistakes which otherwise would 
require an electrician's visit to diagnose. 

O Circuit breaker 

Provides protection in the event of an over¬ 
load or short circuit; no fuse, no hassle. 

Under the Lifetime Equipment 
Protection policy, Af*C will 
repair or replace connected 
equipment damaged by surges, j 
including lightning strikes, up to I 
$25,000. See policy for details. I 

LIFETIME 
EQUIPMENT 

PROTECTION 

AP'J iiuj vj'jn wj/u nmt'J 

Him iill 'jiirjr UP'J van 



multipath Back-UPS* Office' was 
- then the lights went out." 

IVI UPS Office’s compact design f 
LmtoWs eosify on desktop, floor, or 
IrvKx/nts to woll. Its ninety-degree plug 
fn flush ogoinst the wal i 

O Recessed Master On/Otl Switch 
Prevents accidental shut-offs and conve¬ 
niently controls pourr to the entire con¬ 

nected system. 

himrnet Ready Fax/Modem Protection 
Back-UPS Office’s built-in phone 

jX line/10 Base-T network cable 
1 surge protection prevents data 

line surges from damaging internal and external 
modi ms. motherboards, input/output cards, and 
at Ha system components. 

rsTHi 
Power problems attack computers relentlessly. 

Did you know that you have a better chance of 

winning the lottery than of escaping power 

problems? They are the single largest cause of 

computer data loss and hardware damage. 

Back-UPS Office provides clean, reliable power for your 

entire system. Instantaneous battery backup ensures unin¬ 

terrupted operation of your CPU, monitor and an external 

storage device. Full-time surge suppression and site-wiring 

fault protection spreads a true multipath safety net under 

any remaining peripherals, like modems, printers, faxes and 

phone systems. Back-UPS Office also provides convenient 

BlockSafe" outlet spacing to handle all size plugs - even 

large transformer blocks. 

Unique multipath protection keeps your 

PC and data sate 
Plugging phone lines or other peripherals into your com¬ 

puter increases your vulnerability to power problems. 

When a surge hits an unprotected peripheral, it can blaze 

down serial cables and datalines, and toast your expensive 

PC. Multiple peripherals and datalines to and from your 

system are vital, but dangerous. Without them you can’t 

do your job. If a power sag locks your keyboard or reboots 

your computer before you’ve saved work, or while you are 

downloading from the Internet, you can lose data, time 

Multipath means total power protection 

Rod power (red) can enter a computer system through mdupte paths 

- eg. pan ter. data and phonetfax knes - even f computer A/C is protected 

— The Multipath protection of Bodc-UPS* Offce' sMds your penpherats aid — 

guards your computer from bod power on every path, proving clean, safe 

porter (green), to your entire system. 

and money. Don’t spend another late night at the office to 

meet your deadline. Join over 6,000,000 computer users 

worldwide who prefer APC to protect hardware and data. 

Back UPS Office protects your entire system 

Until now, protection for your entire system required sev¬ 

eral devices. Back-UPS Office means clean, safe power to 

every peripheral, and instant battery backup to keep your 

system from crashing. It means protection for less by inte¬ 

grating the security of a surge suppressor with the power 

of a UPS, guaranteed up to $25,000. 

Only Back-UPS Office provides single device 
Multipath protection for all your equipment 
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$30 REBATE 
With the Purchase of a 

Back-UPS Office 
between April 1 and August 30, 1997. 

Simply complete the attached redemption card 

and send along with an original UPC symbol 

from an APC Back-UPS Office box and the 

original store receipt with Back-UPS Office 

circled, and get a $30 Rebate. 

See redemption cart hi mere •‘•fcreutioo. U rede-pfon card it mining 

please call ou- Powerfa* -e j*. 800-347-FAXX and request littrature 

• 1301. Or. download toe redemption can; '-on ou Wefe Site it; 

http;//»»ww.ajKCtw«i/e«gUih/pfore«/ prairre025.htm. •>_ can a 'so #i« 

the coupon Sets* to APC a: (401) 7M-2797. 

[ FREE SOLUTIONS GUIDE! ] 
j Just complete the information belo* and send to APt 

J to receive redemption information regarding the $30 

! Rebate Offer. Well tend you a Free 60 Page Solutions 

I Catalog just for filling out the coupon! 

| D YES! Send me a $30 Rebate Redemption Card. 

I □ NO 11m not interested at this time but please 
send me a tree 60 Page Solutions guide. 

j Name:_ 

I Tide:_ 

j Company:__ 

I Address:_ 

I City/Town:__ 

[ State:_Zip:_Country_ 

I Phone: _ 

J How many workstations on site?_ 

I Brand ol UPS used?__ 

*pLA2-K 
(800)347-FAXX Powerfax • CompuServe GO APCSUPPORT 

E-mat jpdecfiU.Tpcc com 

132 Fargnxnds Road. West Kngston. R102892 USA 

(888) 289-APCC X8130 
Fax: (401) 788-2797 • http://www.apcc.com 

Circle 118 on Inquiry Card. 
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Upgrading to 32 MB of RAM delivered half the boost of 

an OverDrive, but at one-sixth the price. 

and dm.i to Iced the ( )verl )rivc’s core, the 

OverDrive’s on-chip cache is 32 KB, 
which is twice that of a non-MMX Pen¬ 
tium processor. 

Is this OverDrive upgrade worth the 
price compared to a less expensive mem¬ 
ory upgrade? Based on tests BYTK ran 

using the application-based SYSmark/32 
suite of benchmarks from Business Appli¬ 
cations Performance Group (BAPCo, 

http://www.bapco.com), many users will 
have trouble justifying the expense, given 
the modest performance increase. 

BYTK tested a Dell 90-MHz Pentium 
system upgraded to a 150-MHz Pentium 
OverDrive with MMX. The upgrade 
went smoothly, though that may not 
always be the case (see this month’s Bug 
of the Month on page 30). To gauge busi¬ 

ness applications performance improve¬ 
ment, we used SYSmark/32 under Win¬ 
dows 95 to evaluate the system before and 
after the upgrade. 

To determine cost-effectiveness, we 
also compared the OverDrive’s increase 
to a much cheaper upgrade: adding RAM. 
Plugging the OverDrive with MMX into 

our 16-MB system increased the SYS¬ 
mark/32 score by 34 percent (see the 
chart). Leaving the original 90-MHz pro¬ 
cessor installed and increasing system 
RAM from 16 to 32 MB produced only half 
that increase. But at one-sixth the $399 

price of the 150-MHz OverDrive, the 16- 
MB RAM upgrade (which cost about $65) 
represents a better upgrade value. 

However, adding memory goes only 
so far. If your system already has 32 MB 

of RAM, BYTK found that doubling it to 
64 MB makes little difference in the SYS¬ 
mark/32 scores. Some of the individual 
application scores actually decrease 
slightly! The highest performance in¬ 

crease comes from adding the OverDrive 

and 16 MB of RAM (for a total of 32 MB), 
which produces an increase of 70 percent 

compared to the baseline 90-MHzsystem 
with 16 MB. 

What’s the best choice? If your sys¬ 
tem is limping along with just 16 MB of 

RAM, spend the $65 to upgrade it to 32 
MB and wait for OverDrive prices to 
drop. However, if you’re attached to your 
current system and need that extra boost 
and those MMX instructions now, the 
OverDrive MMX will increase your 
throughput modestly while lightening 
your wallet substantially. 

-Robert L. Hummel 

Video Highway 
On-Ramps 
Ever wish that all these videoconferenc- 
ing codes and acronyms (ISDN, ITU, 
H.320, H.324, H.323, IKTF) would just dis¬ 
appear? That videoconferencing prod¬ 
ucts would interoperate, and real peo¬ 
ple could get on with the business of 
talking and seeing one another, like with 
a telephone, no matter what protocol or 
network a system happened to use? Well, 
all that is possible with an emerging 
class of devices called videoconferencing 
gateways. 

Gateways are network protocol con¬ 
verters (and, in some cases, video “trans¬ 
lating” devices) that make it possible for 
users on different networks to exchange 
information. Video network gateways 

Survey 

Vendors Ready HTTP i.i Products 
The first products that implement the HTTP 1.1 protocol that proponents say will help ease the 

current Internet bandwidth crunch are now shipping. More will appear this summer and fall. 

BYTE polled several leading software companies to gauge their support for HTTP 1.1. (For more 
information on version 1.1, see "Less Is More," May BYTE, page 40.) 

Netscape (415-937-2555 or http://home.netscape.com): It already has released beta versions 

of Netscape Communicator, the company’s e-mail, groupware, and browser suite, and Enterprise 

Server 3.0, the company’s flagship Web server. Netscape hopes to release both products by the end 
of this month. 

Microsoft (206-882-8080 or http://www.microsoft.com): A future version of the company's 

Internet Information Server (IIS) will support all the server-side requirements of HTTP 1.1. Internet 

Explorer release 4 (slated for release late this summer) will support the top client-side performance 
enhancements in HTTP. 

IBM (http://www.ics.raleigh.ibm.com): It has already released its HTTP 1.1-compliant Internet 
Connection Secure Server 4.2 for AIX, OS/2, MVS/OE (under the version number 2.2), Windows NT 
Sun-Solaris, and HP-UX. 

The Apache Group (http://www.apache.org): Version 1.2 of the popular Web server supports 
HTTP and should be shipping by the time you read this. 

Lotus (617-577-8500 or http://www.lotus.com): The company says the next version of its Domino | 
Web server for Notes will support HTTP 1.1. The next version of Domino is slated for release some¬ 

time this summer. -Kerry Hickox 
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Introducing the MessagePad 2000, 
the only handheld computer you can actually use. 

fNwrtw 

Of all the handheld computers, only the MessagePad 
2000 offers sharp, crisf> backlighting and a 16letvl. 
highresolution gray scale screen that rotates on com 
mand which means you can alums see yvur uvrk 
in Ilk• best orientation - horizontal or terlkal. even 
upside dotm And in the best light bright. Or dim. 

Ituill in software lets you connect 
directly to a variety if serial, IrlM 
and IjoculRAfprinters unlike most 
H indotufCB devices, uhich bate to be 
hooked up to a PC in order to print. 

The MessagePad2000gives you more flexibility, 
thanks to its tuv PC slots (other handhelds bate 
only one dot). So. for examfde, you can dedicate 
one to a uiml or wireless modem and use the 
other for addttronal memory 

. trT 
I V© lm«T«ct»vr m«|, Of New Ywfc  

|5 .£l toHI 

cn% l*»d> 

.v.,. , . , 
y® ♦ 

There'sfat. And then there's fat. 
The MessagePad2000 comes 
uith a screaming 160 MHz RISC 
processor, ubkb offers up to fur 
times the f)crfurmance of the 
20-40 MHz processors you get 
uith other bandbeU devices. 

The usable ami if the Messagtiiul2000senm is up to 56% 
larger than ubatyou’ll find on nuts! Windows CE products. 
So, instead of bating to decifiher small sections at a time, 
you can read the entire width of a fix or Web fxige. 

How much can you do in three to 
six weeks? Tht! s bow tonga set ofAA 
batteries lasts under normal usage 
Mote: nomud usage here meata a tat. 
Hke bating bnchUgfHrq* on, using the 
modem, crunching ntimbers. writing 
e mail druuing. denting, whateter 

A butt in mkrofbone and speaker let you 
nxonl and play' back voice dictation And the 
UessagePid2000 is the only handheld com 

puier that lets you record ami take notes 
simultaneously. 

Ihe Mi igeriut2000 uvrts easily 
u ith dedtap comfnders. So you can 
< rotted k aments on the Messagettid 

; transfr them to and 
It. '"i lIn.rusqfPExcel or Word on any' 
II md m or ShuT OS-based system 
Or yon can keep your calendar and 
>tdhi ss book current by synchroniz- 
lug them with desktop programs 
like Mh rosofl Schedule+ 7.0 or Claris 
Organizer" 10. And IPs easy with 
Auto Pock, the Messagehui 2000 
makt these transfers automatically. 

n 11 i?i i? I m fv l ]?! i; li;! 1; I ]-1Y-11“ 
(-■M Id Id Id Hid id T I HI-11: Hi IT. 1 
\--mIdldHHHHldHHl IT II- 
f~M Id Id Id Id > I Id Id TIH H1- 
[- a !-■ i« a r""””1 hhhv 1 

Vtd&e Windows CE-based devices. MessagtiUd 
2000 is the only handheld comfnder that lets 
you exchange data with both Windous and 
Mac OS based comfnihm. 

The MessaggPsd2000 bam&eid computer offers a 
mil detach Ale keyboard (not a tiny, finger crumping 
tension). So you can quickly and easiy type e mail, 
business letters, project reports Only your superb 
uniting style - not your aching fingers - will deter 
mine the length of your documents. 

Of all the handheld computers out there, only one makes it truly easy to be productive on the road. Introducing the Messaged 2000. 

Rather than just letting you view data, the Messaged 2000 lets you carry out sophisticated tasks with the greatest of ease. For example: 

you can now write a full-length proposal, insert information downloaded from the Web—even include pricing from your company’s 

Intranet— and then fax or e-mail it to a client.Tty that with an ordinary handheld computer. The Messaged 2000 has more power, 

more storage, more flexibility. All contained within the most innovative design, optimized for usefulness. Of course, 

there’s only one real way to understand how incredible the new MessagePad 2000 is: try it yourself. For the name 

of a dealer near you, or to get more information, call 800-909-0260. Or visit us at www.newton.apple.com/useit. Newar 

WUwt atulN'rryutnxIfcr tnU-rwiaara uw$frtitwr jpnqfogftuti «o tgFtbnmy W7 0/997 gfic Cnmfmkr far Mi nu-rm/ tffir. far jfflr lugn Ur hnUhulh <r#o huMtU U* mr n-jplrndti 
(Sum Or^iwur t> n tnilrwari of dm. Uwfxm^Dtm «r (y 4f UmT*tc*k‘air <4s*i»u/ tohrmurviUr mJn*(u*C »«A JtahtUh h Imm mmrWS mdu uWiVOi 



.uld support for managing video and 
audio data streams over the intersection 
of two or more networks using different 
protocols. 

M Video gateways aren’t conceptually 
novel,” says Ami Amir, president of RAD- 
Vision (Tel Aviv, Israel, and Maliwah, NJ; 

201-529-4300 or http://www.radvision 
.com). “We’ve been delivering H.320 
I AN-to-LAN video gateways based on our 

proprietary middleware for over 18 
months, but this new standards-compli- 
ant generation of video network gate¬ 
ways is exciting.” H.320/H.323 gateways 

being developed by Lucent Technologies, 
RADVision, PictureTel, VideoServer, and 
others let people who have conferencing 
on their desks get the video/audio “on 
and off” ramps they need to pass between 

packet-switched and circuit-switched 
networks. 

PictureTel’s (Andover, MA; 508-292- 

5000 or http://www.picturetel.com) 
LiveGateway is a PC server add-on kit 
that not only provides bidirectional inter¬ 
operability between LiveLAN 2.0 or 3.0 

(H.323-compliant) clients and H.320 sys¬ 
tems, but also enables Intranet LiveLAN 

conferencing across digital telephone 
lines (ISDN). The kit ($2995) consists of 

one LiveGateway full-length ISA/EISA 
card with an ISDN cable and software. 

Similar in basic purpose, RADVision’s 
L2W-323 Gateway/Gatekeeper for IP net¬ 
works includes a built-in H.323 gate¬ 
keeper (providing H.323 call-control ser¬ 
vices) and allows up to four concurrent 
calls between IP-based H.323 terminals 
(with H.261 for video compression and 

decompression) and remote users con¬ 
nected to the switched public networks 

with H.320 videoconferencing systems, 
at speeds of up to 384 Kbps per call. Prices 
start at $5950. 

VideoServer (Waltham, MA; 617-229- 

2000 or http://www.videoserver.com) 
and Cisco Systems (Mountain View, CA; 

http://www.cisco.com) have announced 
plans to collaborate on the development 
of gateways. Under the agreement, Cisco 
will OEM gateway modules from Video¬ 
Server to enable conferencing between 
LAN and WAN end points. VideoServer 
has been demonstrating its gateway tech¬ 
nology at major venues ever since. Pric¬ 
ing and availability have not been an¬ 
nounced as of this writing. 

Murray Hill, NJ-based Lucent Tech¬ 

nologies’ (http://www.lucent.com or 888- 
458-2368) long and illustrious history on 

Datapro Report 
Users Give a Qualified 

YestoNCs 
Business users appear clearly receptive 

to network computers (NCs). Over 60 

percent of end users surveyed early this year 

said they would consider giving up their PC 

for an NC, provided it reduced reliability and 

ease-of-use problems and still provided 

access to current PC applications. However, 

certain types of users are more open to the 
idea of NCs than others. 

NCs come in different flavors. They can 

bfi PC-based (e.g., those that comply with 

the NetPC specification, from Microsoft, 
Intel, and others), X Window System-based 

(e.g., Wyse Technologies’ WinTerm device), 

or Java-based (e.g., those offered by Sun 

Microsystems). The survey focused on Java- 

based NCs. These are OS-independent and 

don’t contain an internal storage device or 

removable medium such as a floppy drive. 

They rely on a server or servers for system 

management, booting up, running applica¬ 
tions, and storage. 

Although most people like their PC, the 

majority said they would consider giving up 

their hard and floppy drives if the NC solved 

some of today’s basic PC problems. Top 

complaints about PCs today are programs 

and files that aren’t always compatible with 

others (35.9 percent of those surveyed com¬ 

plained about this), system crashes (31.3 

percent), and notebook/desktop data-shar- 
ing hassles (31.3 percent). 

As you can see from the chart, users who 

classified themselves as PC users with an 

intermediate level of experience are most 

receptive to exchanging PCs for NCs. 

Although their application usage patterns 

are similar to those of advanced users, inter¬ 

mediate users are less likely to spend much 

time using compute-intensive applications 
(e.g, programming, desktop publishing, and 
graphics design). 

Advanced users who spend much time 

using compute-intensive applications are 
not necessarily well suited for the NC envi¬ 

ronment because of their intense local- 

resource requirements. However, over 50 

percent of advanced users were receptive 

to NCs. Many PC users are frustrated and 

ready to listen to alternatives. It may not be 

too difficult for information technology (IT) 

managers to persuade end users to adopt 
an NC after all. 

John MacGilvary, chief analyst, Worldwide 

PC Industry. For more information on Data¬ 

pro reports, call 609-764-0100; fax: 609- 

764-2814; or http://www.datapro.com. 

Criteria for Considering an NC 

I Beginner 

10 20 30 40 50 60 70 
Percentage of user surveyed 

Intermediate ■ Advanced 

Intermediate users arc most 

amenable to NCs. 

the PBX stage makes it a natural for the 
gateway business. Bruce Tillinger, mar¬ 

ket manager for Lucent’s multipoint 
products, sees H.320/H.323 gateways as 

critical componentsof business environ¬ 
ments. “Going forward, H.320 is going 
to continue, but H.323 will make its way 
later this year, and it is going to be criti¬ 
cal for our customers to be able to have a 
seamless way to converse with people, 
regardless of the networks or the proto¬ 
cols in use at the various end points. 

Therefore, our solutions will include 
H.320/H.323 gateway functionality.” 

I f you are evaluating potential gateway 
providers, besides examining the com¬ 
pany’s basic engineering and roots in net¬ 

working, you should also closely exam¬ 
ine the extent of their standards compli¬ 

ance (many product data sheets read 
“H.323-ready,” but full H.323 is envi¬ 
sioned as an update), call-control and 
gatekeeper functionality, and expansion, 
especially in the number of connections 
the gateway can support simultaneously 
in its basic configuration. Also, verify that 
the IAN protocols as well as all the video- 

conferencing hardware and software in 
use are, in fact, fully supported in the 
gateway. 

Checking on these features before you 
invest in a provider can save you from 

unpleasant surprises down the road. 

-Christine Perey 
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oC.^^ "Its modular design ^ 
shines in Microsoft's 
Windows 95's 32-bit 
multitasking enviorment It is 
easy to use, and it also has features 
that make it easy for network 
administrators to manage." 

LAN Times Feb.19,1996 

4* 

‘LiipLink is the 

useein?vgram to use^arid n s one of 

cJT3? far^'nn e/j^Ung , 

/o ^/(‘s m fUss'frL°Ur tcsttQpLir>k 
*nd f0Pr°8ra£€ W'<*s f-?* 

th~Y na n s °ne of 
a-stest and steadiest’ 

Federal Computer Week 

fa 6,1996 
‘LapLink consistently 

outperformed pcAnywherc on 
Iowa network. With LapLink, we 

M^felt as though the remote system was 
_ • « t_It.. Ui>« urhen 

'1996 

5s£S&>«* 
ofne^^rs rent for 
clientS’^d evc^ote 

Week a 
k ^1996 

It as though the remote sysiem *** _*hoiise 

performing tasks locally but when \ Unk is a P°we dd of> 
we switched to pcAnywhere \ d the granddaaay 

we still felt as though we for, a ®uling;’ 
were using a modem/’ remote f^/1996 

PC Magazine March26,1996 Home Office Compu t 

vO J. £ r 11, 

/ 
we^^c's 

“LapLink is 
s*ill the tool of 

choice for laptop 
users. It may be the 
only remote access 
product you need.” 

LAN Magazine June 1996 

•4gS&3&* 

^^^•^dwant 

pOlCoiupu^ 
wim«=>—;_ ^,996 

if you think file transfer is all we do, 
you need to catcli up on your reading. 
Computer industry experts aren't in the liahit of 

agreeing with each other. When they do, it's definitely 

worth noting. 

It s also worth noting that LapLink has already 

racked up more prestigious industry awards (twenty- 

three of em, at last count) than every other remote 

access software package. Combined. 

And now that LapLink is available for Windows 

NT, you have every reason in tLe world to request one 

of our free, fully-functional trial packs. 

Pick up the phone and dial 800*224-7704. Or 

visit our website at www.Iaplink.com. 

We’d he delighted to bring you up to date. 

TRAVELING 
SOFTWARE 

WINDOWS .W»r: 

EUE3 3E < 
WIDOWS • 
E2E51 

One Step 
Remote Access 

to Your Desktop. 

■J s Step ae Access 
Desktop. 

LAPLINK 2 LINK 
01997 Trawling Software, Inc. LapLink is a registered trademark of Traveling Software. 

Circle 148 on Inquiry Card (RESELLERS: 149). 
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•(CD-ROM REVIEW) 
lira 

Book Reviews 

CodeWarrior’s Reach 
Gets Bigger 

Long ago, in 1994, only Mac programmers 

knew about CodeWarrior. It is Mctro- 

werks' integrated development environment 

(IDE), which consistsofa tightly coupled edi¬ 
tor, project manager, compiler, linker, and 

source code debugger. It cranked out PowerPC 

code for the Power Mae like mad. This book 

exemplifies CodeWarrior’s platform diversity 
today. The CodeWarrior IDE cranks out code 

for a wide variety of systems, including the 

Mac OS (680x0 and PowerPC), Windows 95/NT 

(x86), Java, the BeOS, the PalmPilot, and a slew 
of embedded systems. 

Jim Trudeau does a good job of explaining 

the CodeWarrior architecture and basic pro¬ 

gramming concepts. Note and tips text boxes 

provide valuable information-thc descrip¬ 

tion of an object-oriented programming 

(OOP) class is elegant-and they offer rest 
stops in the middle of a complex subject. 

The CD-ROM that is included with Mas¬ 

tering CodeWarrior for Windows 95/NTcon- 

tains a demonstration copy of the Windows 

version of the CodeWarrior IDE. Thus, you can 

experiment with some of the book's sample 

programs. Furthermore, one sample program 

lets you generate Java code, while another lets 

you compile and generate a Mae application. 

(That’s right, with the proper settings, you can 

write and compile Mac programs on a Win¬ 
dows machine.) 

debugger. It also provides code examples for 

making a DLL and a Windows application. If 

you're interested in trying a set of Windows 

development tools that can potentially extend 

your reach to other platforms, check it out. 

-Tom Thompson 

Insider’s Guide 
to the Pentium Pro 

You don’t feel like reading Intel's Pentium 

Pro manuals? Try this book, instead. It’s 

the latest in a well-respected series based on 

Pentium Pro 
Processor System 
Architecture 

MindSiiare, Inc. 

Of course, the emphasis is on Windows 

development, and here the book covers essen¬ 

tial details in using the development tools, 

such as how to operate the source code 

Mastering CodeWarrior for Windows 
95/NT by Jim Trudeau, Sybex, ISBN 0-7821 • 

2057-1, $39.99 

Intel’s system architecture. It covers all aspects 

of Pentium Pro design, including Intel chip 

sets (440FX, 450GX, and 450KX) and a some¬ 

what speculative introduction to Intel’s matrix 

math extensions, or as they’re now termed, 

multimedia extensions (MMX) technology. 

The book assumes knowledge of earlier Intel 

processors and system architecture or famil¬ 

iarity with previous books in the "PC System 

Architecture Series.’’ You must go to the 

Pentium book in this series, for example, to 

get serious details on the advanced program¬ 

mable interrupt controller (APIC). 

Using top-down organization, Tom Shanley 

tells you what he’s going to tell you before 

doing it. The overview sections yield a fair 

understanding of Pentium Pro design. The rest 

provides the details—logically organized and 

clearly explained at a level appropriate for 

hardware and software engineers. It includes 
many tables and figures. 

This book is not casual bedtime reading. It 

is essential information put in a palatable 
form for those who need it. 

-Dave Rowell 

Pentium Pro Processor System 
Architecture by Tom Shanley, MindShare, 

Inc., Addison-Wesley Developer’s Press, 

ISBN 0-201 -47953-2, $34.95 

What’s the 
Point? 

Good idea, 

bad execution. 

The user’s guide to VizAbility: Dia¬ 
gramming states that “diagrams are an 
incredibly flexible way to illustrate, 
communicate, and record your ideas.” 
The concept of this CD-ROM is 

intriguing. Its developers claim that 
using it will help you communicate 

better, improve visualization skills, 

and incorporate these skills into your 
daily life. Unfortunately, I found no 
evidence to support this claim. 

The program leads you through 
exercises involving symbols, struc¬ 
tures, composition, and show-and- 
tell. Yet after spending considerable 
time trying to give this program the 
benefit of the doubt, I still don’t 
understand what objective its 

developers set out to accomplish. For 
example, in the composition section, 
you are told to organize circles and 

oooooo 

WarmUps 

VizAbility: Diagramming, $29.95 
PWS Publishing Co., 800-327-0325; fax: 

408-373-0351; http://www.vizability.com/ 

squares into describing a sentence that 
is given. OK, maybe I will be a better 
Pictionary player after completing this 
exercise, bur is it worth all the time 
and effort? 

To be honest, I might have com¬ 
pletely missed the point and objective 
of this CD-ROM. As a result, this 
review might be biased and incom¬ 

plete, but without more assistance 
from the VizAbility: Diagramming 
makers, I am certain other users will 
feel as unsatisfied by this program as 

Iwas* -Jesse Friedman 
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Visit ZyXEL at 

onmi.net 
(io on-line for less with this simple, fast, 
cost-effective, 128Kbps ISDN Terminal 

\daptcr. Features Multilink PPP, 
Umitwidth-on-Demand, Call Bumping, 

Stac* Compression, up to 460Kbps DTE 
throughput, two Analog Ports, BRI S/T or U 

Interface, and Flash EPROM Firmware. 

March 11-14 
Booth #2458 

Omni TA128 
This revolutionary ISDN Terminal Adapter 

allows two users to share one ISDN line. 
Features Multilink PPP, Stac* Compression, 
Bandwidth-on-IX‘mand, C 'all Bumping, two 

Analog Ports, two Serial Ports, up to 460Kbps 
DTE throughput, BRI S/T or U Interface, and 

Flash EPROM Firmware. 
Elite 28641 

The industry's first ISDN Modem to achieve 
backward compatibility with V.34 analog modems. 

Features built-in V.34 Modem, Multilink PPP, 
V.120, V.l 10 & X.75, Stac* Compression, 

Standalone Fax, Voice Digitization, Microphone 
and Speaker Jacks. Serial & Parallel DTE 

Interfaces, one Analog Port, up to 460Kbps DTE 
throughput. Password Protection, Embedded 

Protocol Analyzer, and Flash EPROM Firmware. 

*V#P UlllK- 

You UJ*Mf For 
If DN ACCOM 

If Horo 
Prestige 100 

This affordable new Personal ISDN Router is the 
perfect choice for SOHO Internet Access. Features 

include Single User IP Account (SUAfc), IP Routing. 
PPP/MP, Stac* Compression, Dial-on-Demand, 

Bandwidth-on-Demand, two Analog Ports, four-user 
support via Ethernet LAN connection, PAP/CIIAP, 

Telnet, and BRI S/T or U Interface. 

ZyXEL 
Accessing Internet & Intranet 

Prestige 28641 
ITie first ISDN Remote Access Router to 
provide interoperability with V.34 analog 

modems. Features Single User IP Account 
(SUA*"), IP/IPX Routing, Transparent 

Bridging, Dial-on-Demand, BOD, PPP/MP, 
V. 120, X.75, Stac* Compression, one 

Analog Port, Menu-based Configuration via 
Telnet, Integrated SNMP, PAP/CIIAP, and 

Firewall. AppleTalk* optional. 

Prestige 128 
This new Dial-on-IXmand ISDN 

Bridge/Router provides a complete low- 
cost solution for wide area networking and 
corporate Internet access. Features Single 
User IP Account (SUA1"), IP/IPX Routing, 
PPP/MP, V.l20, X.75, Stac* Compression, 

BOD, Remote Configuration via Telnet, 
SNMP. PAP/CHAP, Firewall, and two 

Analog Ports. AppleTalk* optional. 

WORLDWIDE SALES 
Phone: 886-35-783942 

Fax: 886-35-782439 
salcs(<z>zyxcl.hinct.nct 

NORTH AMERICA 
Phone: 714-693-0808 
Fax:714-693-8811 
salcs(o>zyxcl .com 

1-800-255-4101 
www.zyxel.com 

INGRAM 
MICRO 

ISDN - FAST, AFFORDABLE, EASY. - NOW! 
W bother you need a modem, a terminal adapter, a router, or all of the above, ZyXEL is your one-stop source for ISDN. From home Internet 
access to corporate networking and everything in-between, we’ve got the product to meet your application. All ZyXEL products are packed 
with features, functions, and services designed with one objective in mind: to make ISDN easy for you. In fact, ZyXEL ISDN is so easy, so 
affordable, and so usable, you’ll wonder what you ever did without it! IOC codes and EZ-ISDN compliance make ordering your ISDN' line fast 
and hassle-free. Plug-and-play installation, and simple menu-based configuration will get you up and running with ISDN in mere minutes. 

Why wait? ZyXEL ISDN is waiting for you! Call now. (800) 255-4101 

ZyXEL is a registered trademark of ZyXEL Communications Corp. Other trademarks are the properties of their respective owners. Prices and specifications are subject to change without notice. 
Circle 206 on Inquiry Card (RESELLERS: 207). 



(interview) MS 
Blasts from 

the Past 

Years ago in BYTE 

“Managing Infoglut" discussed several text 

search-and-retrieval systems, electronic 

books, paperless doc¬ 

uments, and SGML, 

the forerunner of the 

wildly popular HTML 

that is used on the 

Web today. And 

thanks to the Web, 

managing text is even 

more of an issue today. 

Years ago in BYTE 

Besides articles on CAD and IGES, BYTE 

covered IBM’s new Personal System/2 

line, which featured up to a 386 processor, 

the Micro Channel bus (neither electrically 

nor mechanically compatible with the old 

IBM PC bus), and a new OS from Micro¬ 

soft called Operating System/2.Several 

big companies like Sharp, Toshiba, and 

IBM had large active-matrix LCD projects 

under way. Analysts predicted active-matrix 

would be the next step in display evolution. 

Years ago in BYTE 

Tutorials on developing, producing, and 

using videodiscs for mass-storage and 

educational applications advised us that 

soon we may be measuring mass storage 

in gigabytes (and today we do, of course). 

Years ago in BYTE 

We ran articles on designing multichannel 

analog interfaces and how to interface with 

the IBM Selectric office typewriter. The 

idea behind these articles was to use the 

typewriter as your printer to generate “suit¬ 

able hard copy output.” 

Internet Gatekeeper 
Gil Shwed, CEO, president, and founder of Check Point 

Software Technologies, discusses future trends 

in firewalls and Internet security. 

BYTE: Wiry have firewalls and other 

security products become important to 
companies? 

Shwed: Historically, a firewall was 
something like a door. When a com¬ 

pany wants to connect to the Internet, 
it has to put in a door that opens up its 
network to the rest of the world. Fire¬ 
walls served initially as those doors. In 

the last year or two, we’ve seen the fire¬ 
wall used increasingly to enable con¬ 
nectivity. Not just to close the door to 
attacks from the outside, but to enable 
people to connect to its network from 
the road in a secure way, for companies 
to start sharing information using the 

Internet as a Virtual Private Network 
(VPN). 

BYTE: How are companies ’ security 
needs changing? 

Shwed: Companies have discovered 
the possibilities of connectivity. They 
have more doors, they have more con¬ 
nection points, they use public net¬ 
works, they have to secure them. Two 
things have happened. The first trend 
involves employees or other companies 
that are calling from the outside. The 
second trend is with the emergence of 

the Internet, people realize the security 
risks that they have. Later, they may 
realize that a major part of the risk actu¬ 
ally resides within the corporation. 
Companies are using more network 
security inside the company for com- 

partmentalization among different 

departments. Once the company is con¬ 
nected, you don’t want the wrong peo¬ 
ple to get to the finance-department 
computers or for the software develop¬ 
ers to test their software on the produc¬ 
tion machine by mistake. 

BYTE: How have new Internet “push ” 
software and similar new services on the 
Internet changed firewalls? 
Shwed: A firewall has to support the 

policy [of the company), and part of the 
policy means that there are new ser¬ 
vices every day. Each one of these new 
services optionally needs to be sup¬ 
ported or blocked. What we offer peo¬ 
ple is the ability to add these services 
themselves or through us and support 
for these changes. These changes hap¬ 
pen every day, so it is critical to be able 
to support new services like BackWeb 
or Real Audio through the Internet. 

BYTE: What are the current and future 
dangers? We have seen a great deal of 
concern lately about Java and ActiveX 
security. 

Shwed: We have an open architecture 
with our Fire Wall-1 product, and it lets 
the user plug in whatever they want. It 
provides basic capabilities so that the 
user can choose where they want to 
allow Java applications or ActiveX 

applications. This lets administrators 
decide if they want to get ActiveX or 
not get ActiveX, and from which site. 
One of the customer demands we have 
found is that people are afraid of Java 
applets, but they also need them 

because they write enterprise applica¬ 
tions that need them. Instead of forcing 

them to choose between screening Java 
out or screening it in, we allow admin¬ 
istrators to enable Java when users are 
visiting sites on the Internet that are 
known and to disable Java when users 
are visiting sites that are unknown. 

For more information on Check Point, see 

http://www.checkpointcom. 
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New Telecoms OSes 
Software now talks to all sorts 

of consumer devices. Page 401S 7 

Improved Graphics 
* | Processors 

Kicking image processing 

into more industrial applications. 

Page 40IS 17 

Adapter fits into a standard 

3.5-incb drive. Page 40IS 3 

TRA 
A Floppy Drive that 
Reads Smartcards 

Specialized Servers 
They’re more bulletproof 

than ever. Page 401S 21 

Remote Surveillance 
NetCamPlus digital camera sends 

images at 25 fps. Page 40IS 25 
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LEO Safari 200 
Packing the functionality and 
performance of a conventional PC in 
an ultra-slim case, the LEO Safari 
200 has powerful networking and 
multimedia features that make it 
ideal for a full array of LAN, POS, 
edutainment and Internet applications. 

LEO Safari Plus 200 
Combining the power and flexibility 
of a Pentium processor-based PC 
with the simplicity of a traditional 
terminal, the LEO Safari Plus 200 is 
the ultimate slim-line solution for 
today’s increasingly networked 
corporate, school and home 
computing environments. 

LEO Oasis 300 
Plug into the exciting new world 
of home multimedia computing with 
the LEO Oasis 300. From surfing the 
Web and sending e-mail to playing 
the latest multimedia games and 
managing the family finances - the 
LEO Oasis 300 provides the 
supreme home infotainment center. 

Circle 450 on Inquiry Card (RESELLERS: 451). 

First International Computer, Inc. 
6F, FORMOSA PLASTICS REAR BUILDING 201-24. TUNG HWA NORTH ROAD. TAIPEI. TAIWAN 
Tel: 886-2-7174500 Fax:886-2-7182782 
FIC WWWslte:hftp.7/www.fic.com.tw E-mail:ml<t@ssl.fic.com.tw 
Specilica&ons $ub,oa to change without no*ce. All trademark* used hot* in ere the rostered property ol their respective owners. 
Tho Insol Inside and Ponlium Logo are trademarks o< Into! Corporation 
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NTER NATIONAL 

News & Views 

A Matter of Trust 
Germany is taking a leading role in establishing 

a legally binding electronic-communications infrastructure. 

I s electronic commerce ex¬ 
pands, positively identifying 
the authenticity of the sender 

I of information and protect¬ 

ing his or her privacy are becoming in¬ 
creasing concerns in Europe. 

With the U.K. government’s recent 
paper (“Licensing of Trusted Third Par¬ 
ties for the Provision of Encryption Ser¬ 

vices”) and the German federal cabinet 
approving the German Information and 
Communication Services bill (IuKDG), 
a debate about the best implementation 
of digital-signature schemes is heating up. 

The key to the debate is whether gov¬ 
ernments will be the sole providers and 
keepers of Internet encryption schemes. 
And if they do get that power, what safe¬ 
guards will be installed to ensure the pri¬ 
vacy of that country’s citizens who use 
the Internet to send sensitive documents? 

IuKDG includes, among other regula¬ 
tions, an act on digital signatures, which 
requires public-key encryption for the 
generation and verification of documents 
but doesn’t accept the Internet-standard 
PGP for the public-key scheme. It also 
demands implementation of trust cen¬ 
ters, which handle the public-key direc¬ 
tory of valid certificates and the certifi¬ 
cation of encryption products (according 
to ITSEC E2/E4 standard criteria) by BSI, 
which is the country’s information secu¬ 

rity agency. 
With the digital-signature act, Ger¬ 

many is now assuming a leading role in 
establishing a legally binding electronic- 
communications infrastructure. “The 
digital-signature act is a first step in the 
right direction,” says Helmut Reimer of 
TeleTrust, a nonprofit organization for 
the promotion of information security. 

Others are more critical. “The trust- 
center concept of the digital-signature 
law includes key generation, certification, 

Floppy Drive Reads Smartcards 

Smartcards are one of the keys to secure 

electronic commerce. They are rapidly 

gaining acceptance as a means for storing, 

processing, and securing information as well 

as storing electronic money. The only prob¬ 

lem: Smartcard readers that attach to com¬ 

puters are still not widely used. 

Smarty, a smartcard reader from Fisher 

International (Radlett, U.K.) that fits into and 

works from a PC’s 3'^-inch floppy drive, could 

change this. It works without a bulky power 

supply, cables, and setup software. 

The first large-scale project in Europe that 

supports Smarty smartcard readers is Tele- 

Cash’s (Stuttgart) Internet payment scheme 

called Moneybytes. In this environment, 

Smarty reads the German banking associa¬ 

tion’s (Zentraler Kreditausschuss) electronic 

cash card. 
With Moneybytes, TeleCash, Germany’s 

largest electronic cash network provider, is 

porting its electronic payment service to the 

Internet, thereby deploying Brokat’s (Boblin- 

gen, Germany) new Java-based PayLine pay¬ 

ment server. Boris Anderer of Brokat says, 

Smarty may soon read cash cards in 

Germany and other countries. 

“Smarty is an efficient means to bring a Tele- 

Cash terminal into the consumers’ living 

rooms. Similar projects may soon run in other 

European countries.” -Rainer Mauth 

and directory services. But how do you 

guarantee that certification authorities 
delete keys after generation?,” asks a 
spokesperson of the Individual Network 
Society, which is setting up a trust center 
for individuals based on PGP. Further 
counterarguments raised are the exclu¬ 
sion of PGP and the impossibility of ret¬ 
rospective invalidation of certificates. 

However, the digital-signature act may 
finally become a law sometime this sum¬ 
mer. In the meantime, vendors such as 
Utimaco (Oberursel) are working on sig¬ 
nature schemes that comply with the 
requirements of the digital-signature act. 
German information technology (IT) ser¬ 
vice organizations such as Debis Sys- 

temhaus (Leinfelden-Echterdingen) and 

Deutsche Telekom’s product center 
Telesec (Netphen) are preparing the way 
for official trust centers. 

Telesec’s trust-center services, for 
example, are identification, registration, 
certification, time-stamping, and the pro¬ 
vision of certificates in public directories. 
They use smartcard technology to store 
private and public keys and other user 
information. This has the advantage that 
the private key never leaves the smartcard 
and thus cannot be compromised. Par¬ 
ticipants of the security infrastructure can 
log in from any computer that’s equipped 
with a smartcard reader. 

-Reiner Gaertner 
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International Bits 

As Apple Stumbles... 
Taiwan Clone Makers Move Forward 

Selling systems for less money. 

Sales are rising for Taiwanese Power Mac 

manufacturers. Umax Data Systems was the 

first Taiwanese company to produce Power 

Mac desktops. Alpha Tsay, product director 

for Umax’s Power Mac section, says, “Our 

sales early this year were about 20,000 units 

per month. In May, we introduced a midrange 

product based on the 604e CPU, and we 

expect sales to 

reach 30,000 

units per month.” 

This represents 

about 50 percent 

of Umax’s total 

sales, Tsay adds. 

Umax’s suc¬ 
cess with Power 

Mac clones has 

not gone unno¬ 

ticed by other Tai¬ 

wanese firms. 

PowerEx Sys¬ 

tems, a division 

of First International Computer, began ship¬ 

ping Power Mac systems earlier this year. 

Originally, PowerEx was buying systems from 

Umax and reselling them under its brand 

name. But because the company negotiated 

a license with Apple, it can now produce 

systems. Neil Hickey, marketing manager for 

PowerEx, says, “Interest is huge. We’ve been 

getting over five distributor inquiries a week 

since we began offering Mac clones.” 

Even though 

Taiwan’s Mac 

clone makers are 

doing well, Apple 

still is in the pro¬ 

cess of reorga¬ 

nizing. Says Tsay: 
“Obviously, we 

hope that they 

are successful in 

rebuilding. If they 

go away, so will 

our clone busi¬ 

ness.’’ 

-Mark Carroll 

Taiwan PowerMac Clone Specs 
CPU 200-250-MHz PowerPC 604e 

Cache 512 KB 

Hard drive 2-GB SCSI-2 

CD-ROM 8xSCSI 

Floppy drive 3^-inch 1.44-MB 

Other Three external drive bays, one extra 

internal bay, PCI-based multi- 

media video acceleration, and 

10Base-T Ethernet connectors 

Business 
as Usual 
in Hong Kong 
Trade between Taiwan and China follows 
a circuitous route that passes through 
Hong Kong. However, next month, when 
Hong Kong reverts to mainland China, 
few people in Taipei think that commerce 
will change. Taiwanese companies ship 
components to Hong Kong-registered 
Taiwanese front companies that then 
pass the components on to Chinese fac¬ 
tories for assembly. The finished products 
are then shipped to their final destination. 
Currently, China produces about 40 per¬ 
cent of the world’s mice and keyboards and 
up to 20 percent of the world’s monitors. 

Air traffic between Taiwan and Hong 
Kong is secure until 2001, thanks to a pre¬ 

viously negotiated agreement. Products 
such as ICs, printed circuit boards, and 
smaller components will have no imme¬ 
diate problem in reaching China. In fact, 
companies can make products such as key¬ 
boards and mice from components pro¬ 
duced in China. The CRTs for monitors 

(Taiwan’s leading IT product) will need to 
be shipped via container for their delivery 

to Taiwanese monitor factories in China. 
Monitor manufacturers aren’t too con¬ 

cerned about easy access to their Chinese 
factories. Jorgen Gunnarson, marketing 
manager for Philips’ monitor unit, says, 
“As a global company, we currently source 
CRTs from many parts of Asia, even 
though we have major CRT production 
facilities in Taiwan. If for some reason we 
can’t ship CRTs from Taiwan to our mon¬ 

itor production facility in China, we have 
alternate sources for the components.’’ 

Acer Peripheral is Taiwan’s largest pe¬ 
ripheral manufacturer. It has several oper¬ 
ations in China. Its president, K. Y. Lee, says, 
“Any interruption of trade between Taiwan 
and China wouldn’t be a problem. Only 
about 5 percent of our monitors are cur¬ 
rently made in China. We can source CRTs 
from Malaysia, Thailand, and even some 
from Matsushita’s CRT plant in Beijing.” 

In fact, all the contacted Taiwanese IT 
companies with operations in China see 
the trade situation being resolved before 
July. One analyst says: “Both governments 
have already agreed off the record that 
Hong Kong-Taiwan shipping will not be 
affected by the turnover.’’ -M. C. 

Environment- 
Friendly Label 
for Europe 
Europe’s PC vendors could be selling units 
with an official label of eco-friendlincss in 
1998. The environment directorate of the 
EC began a project to establish an EU eco¬ 
label for PCs early this year. 

Today, there are six national ecolabels 
in Europe (e.g., the German Blue Angel 
and the White Swan in the Nordic coun¬ 
tries) plus several energy-saving stickers. 

The EC initiative hopes to replace this 
European patchwork quilt with a uniform 
system. 

At press time, EC project managers 
could not commit to specific criteria. They 
aim to have EU ecolabel criteria for desk¬ 
top PCs ready by the end of the year. Note¬ 
books and portables will be in the next 
round. 

Do ecolabels influence buying deci¬ 
sions? Not much, say vendors, when it 
comes to private customers. But many cor¬ 
porate and public users do consider green¬ 
ness when they buy. A survey of German 
state environment ministries, which was 
conducted last year, shows that many pub- 

A European ecology symbol may 

soon replace national labels. 

lie organizations have included environ¬ 
mental specifications in their PC purchas¬ 
ing guidelines. 

(A good site at which to follow these 
ecolabel discussions and upcoming spec¬ 
ifications is http://www.ecosite.co.uk.) 

-Eric Johnson 
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1 Enterprise Security 
Your requirements are real. So is our solution. 

I» 11 for multiple authentication 
m h< in s, including RADIUS 

1 T Content security against macro! T Secure VPNs supporting 

H j viruses, malicious Java/ActiveX 1 — ... ] emerging encryption standards 
j ] applets and undesireable URLs J | for multi-vendor interoperability J 

Server load balancing for 1 _ f Enterprise policy definition and 
improved response time J management from central point 

L of control 

Ability to distribute security 
policy to multiple enforcement 

. points on diverse platforms 

Corporate 
Network 
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Presenting Check Point 
I ireWall-1, the only true 
rnlerprise security solution 
available today. Right now. 
When you need it most. 

You’re demanding more from your 

i work every day. To keep pace, 

<ait network security solution must 

uli new heights too. 

Check Point FireWall-1 provides 

ilie solution. A complete application 

Mile to meet all your enterprise 

m niiiy requirements. Corporate 

Miianets and extranets. VPNs. 

Internet commerce. Anywhere and 

4 verywhere you want to take your 

network. 

The entire product suite is unified 

by Check Point’s OPSEC [Open 

Platform for Secure Enterprise 

Connectivity] policy management 

framework. Third-party security 

applications plug into OPSEC for an 

end-to-end solution that is centrally 

configured and managed. 

With FireWall-1, you 

can define a single, 

enterprise-wide security 

policy that integrates 

multiple applications, is 

distributed to multiple 

enforcement points and 

is centrally managed. 

For more information and to 

register for your FREE FireWall-1 

demo CD, visit our 

Web site at 

www.checkpoint.com. 

isl of Check Point Worldwide Distributors and Resellers 

Circle 461 on Inquiry Card, 

http://www.checkpoint.com/partners/index.html 

Cm hck Point 
SoemJMhkMbfnlJl 

»/ C lirck Point Software Technologies l td. Check Point, the Check Point logo. FireWall-1. OPSEC and SecuRcmotc are trademarks of Check Point Software Technologies Ltd. 



a Fax Server Software 
with much more! 

It’s the best we've ever done! We started by making it reliable - mission critical reliable. 
And only then did we add all the new features and enhancements you requested. FAXport 
allows network users to prepare, preview, send and receive faxes directly from existing 
applications or e-mail environments. FAXport is the smart choice for your faxing needs. 

ar Windows NT 4.0 
/ MS Exchange, MS Mail & cc Mail 
of DID, CSID, DTMF & Manual Routing 
* API's - DDE & OLE 
/ ODBC Phonebooks 
v Comprehensive Security 
iv Complete Usage Reports 
of Billing Codes 
nr Dialing Restrictions 
nr Easy to Install 
tv User Tutorials 
nr Plus much more! 

Microsoft' 

30 m 
nSS BackOffice 

LANSource Technologies Inc. 
Tel: 1 800 677-2727 Fox: (416) 535-6225 

sales@lansource.com 

WINport is modem sharing for networks, 
no need for a data line & modem at every workstation. 

Integrate FAXport with WINport on the same server. 

UNSource 
LANSource UK 

Tel: 01954 782799 Fax: 01954 782796 

sales@lansource.co.uk 

Circle 446 on Inquiry Card. 

vwvw.lansource.com 

LANSource Deutschland 
Tel: 49 (0)5206 9124-0 Fax: 49 (0)5206 9124 

sales@lansource.de 
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INTERNATIONAL 

European Telecoms 
Brace for Change 

A highly competitive setting is unfolding, scornful of long-established 

alliances and full of rapidly evolving, heterogeneous platforms. 

By Dick Pountain aWM he convergence of telecommunications and comput- 
■ ing is happening fast. Although the telecoms indus- 
I try has a history of state-run monopolies, adherence 

H to worldwide standards, and sealed hardware sys¬ 
tems, the full opening of the European telecoms market, sched¬ 
uled for next year, is pushing telecoms equipment vendors in 
new directions. 

A free, market-driven, 
highly competitive setting is 
on the horizon, scornful of 
long-established alliances 
and full of rapidly evolving, 

heterogeneous hardware 
and software platforms. This 
meeting of technologies is 
challenging software archi¬ 
tects who must tie the two 
diverse realms together— 
especially the designers of 
new telecom OSes. 

Phones Talk to TVs 
Over the past two decades, 
telcos have focused on con¬ 
vergence, completely aban¬ 
doning their reliance on hard¬ 
wired technology in favor of 

software for their switches 
and exchanges. But today, 
the term convergence means 
that the software embedded 
in these devices needs to be 
made open enough to com¬ 
municate with computers and 
i < msumer electronics devices, 
such as TV sets. The resulting 
i hallenge to the OS designer 

is acute, as the software needs to control a variety of media, 
i onnection methods, and endpoints. 

Data sources can range from a voice or video phone, to a Web 
server, to a cable TV station, and the connection methods used 
i .m vary from an ordinary phone modem, to ISDN, to the Inter¬ 
net, to asynchronous transfer mode (ATM). At the receiving end, 
t he hardware might be a cell-phone handset, a PDA, a PC or net¬ 
work computer (NC), a game console, or a IV set-top box. Keep¬ 

ing all these bases covered imposes tough conditions on an OS. 
None of the mainstream desktop OSes can fulfill all—or even 

the majority—of these conditions, and so a new generation of 
distributed OSes is emerging. Examples include Chorus/Classix, 
Acorn’s Galileo, and Lucent’s Inferno. 

Given the standards-oriented character of the telecomms in¬ 
dustry, it’s no surprise that a new standard software architecture 

is being proposed for a future 

intelligent telecomms net¬ 
work. This standard, called 
TINA (for Telecommunica¬ 
tions Information Network¬ 

ing Architecture), is based on 
extensions to the ISO’s Open 
Distributed Processing (ODP) 
and the Object Management 
Group’s (OMG’s) CORBA-2 
object standards. 

One of the aims of TINA 
is to promote distribution 
transparency; that is, to re¬ 
lieve the designers of objects 
from having to know the fi¬ 
nal location of those objects. 
A TINA environment should 
be transparent with regard 
to access (e.g., different data 
representations, network 
protocols, and CPUs); loca¬ 
tion; failure; migration (i.e., 
change of location); concur¬ 

rency, and persistence. 
At the Geneva Telecom ’95 

trade fair in October 1995, a 

group made up of 12 Euro¬ 
pean companies announced 
a three-year, $17 million joint 

project, called ReTINA (for Real-Time TINA), to produce the first 
TINA-compliant distributed processing environment (DPE) as an 
open platform for twenty-first-century telecomms. The com¬ 

panies that are involved in the ReTINA project include British 
Telecom, Germany’s Siemens, Norway’s Telenor, and Alcatel, 
Chorus Systems, and France Telecom, all from France. One of 
the project’s primary goals is to develop two real-life demon¬ 
strator systems running over ATM networks: a broadband vir- 
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International E uropean Telecoms Brace for Change 

tual private network and a distributed in¬ 
formation service. 

A Chorus of Objects 
One of the OS platforms that the ReTINA 
project will use is Chorus/Classix, a mi¬ 
crokernel-based, distributed, object-ori¬ 
ented, real-time OS that was developed 

by Chorus Systems (Saint-Quentin-en-Yve- 
lines, France). Originally developed from 
research at France’s INRIA national re¬ 
search institute, Chorus was one of the first 
OSes to be based on a microkernel with 

integrated message-passing abilities (see 
uThe Chorus Microkernel,” January 1994 
BYTE). At first. Chorus Systems used this 

microkernel to support a distributed Unix 
implementation. But in recent years the 
firm has switched its attention more to 

the embedded telecoms field, in partner¬ 
ship with Alcatel, which uses Chorus in 
its switches. 

Chorus is a completely modular system 
that enables a user to build custom OS con¬ 

figurations by adding modules to the basic 

microkernel; currently there are kernels 
for the Intel x86, Motorola 68000, SPARC, 

and PowerPC processor families. Chorus/ 
Classix provides two alternative micro¬ 
kernels: the original microkernel, called 

Reliability 
vs. Availability 

Reliability and availability are two impor¬ 

tant aspects of the performance of any 

service or system. Reliability implies that 

the system performs its specified task cor¬ 

rectly (e.g., a calculator always delivers 

the right answers). Availability means that 

the system is ready for immediate use. 

As is so often the case in engineering, 

these two qualities must often be traded 

off against one another. For example, a 

Formula One racing car must be reliable 

to win races, but is not very available as it 

spends more time in the workshop than 

on the track. An air-traffie-control system 

requires the maximum degree of reliabil¬ 

ity and availability that can be achieved. 

In a telecoms OS, availability must take 

precedence over reliability, as withdraw¬ 

al of service will not be tolerated by us¬ 

ers. Mechanisms such as the hot-swap¬ 

ping of hardware components and the 

hot-restarting of software offer ways to 

maximize availability in the face of only 

moderately reliable components. 

the Chorus Core Executive; and an even- 
further-stripped-down Micro Core Exec¬ 
utive, which occupies just 10 KB of mem¬ 
ory and so can be embedded in consumer 
devices, such as telephone handsets. 

The Chorus Core Executive supports 
multiple independent multithreaded ap¬ 
plications, called “actors,” with dynamic 

memory management. In contrast, the 
Micro Core Executive supports only a sin¬ 

gle, multithreaded actor using a static 
memory model. 

To one of these kernels you can add one 
of two scheduler modules (a simple pri¬ 

ority-based first-in/first-out [FIFO] mod¬ 
ule or one that supports multiple algo¬ 
rithms, including Unix time-sharing), one 
of three memory-manager modules (flat 
memory, protected memory, or full vir¬ 
tual memory), and a communications 
module that supports message-based in¬ 

terprocess communications (IPC). You can 
add many more modules to these basic 
functions—from file systems, debuggers, 
and network protocols right up to a COR- 

BA-2-compliant object request broker 
(ORB) called Chorus/Cool and a real-time 
Java OS called Chorus/Jazz. 

The Chorus computing model is based 
on a number of abstractions. A node, or 
site, is a unit of close-coupled computing 
hardware (e.g., a network workstation or 
a bus card). An actor, the unit of resource 

allocation (equivalent to a Unix process), 
can contain many internal threads (i.e., 
lightweight processes, as in Windows NT 
or OS/2), which are the units of program 
execution. 

An actor is the smallest unit you can 
load onto a site, but the individual threads 
within an actor can be allocated to sepa¬ 
rate CPUs. Thus, Chorus supports both 

symmetric multiprocessing (SMP) and 
massively parallel processing (MPP). Each 
actor gets its own shared or protected ad¬ 
dress space and a set of “ports,” the enti¬ 
ties to which all IPC communications be¬ 

tween actors are addressed. Ports act as 
globally named message queues that make 

communications within a Chorus loca¬ 
tion transparent. 

Chorus also allows ports to migrate 
from one actor to another, which is how 

the OS supports dynamic reconfiguration. 
To replace one module with another with¬ 
out bringing the system down, an instal¬ 
lation program needs to follow this se¬ 
quence of steps (see the figure “Swapping 
Chorus Program Units” above): 

• Load the new actor into memory (but 
don’t start it). 

• Stop all the old actor’s application 
threads. 

• Collect the state of all objects in the old 
actor. 

• Transmit this to the new actor. 
• Migrate all ports from the old to the new 

actor. 

• Start the threads of the new actor at 
the appropriate entry points. 

• Delete the old actor from memory. 

Another feature of Chorus ports is that 
you can group them together and then 
multicast messages to all members of such 
a named port group. This mechanism en- 
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.iblcs t he hot-swapping of servers, because 
you can remove and insert ports into a 
group transparently to all message traf¬ 
fic sent to the group name. 

Chorus also supports hot-restarting af¬ 
ter a failure in a part of the system, via the 
notions of persistent actors and memory 
regions. When a fault occurs, Chorus’s 
restart module can kill off all actors except 
those marked as persistent, and it can also 
clear all data not marked as persistent. It 
then restarts all the persistent actors at 
a predefined entry point; if corrupt data 
was the cause of the error, this might re¬ 
store correct execution. 

One way to use this mechanism is to 
implement an escalating ladder of restart 
policies. A critical application might first 
try to restart with clean data; then, if that 

doesn’t work, Chorus reloads all its actors 
(including the persistent ones). It resorts 
to a full-kernel restart only if these steps 
fail to correct the fault. 

Support for legacy OSes under Chorus 
is via two routes. Chorus/Classix supports 

so-called personalities that export the API 
of an existing OS. Personalities current¬ 
ly offered include SCR4 Unix and Posix, 

with a Windows NT module due during 
the second quarter of this year. The oth¬ 
er route is via the Chorus/Cool ORB, which 
lets a developer transparently distribute 
object-based applications across a hetero¬ 
geneous network that includes Unix, Win¬ 
dows 95/NT, and Chorus machines. Cho¬ 
rus Systems claims that its ORB, which 
has a small memory footprint (around 100 
KB), is two to three times faster than any 
other real-time ORB on the market. 

Acorn’s Galileo 
U.K. computer manufacturer Acorn has 
recently reinvented itself, in collaboration 
with its new partner, Oracle, as a design¬ 

er of NCs. A part of this transformation 
will involve the launch of a new OS called 

Galileo, which is aimed specifically at net¬ 

worked interactive multimedia devices 
of all kinds. Acorn’s Network Computers 
division developed the NC architecture 
that the company licenses to Oracle’s NCs, 
while another division, Acorn RISC Tech¬ 
nologies (ART), is working on (ialileo and 
is scheduled to begin releasing modules 
during the fourth quarter of this year. 

The greatest strength of Acorn’s ARM- 

What It Takes to 
Make a Telecom OS 
Real-time: The ability to handle streams 

of time-critical multimedia data. 

Multithreading: Concurrent manag- 

ment of simultaneous media streams 

while doing other adminstrative tasks. 

Scalability: The ability to run on any¬ 

thing from a pocket cell phone to a 

multiprocessor media server. 

Coherent communications: Support 

of location-transparent messaging 

between remote and local processes. 

Modularity: Adaptation to new environ¬ 

ments by adding and removing modules. 

Dynamic reconfiguration: Adding 

and removing new modules while the 

OS is running. 

Fault tolerance: The ability to recover 

from hardware and software errors by 

hot-restarting without stopping or 

rebooting. 

based range of PCs and its RISC OS has 
always been their multimedia processing 

power; they sported software codecs ca¬ 

ff U 0 N O M ff R 

PROTECTING SOFTWARE 
THE SAFE WAY 

SMARTKEY PLUS is the professional protection 

system against illicit duplication of software. 

The intelligent hardware key is plugged 

the PC's parallel port: protected prograi 

cannot be run without it. 

into 

programs 

Unique personal code 

Memory up to 448 bytes 

Programmable algorithms 

Protection through linkable drivers or Protection through linkable drivers or 
automatic .EXE files protection technology 

LAN license control 

High security ASIC technology 

Fully transparent to parallel port use for 
printers, pocket network adapters, 
SCSI adapters, etc. 

Daisy-chainable 

In compliance with EU 89/336 standard (EMC) 

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: Dalma 90-2711800 ■ France: Logidata 1-46454546 

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

■ Slovenia: Stubelj 06563215 ■ Sweden: JM Data 042-238444 ■ Spain: Larcu 91 -7952413 ■ The Netherlands: Akkermans 0464432424 

Using programmable security codes, 

SMARTKEY PLUS protects software running under 

DOS, WINDOWS, WINDOWS95, WINDOWS/NT, 

OS/2, UNIX, AIX, UNUX. 

SMARTKEY PLUS comes in different models to 

protect any type of environment, from PC to LAN, 

whatever the application, from the simplest to 

the most sophisticated and demanding. 
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software before you^leave. 
► Don't forget to lock your 
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Brasil 
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Chile 
Datasoft 
T (56) 2 246-7443 
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Croatia 
G & G Electronic 
T (385) 1 335398 

Czech Republic 
EvroCAD 
T (42) 2 6610-7505 

Finland 
FAST Finland 
T (358) 9 5495-0500 

France 
Aladdin France 
T (33) 1 413 770 30 

Greece 
FAST Hellas 
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Hong-Kong 
Xitec Technology 
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Hungary 
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U.S.A. 
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Systems 
T <1)847 806-0300 
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problem by guaranteeing licensed use of 

your products. And Hardlock now offers 

you unmatched ease-of-use. with exciting 

now features. 

► Hardlock Bistro. The quick and easy 

way to secure your software. 

I he new Hardlock GUI. with Drag'n'Drop 

functionality, makes it easier than ever for 

you to use our wide range of protection 

tools, quickly and efficiently. 

Our automatic protection system secures 

your application and any related data, in a 

matter of minutes. No access to the source 

code is necessary, making HL Crypt an 

ideal solution for software resellers. And 

HL Crypt s new advanced security features 

include support for 32-bit environments. 

Protect your network applications and offer 

your clients multiple site-licensing options. 

License single or multiple applications, 

modules and features. With our Remote 

Update Function you can even update 

licenses via the Internet. 

The Hardlock Software Security System. 

State-of-the-art security - and easy to use. 

► Order your Hardlock Developer’s Kit today! Contact your local representative. 
If your country is not listed, please call us directly: 

FAST Software Security Tel:**49 89 89 42 21 37 Fax: **49 89 89 42 21 41 Email: infoQfast-ag.de 

http://www.fast-ag.de 

Hardlock Twin. 
State-of-the-art protection for 
demanding applications. 

Hardlock E-Y-E. 
The worldwide 
standard for quality 
software protection. 
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Have an 
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Illegal software use costs software 
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yoar Hardlock helps you solve this 

► HL Crypt. Leading-edge security, 

adapted to your needs. 

► HL LIMA. Flexible network 

license management. 
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your Intranet. 
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pable of handling real-time video streams 
hack in the days when Wintel PCs strug¬ 
gled to display a GIF. RISC OS, which has 
a built-in scalable, antialiased font-ren¬ 
dering engine, has always supported ful¬ 
ly dynamic memory and screen-resolu¬ 
tion management. Galileo will inherit 

these strengths from RISC OS but incor¬ 
porate them into a modular, multiplat¬ 
form OS built around a microkernel with 
a hardware-dependent, isolating hard¬ 
ware abstraction layer (HAL). 

The HAL is 95 percent written in high- 
level language, so porting it to a new CPU 
is a short process. The first Galileo release 
will be for the ARM processor family, 
followed by versions for low-power-con¬ 
sumption RISC processors, such as the 

Hitachi SH series and the NEC V30. 
Acorn spokesman Mark Phillips says 

that “we can produce Galileo for Intel 
CISCs when one of our customers requires 

it, bur Intel processors don’t have much of 
a presence in low-power consumer elec¬ 
tronics, such as mobile phones.” Galileo 
is also intended for set-top boxes, game 
consoles, and other consumer devices, 

such as digital cameras and NCs. 
A Galileo system is composed from 

many small sharable modules that you 
can add and remove either at build time 
or at run time—its smallest configuration 
is around 15 KB, which is ideal for em¬ 
bedding in hand-held devices. Like RISC 
OS, Galileo can run from ROM, and it 
supports systems that use any mixture of 
ROM, RAM, and flash RAM. (Acorn has 
developed a FlashDisplay technology that 
uses flash RAM to cache frequently ac¬ 
cessed Web pages for faster browsing.) 

The Galileo kernel supports multi¬ 
threaded execution and SMP. It also fea¬ 
tures new quality-of-service (QoS) sched¬ 
uling algorithms that dynamically manage 
the allocation of system resources. 

For example, suppose you’re simulta¬ 
neously saving a spreadsheet, download¬ 
ing a Web page, and printing a word pro¬ 
cessor document in the background while 
listening to music from a CD. Galileo es¬ 

tablishes the level of service required by 
each of these tasks and allocates resources 
appropriately. For example, the CD audio 
stream requires a certain amount of CPU 
time to avoid dropouts and sound degra¬ 
dation. Once they’re allocated, Galileo 
does not divert these resources without 
first notifying you; so if you try to open, 
say, a video-phone link, Galileo might tell 
you this cannot be accomplished given 
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il»» » s isi iit}'( t ('sources and then ask you 
whit li t.iski you want to suspend. 

(..ili In i will he supplied with network- 
|»i oiot «)l m< ululcs to support TCP/IP, UDP, 
Ni l HI Ul, and AppleTalk; hardware driv- 
II s lor modem, Ethernet, ISDN, and ATM; 
and graphics modules to provide system- 
wide support for GIF, TIFF, and JPEG. An 
III ML 3.2-compliant browser, mailer, 
and newsreader with Java support via a 
just-in-time compiler are also promised. 

For manufacturers of game consoles 
and network TVs, Galileo features anti¬ 
aliased text and built-in anti-twitter soft¬ 
ware to produce a steady, readable display, 
even on an interlaced TV screen. Com¬ 
pared to Chorus/Classix, Galileo is aimed 
at a less mission-critical, more consumer- 
oriented market, so it does not try to pro¬ 
vide any hot-restarting, hot-swapping, or 
other fault-tolerant capabilities. 

Blazing Inferno 
Lucent Technologies, the telephony and 
networking company, offers Inferno, its 

own contender for the telecom-aware OS 
market. Developed by Lucent’s R&D di¬ 
vision, the Computer Sciences Research 

Centre at Bell Labs, Inferno is a distrib¬ 

uted OS aimed at the same market sec¬ 
tors—advanced telephones, PDAs, TV 
set-top boxes, and NCs—as Galileo and 
Chorus/Classix. Like its competitors, 

Inferno is portable across different pro¬ 
cessor families (it currently supports Intel, 
SPARC, Mips, ARM, HP-PA, and AMD 
29000 processors), but it’s also capable of 
running as a user application under other 

ITS MORE THAN JUST A PLACE TO PARK YOUR DRIVES. 
Now there is a way for you to get everything you need—data protection, increased performance, and a great price. 

DPT s RAIDstation3 kits, cost-effective Ultra and Ultra Wide RAID kits to secure data and increase performance for entry-level servers or 
workstations running important, storage-hungry and performance-demanding applications like video editing, CAD or electronic pre-press. You 
get all the features normally found in expensive, high-end RAID subsystems. Just add your own SCSI disk drives and you're ready for RAID. 

You don't need to be a RAID expert to set up your system. With DPT's free RAID installation software. Storage Manager™ simply answer a 
few questions, click on the drives you want included in the disk array, and you're in business. Nothing could be easier! 

Call us today or visit our web site at www.dpt.com for the DPT distributor nearest you. 

1-407-830-5522 
1DPT 

Distributed Processing Technology * ** A. 

Full-featured RAID Kits INCLUDE: 
• PCI Ultra or Ultra Wide SCSI RAID controller for superior 

performance 

• Hardware RAID 0, 1 and 5 

• 4MB of memory included, with room for up to 64MB of 
hardware cache 

• Hot swap support for failed disk drives - 

- Automatic detection of failed drive 

- Remove failed drive without system interruption 

- Automatic spin-up of new drive 

- Automatic rebuild of the disk array 

• Heavy duty metal cabinet construction 

• Three lockable, hot-swap carriers for 3.5" half-height 
SCSI drives 

• LED power and disk activity indicator lights on the cabinet 

• Capability for two RAIDstation3 towers to be daisy-chained 
together for easy expansion 

• Temperature monitoring of storage subsystem 

• Three year warranty 

• UnUmited free technical support 

140 Candace Drive, Maitland, FL 32751 USA • Tel: 407-830-5522 Fax: 407-260-6690 • sales@dpt.com • http://www.dpt.com 
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In today's graphical computing 
environment, a high quality 
affordable monitor 
is essential in keeping up with 
the demands of 3D graphics, 
animation, and Internet 
browsing. 

GVC’s new line of professional 
monitors offer you state 
of the art features such 
as On Screen Display (OSD) 
for easy adjustment. 
Our high-resolution, 
high-contrast screens bring 
you exceptionally vibrant colors 
and crystal clear 
images. 

9) 
More importantly, 
from our extensive experience 
as a world-wide 
top tier OEM supplier, 
we are able to provide you with 
exceptional values! 

To find out more, 
please contact us at 
8F, 80, Sec. 2, An-Ho Road, 
Taipei, Taiwan, R.O.C. 
Tel:886-2-701-2226 
Fax:886-2-704-0338 
E-Mail:monitor@gvc. com. tw □ Computex Taipei 97 

Convention Center 

Booth #201F 

Model CRT type Horizontal 
Frequency 

Vertical 
Frequency 

Resolution 
(Max.) 

Front panel 
control 

Option 

Ml 448 1470.28 30-50KHz 50-90Hz 1024x768 analog 

Ml 450 1470.28 30-50KHz 50-90Hz 1024x768 digital 

Ml 558 1570.28 30-56KHz 50-90Hz 1024x768 analog 

Ml 454 1470.28 30-54KHz 50-90Hz 1024x768 digital 

Ml 568 1570.28 30-69KHz 50-90Hz 1280x1024 digital OSD 

Ml 769 1770.28 30-69KHz 50-90 1280x1024 digital OSD 

Ml 785 1770.26 
Diomondlron 

24-85KHz 40 100Hz 1800x1200 digital OSD speaker 

CjGVC GVC CORPORATION f£T 
DISPLAY BUSINESS UNIT IrSJ SSS E DHHS &(£) <3S 

GVC IS REGISTERED TRADEMARK OF GVC CORPORATION. OTHER BRANDS AND PROOUCT NAMES ARE TRADRMARKS OF THEIR RESPECTIVE HOLDERS 
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< >s»notably Windows95 and NT, Unix, 
.11ul IU‘111 .ibs’ Plan 9. 

lulu no employs a fairly small kernel so 
ill.n it can run useful applications on a 
device with I MB of memory. A typical 
In I or no system consists of a large number 
of inexpensive terminals (e.g., NCs, PDAs, 
and set-top boxes) running Inferno as 
t heir native OS, connected to a small num¬ 
ber of powerful servers that run Inferno 
under (or alongside) their native OS, such 
as Unix or NT. This allows Inferno to ac¬ 
cess existing databases and transaction 
systems. Inferno applications can then run 
on the client, server, or both. 

Inferno is a modular system that appli¬ 
cations can reconfigure at run time to 
use different modules according to the 
current context. For example, a teleshop¬ 
ping application might use a text-only still 
photo or a full-motion video display, de¬ 
pending on whether the client is connect¬ 
ed via a modem, ISDN, or an ATM link. 

The design of Inferno draws heavily 

from Bell Labs* experimental Plan 9 sys¬ 
tem. All resources available to the system— 
from data files to hardware devices—are 
treated like files that can be read or writ¬ 

ten to, and all are organized into a forest 
of directory trees. 

Each terminal user has a private name- 
space and can attach resources (e.g., disks 
and printers) physically located on remote 
machines to this namespace so that they 
behave as local resources. Inferno’s own 
communications protocol, called Styx, 
ensures that all these resources appear in 
a uniform way to the user. Hardware de¬ 
vices, such as modems and printers, ap¬ 
pear as directory folders containing two 
files, called data and ct 1. Styx operates 
at a higher level than (and hence can be 
carried over) TCP/IP, ATM, and various 

serial protocols, including PPP and SLIP. 
Developers write Inferno applications 

WHERE TO FIND 

Acorn RISC 
Technologies, Ltd. 
Cambridge. U.K. 
+44 1223 725000 
fax: +44 1223 254262 
http://www.acom 
.co.uk/ 

Chorus Systems 
Saint-Quentin- 
cn-YvcIincs, France 

in a new language called Limbo, which 

resembles Java in certain respects: It, too, 
is compiled into bytecodes that get inter¬ 
preted on a virtual machine, and there¬ 
fore it’s inherently portable to different 
CPU instruction sets. There’s also an on- 
the-fly Limbo compiler that can turn byte¬ 
codes into native code, which runs almost 
as fast as C code. Also like Java, Limbo has 
a garbage collector and restricts the use of 
pointers to reduce the incidence of mem¬ 
ory errors; this is particularly important, 
since lightweight Inferno clients may well 
have no hardware memory protection. 

Limbo differs from Java in several ways, 
too. It’s strongly typed, with a syntax 
based on C and Pascal, and it doesn’t use 
object-oriented constructs, although it has 
abstract data types. Like Java, it supports 
multiple concurrent threads, but Limbo 

employs a more elegant synchronization 
mechanism—named channels based on 
communicating sequential processes—in 
place of Java’s wait/notify monitors. 

To create distribution transparency, In¬ 
ferno and Limbo present the same set of 
abstractions and resources to any appli¬ 
cation—no matter where it’s running, lo¬ 

cally or remotely. When running as a na¬ 
tive OS, it provides its own device drivers, 
network interface, and simple window¬ 
ing graphics library. When running under 
Windows NT or Unix, however, it maps 
these services into host services, such as 
native Windows graphics and Winsock, 
or the X Window System and sockets. 
Inferno uses standard public-key mech¬ 
anisms to provide encryption for security 
purposes, and adding new resources to a 
namespace is an operation that requires 
authentication from a trusted authority. 

A Fresh Start? 
Today, no new desktop OS stands a chance 
of getting a significant share of the mar¬ 
ket in the near future. However, in the 
brave new world of smart telecoms net¬ 
works and network PCs, it’s still possible 
for new technologies to get a foothold. 

The three contenders outlined here 
show just how far OS design has advanced. 

The lightweight, scalable, modular, reli¬ 
able, and transparent architectures of 
Chorus/Classix, Galileo, and Inferno 
show what’s possible in an emerging mar¬ 
ket that will be huge. □ 

Dick Pountain is a longtime BYTE contribut¬ 

ing editor based in Ijondon. You can contact him 

at dickp@bix.com. 

% Panda 

I Anti-Virus 

* Distributor 
Inquiries 
welcome 

* Bundles for 
OEM Sl 

Integrators 

\JPanda 
x Software International 

Avda. d© la Domocracla, 7 - R. 3 n° 7 
28031 MADRID SPAIN 

Tel: 34 1 301 30 15 

Fax: 34 1 332 00 54 

E-mail: info.int1@pandasoftware.es 

Vigour Web SESe 
EvafluationCopy 

www.pandasoftware.com 
Germany 49 4203 81277 n France 33 1 39723493 • UK 44 181 
3909911 • Denmark 45 42 481984 ■ Portugal 351 1 3864276 ■ 
Rumania 40 68 410420 • Cyprus 357 2 313860 ■ Greece 30 1 
6712153 ■ Lithuania 370 2743961 • Argentina 54 21 842475 ■ 
Brasil 55 11 8223462 • Sto. Domingo 1809 5976867 ■ Morocco 
212 2 275542 ■ Tunisia 216 1 840526 - U.A.E. 971 2 779387 

+33 1 30 64 82 00 
fax: +33 1 30 57 00 66 
http.*//www. chorus 
.com/ 

Lucent 
Technologies 
Murray Hill. NJ. US 
+ 1 908 582 3708 
http://inferno.lucent 
.com/ 

4 0 I S 16 BYTE JUNE 1997 Circle 456 on Inquiry Card. 



NTERNATIONAL 

Get the Right Picture 
A new generation of multimedia processors 

is pushing image processing into more industrial applications. 

By Bruce Tober 

ot too long ago, image processing was an intriguing 
but expensive option for high-end Unix workstations 
that ran dedicated imaging boards with algorithm- 
specific ICs. Image-processing logic was hard-wired 

with discrete logic components. You couldn't program the board 
to do anything different. 

Nowadays, however, many industrial image-processing appli¬ 
cations run on mainstream PC platforms. The main image manip¬ 
ulation is done in software, 
and only the preprocessing 
runs in hardware. This hap¬ 
pens because PC processors 
got much faster, and digital 
signal processors (DSPs) are 
more widely used. In fact, 
DSPs are evolving into real 

commodity multimedia pro¬ 
cessor workhorses. 

Specialized DSPs 
DSPs typically execute most 
instructions in one clock cycle 
and often execute multiple 
instructions per clock cycle. 
!;or example, today’s multi- 
media DSP can execute a mul- 

tiply/accumulate (MAC) in¬ 
struction—the fundamental 
operation for all audio and 
video processing—in a sin¬ 
gle clock cycle. An algorithm 
implementing a similar in¬ 
struction on a Pentium pro¬ 
cessor requires 11 clock cy¬ 
cles. Hence, a $30 66-MHz 
I >SP may have the multimedia 
performance of a 133-MHz 
Pentium processor or better. 

I lowever, with the advent of multimedia extensions (MMX) tech¬ 
nology, general-purpose processors are catching up. 

To deal more efficiently with real-time digitized streams of 
video, innovative multimedia processors such as the Micro- 
Unity Mediaprocessor, the Philips Trimedia, the Chromatic 
Mpact Media Engine, and Texas Instruments’ TMS320C6x are 
adopting techniques used by DSPs (see “Chip Fashion,” Novem¬ 
ber 1995 BYTE). Indeed, they often resemble hybrid CPU/DSPs 
that blend CISC, RISC, and DSP architectures in fascinating ways. 

Just as your PC takes on different personalities depending 

on whether you’ve loaded a word processor, spreadsheet, or 
database, a programmable multimedia engine takes on different 
personalities by loading DSP programs for filtering, interpola¬ 
tion, edge detection, warping, or image compression. These mul¬ 
timedia chips can sustain 1 to 2 billion operations per second 
(BOPS) for most multimedia functions and have peak rates for 
some pixel operations of up to 20 BOPS. 

The trend to fast, cheap multipurpose hardware in image 

processing is especially 
important to industrial appli¬ 
cations, because the ever- 
increasing demand for cost- 

effective, high-quality goods 
can be fulfilled only by very 
sensitive, automated quality 
monitoring. For example, 
many production lines in the 
steel and paper industries run 
at speeds of up to 1000 meters 
per minute. To automatical¬ 
ly detect any surface defects 
on goods, more than 40 dig¬ 
ital cameras may be involved. 
The inspection of surface 
defects in such an environ¬ 

ment requires data transfer 
rates of up to 600 MBps and 
a total on-line pixel-process¬ 
ing power of about 90 BOPS. 

Flexibility Is Key 
On the other hand, in today’s 
volatile and competitive busi¬ 
ness environments, industrial 
applications need the flexi¬ 
bility to adapt to fast-chang¬ 
ing production methods. 
With multipurpose hardware 

and mainstream OSes, this is much easier. “Everybody is trying to 
get fast graphics without special hardware,” notes Peter Mow- 
forth, marketing manager and image-processing connoisseur at 
The Turing Institute. “There are lots of very good reasons for 
avoiding special-purpose boards.” 

Although many people in the industry believe Unix contin¬ 
ues to be the best platform for image processing, we are starting 
to see a move to Windows NT. As Pieter P. Jonker, associate 
professor in the pattern recognition group at the Delft Univer¬ 

sity of Technology in the Netherlands, says, “The best OS for IP 
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CPUs 

The new ST19 IC offers low-power logic for smartcards, plus 

mechanisms to safeguard their data. By Ian Blythe 

Smarter, More Secure Smartcards nake an early personal com¬ 
puter from the ’80s, some 
memory, and squeeze it all 
into a single chip that’s only 

2 s square millimeters (about 0.04 square 
inches) in size. This is a smartcard IC, 
which itself is embedded in a plastic blank 
the size of a credit card. This card then 
acts as an intelligent memory device that 
stores and transfers its contents secure¬ 
ly, even under potential attacks. 

Applications currently using smart- 
cards include telephone cards, health 
cards, pay TV, banking, loyalty schemes, 
GSM (Global System for Mobile com¬ 
munications) and other cellular tele¬ 

phones, network log-in/authentication, 
and data security. The increasing added 
value within these applications brings 
new threats of fraud and loss. SGS-Thom- 
son’s ST19 is a new family of smartcard 
ICs that addresses this need for higher 
security. The ST 19 series builds on the 
experience and security aspects of the 
ST16 smartcard 1C family. 

Smartcard IC Basics 
While a smartcard IC must he capable of 
sophisticated computations in order to 
encrypt crucial data, it must do so under 
conditions unlike those of desktop sys¬ 

tems. The IC must be very reliable and 
robust, since it’s carried on one’s person. 
It must consume little power so that trans¬ 
actions can be carried out with battery- 
powered card readers. 

For reliability, the basic communica¬ 
tions interface between the smartcard 
1C and the card reader is starkly simple: 
It uses just three lines (serial I/O, clock, 
and a reset synchronization signal). This 
interface is defined by the International 
Standards Organization (ISO 7816). With 
two more lines for power and ground, a 
smartcard IC must make do with just 
five connections to the outside world (the 
ST19 has an extra I/O line). However, this 

makes for a secure interface: Any infor¬ 
mation access goes only through these 
lines and requires that the smartcard IC 
approve it and process the transaction. 

The smartcard IC must be a flexible 
device. A card vendor will configure it for 
different customers who have varying 

security requirements. Such configura¬ 

tions might range from a single-applica¬ 

tion card that runs only a single pro¬ 

gram to multiapplication cards that have 

specialized, segregated programs in 

ROM. A single-program card might act as 

a bank card, while a multiapplication card 

could act as an electronic purse (cred¬ 

it/debit) with a loyalty scheme, or as an 

insurance card that holds medical files. 

STi9Road Map 
The ST 19 is initially made using a 0.6- 
micron CMOS process technology. This 

provides two capabilities of the smart- 
card IC: a fast 5- to 10-MHz clock and 
low-voltage (3-V) operation that allows 
it to be used with battery-based card read¬ 
ers. This technology also provides high 
reliability and the high-memory-density 
EEPROM required for today’s multi¬ 

function smartcard applications. 

The ST 19 IC is constructed from pre¬ 
defined logic modules. Together these 
modules make up the various subsystems 
of the smartcard IC, as shown in the figure 
“TheST^ Microarchitecture.” Each mod¬ 
ule has been qualified for its inputs, out¬ 
puts, operation, and security capability. 

The major part of any smartcard IC 
device is its on-chip memory. The ST19’s 
memory is divided into three distinct 
areas: system ROM, user ROM, and user 
EEPROM. Various members of the ST 19 
have different amounts of RAM and ROM 

The ST19 smartcard IC has on-chip security functions 

and protected memory areas. 
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I Inis the security level can easily be set to 
suit a single application card or a multi¬ 
function card. 

The system ROM holds basic I/O, test, 
and security functions. These functions 
are based on a firmware library that max¬ 
imizes security. The user ROM holds the 

operating system code. This code will dif¬ 
fer depending upon the requirements of 
various end applications. Since both the 
system and the user areas are ROM, their 

code contents are placed in the device 
when it is manufactured, so they are fixed 
for the lifetime of the smartcard IC. The 
program code in the user ROM area is 
normally written with the assistance of 
SGS-Thomson to ensure that security is 
maintained. 

The user ROM is split into two parti¬ 
tions. This allows, in conjunction with 

the MACL, several applications to coex¬ 
ist on the card at the same time. To aug¬ 
ment security, each application’s code can 
access only predefined memory areas. 

The user EEPROM area stores vari¬ 
able data, such as personal data keys, a 
purchase history, perhaps your Social 
Security number, and favorite telephone 
numbers. It is partitioned into four areas. 
However, for this user-programmed area, 
memory access is set by attribute bytes 
in EEPROM, allowing the access control 
to be dynamically defined and changed. 
The address isolation provided by the 
MACL gives a high security level. In addi¬ 
tion, depending on the application’s 

needs, confidentiality of the data can be 
ensured by encryption. 

The on-chip CPU needs its own RAM 
in order to operate. This again is parti¬ 
tioned into four areas. The card vendor 
defines these areas during the IC manu¬ 
facturing stage, and to enhance security, 
the designer can prohibit code execution 
from RAM. 

The ST19’s 8-bit CPU core is object- 
code-compatible with the ST 16 family. 
This allows the ST 19 to use a ready-made 

ST19 Family Configurations 
ST19600 ST19SF5x ST19CF68 

RAM 128 bytes >-512 bytes 960 bytes 

System ROM 1 KB 2 KB 8 KB 
User ROM 6 KB 10-32 KB 24 KB 

User EEPROM 256 bytes 1-16 KB 8 KB 
Cryptoproeessor urith Crypto-Library No Optional Optional 

Secure OS with interpreter No Optional Optional 
Potential application Loyalty cards Stored-value cards, 

wireless communications, 
health cards 

Stored-value cards, 
health cards, pay TV, 
Internet access 

library of secure functions. The ST 19 core 
also features extended addressing modes 

and an instruction set that is especially 
designed for writing high-security appli¬ 
cations. These instructions give optimum 

trade-off between complexity and size so 
that the software libraries can be very effi¬ 
cient for access control and file manage¬ 

ment. The ST 19 compiler tools provide 
extra code efficiency by automatically 
using these new modes and instructions. 

For cryptographic applications, the 
modular arithmetic processor (MAP) pro¬ 
vides public-key cryptography (PKC) cal¬ 
culation using up to 512-bit (Level A) or 
1024-bit (Level B) keys. When this is used 
together with the on-chip unpredictable- 
number generator, theST19 can perform 
full public-key generation, digital signa¬ 
tures, and authentication internally. This 
capability guarantees that the secret key 
will never be known outside the smart- 
card and contributes to the overall secu¬ 
rity of the system. 

Software Support 
No CPU-based system is ever complete 

without a firmware development system. 
This, too, is provided, both as a complete 

development system and as Crypto- 
Library support routines. The Crypto- 
Library can be provided in the system 
ROM area, leaving 6 to 24 KB (depending 
on the ST 19 family member) of user ROM 
available for the application software. 
The library spares the card OS designer 
from having to write low-level hardware 
driver functions and be able to concen¬ 
trate on security algorithms. 

The cryptographic library provides 
firmware functions for: 

• Basic math, including modular squar¬ 

ing and multiplication for various- 
length digits 

• Generating long random numbers 

• Calculating Montgomery constants, 

which are required for long-number 
modular arithmetic 

• Modular exponentiation with or with¬ 
out using the Chinese Remainder The¬ 
orem, a proven theorem that gives 
faster calculation of modular expo¬ 
nentiation 

• More elaborate functions such as RSA 

signatures and authentications for 
any modulo length up to 1024 or 2048 

bits (depending on the required secu¬ 
rity level), or Digital Signature Algo¬ 
rithm signatures and authentications 

• Full internal key generation for signa¬ 
tures and authentications 

Toward a Secure Future 
As the smartcard market grows globally 
and the stored value on smartcards 
increases, attempts at fraud will rise. How 
secure can a smartcard be? Formal certi¬ 
fication schemes, such as the European 

Information Technology Security Evalu¬ 
ation Criteria (ITSEC), can give the user 

a high level of confidence in a particular 
application’s security. For example, an 
ITSEC Certification to Level E3 High, 
which covers application, chip design, 
manufacturing, and delivery, has shown 
the ST 16 smartcard ICs to be suited for a 
banking application. The ST 19 builds on 
this track record using a reliable and 
proven nonvolatile memory technology. 
The ST 19 also has a configurable archi¬ 
tecture that allows flexible designs, and 
its firmware supports many adaptable 
security mechanisms. □ 

Ian lily the is a senior technical uniter at SGS- 

Thomson Microelectronics. You can reach him 

at ian.blythe@st.com. 
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While similar to C++, this programming language 
has differences that make OOP easier. By Justin Morgan 

An Introduction to Objective-C 
ince its acquisition by Ap¬ 
ple, Next’s OpenStep cross- 
platform environment has 
become a critical part of the 

company’s OS strategy. The Rhapsody OS 
uses OpenStep’s cross-platform develop¬ 
ment tool suite and several object frame¬ 
works (i.e., libraries). 

For anyone who’s used a GUI builder 

.md an integrated development environ¬ 
ment (IDE), the developer tools will be a 
snap to use. However, to leverage their 
full power, it’s necessary to learn an un¬ 

common object-oriented (OO) variety of 
( called Objective-C. This has become a 
source of angst for Macintosh C+ + de¬ 
velopers who must learn a new program¬ 
ming language. 

This article offers a gentle introduction 
to Objective-C that C+ + programmers 
can easily understand. It assumes famil¬ 
iarity with common OO concepts, such 
as class, inheritance, and method (known 
as member function in C + +). 

Objective-C is not as large and com¬ 
plex as C++, yet it’s fully OO and sup¬ 
ports inheritance, encapsulation, and 
polymorphism. Like C++, Objective-C 
is a “hybrid” language; in other words, 
it’s an ANSI C superset that supports stan¬ 
dard C scalar types, such as i nt, in addi¬ 
tion to object types, such as NSAr ray. 

Objective-C’s run-time system allows 
for the creation of dynamic, extensible 
programs. The run-time facilitates the 
building of bundles, which consist of one 
or more compiled classes that can be dy¬ 
namically loaded or linked into a running 
program. The language’s dynamic typ¬ 
ing and binding go hand-in-hand with dy¬ 
namic loading. Objective-C allows in- 
stance-variable objects to be a generic 
type, i d, which means the variable’s class 
is not known until the program is running 
(i.e., the variable’s class is not fixed at 
compile time). Once an object has been 
typed, the run-time automatically binds 

the appropriate class methods to the in¬ 
stance while the program is running. 

The Class Interface 
By convention, the source code for an 
Objective-C class is divided into a public 

interface and a private implementation. 
The public-interface declarations can be 
found in an appropriately named file suf¬ 
fixed with . h. Here I’ll investigate the 
structure of an interface file by declar¬ 
ing a simple class called Pet. The listing 
MPet-Class Interface (Pet.h)” above con¬ 
tains the public interface for this class. 

A colon separates the class name from 
the superclass name. In this case, Pet’s 
superclass is NSOb j ec t—the root class— 
which is declared in the Foundation Kit. 
NSObject is the only class without a su¬ 
perclass. (Apple prefixes Rhapsody class 
names with NS to prevent namespace col¬ 
lisions with classes.) 

In C+ + , an object is simply a glorified 
structure. In Objective-C, each object is 
a pointer to a structure. This distinction 

is important when declaring instance 
variables, as you’ll see below. 

The first declared variable is the pet’s 
name. This variable’s type is statically 
declared as NSString, which is a Foun¬ 
dation Kit object that encapsulates a Uni¬ 
code-compliant string. Remember that 

objects are pointers to structures, so the 
asterisk is required in front of name. If 
you didn’t know name’s class type at com- 
pile time, you could dynamically type it 
to i d, but you would lose some compile¬ 
time error checking. The second instance 

variable, age, is declared in standard 
ANSI C fashion. 

Declaring Methods 
In almost every OO language, methods 
come in two flavors: instance methods 
and class methods. In this regard, Objec- 
tive-C follows the same conventions as 

C++. But Objective-C methods can over¬ 
ride any inherited method. In C+ + jar¬ 
gon, it can be said that all Objective-C 
member functions are “virtual.” 

A method’s return type and its argu¬ 
ment types can be ANSI C scalars or Ob- 
jective-C objects. Arguments and return 
values that are objects can be statically 
declared (e.g., NSAr ray) or dynamically 
declared (e.g., id). Unlike ANSI C, Ob¬ 
jective-C’s default type is i d, not i n t. 

When you write interface declarations, 
instance methods are preceded with a 
minus sign, and class methods are pre¬ 
ceded by a plus sign. (It so happens that 
the Pet class consists only of instance 
methods.) Each method name is sepa¬ 
rated into one or more key words, each 

Pet-Class Interface (Pet.h) 
//import <Foundation/NSObject.h> // 
//import <Foundation/NSStr1ng.h> // 
©interface Pet : NSObject // 
I // 

NSString *name; // 
int age: // 

) // 
// Accessors for ‘name' // 
- (void)setName: (NSString MnewName 
* (NSString *)name: 
// Accessors for 'age' 
- (void)setAge:(Int)newAge; 

(int)age; 
©end // 

Must import my superclass 
Required for 'name' variable 
Start of class declaration 
Start of instance-variable block 
Object instance variable 
Scalar instance variable 
End of instance-variable block 
Start of method declarations 

End of class declaration 
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ts ( methods a re defined for your class. 
Note how the instance methods provide 
external access to the name and age in¬ 
stance variables. Rhapsody uses this con- 
vcntion extensively; almost every pub¬ 
licly accessible instance variable should 
have a set method (e.g., set Age:) and a 
get method (e.g., age). 

Structurally, Objective-C methods are 
defined similarly to ANSI C functions. 
When defining a method, you first state 

the method name (from the interface) 
and then follow it with a code block 

that contains the algorithms you want to 
perform. The code block looks just like 
a C function block with one important 

difference: You can mix Objective-C mes¬ 
sages with regular ANSI C code. 

Using Messages 
Defining classes, creating instances, and 
sending messages are the essence of ob¬ 
ject-oriented programming (OOP). Once 
you define a class, you need to send mes¬ 

sages to objects. Below are a couple of 
sample message expressions. 

[myDog setName:@"Rover"]; 

[myDog setAge:3]; 

Here you’re using the class methods s e t - 
Name and setAge in actual message ex¬ 
pressions. Square brackets must be placed 

around the receiver and the message. The 
message’s receiver is an instance of the 
Pet class (note how the receiver is always 
placed before the message). The message 
arguments are an NSSt r i ng instance (the 
unusual construct begins a literal NS - 

String containing “Rover”) and a liter¬ 
al integer (3). 

You can put an Objective-C message 
expression anywhere you’d put an ANSI 
C function call. Objective-C also allows 
you to nest messages. When nesting, the 
return value for the innermost message 
expression is used as the receiver for the 
next expression, and so on. 

The listing “A Simple Ohjective-C Pro¬ 
gram (PetTest.m)” below is basically an 
ANSI C ma i n() function that contains 

some Objective-C messages. Since the 
program uses Objective-C, you suffix the 
filename with . m rather than with . c. 

The first line of code, 

myDog - [[Pet alloc] init]; 

warrants further explanation. This is an 
example of a nested message expression. 
Whenever you create a new Objective- 
C object, you must first allocate mem¬ 
ory for its instance variables and then ini¬ 

tialize the object. By convention, rather 
than doing this on two separate lines, you 
ask the Pet class to allocate space for a 
new instance and then initialize the allo¬ 
cated instance—all in one line of code. 

Since the Pet class inherits the meth¬ 
ods alloc and init from NSObject, it 
already has the necessary machinery to 
create instances of itself. The return val¬ 

ue from the outermost expression is a 
new Pet instance, which is assigned to 
the myDog local variable. The last line in 
the program uses a standard pr i ntf () 

function to display the contents of myDog. 

The World of Objective-C 
Ohjective-C is a simple language that’s 
easy to learn and use. C+ + programmers 
who have already switched to Objective- 
C often rave about the clear syntax and 
vast flexibility that it provides. Although 

Java is more flexible than C++, it still 
retains C+ +’s obscure messaging syntax, 
and most developers agree that Java is just 
not ready for the creation of industrial- 
strength applications. 

You can obtain further information 
about Ohjective-C development from 
Apple’s developer site (http://devworld 
.apple.com), from Next Computer’s Web 
site (http://www.next.com), and from 
Metrowerks’ Web site (http://www 
.metrowerks.com). □ 

Justin Morgan has lyeen programming Open- 

Step/NextStep since it was available only in a 

black cube. He is a contractor at AT&V Wire¬ 

less Services (Kirkland, WA). You can reach him 

at jmorgan@objectronics.com. 

A Simple Objective-C Program (PetTest.m) 
//import "Pet.h" // Required for ’myDog' variable 
main () 
I 

Pet *myDog: // Local object variable 

myDog - [[Pet alloc] Init]; // Allocate memory and Initialize 
[myDog setName:@"Rover"]; //©"Rover" is a literal NSString 
[myDog setAge:3]: 

printf( "My dog's name is 'Xs' and he is Xd years old.\n", 
[[myDog name] cString], // cString gets a char* from an NSString 
[myDog age]); 
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Throughout CorelDRAW 7, you*ll find 
impressive new ease of use 
enhancements. 55 

Graphics artists who want a 
well-rounded suite should give 
CorelDRAW a close look 

CorelDRAW 7 is a full-featured graphics 
suite with state-of-the-art tools. 7^ 

Windows Sources, January 1997 

Draw 7 will he an excellent choice for 
any Web page designer. . . . Draw 7 
represents a real leap forward. . . . 
Draw users will cheer. But I think the 
real story about Draw 7 is its 
accessibility to new users. If you W 
never used an illustration app before, 
Draw 7 makes it easy. 59 

Government Computer News, 
November 1996 

Graphics professionals, take note: 
if you have the power, Corel has the 
program. CorelDRAW 7 is a feature- 
packed behemoth with something to 
please professional illustrators, graphic 
artists, and desktop publishers alike. 55 

C/Net.com, November 11, 1996 

6 CorelDRAW 7 is the most stable and 
well-developed version of the program 
yet. Corel has taken the strongest 
elements from previous 
versions—CorelDRAW, Corel PHOTO¬ 
PAINT, and CorclDREAM 3D—and 
made them easier to use, more reliable, 
and more unified as a suite. 59 

PC Graphics & Video, December 1996 

At this point, no other graphics program 
offers the breadth of features or 
comprehensive automation capabilities 
found in CorelDraw 7 Graphics Suite. 95 

PC Magazine, February 18, 1997 

tfcfbr the first time in several years, 
CorelDraw*s interface has changed 
significantly, yielding such innovations 
as a context-sensitive toolbar that 
alters according to the drawing tool 
you ’re using. 

PC World, January 1997 

COREL 
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Exceed the boundaries of traditional 
design with CorelDRAW’- 7. Created for 
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and desktop publisher, CorelDRAW 7 
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photo editing and bitmap creation and 
CorelDREAM 3D 7 for 3D modeling and 
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across all applications. Interactive tools 
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making the design process more intuitive. 
Explore your creative potential with 
CorelDRAW 7 and attain the impossible) 
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Also included: 
• Eight powerful utilities 
• 32,000 clipart images and symbols 
• 1,000 photos 
• 1,000 TrueType* and Type 1 fonts 
• Over 450 CorelDRAW™ templates 
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! I WHO 
COES 

THERE? 
Before you can trust your business 

to the Internet, you must 
have reliable authentication. 

By Peter Wayner Ihink of the Internet as the Wild West minus the dust, 

complete with barroom brawls, larger-than-life per¬ 
sonalities, and generally scurrilous behavior. And 
just as the Wild West became California, with its 

penchant for tofu and half-caf-half-decaf-nonfat lattes, the 
Internet is becoming more socially acceptable, too, thanks to 
something as simple as a signature. 

Part of the problem with the Internet has been that nobody 
really knows who you are. And while anonymity can be use¬ 
ful, it tends to drive banks and credit card companies a little 
nuts. After all, how do they know if you’re really allowed to 

withdraw $50,000 from Bill Gates’checking account? So banks, 
credit card companies, and major corporations are actively 
developing the tools that will allow people to apply digital 
signatures and to ensure that those signatures will hold up in a 
court of law. 

Banks and money lenders aren’t the only ones interested in 
signatures. Many companies are experimenting with signing 

everything from e-mail to Word documents. Signatures can 
provide a level of integrity and nonrepudiation that appeals 
to anybody worried about data forgery and tampering. 

So how does it work? What are the big projects? Who’s going 
to use it? How do you get a signature? And how do you imple¬ 
ment signatures for your company? 

What’s My Sign? 
There are many digital signature algorithms described in aca¬ 
demic literature. In practice, three major ones stand out: the 
hash-based signature, the U.S. government’s Digital Signature 
Standard (DSS), and the RSA signature created using the clas¬ 
sic algorithm developed by Ron Rivest, Adi Shamir, and Len 

The New Security 
Infrastructure 
Data privacy, data integrity, and nonrepudiation. These are 
the buzzwords to listen for in any discussion of on-line 
business. Without them, your transactions are not secure. 

A digital certificate is a way to ensure that you are who 
you say you are. You get one by telling a certificate 
authority (CA) who you are. For low security, the CA may 
require only your e-mail. For high security, you have to 
prove who you are. 

Once you have a certificate, you can authenticate yourself 
with others by exchanging your certificates. 
And once you’re authenticated, you can begin secure, 
encrypted sessions easily. 

An electronic- 
commerce customer 
who has a signed 
certificate can enter 
into a trust 
relationship with a 
merchant because the 
merchant will have 
some idea who the 
customer is. 

Private certificates 
are one way for a 
company to ensure 
that remote users 
are who they say 
they are. 

A private certificate 
authority helps a 
company to enforce its 
security policy by 
tagging individual 
users' systems with 
unique and verifiable 
identifiers. 

Private Certificate Authority 
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Firewall 

Private 
Intranet 

company policies (e.g., 
purchase-authority limits). 

Servers get 
certificates to 
make "spoofing" 
impossible, thereby 
deterring malicious 
network behavior. 

Clients inside the firewall get 
a company's own private 
certificates. These 
certificates can be used to 
grant access to network 
resources or even enforce 

A merchant gets a 
certificate to ensure 
customers that their 
computer is really 
connected to the server 
they think it is. Merchants 
will check customers' 
certificates to verify the 
same thing. 

After a credit card transaction 
is complete, the credit card 
issuer can verify the merchant's 
and bank's certificates before it 
puts the transaction on the 
customer's bill. 

At some point, a 
bank will get 
involved in the 
transaction. The 
bank will need to 
check both the 
merchant's 
certificate and the 
customer's 
certificate. 

Server 

tililic Certificate Authority 

A public 
certificate 
authority such as 
VeriSign takes 
users' public keys 
and signs them, 
creating a 
certificate and 
guaranteeing to 
some degree that 
users are who 
they say they are. 

Merchant 
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The certificate authority not only issues certificates, it is also 

responsible for verifying that certificates are still valid. 

AJInnan. All three algorithms have dif¬ 
ferent uses and different requirements. 

Hash signatures. Hash functions are 
similar to encryption functions; in fact, 

some hash functions are just slightly mod¬ 
ified encryption functions. Most operate 
by grabbing a block of data at a time and 

repeatedly using a simple scrambling func¬ 
tion to modify the bits. If this scrambling 
is done repeatedly, then there is no known 

practical way to predict the outcome. It is 
not practical for someone to modify a doc¬ 
ument in any way and make sure that the 

same output will emerge from the hash 
function. 

A hash-based signature uses a crypto¬ 
graphically secure hash function like Mes¬ 
sage Digest 5 (MD-5) or Secure Hash Algo¬ 

rithm (SHA) to produce a hash value from 
a file. The hashing procedure concatenates 
your secret key (which you get through a 
third party) to the file, then hashes the 
file and key combination. The result, the 
hash value, is shipped with the file as a 
signature, but the secret key is withheld. 
The receiving end also has a copy of the 
secret key and uses it to evaluate the sig¬ 
nature. 

In the case of CyberCash’s CyberCoin, 
users get secret keys when they sign up. 
Those keys are known only to their com¬ 
puter and the central computer. When a 
transaction is ready, a file containing the 
amount and the details is put together and 
then signed with the secret key. (The client 
assembles the file, concatenates the secret 
key, computes the hash function, and then 
ships the file and the result of the hash 
function without the secret key.) The 
central bank can check this transaction 
by repeating the computation because it 
knows the secret value as well. 

The hash-based signature may be the 
least known of the signature algorithms. 
It’s becoming more popular lately because 

it’s less computationally intensive than the 
other algorithms. Many of the microcash 
payment systems like DEC’s Millicent or 
CyberCoin use hash-based signatures to 
reduce the processing costs and make 
smaller transactions feasible. Each of these 
systems requires a central server to check 
every transaction; using faster algorithms 
means using less computer server power 
and reducing the central server load. 

The major limitation of these hash- 
based signatures is that the receiver must 
also have a copy of your secret key to check 
the signature. This could allow the receiv¬ 
er to forge a signature. Maintaining these 

secret keys is also bothersome, and many 
use a shared secret infrastructure. 

DSS and RSA signatures. The other 
two signature algorithms, DSS and RSA, 
don’t have this limitation. They are pub¬ 
lic-key algorithms—in other words, there 
are two keys for each person (see “How 
Public-Key Crypto Works,” page 73). One 

key creates a signature and is kept secret. 
The other key—the public one—verifies 
the signature. 

DSS was developed by the U.S. Nation¬ 
al Institute of Standards and Technology 

(NIST) with the National Security Agency. 
Only those companies that do business 
with the U.S. government are required to 
use it, and many prefer not to because it’s 
a signature-only system. NIST chose this 
crippled solution because the United States 
government is working to discourage the 
use of any encryption software that will 
curtail the government’s ability to eaves¬ 
drop. Software that provides authentica¬ 

tion only, like DSS, is openly exportable in 
products, while software that uses RSA for 
general encryption is heavily restricted. 

RSA signatures are clearly the most pop¬ 
ular, thanks in part to the aggressive mar¬ 
keting, patenting, and long-term devel¬ 

opment done by RSA Data Security. The 
company controls many of the most 
important patents in the field, and 
although there has been substantial liti¬ 
gation in the area, RSA has used its posi¬ 
tion to successfully establish itself as the 
leader. Its software and libraries can be 
found in the core of many products, and 
the company continues to employ some of 
the best cryptographers. 

RSA Data Security was responsible, for 
instance, for integrating digital signature 
software with the Macintosh OS long 
before the Web took off. The company 
added drag-and-drop signature applets to 
PowerTalk (Apple’s collaboration soft¬ 
ware) that would allow someone to embed 

72 BYTE JUNE 1997 



Who Goes There? Cover Story 

i-:- 
How Public-Key Crypto Works 

| ^)ublic-key algorithms such as RSA (for 

developers Rivest, Shamir, and Adleman) 

encryption seem mind-bending to many peo¬ 

ple because they defy the conventions for 

how two-key systems should work. Everyone 

knows that bank safe-deposit boxes require 

two keys to be opened (although the one 

| owned by the bank is a bit redundant if the 

vault is any good). But the two keys in pub¬ 

lic-key algorithms work differently. The secret 

| one is used to create a digital signature; the 

public one is used to verify it. 

The easiest way to understand RSA 

encryption is to remember two facts from 

basic algebra: First, numbers have multi¬ 

plicative inverses, and second, (eAa)Ab = 

eA{ab}. The multiplicative inverse of a num¬ 

ber, a, is the number b where a*b=1. So the 

inverse of 4 is .25 in regular arithmetic. 

RSA uses modular arithmetic that oper¬ 

ates only on the integers between 0 and a cer¬ 

tain number n. It is often compared with the 

remainder from division. The equation a#b 

mod n could be translated to mean “multiply 

a and b, then divide the result by n and return 

the remainder." Surprisingly enough, much of 

standard arithmetic rules still hold for this 

domain. Numbers can be added, subtracted, 

multiplied, and usually divided and the equa¬ 

tions will obey the usual rules of commuta¬ 

tion, associativity, and transitivity. 

To construct a pair of keys for RSA, find two 

prime numbers p and q. The product is n. The 

two keys, e and d, are random numbers cho¬ 

sen so that e#d mod ((p-1 )(q-1)) = 1. That is, 

d is e’s multiplicative inverse. (Additional 

details about the choice of p, q, d, and e are 

beyond the scope of this piece.) 

The algorithm works because m Ade= m 

mod n. (The reason this works is also beyond 

the scope of this explanation.) To encrypt a 

message, convert it into a number m and com¬ 

pute mAe mod n. Only the person who knows 

d can decrypt it by computing (m Ae mod n)A d 

mod n = mAde mod n = m. 

You can think of the public-key process like 

a string of n pearls. Let one pearl be the mes¬ 

sage. The public key is some number a, less 

than n, and the corresponding private key is 

n-a=b. A message is encrypted by counting 

along a pearls and decrypted by counting b 

pearls, which brings everything back to the 

beginning. This approach is just a metaphor 

and is obviously insecure. Anyone who knows 

a and n can figure out b. But this is not the 

case with RSA or Digital Signature Algorithm. 

With those algorithms, it is impossible to 

determine the private key from the public key. 

a digital signature in an electronic form by 
merely dragging it to the icon. The firm 
has licensing agreements with all the major 
OS companies including Microsoft, IBM, 
Sun, and Digital, and each of these com¬ 
panies has added similar features to its 
product line, but without the same level of 
integration. Unlike DSS, RSA can also be 

used to encrypt data and provide security 
as well as authenticity. 

Both hash-based and public-key algo¬ 
rithms can be adjusted to be secure by niak- 
ing sure that the secrets and the keys use a 
sufficient number of bits to resist all known 
attacks. Hash-based signatures are inher¬ 
ently easier to attack because the secret 
used to create the signature is known to 
both sides. A break-in at either the cen¬ 
tral computer or the user’s house could 
compromise a hash-based signature. The 
signature-generating key used in public- 
key systems, on the other hand, is stored 
only in the owner’s computer, significantly 
reducing the security risk. 

Whom Do You Trust? 
After withstanding scrutiny for almost 20 
years, the public-key digital signature algo¬ 

rithms themselves are quite solid. That 
said, they require a great deal of support 
and infrastructure. The problem is that it’s 
impossible to be sure that a particular per¬ 
son’s public key is really that person’s pub¬ 
lic key and not a forgery. After all, the key 
is just a number—it bears no resemblance 
to a person, nor does it carry personal data 
about its owner. 

The popular solution to this problem 

is to wrap the key in a digital certificate, a 
small block of data (maybe several thou¬ 
sand bytes long) that contains the public 
key and an endorsement made by some¬ 
one else’s digital signature. That “some¬ 
one else” is called a certificate authority, 
or CA. The certificate shifts the burden of 
trust to this new signature. If it checks out 

correctly, then you have more reason to 
trust the public key. 

Unless you don’t trust the certificate 
authority. Then you have to check the cer¬ 
tificate on its digital signature, and so on 
and so on. All the certificate does is shift 
the trust up the chain. The biggest chal¬ 
lenge right now is to develop this hierar- 
c\ry of trust for digital certificates. 

At this point, most users’ computers will 

investigate only one level into a certificate 
hierarchy. If your Web browser connects 
to a server that’s enabled with Secure Sock¬ 
ets Layer (SSL), the server will establish 

its identity by shipping a copy of its pub¬ 
lic key encased in a certificate. That cer¬ 
tificate was probably produced by 
VeriSign, one of the major certificate 
providers for Web servers that use SSL to 
encrypt the data traveling between the 
server and the browser. The browser val¬ 
idates the VeriSign certificate by check¬ 
ing VeriSign’s signature. 

But again, how does the browser know 
that VeriSign's signature is valid? Does it 
keep going up some hierarchy? No. In this 
case, it stops at VeriSign because VeriSign’s 
is a root certificate. In the future, we could 
have a deeper hierarchy. For instance, gov¬ 

ernments might choose to sign certificates 
for each other. Or the United Nations 
might sign the certificate of the United 
States, which might sign the certificates of 

the 50 states. And these hierarchies could 
coexist. The credit card companies’ Secure 
Electronic Transactions (SET) protocol, 
for instance, makes provisions for both 
corporate certificate authorities and 
geopolitical certificate authorities. 

But hierarchies are not the only solu¬ 
tion. Pretty Good Privacy (PGP), the pop¬ 
ular free encryption solution, uses a net¬ 
work of signatures to guarantee each 
public key. This is called a web of trust. 
Your key might be signed by your par¬ 
ents, spouse, boss, and a few good friends. 
People who will want to verify your sig¬ 

nature might know someone from this 
group and have a copy of his or her pub¬ 
lic key. If not, they might know someone 
who knows someone else who is once 
removed from the group. And so on and 
so on. 

Existing webs of trust are too small to 
offer a practical solution to Internet com¬ 
merce. Many credit card companies or 
banks are going to set up their own hier¬ 
archical networks because they need spe¬ 
cific guarantees of identity that satisfy their 
models of risk. They may decide, for 
instance, that they’ll be satisfied if a cer¬ 
tificate is mailed to a new customer’s house 
on a floppy disk. Banks understand the 
problems involved in distributing credit 
cards and can use their experience to 
ensure that certificates are safely placed in 
the right hands. 

But while simple certificates from bank- 
run hierarchies may be good short-term 
solutions, a strong web-like approach 
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U.S. certificate authorities may come to 

discover the same fact about the market. 

Cross-company alliances are already 

becoming more common. Corporate 

restructuring often takes people from pro¬ 

ject to project, making it difficult to rely 

on simple hierarchical certificates to pro¬ 

vide more than just an identity (see 

“Extending Certificates,” page 78). 

As if the hierarchy problems aren’t 

enough, CAs must maintain two databas¬ 

es: a complete list of certificates and a list 

of revoked certificates. After all, if when 

Secure Electronic Transactions Protocol 
The Secure Electronic Transactions (SET) protocol mimics the cur¬ 

rent structure of the credit card processing system and replaces 

every phone call or transaction slip of paper with an electronic ver¬ 

sion. This can involve a surprisingly large number of data packets 

because the credit card system evolved to allow a wide range of 

transactions. Restaurants, for instance, frequently submit the bill twice. 

The first time processes the basic bill, and the second time adds on the 

tip. Hotels, on the other hand, often reserve a large block of extra cred¬ 

it to account for extra charges like room service. This is released when 
the client checks out. 

The SET protocol offers packets of data for all these transactions, and 

each transaction is signed with a digital signature. This makes SET the 

largest consumer of certificates, and it makes banks by default one of the 

major distributors of certificates. IBM, GTE, and VeriSign have announced 

plans to help banks offer certificates to their customers; this promises 

to be a big market for developers of these large databases. 

One of the most active debates in the SET community is about who 

will pay for the SET certificate-revocation list. The SET protocol 

forces a transaction processor to check the lists regularly to catch trans¬ 

actions that might be generated by a lost or stolen certificate. In order 

to simplify the process of keeping the lists current and synchronized, 

the protocol defines a fingerprint to be a hash of the latest revocation 

list. The transaction processors can compare fingerprints to ensure 
that their copy of the list matches the latest master list. 

The credit card issuers will probably become the ones that are 

responsible for maintaining these lists of revoked certificates. The struc¬ 

ture of the marketplace virtually assures this. But this may mean that 

the SET certificates will not become easily useful for other uses of 

encryption, like sending private letters, because the card companies 

may see the certificates as their own property. Or they may decide to 

open up this feature as a gimmick to draw customers. Only the mar¬ 
ketplace will tell. 

How Secure Electronic Transactions (SET) Works 
Merchant 

O Customer initiates transaction by 
sending order form and a signed, 
encrypted authorization. The 
merchant can't access the credit 
card number because it's encrypted. 

0 Bank authorizes 
merchant and signs 
the transaction. 

O Merchant gets 
paid according to 
its contract. 

0 Merchant passes 
on authorization. 
The bank can 
decrypt this and see 
the credit card 
number. It can also 
check the signature 
with a certificate. 

G Merchant 
asks to 
“capture” the 
transaction 
and get the 
money. 

0 Customer 
gets the goods 
and a receipt. 

iiiau O Card issuer authorizes 
and signs transaction. 

Customer 

0 Acquiring bank 
checks with card 
issuer to see if the 
card is okay. 

Acquiring bank 
0 Customer 
gets monthly 
bill from card 
issuer. 

Card issuer 
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val*ue (vaTyoo) n. [< L. valere, 
be worth] 1. to think very 
highly of 2. See  

Internet Protection 

Line Conditioning 
With AVR Regulation 

Longest Warranty 

Connected Equipment 
Warranty $25,000 

Site Wiring Fault Indication 

Easy Installation 

Scheduled Self-Test 

User Replaceable Battery 

Saves Files 

Pager and E-Mail Notification 

Real Time On-Screen Gauges 

DOLLAR-FOR-DOLLAR, OPTI-UPS IS THE REST UPS FOR THE WINDOWS NT ENVIRONMENT. 
TAKE A CLOSER LOOK AT OPTI-UPS. CALL 1-800-888-8583, X1327 FOR MORE INFORMATION OR A DEALER 

NEAR YOU. OPTI-UPS, THE UPS WHICH PROVIDES THE COMPLETE NETWORK SOLUTION. 

OPTI-UPS is redefining UPS. For less than $3(30, an 

OPTI-UPS 650E will back-up a standard server for about 

10 minutes. The difference is that we include automatic 

voltage regulation, compatibility with NT*, Windows*95 

and NetWare? messaging via TCP/IP and shutdown of open 

files. In order to get those features from the competition, you 

tatter be prepared to pay as high as $500-that’s 67% more! 

OPTI-UPS engineers even packed our OPTI-UPS 280E 

with power management features that the competition 

charges hundreds more for. 

To learn more about OPTI-UPS and see how we’re 

redefining UPS, call 1-800-888-8583, x 1327. Visit our web site 

to see what customers are saying about OPTI-UPS. You’re never 

going to think about a UPS the same way again. You’ll see! 

1 <-•*>)tiwf lo* 

Microsoft 
Window* 95 

MlTOUSM T. 
WlMXMSNU 
COMMELE 

fS!5it UPS 
Power Products by ViewSonic 

Product Information (800) 888-8583 • Internet: www.opti-ups.com 
1997 ViewSonic Corporation • AN Rights Reserved • Prices and specifications subject lo change without notice • Corporate names and tradsmarta stated herein are tie preparly of ttreir respective compantoe. 
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Are Smartcards a Certificate Solution? 
•I ii*MIfU I'm mu. sioniproniiscd (e.g., 
imm i m | * I. i \ <« Iimvi •. I In* company or some- 

..npuirr is stolen), there must be a 
* w hit ill up the CA and request that the 
• mil. .11. !». disavowed. As you can imag- 

H" ibis inn liamsm could be somewhat 
unwieldy. As time goes by, revoked cer- 
n11. ales would pile up, demand more 

spa. e, and slow down verification. Cer- 
tificates based on the X.509 standard (the 
standard virtually everyone uses) come 
with an expiration date to ensure that old, 
retired certificates can be removed from 

on-line. Similarly, Nortel’s Entrust system 
uses two types of certificates with differ¬ 
ent expiration limits (see “Certificate Sys¬ 
tems,” page 80). The certificates for 
encrypting the message data often last a 
much shorter time than the certificates for 

signing documents. Either one can be 
revoked independently of the other. 

Shadow of a Doubt 
One of the biggest questions about cer¬ 
tificates is how much assurance they real¬ 
ly provide. Some, such as VcriSign’s Class 
1 certificates, are passed out to anyone 
who can fill in a form on a Web page. They 
are good only for establishing a consistent 

presence, not for guaranteeing that some¬ 
one is a real person. 

VeriSign’s Class 2 certificates, on the 
other hand, are issued after a check of 

some consumer databases. If you have a 
credit rating, then you can have a certifi¬ 
cate. It’s unclear, however, whether 
VeriSign or anyone else has the tools avail¬ 
able to prevent identity theft by someone 
who knows enough information about 
you. Nor is it clear what it means to have 
an entry in these databases. (One person 
received a credit card application for his 
dog, filled it out, and got the card. The dog 
pays his bill each month.) 

VeriSign also offers a Class 3 license that 

requires someone to personally take 
their application to a notary, who will 
check identification before endorsing it. 
This adds an additional layer of credibili¬ 
ty to the certificate. 

Thawte, a South Africa-based certificate 
authority, plans to offer an even higher 
grade of certificate. Thawte’s plan requires 
that the certificate holder meet personal¬ 
ly with a representative of the company. 
At this time, the company has only one U.S. 

representative (in North Carolina). Clear¬ 
ly the company will need to expand its 
operations if it intends to enter this high- 
grade business seriously. 

Personal computers have flourished 

because they are versatile and easy to 

program. Good for games, bad for security. 

The same facility that makes it easy to hack 

into the keyboard device drivers makes it easy 

to grab a password's keystrokes. 

Hardware tokens (also known as smart- 

cards or dongles) are one solution. These 

devices are built around a chip dedicated to 

creating digital signatures. A smartcard log¬ 

in session begins with the host sending a 

challenge string. The smartcard signs the 

challenge and returns it. The challenge string 

(and therefore the response) changes each 

time to prevent replay attacks. 

Dallas Semiconductor recently released 

the iButton, a round metal tag with a diame¬ 

ter of about 16 mm. The company also man¬ 

ufactures a small interface that plugs into the 
parallel port of a computer and can be added 

for less than $20. A user can touch the but¬ 

ton to this interface and the computer can 

Defining the limits of certainty is also 
a difficult legal problem. The various cer¬ 
tificate authorities are trying to draw lim¬ 

its that are both attractive to customers 
and financially feasible. The Guidelines 
on Digit ill Signatures issued by the Amer¬ 
ican Bar Association states that “a certifi¬ 
cation authority must have sufficient 
financial resources to (1) maintain its 

pass messages back and forth to the but¬ 

ton, which creates digital signatures on the 

fly. The buttons are quite useful for people 

who must log in to a central computer remote¬ 

ly because they remove the threat that a pass¬ 

word sniffer will record the password. 

Many smartcard manufacturers, like Dal¬ 

las Semiconductor and Security Dynamics, 

are attempting to make a tamper-resistant 

package to protect the certificate. While the 

degree of necessary tamper-resistance is 

debated, developers and hackers play cat 
and mouse. 

It may not be long before PCs standard¬ 

ize upon a smartcard interface. Oracle is 

already strongly recommending that a smart- 

card interface be available on any network 

computer (NC). Smartcards are an important 

part of letting people carry their information 

and identities with them if they switch 

between NCs. WebTV has the electronics 
built into its design. 

operations in conformity with its duties, 
and (2) to be reasonably able to bear its 
risk of liability to subscribers and persons 
relying on certificates issued by the certi¬ 
fication authority.” 

Satisfying the first requirement is 
straightforward. Database servers, net¬ 
work connections, and adequate security 
are well-defined problems. The second 

How a Smartcard Works 

6 Client 
passes 
challenge to 
smartcard. 

© Smartcard 
returns the 
signed 

^ challenge to 
J the client... 

© ... which 
relays it to 
the server... 

O Smartcard constructs a digital signature 
of the challenge with a secret key. This 
secret key can’t be accessed by a virus or a 
malicious OS program on the client. 

O ... which checks 
the signature. 

l 
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Technology 

NOW, with MITAC’s 5026, users can zap 

through their zip multimedia applications at 

rocket speed. The system comes with 

MMX™ technology, another Intel panacea 

for today’s exacting computing, lkxxsting its 

performance by as much as 75-325%*, the 

MMX technology draws multimedia pro¬ 

grams to this dapper portable and makes it 

a whiz at multimedia communication and 

image processing. With MMX technology, 

MITAC’s 5026 can fly through 2D & 3D 

animation and telephony. 

COMPUTEX TAIPEI 97 

June 3-7,1997 
See Us In Room 101B, TICC 

‘Based on video, audio and image processing elements ot the Intel Media Benchmark 

Tho Intel Inside Logo and Pentium are registered trademarks and MMX is a trademark of Intel Corporation. 

^wcifications are subject to change without notico 

What more, they can enjoy all the thrill in a 

latger and crisper display format at top 

speed. 

Arrayed with 12.1" TFT LCD accommodating 

millions of colors, MITAC’s dual-bayed 5026 

supports up to 2.1GB of HDD, up to 64MB 

of RAM, and of course the Intel Pentium* 

processor propelling at 200MHz. 

Now, if you’re like many end-suppliers who 

crave to give their professional customers all 

the best in modern portable computing, 

then you’d not hesitate to check out 

MITAC’s cost-effective 5026. 

So call, e-mail or fax us this week. 

MIT AC INTERNATIONAL CORP. (TAIWAN) 

Lln-Kuo Office: T«4 886(3)3289000 Fax: 886(3)3280928 
Taipei Office: Tot 886(2)5018231 Fax 886(2)5014285 

Hsln-Chu Factory: Tel: 886(3)5779250 Fax: 886(3)5776209 
MfTAC USA INC. Tot 1(510)6563333 Fax: 1(510)2526930 

MITAC EUROPE LTO. (UK) Tot: 44(1952)207200*207300 
Fax 44(1952)201216*200703 
MS HARDWARE-SERVICE GmbH (GERMANY) 
Tel 49(211)471070 Fax:49(?l 1)47197125 

MITAC JAPAN CORP Tel: 81(3)5688 2446 Fax: 81(3)5688-2380 
SYNNEX K.K.(JAPAN) Tel: 81 3-56882340 Fax 81 3 56882345 

MITAC BENELUX N.V.(BELGIUM) Tel: 32(2)4610799 Fax 32(2)4610655 

MITAC DE MEXICO. SA DE CV To! 52(5)2603399 Fax 52(5)2600616 
MITAC NEW ZEALAND LTD. Tel: 64(9)2765124 Fax 64(9)2766752 
MITAC COMPUTER (SMUNDE) LTD. (CHINA) 

Tel 86(765)7753168 Fax: 86(765)7759246 
MITAC PACIFIC (H.K.) LTD. To! (852)25286782 Fax (852)28613754 
SYNNEX INFORMATION TECHNOLOGIES. INC. (U.S.A.) 

Tel: 1(510)6563333 Fax: 61(3)95400588 

SYNNEX AUSTRALASIA PTY. LTD. Tel 61(3)95400555 Fax 61(3)95400588 
MITAC AUSTRALASIA PTY. LTD. 

lot 61-3-95400556 Fax: 61 3 95400588 
E-mail: mariuriOsmtpfcnk n»c com tw (URL): hnp>/milac monte hw' 
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ff , li. \ \ . i I , Vi I \ OpcM-flul- 

• •! I h•• !• * • iMilmp, iln i isk . of ,i server tail 

Mi* Unlit tlMiig, Imii tlrlimngthe risksofa 

i#mh. hi i ausinp, grief is another. 

Im iinn . iln * cl litic.tt c authorities may 

• I-l •< • mi ucture similar to the bonding 
mm d by Itk ksmiths or couriers. If a cer- 
• dii ill is misused and someone ends up 
with a It >ss, some insurance fund will actu¬ 

ally offer compensation. The GAs will need 
in investigate peoples’ backgrounds before 
offering these higher-grade certificates. 

Personal Responsibility 
Of course it’s not just up to the certificate 
authorities. VeriSign requires that you 
keep your certificate on a “trustworthy" 
system. What’s trustworthy ? According to 
VeriSign, it’s “computer hardware, soft¬ 

ware, and procedures that are reasonably 
secure from intrusion and misuse; provide 
a reasonable level of availability, reliabili¬ 
ty, and correct operation; are reasonably 
suited to performing their intended func¬ 

tions; and enforce the applicable security 
policy." 

The word “reasonable" is not precise, 
and its definition may change over time. 
It could, for instance, mean a Windows 95 

client today and something completely dif¬ 
ferent tomorrow if a gross insecurity 
appeared in Windows 95. For instance, if 
malicious ActiveX components prolifer¬ 
ate, then it might be considered reason¬ 

able for security-conscious owners not to 
run ActiveX modules on their machines. 

Users will have a responsibility to main¬ 
tain their certificates on a system and pay 

attention to ensure that they take all “rea¬ 
sonable" measures to keep it secure. This 
responsibility will be the most onerous and 

How to Trust 

W. 
United 
Nations 

National 
government 

In this hierarchical certificate world, a line 
with an arrow represents the process of 
certification. The entity at the arrow end 
has its public key endorsed by the 

arrowless end. All authority comes from a 
big pyramid that may imitate the order 
imposed by governments. 

A “web of trust” version of certificate other (Mary & Gary, Bank & Plant). In 
authority allows multiple people to certify others, the certification is only one- 
the authenticity of a person's public key. In directional, 
this case, some pairs of people certify each 

Extending Certificates 

Certificates were invented to guarantee public keys, but they can 

do much more. That’s because each certificate consists of an 
extendiblo set of fiolds. Some fields are predefined. But you can add 

as many as you want. Corporations might want to create strong cer¬ 

tificate structures that carry additional information about the privi¬ 

leges given to the holder. For oxample, a certificate could set a limit on 

the size of a contract that an omployee can guarantee. The corporate 

treasurer, for instance, might have a certificate that backs up a digital 

signature applied to any contract, no matter how large. A new, entry- 

level employee, on the other hand, might got a certificate that can spend 
only small amounts (say $100). 

There are no limits to the fields that can be added to a certificate. It’s 

easy to imagine certificates that specify the lovel of travel allowed (first 

class versus coach), the type of parking, the access to particular 

financial documents, or even the key to the executive washroom. Each 

corporation can choose to implement these fields differently. 

IBM is planning on helping companies add certificate-level securi¬ 

ty to their personnel data. This is the type of all-encompassing job that 

certificate-minting software companies need to justify a large installa¬ 

tion at a company. This type of system would allow people to check 

information about their benefits, 401 (k) plans, and other personal busi¬ 
ness that an employer is obligated to keep private. 

Corporate certificate structures could also be moved to a web struc¬ 

ture. The entry-level employee might get only a general signature, 

issued like an ID by the security department, while top management's 

certificates would be guaranteed by the personal digital signatures of the 

board of directors. Access to financial documents might require a cer¬ 

tificate guaranteed by the comptroller’s office, and in the case of special 

projects, compartmentalized security could be insured by requiring that 

someone’s certificate bears the signature of the project manager. 
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Let's get right to the point. 

I nlil now, profilers for 32-bit Windows apps haven’t been worth using. 

I'hr\ look way too long, delivered very little data, and the info they did 

provide was hard lo read and understand. Ihu now all that’s changed. 

Introducing HiProf, 
the first hierarchical profiler for 

Windows C/C++ Applications 
W itli I liProf you can: 

•< il^arly see time spent ill parent functions and their children as well as * 

tin calls taking place between them 

• Profile your binary file in just minutes (no OBJ files or source code 
required) 

•Selectively exclude (Ills or portions of your exc from profiling for added 

efficiency and to evaluate third-party components 

• \ iew profiles in intuitive graphical displays that allow you to drill down 

easily into function relationships and even into the source code 

I li Prof identifies all performance bottlenecks so quickly and easily that 

you II use it frequently throughout the development cycle. So why not get 

tai led with HiProf right now? 

Download the FREE HiProf trial version from www.traccpoint.com or 

call 888-688-2504 for more information. 

Trace Point 

HiProf 

V 

Free Trial 
Version 

@ 
w /w.tracepoint.com 

Trace Point: A DIGITAL Company 

IDDBO 

11 

Copyright © 1997 TrocefWl loch oology Inc AM righto reserved 

TrocePornt and HiProf or* trademarks of TracePotnl Technology Inc 

Al other product! or* trodemorki of ihew respective owners 
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Certif icatc Systems 
The relatively new world of certificates is 

peppered with some unfamiliar names. 

Until recently, even VeriSign was a relative 

unknown. But some really big companies are 

moving forward with complete solutions of 
their own. 

IBM’s World Registry. IBM is taking a 

serious lead in delivering certification soft¬ 

ware known as the IBM Registry. The IBM 

Registry uses certificates and public-key dig¬ 

ital signatures as the basis for a wide range 

of offerings, such as personal vaults, business 

archives, directory services, and time stamp¬ 

ing. A business could build up a library of its 

important documents and arrange the access 

privileges of the staff to ensure that informa¬ 

tion is properly restricted. The certificates 

would control access and allow the archive 

to ensure that requests are authentic. 

IB M plans to offer this technology on a larg¬ 

er scale to the public by renting space on Big 

Blue's servers. The company plans to run the 

software in two different geographical loca¬ 

tions in order to defend against any physical 

damage and to ensure that the data is always 

available if a network connection drops. 

IBM even uses the term “hardened" to 

describe the security around the computer 
as if it were a nuclear missile silo. 

GTE’s CyberTrust This is the system that 

MasterCard chose to maintain the top level 

in its Secure Electronic Transactions (SET) 

system. Banks with credit card divisions 

that want to support MasterCard’s SET sys¬ 

tem will get certificates from GTE. And indi¬ 

vidual banks that want to maintain their cus¬ 

tomers' certificate authority can license 
SETSign from GTE. 

GTE also plans to help corporations main¬ 

tain their own certificate infrastructures. 

CyberSign will serve all the functions on a 

local corporate machine. If you don’t want the 

problems and security implications of running 

it locally, you can contract out with GTE. Vir- 

tualCA will do the work remotely. 

Nortel’s Entrust. One of the most estab¬ 

lished products on the market is the Nortel 

Entrust encryption, certificate, and signature 

system. (See “Don't Lose Your Crypto Keys," 

May 1996 BYTE.) The Entrust central data¬ 

base issues two public-key pairs to each per¬ 

son. One, used for signatures, is longer to add 

more security. The other, for encrypting 

messages, is somewhat shorter because it’s 

more likely to be changed. Entrust also dis¬ 

tributes an API that would allow companies 

to develop custom applications that run on 
their local systems. 

Jilin uli one for average users because 
i In majority of people are not that con¬ 
st ions of computer security. 

11 may be impossible to determine exact¬ 
ly what would happen if someone lost a 
fair amount of money because a certificate 
was compromised. In most cases, the cer¬ 
tificate holder would probably be respon¬ 
sible. Only the holder’s computer holds 

the private key necessary for signing files, 
so that computer would he the only like¬ 
ly source for the key. But the authority 
could also be liable if someone were able 
to register a different key in that person’s 
name. VeriSign takes some precautions 
to ensure that the certificates are revoked 
only by the rightful owner. Only time and 
some test cases will determine whether 
VeriSign, Thawte, or any of the other cer¬ 

tificate authorities are charging enough to 
discharge their responsibilities when 
things go wrong. 

What’s Going to Happen? 
Most of the tools for creating and check¬ 

ing digital signatures are still in the lab. At 
this point, Web browsers using SSL to set 
up secure links are the only ones that use 
digital signatures very often. Others, how¬ 
ever, have bigger dreams. 

The leaders are the banks. They recog¬ 
nize that Internet commerce demands a 
way for people to check the authenticity 
of documents like checks or credit card 
authorizations. The SET protocol en¬ 
dorsed by Visa and MasterCard is one of 
the most sophisticated uses of digital sig¬ 
natures, and these companies intend to 
make it a standard part of electronic 
commerce. According to Visa and Mas¬ 
terCard, the date for the finalization of SET 
was just moved from April 14 to May 31, 
so details were not available by the time 
this issue went to press. 

Many corporations recognize that they 
have very little power to corral their 

WHERE TO FIND i 

Entrust IBM 
Technologies Ltd. Armonk, NY 
Nepean, Ontario, 800-426-4968 
Canada 520-574-4600 
613-765-5607 http://www.ibm.com 
http://www.en trust /security 
.com http://www.intcrnct 

.ibm.com 
GTE 
Needham Heights, MA VeriSign 
800-487-8788 Mountain View, CA 
http://www.cybcrtrust 415-961-7500 
.gtc.com http://www.vcrisign 

.com/ 

employees and regulate what they do over 
the Net. It’s not hard to imagine a low-lev¬ 
el clerk committing a company to expen¬ 
sive contracts. Many companies like 
IBM, Apple, Xcert, GTE, and VeriSign are 
actively trying to find ways to build a cor¬ 

poration-wide structure for supporting 
digital signatures. 

The lawyers are also closing in. Utah was 
the first to draft legislation recognizing 
digital signatures, and many other states 
are following. Unfortunately, the laws do 
vary slightly from state to state. Eventual¬ 
ly, the U.S. government will issue its own 
laws that will smooth out the differences 
between the states. The American Bar 
Association has an active committee draft¬ 
ing recommendations for the use of digi¬ 
tal signatures in commerce. 

These forces see that the infrastructure 
to support digital signatures is the next 
necessary step for the Web. Although it’s 
impossible to predict what the final shape 
will be, it’s easy to see that the final envi¬ 
ronment will be largely defined by the two 
forces with major amounts of cash on the 
line: banks and lawyers. 

The overall effect will be a widening net¬ 

work of trust. At the beginning, people 

may hold only certificates that are good 
for one organization at a time. Your hard 
disk will begin to look like your wallet as 
it becomes filled with certificates for work, 
health club, drivers license, scout troop, 
or practically any other part of life. In time, 
the organizations will begin to cross-link 
their databases and countersign certificates 
as people grow more and more used to the 
structure. 

“People believed that the certificate 
world would just be a big pyramid,” says 
Scott Dueweke, IBM’s marketing manag¬ 
er for electronic payment and certification. 
“I don’t think many people who are 
involved in this in a deep way believe that 
anymore. I think you’re going to see 
islands of trust that are corporations, asso¬ 
ciations, or governments. As the islands 
grow, gradually we’ll have a complete net¬ 
work of trust.” □ 

Peter Wayner is a BYTE consulting editor who 

Hues in Baltimore. He is the author of Digital 

Cash (AP Professional Press, 1997). Youcanfind 

hint on the Web at http://www.access.digex 

.net/~pcw/pcwpage.html. 
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Balance the Load 
with Transaction Server 

You can't see it, ami it doesn't store data or calculate results. 

Can you live without it ? Perhaps not. 

By Barry Nance 

s Ifter a long day at work and a quick dinner, you fi¬ 
nally get a chance to sit down and look at your mail. 
The hill for your car insurance arrived today, and it 
seems too high. Since it’s early evening, your agent 

isn't available to give you a quote from a different insurance 
company. You don’t want to wait until tomorrow because you’re 
afraid you'll forget by then. Perhaps the Internet can help. 

Visiting the Web site of 

the Car and Home Insurance 
company (CHI), you click 
on the Car Insurance Quote 
button and enter some basic 
information about yourself 
and your car. In a short time, 
you see that you can indeed 
save some money. You click 
on the Yes button, follow the 

instructions on the screen 
about where to send a check, 
and then fax a note to your 
agent, saying that you’ve 
switched your coverage. 

You weren’t the only visi¬ 
tor to CHI’s Web site at that 
moment. In fact, 1000 other 

people concurrently strained 
the capacities of CHI’s 20 
Web servers and 10 database 
servers as they looked for a 
way to save money. You all 
saw quick response times 
because CHI used a transac¬ 
tion-processing (TP) moni¬ 
tor—sped fical I y, M icrc isoft’s 
Transaction Server—when it 
designed its Web-based insur¬ 

ance-quoting application. 
Transaction Server is soft¬ 

ware that doesn't help you enter data, nor does it store any data 
or calculate results. And yet you would be hard-pressed to im¬ 
plement a large, complex client/server application without 
using a product like it. Middleware—the category of software 
that includes Transaction Server—ensures transaction integri¬ 
ty, balances application work loads across multiple servers, and 

enforces appropriate, secure access at the application and trans¬ 
action levels. 

To explore Transaction Server fully, I developed a hypotheti¬ 
cal car-insurance-quoting application and exercised it in an in¬ 
tranet environment. The application has all the essential ingre¬ 
dients for use with a TP monitor: three-tier architecture, the need 

to synchronize database updates, a thin-client presentation lay¬ 
er, and the potential for high-volume access. 

In general, the experience taught me that multiple-server 

distributed applications ab¬ 
solutely require middle¬ 
ware—without it, develop¬ 

ing large-scale applications 
is a horror show. I also dis¬ 

covered what makes Trans¬ 
action Server in particular 
a worthwhile package and 
also stumbled across a few of 
its shortcomings. For exam¬ 
ple, lx*fore you can use Trans¬ 

action Server, you must first 

render your application’s 
business logic as an ActiveX 

component. Once you switch 
to (and learn) ActiveX, how¬ 

ever, declaring transactions 

within Transaction Server 
and then at run time—let¬ 
ting it manage those trans¬ 
actions—is painless. 

Requiring NT Server 4.0 
and only 32 MB of RAM, 

Transaction Server inte¬ 
grates nicely into organi¬ 
zations that have already 
decided to use Microsoft 
products. Mixed-platform 
environments, such as those 
using Oracle’s database man¬ 
ager, have more work to do 

or must wait until Microsoft makes Transaction Server work 
with more database managers, languages, and platforms. 

Why Bother with Middleware? 
Middleware helps you build high-volume business applications 
that can run on several applications servers and update multi¬ 
ple database servers. Thousands of clients, through a battery of 
Web servers, might use such applications simultaneously. Busi- 
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Building Net Apps Balance the Load with Transaction Server 

ness-logic analysts and programmers have 

neither the time nor the expertise to cre¬ 
ate the transaction-oriented, network- 
based architecture these applications re¬ 
quire for everyday use—they have enough 
work to do automating business proce¬ 
dures and rules. 

Middleware, and TP monitors in partic¬ 
ular, give programmers the plumbing— 
the intra-application network linkages 
and services—that enables a distributed 
application to service a large number of 
clients. A three-tier application (with sep¬ 

arate presentation, business-logic, and 
data storage) is a prime candidate for the 
sort of control and coordination that mid¬ 
dleware provides. 

As it manages interactions among the 
three tiers, middleware balances the work 
load among the servers, enforces trans¬ 
action-level security, dynamically routes 
messages, and ensures transaction integ¬ 

rity across multiple databases. Because 
you configure your middleware with in¬ 
formation about which database servers 
are equivalent copies of each other, it can 
monitor server activity and send transac¬ 
tion requests to less-busy servers. If a data¬ 
base server fails, the middleware queues 
the SQL. request and delivers it when that 
server returns to the network. 

Alternatively, middleware can reroute 
a message to a different database server 
that (as you’ve designed) is a replicated 
copy of the failed server. Without skip¬ 
ping a beat, the system continues to pro¬ 
cess transactions that don’t need access to 
the failed server. Some middleware prod¬ 
ucts can even route HIM Land other Web 

traffic to less-busy servers, thus making 
response times even shorter. 

The Field 
Middleware categories include, in addi¬ 
tion to TP monitors, DCF./RPC environ¬ 
ments, messaging, database-access tools, 
and object-oriented approaches. A TP 
monitor brackets developer-defined ap¬ 
plication operations (i.e., transactions) 
with implied BEGIN TRANSACTION and 

END TRANSACTION SQI statements. By 
using TP-monitor services, applications 
do not have to specifically provide for 
transaction integrity. Besides Microsoft’s 

Transaction Server,TP-monitor products 
include BEA's Tuxedo, IBM’s Transaction 
Server (formerly CICS for OS/2, CICS for 

NT, and CICS for AIX), Kiva’s Enterprise 
Server, and Visigenic’s Vi si Broker. 

BEA offers Java programmers transac- 

82 BYTE JUNE 1997 

You set up transactions with Transaction Server 

in the Transaction Server Explorer. 

Transaction Server works well with Microsoft's 

Active Server Page technology. 

tion services with its Jolt product, a col¬ 
lection of class libraries and functions 

that complement the Tuxedo middleware 
product. Jolt also replaces HTTP with 
its own Jolt Transaction Protocol, which 
gives Jolt-based Java programs extra ca¬ 
pabilities beyond the limited, document- 
presentation-oriented HTTP. Visigenic’s 
Visi Broker is a CORBA 2.0 object request 
broker (ORB). It uses the NOP protocol for 
interprocess communications between 

network nodes and supplies an IDL-to- 

Java code generator. Kiva’s product is spe¬ 
cially designed for the Web, while IBM’s 
middleware products connect more com¬ 
puters and applications in more diverse 
ways than any others on the market. 

Microsoft Transaction Server, like most 
other TP monitors, has a proprietary API. 
While other vendors plan to implement 
the new X/Open standard APIs in the fu¬ 
ture, Microsoft intends to stick with its 

ActiveX component model and simple 
calling conventions. Transaction Server 

k 
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Microsoft Transaction Server Explorer monitors ActiveX controls 

and provides useful statistics about the transaction load on them. 

adds just two new APIs, GetObjectCon - 
text() andSafeRef (). 

The Middle of the Road 
My hypothetical car-insurance-quoting 
application isaj++ ActiveX server com¬ 
ponent. It collects data from a prospec¬ 
tive customer through a series of Web 
pages, retrieves and updates a scries of 
database tables, and calculates the price 
of the car insurance. Note that the rates 
are not actual insurance rates, and, for 

the sake of simplicity, I didn’t code a func¬ 
tion to communicate automatically with 
individual states* motor-vehicle depart¬ 
ments to verify driving records. 

An Active Server Page VBScript entry 
in the HTML code of the data-entry Web 
page invokes the J + + program, which I 
defined as a “transaction” using the graph¬ 
ical Transaction Server Explorer. The 
three database tables I designed hold fic¬ 
tional insurance rates for each of the 50 
states, adjustment factors for the make 
and model of the car being insured, and 
driver (i.e., customer) information. I rep¬ 
licated the database tables across all the 
servers in one test. In another, I distrib¬ 
uted the tables unevenly among the serv¬ 
ers, forcing Transaction Server to decide 
which updates completed successfully and 
which did not as I altered the availability 
of database servers. 

In the lab, I set up a LAN consisting of 
25 desktop computers connected via 10- 
Mbps Ethernet. I used 15 Windows 95 
clients and 10 NT 4.0 servers to exercise 
Transaction Server. The servers acted as 

Web servers (using Internet Information 
Server [IIS] 3.0) and as database servers 
(using SQL Server 6.5). Not a stress test, 
this nonetheless gave me a good idea of 
what Transaction Server can do. 

How It Works 
The Transaction Server environment con¬ 
sists of base processes (client programs, 
such as the Netscape Navigator and Mi¬ 
crosoft Internet Explorer [MSIE] brows¬ 
ers); application components (implemen¬ 
tations of business logic, which have to 
be rendered as ActiveX components); 
the Transaction Server Executive (which 
manages transactions and provides ser¬ 
vices to application components); re¬ 
source dispensers (distributors and con¬ 
trollers of the shared resources, such as 
database connections); and a resource 
manager (the database manager itself). 
With its support for ODBC, Transaction 

Server should be able to work with any 
resource manager that offers ODBC con¬ 
nectivity, and Microsoft plans to add Ex¬ 

tended Architecture (XA) support in a fu¬ 
ture version of Transaction Server. It will 

provide this support in the form of an 
XA-to-ODBC mapping layer that exposes 
ODBC functions and procedures through 
the XA interface. 

Functionally, Transaction Server acts 
as a transaction clearinghouse on busy, 
complex networks. It manages low-level 
OS resources (e.g., processes and threads), 
thus allowing concurrently running cli¬ 
ents to access server applications. Trans¬ 
action Server synchronizes the access to 
multiple databases, lessening the effect 
of busy SQL message traffic as it routes 
transactions to applications servers and 
database servers. 

Transaction Server supports (and re¬ 
quires) ActiveX, has a simple program¬ 
ming interface for hooking into your 
application, and offers just-in-time instan¬ 
tiation of object components. Just-in-time 
instantiation refers to Transaction Serv¬ 
er’s delaying the removal of an object’s 
methods from memory for a short while, 

in case another subsequent transaction 
might happen to use that same object. 

Transaction Server manages a pool of 
ODBC connections that clients can draw 
from, and it can act as a repository for 
shared data variables that multiple, con¬ 

currently executing processes can access. 
This repository lets programs share glob¬ 
al variables among themselves as if they 

were a single process. The application 
components that Transaction Server man¬ 

ages are location-transparent, so they can 
reside virtually anywhere on a network; 
the application doesn’t have to keep track 
of which server, drive letter, or directory 
structure contains them. Transaction Serv¬ 
er hides these messy details from the busi¬ 
ness-logic programmer. 

Transaction Server Explorer, a man¬ 
agement tool with the look and feel of the 
file-and-folder-oriented Windows95 Ex¬ 
plorer, is the tool that programmers use 
for declaring packages, inserting com¬ 
ponents into each package, and giving the 
packages and components the appropri¬ 
ate attributes. Through the Transaction 
Server Explorer user interface, program¬ 
mers can easily monitor activity levels, 
manage transactions, configure transac¬ 
tion support, establish security, and cre¬ 
ate transaction packages. 

Transaction Server controls security at 
both the process level and the component 
level. By simply right-clicking on an ob¬ 
ject and then selecting Properties in the 
object’s pop-up menu, you can assign pro¬ 
cess-level security and enable interface- 
authorization checking (as you insert a 
component into a package) with Trans¬ 
action Server Explorer’s point-and-click 
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hierarchical interface. 
TP is only one part of the Transaction 

Server programming model. Packages 
whose objectives do not include TP can 
still take advantage of the package’s Dis¬ 
tributed Component Object Model 
(DCOM) and the process-level security 
system. In these situations, Transaction 
Server manages object instances and ob¬ 
ject lifetimes. 

How Did It Fare? 
In my tests, I found that Transaction Serv¬ 
er distributes application work loads (i.e., 
transactions) evenly across servers and re¬ 
acts appropriately to the sudden remov¬ 
al of servers. Incorporating Transaction 
Server into the J++ program was a sim¬ 
ple matter. 

Through the pool of threads it main¬ 
tains, Transaction Server handles the man¬ 
agement of processes and threads and iso¬ 
lates them from one another. In contrast 
to classic intra-application thread man¬ 
agement (in which a programmer hand- 
codes the creation, allocation, and termi¬ 
nation of threads). Transaction Server’s 

automatic thread pool keeps application 
components from having to be thread- 
aware, and programmers no longer have 
to program thread management into the 
business logic. 

But you cannot mix threading models 
in the same package: If one component in 
a package is single-threaded, they all must 
be single-threaded. Components with dif¬ 
ferent threading models cannot be part 
of the same transaction within a single ap- 
plications-server process. I discovered this 
restriction when I tried to mix Visual Ba¬ 
sic and Visual C++ components in the 
same package. I had to declare the Visual 

C++ components as single-threaded (or 
put them into a separate package, which 
is easy to do). 

One View 
Distributing transaction work load and 
ensuring transaction integrity are the two 
biggest problems applications designers 

face as they work to scale applications for 
high-volume use. Microsoft’s Transaction 
Server addresses precisely these problems, 

and it does so in an easy-to-configure, 
easy-to-manage, point-and-click manner. 

I had ambivalent feelings about Trans¬ 
action Server’s requirement that business 
logic be rendered as ActiveX components. 
On the one hand, Microsoft’s Transaction 
Server architecture and its OLE Automa¬ 

tion model go together naturally. On the 
other, the ActiveX requirement may mean 
slower adoption of Transaction Server as 
applications programmers wrestle legacy 
business logic into ActiveX form. 

Fortunately, ActiveX-language support 
from compiler vendors is, by the time this 
article sees print, either here now or on 

that uses Active Server Page technology 

as a “transaction” and have IIS automati¬ 
cally manage the resulting database ac¬ 
cesses in an atomic fashion. 

Especially with respect to object-ori¬ 
entation and components, Microsoft be¬ 
lieves it’s jumped in front of the TT-mon- 
itor marketplace with Transaction Server. 

You can also use Microsoft Transaction Server Explorer 

to easily determine a component's methods and properties. 

the near horizon. Microsoft’s own lan¬ 
guage products (C++, Visual Basic, and 
J++), of course, can be used to create Ac¬ 
tiveX components, and Microsoft even 
includes Wizards to help you get started. 
Other vendors—notably Borland (Del¬ 
phi, C++ Builder), Powersoft (Power¬ 
Builder, Optima++), and both Microfo¬ 
cus and Fujitsu (COBOL)—are currently 
working on similar Wizards and verifying 
that their compiler products work well 
with Transaction Server. 

The future of Transaction Server holds 
more in store than an XA interface for 
database access. Microsoft plans to embed 
Transaction Server into NT Server 5.0, and 
the company says it will rearchitect IIS to 
be transaction-oriented. For example, you 
will someday be able to mark a Web page 

WHERE TO FIND 

Microsoft Corp. 
Redmond, WA 
800-426-9400 
206-882-8080 
h 11 p ://ww w.microsof t.com 

BEA, IBM, Oracle, and other middleware 
vendors disagree with this assessment. For 
my part, I think Microsoft has taken a big 

step toward supporting enterprise-level, 
run-your-business-on-it vertical applica¬ 
tions, an arena in which Microsoft does 
not have much experience. 

As it gains experience with enterprise- 
level business automation, I expect Mi¬ 
crosoft will release other products it hopes 

that major companies will incorporate 
into their core data-processing efforts. 
However, I doubt Microsoft will see the 
benefit of producing a Transaction Serv¬ 
er product for non-NT platforms. □ 

Editor’s note: You can downhuui our sample 

program code from The BYTE site fhttp://www 

.byte.com,). 

Harry Nance is a MYTH consulting editor and 

the author of Introduction to Networking, 4th 

Edition (Quc, 1997), Using OS/2 Warp (Que, 

1994), and Client/Server IAN Programming 

(Que, 1994). You can reach him at barryn® 

bix.com. 
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Smarter Stuff 
Embedded processors are waking up, and they’re increasingly 

accessible and controllable Iry networks and the Internet. 

By Bob Margolin 

Shey’re everywhere! Embedded programmable mi¬ 
croprocessors are in consumer-electronics devices, 
kitchen appliances, automobiles, networking equip¬ 
ment, and industrial control systems in one form or 

another—from K-bit microcontrollers to 32-bit digital signal 
processors (DSPs) and 64-bit RISC chips. Though they’re most 

often associated with desktop computers, the most pervasive use 
of microprocessors today is 
by far in embedded systems. 

Early embedded systems 
operated in a stand-alone 
mode using an 8-hit micro¬ 
processor and a bare-bones, 
homegrown OS—a real-time 
OS (RTOS) or kernel. Embed¬ 
ded systems are increasingly 
based on networks of dis¬ 
tributed microprocessors that 
run many off-the-shelf OSes 
and communicate through 
wired and wireless buses, 
LANs, and WANs. They are 

remotely monitored, config¬ 
ured, and controlled using 
standard network manage¬ 
ment protocols. 

The proliferation of pro¬ 
gram mablc processors in 
embedded systems has hap¬ 

pened largely because of the 
availability of powerful, inex¬ 
pensive processors and high- 
density, low-cost memory. 
However, three factors are 
accelerating this trend and 
may transform the embed¬ 
ded industry altogether. First 

is the emergence of standard run-time platforms such as Win¬ 
dows CE and Java that simplify systems programming and fos¬ 
ter interoperability. Second is the emergence of integrated soft¬ 
ware development environments such as Green Hills Software’s 
Multi and Wind River Systems’ Tornado, which simplify appli¬ 
cations development. Third is the marriage of embedded sys¬ 
tems with the Internet, which will simplify the development, net¬ 

working, and management of distributed embedded systems. 

Under the Covers of an Embedded System 
The term embedded system is a nebulous one that encompasses 
just about everything except desktop PCs. An embedded system 

is one that is preprogrammed to perform a dedicated or narrow 
range of functions as part of a larger system, usually with mini¬ 
mal end-user or operator intervention. 

For example, a V34 modem typically uses two preprogrammed 
processors. One, an 8-bit microcontroller, implements the Hayes- 
AT command set and provides overall control for the modem. 
The other, a 16-hit fixed-point DSP, implements the core data- 

pump function. Similarly, an 
automobile might use a net¬ 
work of chips to handle such 
functions as active suspen¬ 
sion, ABS braking, and en¬ 
gine control. 

On a larger scale, a factory 
or power plant might use a 
network of VMEbus chassis 
to control manufacturing 

and such processes as heat¬ 
ing, ventilation, and air-con¬ 
ditioning. You can even con¬ 
sider a PC to be an embedded 
system—when it’s packaged 
in a rack-mount configura¬ 
tion or ruggedized format 
and used to perform a dedi¬ 
cated function (e.g., tele¬ 

phone switching or machine 
control). In all these appli¬ 

cations, embedded proces¬ 
sors implement the bulk of 
the functionality by execut¬ 
ing dedicated programs 
autonomously with minimal 

operator intervention. 

Software 
You write desktop applica¬ 

tions—and debug, compile, and execute them—natively on PCs. 
You also develop the software for embedded systems on PCs and 
workstations. However, you must then cross-compile that soft¬ 
ware for the target processor, download it to the target platform, 
and debug it remotely from the PC or workstation. 

Until a few years ago, the tools available for developing embed¬ 
ded software lagged far behind those available for producing native 
desktop PC applications. Native PC t<x>ls still hold an edge overall, 
but integrated embedded-software development environments 
have closed the gap considerably. 

Green Hills’ Windows NT-based Multi, for example, auto¬ 
mates all aspects of embedded-software development, including 
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HASP PROTECTS MORE. 
All over tin? world, more developed are choosing to protect their software against piracy. They it* 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. HASP supports the most advanced platforms, 

including Win NT, Win9S, Win32s, Win 3.x, OS/2, IX)S, Mac OS, 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. 

a A 
Hsf-Macl )S 

OS/2 

d A/ 

NSTL 

1-800-223-4277 
www.aks.com 

HASP Packs 
More Into Less. 
Based on a full-custom ASIC, 

HAST/nicks tlx> most advanced 

protection into the smallest bey in tlx* tivrld. 

ALADDIN 
The Professional's Choice 

North America 
Infl Otlice 
Germany 
UK 

France 

Aladdin Knowledge Systems Inc. Trl KUO 225-4277. 212 564 567*. Fax 212 561 5577. Kmail l»aM* *il«w» ala cum 
Aladdin Knowledge Systems Ltd. Id »972 5656-2222. Fa* *972 5 557-5796. Email 
FAST Sottwaro Security AG i. I . ... ,• •( .. l^#|6M ^j| 

Aladdin Knowledge Systems UK Ltd. Td »44 1755622 266. Fax *44 175 5 622 262. Flmail vainWaMnroat 
Aladdin Japan Co.. Ltd. Td ♦ «! 426 60 7191. Fax «KI 426 60 7194. FiiuiI talrxWalaldtno>|p 

Aladdin Software Security Benelux B.V. Td » tl 24 64K *444. Fax ♦ 51 24 645-IWI. Kmall aladdaiw-wldam^ al 
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Circle 139 on Inquiry Card (RESELLERS: 140). 

Smarter Stuff 

Programming DSPs 

Texas Instruments’ DSP/BIOS API, codeveloped with Speetron 

Microsystems, simplifies programming DSPs by real-time testing. 

editing, source-level debugging, program 
building, execution profiling, run-time 
error checking, and project/version con¬ 
trol. Moreover, tools such as Multi are 
available for most major embedded RISC 
and CISC CPUs and are compatible with 
major proprietary RTOSes, such as pSOS, 

VxWorks, Chorus, and Green Hills' own 
VelOSity and Integrity kernels. 

In the DSP world, software methodolo¬ 
gies still lag far behind. Assembly language 
coding is still common, and most design¬ 
ers opt for either a custom RTOS or no 
RTOS at all. An exception is Go DSP's Code 
Composer, which provides a window-ori¬ 
ented development environment for Texas 

Instruments’ DSPs. Working in conjunc¬ 
tion with Tfs XDS-510-compatible emu¬ 
lators and Speetron Microsystems’ Spox 
RTOS, Code Composer provides RTOS- 
aware source-level debugging, DSP proj¬ 
ect management, incremental compila¬ 
tion, and on-line help. 

Embedded OSes 
While Windows and Unix have estab¬ 
lished themselves as the dominant OSes 
on PCs and workstations, the embedded- 
systems market remains highly frag¬ 
mented. Despite numerous attempts (e.g., 
Posix) by hardware and RTOS suppliers, 
the embedded market has failed to estab¬ 
lish a standard run-time environment. 
DOS, real-time versions of Unix, and a 
handful of proprietary RTOSes own most 
of the off-the-shelf market. But more than 
two dozen smaller players have estab¬ 
lished a beachhead, with most designers 

still choosing to roll their own kernels. 

The DSP market is even more wide 
open. Fresh from their transition from 
assembly language to C, DSP developers 
are surprisingly still reluctant to absorb 

the overhead of even the most efficient 
RTOSes. Still, growing DSP application 
complexity and substantial gains in per¬ 
formance are beginning to put program¬ 
mer productivity on the radar screen. DSP 
designers are also beginning to warm to 

the idea of using RTOS services in their 
applications. Probably the best known off- 
the-shelf RTOS for DSPs is Spox. However, 
vendors of mainstream RTOSes, such as 
Green Hills, are also beginning to port 
their products to DSPs. A handful of small 

European vendors have also done so. 
These products have their origins in the 
transputer market. 

An encouraging development in the 
push to establish a standard DSP platform 
is TI’s recent decision to create a standard 
BIOS for its fixed-point DSPs. The new 
DSP/BIOS, codeveloped with Speetron, 
provides standard multitasking, I/O, and 

real-time data-capture services (see the fig¬ 
ure ‘’Programming DSPs” above). These 
not only simplify DSP programming, they 
also lay the groundwork for more ad¬ 
vanced debugging, manufacturing test, and 
field diagnostics tools. The hope is that the 
industry will adopt this BIOS as a standard 
platform for DSPs from all vendors. 

Proprietary RTOS vendors have been 
struggling for more than a decade to carve 
a niche in the embedded market. During 
that time, Microsoft has essentially sat on 
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Ruff, woof, woof, errrrrrr, woof... 

Ruff, woof, errrr, woof, woof... 
ArtMedia’s 1 7” Monitor. Voted Best 1 7” Monitor. 

The editors at BYTE Magazine have 

SOMETHING TO BARK ABOUT. BYTE JUST 

VOTED ARTMEDIA'S 1 7” MONITOR THE 

BEST 1 7” MONITOR. MAYBE IT WAS OUR 

ADVANCED TRINITRON* TECHNOLOGY, 

THE FLATTER SCREEN OR THE SUPER¬ 

FINE pitch. Our monitors offer 

SHARPER RESOLUTION, BETTER FOCUS, 

LESS DISTORTION AND HIGHER 

BRIGHTNESS-BASICALLY, JUST A 

BETTER PICTURE! AND A SOUND 

INVESTMENT. SO IF YOU WANT THE 

BEST PROFESSIONAL MONITORS 

ON THE MARKET, LISTEN TO THE 

experts. They know what they 

ARE BARKING ABOUT. 

Circle 1 74 on Inquiry Card (RESELLERS: 1 75). 
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Circle 141 on Inquiry Card (RESELLERS: 142). 

Smarter Stuff 

the sidelines. Even so, DOS and Windows 
have always had a strong following in the 
embedded market. 

However, the nonexistence of a small- 
footprint DOS or Windows has limited 
their use in deeply embedded systems. At 

the same time, the lack of deterministic, 
preemptive multitasking has limited their 
use in mission-critical applications with 
hard real-time requirements. 

The availability of Windows CE may 
well shift the balance of power in the 
embedded-RTOS market. Fully ROMable, 
Windows CE features preemptive multi¬ 
tasking and a Windows-like GUI. Win¬ 
dows CE also contains a standard com¬ 
munications protocol that facilitates 

Internet access and information sharing 
with other Windows-based applications. 

Windows CE’s modular implementation 
makes it scalable, thereby enabling its 
use in a broad range of resource-con¬ 
strained embedded environments. 

Soon, Microsoft will upgrade Wind* >ws 

CE with a deterministic scheduler that 
makes it better suited for real-time appli 
cations. Even with these improvements, 

Windows CE won’t be able to match the 
miniature footprint, nimble context 
switching, and high-speed interrupt 
response of such RTOSes as Vx Works and 

pSOS. But for embedded systems that can 
tolerate 10-millisecond context switching 
and spare 256 KB of RAM and 512 KB of 
flash memory, the standard development 
and operating environment offered by 
Windows CE (not to mention third-party 
hardware and software support) may make 
Windows CE a serious contender. 

So far, Microsoft is primarily target¬ 
ing the high-volume hand-held PC mar¬ 
ket with Windows CE. However, the com¬ 
pany is also making Windows CE available 

to the embedded community at large 
through distributors and systems inte¬ 
grators such as Annasoft Systems. 

Another embedded platform that is 
gaining momentum in the embedded mar¬ 
ket is Java, an OS-independent platform 
originally developed for set-top boxes. The 
Java platform has two main components. 

One, the Java API, provides basic language, 
utility, I/O network, GUI, and applet ser¬ 
vices. The other, the Java virtual machine. 

Fun with Internet Appliances 
I ntemet appliances come in two flavors. The 

I first is dumb appliances such as Web TV, 

which provide Internet access but with little 

or no processing capability. The second fh 

vor is smart appliances that use embodded 

processors to perform some function in 

response to directives from a remote con 

troller or management station. A smart lawn 

care appliance, for example, might use sen 

sors to collect soil-moisture reading and a 

camera to record grass size and color. You 

could relay this information to a remote-con¬ 

trol station over the Internet, which would 

decide whether to turn the sprinklers on or off. 

You could also use a smart Internet appli¬ 

ance to provide remote control over a home- 

security system. For example, you could pro¬ 

gram the system to beep you via e-mail in 

response to a visitor knocking on your door 

or ringing the doorbell. It could then prompt 

you to activate a discretely mounted cam¬ 

era, which uses the Internet to transmit video 

to your PC. ff the visitor is out of view, embed¬ 

ded controllers inside the camera could be 

directed via the Internet to swivel down and 

zoom in to give you a look at the visitor. You 

could then use the Internet to speak with the 
individual. 

Home heating, ventilation, air-condition¬ 

ing, and appliances are also tailor-made for 

remote control over the Internet. Most of the 

hardware and technology needed to re¬ 

motely control these devices are built in. 

Lucent Technologies, for example, offers a 

control system known as Homestar Wiring. 

It uses Category 5 twisted-pair wiring to 

electronically link and control a diverse net¬ 

work of smart appliances, security systems, 

entertainment devices, and telephone sys¬ 

tems for one computerized location. Making 

the devices and the central controller Inter¬ 

net-ready is an incremental step forward. 

Many experimental Web sites let users 

control remote devices over the Internet from 

their browser. Most are trivial, including a 

romarkable number of Internet-linked Coke 

machines, weather sensors, and hundreds 

of telescopes and video cameras. One of the 

best is a pair of smart video cameras located 

at Rockefeller Center. Using your browser, 

you can select a camera, move it sideways 
or up and down, and even zoom in. 

Another interesting Web site lets you 

operate a model train and guide it around the 

track. At the USC robotic telegarden, you 

can use your browser to water a petunia. To 

have even more fun on the Internet, go to the 

Yahoo search area and look in “computers 

and Internet /entertainment /internet devices 
connected to the net." 
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CSS 100% Fault Tolerant 
Rackmount Servers Keep Your 

Industry Up And Running. 

Quite simply, every industry that uses CSS ProRACK'” servers can be up 

and running all the time — whether its industrial control, communications, 

aerospace and defense, or a host of others. Because in addition to offering 

100% fault tolerant, rugged, modular servers, our motherboard and passive 

backplane configuration options let you select a custom design that exactly 

meets your needs. 

CSS ProRACK servers feature: 
• Quid Hus segmented passive backplanes 

• 100% fault tolerance, due to dual redundant, hot swappable power supplies 
• Ruggedi/ed chassis design 

• RAID and hot swappable disk drives 

• Front-loading chassis for easy repair and maintenance access 

Our service and support are just as impressive. 

For technical assistance, you can rely on our highly 

qualified engineering and network professionals. Our 

two-call problem escalation policy ensures that your 

technical problems will be resolved. And worldwide 

24-hour assistance is available via our e-mail address or web site. 

For OEM support, including specific integration needs, we're committed 

to supporting manufacturers and integrators looking for complete, solution- 

based systems. 

To get more information, call CSS Labs at 800-852-2680. Its one sure 

way to get your industry up and running. 

PENTIUIUUPRO 

See us at COMDEX/Spring, Atlanta, Booth #N1854, June 2-5 

Where technology is ahead of its time. 

LABORATORIES, INC. 800-852-2680 
TM 

1641 McGaw Ave. • Irvine, CA 92614 • Phone (714) 852-8161 
Fax (714) 852 0410 • Canada: (905) 882-0260 
Federal Sales,Virginia: (703) 242-9710 • Internet: httpy/Vvww.csslabs.com 

ProRACK is n trademark ot CSS Laboratories, Inc. Intol Insido and Pontium Pro aro Iradomarks ol Intel Corp 
All olhor manufacturer, brand or product names are trademarks ol thoir rospoctivo owners 0199/ CSS Laboratories. Inc All 
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Smarter Stuff 

Embedded on the Web 

O Network manager 
wants to check 
information on the 
microprocessor. 

\/~ 

http server 

Web-based 
task 

O The chip-based Web page returns 
the information to the network manager. 

Network manager’s 
Web browser 

\,ttp://ip/cgi binAask 

Internet 

html page 

0 Request goes 
to the target 
embedded system 
via the Web. 

0 The http server 
within the chip handles 
the Web transaction. 

Embedded system 

Web-page-on-a-chip lets network managers use a standard Web 

browser to perform diagnostics on the embedded systems. 

separates Java applications from the details 
of the underlying browser, OS, or proces¬ 

sor. You can compile Java applications 
directly for native execution on a particu¬ 
lar processor. You can also compile them 
to produce an intermediate processor- 
independent byte code. You then convert 
this to processor-specific code by a Java 
interpreter and Java-compatible OS that 
reside on the target hardware. 

Networking 
Embedded Systems 
The processors in an embedded system can 
be connected via any number of propri¬ 

etary or standard buses, LANs, and WANs. 
When the form factor is small, the proces¬ 
sors are typically hard-wired together via 
a shared memory bus or other I/O port. 
Within a particular chassis, such as a hub, 
multiple processing boards might also be 
linked via a custom backplane or standard 
system bus such as VMEbus. Under the 

hood of an automobile, multiple proces¬ 
sors may be linked via a custom bus built 
into the wiring harness or a separate high¬ 
speed serial bus such as the Controller 
Area Network (CAN) bus that supports 
data rates of up to 1 Mbps. 

A myriad of wired and wireless standard 
network solutions exist to link multiple 
embedded systems that are dispersed 
throughout an office, home, or factory. 
These include low-cost consumer net¬ 
works such as Consumer Electronics Bus 
(CEBus) and Lon Works, which use exist¬ 
ing telephone and power wiring; mid¬ 
range LANs such as Ethernet and token 

ring, which use twisted-pair wiring, coax¬ 

ial cable, and wireless media; high-end 
LANs such as Fiber Distributed Data Inter¬ 
face (FDDI) and Hiper Channel that use 
fiber optics; and market-specific LANs 

such as Mil-Std-1553, which are used in 
military applications. 

While physical Ij\N-connection alter¬ 
natives abound, the network protocol 
used most often in embedded systems 
for LAN communications is TCP/IP. In 
fact, most RTOSesare available with built- 
in TCP/IP support. 

During the software-development 
phase, you use TCP/IP to support program 

downloading and remote debugging. 
After you deploy the system in the field, 
you use TCP/IP to support communica¬ 
tions with other embedded systems, su¬ 
pervisory computers, and management 
stations on the network. 

The principal network management 
protocol used for remote monitoring, con¬ 
figuration, diagnostics, and management 
of embedded systems is SNMP, which runs 
on top of TCP/IP. Individual embedded 
systems incorporate SNMP agents, whose 
Management Information Bases (MIBs) 
store data, such as network statistics and 
configuration information. This data is 
accessed by remote SNMP stations such 
as Hewlett-Packard’s Open View and Sun’s 
SunNet over the network. RMON, a MIB 
extension to SNMP, enhances remote man¬ 
agement capabilities by enabling the SNMP 
agent to store more comprehensive infor¬ 
mation (e.g., statistics, history, alarms, 
events, and filtered packets). 
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Embedded on the Internet 

Smarter Stuff 

Green Hills'VelOSity 

User processors 

User interrupt routines 

Embedded system 

Kernel 
Scheduler 

RTMON 

System processors 

System interrupt routines 

Critical 
interrupt 
routines 

Board support package 

Chip 
support 
package 

Chip 
support 
package 

Critical 
interrupt 
routines 

Peripheral chip Peripheral chip Peripheral chip 

Target board 

CPU 

The core of VelOSity is a small, fast multitasking kernel. It 

handles user processes and system interrupt routines. 

High-level protocols such as TCP/IP and 
SNMP that span multiple physical networks 
are important because they help lay the 
groundwork for industrywide connectiv¬ 

ity. The ideal scenario, of course, would be 
a single worldwide network encompassing 
all LAN and WAN communications for fac¬ 
tories, offices, military installations, and 
consumer-electronics devices. 

Given the massive installed base of pro¬ 
prietary and standard LANs, and the 
breadth of specialized communications 
requirements associated with each appli¬ 
cation area, such a network is not likely 
anytime soon. However, the Internet is 
emerging as the glue for such a network. 
Independent of the underlying physical 
network, we can use the Internet for LAN 
and WAN communications. The Internet 
can accommodate voice, video, and data 

traffic, and is already in widespread use. 
Currently, desktop computer users 

employ the Internet primarily to send 
e-mail, transfer data files, and access infor¬ 
mation repositories. However, you can also 

use the Internet to network embedded sys¬ 
tems and even individual processors in an 
embedded system. 

From a practical standpoint, the Internet 
currently lacks the performance required to 
support real-time communications between 
embedded systems. Even in an intranet en¬ 

vironment that circumvents Internet bot¬ 
tlenecks, IP lacks the capability needed to 
allocate dedicated bandwidth, which is 
essential for real-time communications. 

Even so, the Internet and intranets are 
still ideal for performing such functions as 

remote configuration, diagnostics, and 
management that do not require real-time 
response. Improvements in the Internet's 
infrastructure, such its the deployment of 
high-performance asynchronous transfer 
mode (A I M) networks that can allocate 
dedicated bandwidth, will greatly extend 
the scope of the Internet in embedded-sys¬ 
tems applications. 

A number of companies are beginning 

to exploit the Internet to simplify remote 
management. Network hardware manu¬ 
facturers such as Cisco Systems, I IP, and 

Tivoli Systems, for example, are adding 
HT ML interfaces to their hubs, routers, 
and switches that simplify the use of SNMP. 
The HTML interface makes the device's 
MIB look like a Web page (see the figure 
“Embedded on the Web" on page 91), 
enabling it to be remotely queried, con¬ 

figured, and managed via standard Web 
browsers such as Microsoft Internet 
Explorer and Netscape Navigator, either 
via the Internet or the corporate intranet. 
RTOS vendors are taking a similar ap¬ 
proach, adding browsers and IITML inter¬ 
faces that enable embedded systems based 
on their RTOSes to manage or be managed 
by other Internet-ready systems. 

Java in Embedded Systems 
As interest in creating Internet-accessible 
embedded systems increases, developers 
of embedded-systems software will grav¬ 
itate toward development tools that sim¬ 

plify the creation of Internet-enabled 
applications. The Java language is tailor- 
made for developing such applications. 
The reason is that you can compile Java 
applications to a processor-independent 
format that can be downloaded over the 
network to any processor running the Java 
virtual machine and a Java interpreter. 

Interpreted Java code is much slower 
than compiled C. However, this approach 
greatly enhances embedded systems' flex¬ 
ibility by enabling the system to be repro¬ 
grammed to perform new functions on the 
fly. The ability to download programs over 
the network is also ideal for resource-con¬ 
strained embedded systems such as set-top 
boxes that don't have sufficient nonvolatile 

memory to store programs locally. 
Many are predicting that Java will dis¬ 

place C and C+ + as the language of choice 
for embedded-systems programming. 
Certainly, Java's processor independence 

will make it attractive for Web-based 
applications that require programs to be 
downloaded over the Internet. On the 
other hand, the overhead associated with 
interpreting downloaded Java programs 

on the fly makes it unattractive for appli¬ 
cations in which programs are stored and 

executed locally on a particular processor. 
As with C, you can also compile Java 

programs in advance to run native on a 
given processor. However, you then lose 
portability, and Java must compete with 
Con the merits of the language itself. Java 
may also have some advantages in this 
regard, but probably not enough to over¬ 
come the tremendous installed base and 
momentum enjoyed by C. 

With embedded systems gaining net¬ 
work, Web, and Java capabilities, they are 
getting smarter, more communicative, 
and more controllable. This can only 
result in more of them, in more applica¬ 
tions, doing more clever chores. □ 

Bob Margolin writes on a variety of technical 

issues in Wheatland, Wyoming. You can reach 

him at margolin@wyoming.com. 
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Multicast to the Masses 
The IP Multicast standard is ready, but the infrastructure isn't. Yet. 

By Mike Hurwicz Eob Ordemann, senior principal scientist at Boeing, 
lived through the classic IS nightmare. Boeing need¬ 
ed to upgrade the software on its engineers' work¬ 
stations. So, on a Saturday morning, the IS depart¬ 

ment fired up its software distribution system and began the 
download of the 20-MB upgrade. On Tuesday, it finished. 
Oops. Hundreds of engineers got a two-day furlough. The IS 
department got in trouble. 

The problem was: The 
server that held the upgrade 
was establishing many one- 
to-one connections with the 

workstations. There just was 
not enough bandwidth on 
the network to handle so 
many connections at once, so 
downloading ground to a 

halt. IP Multicast could have 
avoided this problem. In¬ 
stead of doing it one-to-one, 
the server could have estab¬ 
lished a one-to-many rela¬ 
tionship—a multicast—using 

the bandwidth much more 
efficiently. 

IP Multicast is an Internet 
Engineering Task Force (IETF) 

recommended standard, RFC 
1112, that defines extensions 
to the Internet Protocol. The 
extensions are designed to 

keep corporate and public IP 
networks from drowning in 

traffic generated by certain 
types of applications. Specif¬ 
ically, IP Multicast works its 

magic where there are multi¬ 
ple receivers for a single trans¬ 

mission. For these kinds of network traffic, in a best-case scenario, 
IP Multicast reduces the network load in proportion to the num¬ 
ber of receivers. Ifthereare 10 receivers all receiving the same trans¬ 
mission, instead of each one having its own data stream, you could 
get as little as one-tenth the traffic. 

But organizations have some good excuses for not getting 
around to IP Multicast. For one thing, IP itself has only recently 
gained popularity in commercial environments. In addition, IP 
Multicast has faced a daunting array of obstacles, from lack of 
applications to insufficient support in routers and other network 

equipment. These problems continue to hold back deployment. 

That may change. The IP Multicast Initiative (IPMI) aims to 
ensure that the technology will firm up during 1997, preparing 

the way for a surge of deployment in 1998. Never heard of IPMI? 
Well, you've heard of some of its members: AT&T, Bay Networks, 
BBN Planet, Boeing, Cisco Systems, Hewlett-Packard, IBM, Intel, 
Lawrence Berkeley Laboratories, MCI, Microsoft, NASA, Net¬ 
scape, Sun, and 3Com. Even with such heavy backers, IP Multi¬ 

cast deployment won't enter 
all at once. It will come first 

on corporate intranets. 
Widespread deployment on 
the Internet will take longer. 

A Happy Medium 
There are three basic ways for 

a sender to transmit identi¬ 
cal data to multiple receivers: 

broadcast, multiple unicast, 
and multicast. 

A broadcast is a single data 
stream intended for every sta¬ 
tion on the network. In for¬ 
warding broadcasts, routers 

(and switches) have no way to 
intelligently determine, on a 
case-by-case basis, whether 
any stations on a particular 
network actually need or 
want the data. Routers are 

usually configured to just pass 
or block broadcasts on any 

particular route. Routers are 
often set up to block broad¬ 
cast traffic because of the 
potential for “broadcast 
storms,” in which packets are 
broadcast and rebroadcast, 
severely degrading network 

performance. When they are blocked by all routers, broadcasts 
are limited to one I.AN segment. 

To get past routers and yet avoid flooding innocent bystanders 
(networks where there are no stations that need the data), the 
sender can transmit multiple unicasts. Flach unicast is directed 
at a particular end station; the data is not forwarded to networks 
where there are no recipients. However, generating a separate, 
identical data stream for each receiver is inefficient. It gobbles 
up network bandwidth, particularly with data-in tensive appli¬ 
cations. In addition, it's a lot of work for the sender, requiring 
extra processing power and memory. continued 
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Three Routes to Mass Distribution 

c™d dar 

Client 2 CNent 2 Client 2 Client 2 Client 2 Client 2 Client 2 Client 2 Client 2 

Pro: No transmission of data on networks where there 

are no receivers. 

Core Network is loaded with multiple streams of the 

same information. 

Pro: Transmits only one data stream, even if there are 

multiple receivers. 

Con: Transmits a traffic stream on every network, 

regardless of whether there are any receivers on it 

★ Only receivers with a star want to receive the data stream. 

Pros: No transmission of data on networks where there 

are no receivers: transmits only one data stream, even 

if there are multiple receivers. 

Cons: Must be enabled and configured on each router; 

some routers don't support it 

Multicast offers a happy medium. A 

multicast is a single data stream that is 
intended only for stations that have joined 
the appropriate “multicast group.” Oth¬ 
er stations filter out multicast packets at 
the hardware level (e.g., Ethernet or 
Token King). The sender has to generate 
only a single data stream. Unlike a broad¬ 
cast, however, a multicast-enabled router 
will forward a multicast to a particular 
network only if there are multicast re¬ 
ceivers on that network. When the last sta¬ 
tion on a network segment leaves a mul¬ 
ticast group, the router “prunes” the 
multicast data stream associated with that 
group by ceasing to forward that stream 

to that segment. Thus networks with no 
receivers are spared the burden of carry¬ 
ing the multicast traffic. Pruning also 
makes “storms” much less likely. Multi¬ 
casting offers the best of both worlds: effi¬ 
ciency for members of the multicast 
group, peace and quiet for nonmembers. 

Using It Today 
Pioneering development on IP Multicast, 
which was introduced in 1989, was done 
on the MBONE (multicast backbone). The 
MBONK, created in 1992 to multicast 
audio and video from IETF meetings, pro¬ 
vides multicast service over the Internet. 

Other early adopters included satel¬ 

lite networks, where return on invest¬ 
ment is particularly high. That’s because 
all satellite traffic is inherently multicast 
in nature, bandwidth is limited (often 
to 256 Kbps per satellite), and the num¬ 
ber of receivers is large. In addition, satel¬ 

lite networks usually have no routers but 
act as one large bridged network. (Most 
of the problems in implementing IP Mul¬ 

ticast relate to routers in one way or 
another.) 

As an example of what can be accom¬ 
plished using satellites and IP Multicast, 
Toys R Us has reduced from more than 6 

hours to less than 4 minutes the time it 
takes to send software updates to 865 

stores nationwide. Toys R Us uses Star- 
Burst Multicast, file transfer software 
from IPMI member StarBurst Communi¬ 
cations, over a VSAT satellite network 
from Hughes Network Systems. 

Intel currently has about 6000 employ¬ 
ees who can watch and listen to company 
presentations using Intel's Proshare Pre¬ 
senter, IP Multicast-enabled video-distrib¬ 
ution software. Intel is also using its IP Mul¬ 
ticast network to test bandwidth 

reservation capabilities based on the 
Resource Reservation Protocol (RSVP). 
Intel has done some trials with Cisco, MCI, 
and a few customers, testing IP Multicast 
and RSVP. Intel licenses RSVP to develop¬ 

ers for use in both multicast and unicast 
environments. 

By the third quarter of this year, 8900 
General Motors auto dealerships will be 

receiving software upgrades and data 
from GM headquarters in Detroit, over 

the Hughes Network Systems satellite net¬ 
work, using StarBurst Multicast. Multi¬ 
casting reduces the time required for up¬ 
dates from 5 hours to about 20 minutes. 

Multiproblems 
Despite these examples, IP Multicast tech¬ 
nology overall has made little headway on 

corporate networks. Interlocking obsta¬ 
cles stand in its way. 

Although popular LAN topologies and 
nearly all current TCP/IP stacks, as well as 
router and switch products, support IP 
Multicast, their support may be mini¬ 
mal or not well tested in a variety of envi¬ 
ronments. As an example of minimal 
support, John Meylor, a network engi¬ 
neer for the NASA Research and Educa¬ 
tion network, notes that NASA’s DEC 
GigaSwitches actually broadcast multi¬ 
cast traffic. Broadcasting is better than 
dropping the multicast traffic, but it 
would be better still if the switches intel¬ 
ligently multicasted it. That many IP Mul¬ 
ticast implementations are not thor¬ 
oughly tested results from the fact that 
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most organizations have not enabled 
multicast capabilities in their networks. 
And some have not even upgraded to 
recent releases that support multicasting. 

Users* lack of interest stems largely from 
the lack of killer applications that require 
multicasting. Applications must he modi¬ 
fied to interface with the multicast capa¬ 
bilities of TCP/IP stacks, which in turn join 

and leave multicast groups by using the 
Internet Group Management Protocol 
(IGMP). Developers, however, haven’t 
been eager to create such applications, 
knowing that most users* routers and 

switches aren’t configured to support mul¬ 
ticasting. In addition, the majority of IP 
applications, including individual Web, e- 
mail, and file access, derive no benefit from 
multicasting since they are inherently sin- 

gle-point-to-single-point applications. 
IP Multicast has also been at odds with 

firewall strategies. The conflict stems 
from IP Multicast’s use of the connec¬ 
tionless User Datagram Protocol (UDP). 
Connectionless protocols provide only 
best-effort delivery. They do not use ac¬ 
knowledgments (acks), negative acknow¬ 
ledgments (nacks), or retransmission to 
achieve reliable delivery. IP Multicast 
requires a connectionless protocol in 
order to avoid “ack implosion,” in which 

the sender is overwhelmed by acks from 

multiple receivers. Unfortunately, the 
most popular type of firewall, the appli¬ 
cation gateway, cannot secure connec¬ 
tionless protocols. 

It is possible to configure an application 
gateway firewall with a “generic service 
pass” that locks open certain pons for all 

packets. Unfortunately, that also opens a 
huge security hole. Even though it may be 
possible to limit exposure by performing 
further checks on the UDP packets t hat are 
passed, most organizations have chosen 
simply to block UDP entirely. 

Unreliable delivery also means that a 
reliable protocol has to be layered on top 
of IP Multicast in order to accommodate 
applications such as financial transactions 
or file transfers, where any loss of data is 

unacceptable. Even for applications like 
video and audio multicasting, where some 
loss is acceptable, it might become more 

worthwhile to safeguard the quality of the 
data stream as the number of stations 
receiving it increases. Unfortunately, reli¬ 
able IP Multicast protocols and products 
that implement them have been slow in 
coming. Other protocols that could help 

insure the quality of IP Multicast data 

streams, such as RSVP, are also in their 

infancy. Given the need to reconfigure, 
replace, or upgrade routers and applica¬ 
tions, to stay within firewalls, and to 

address reliability and bandwidth issues, 
most network managers have found it eas¬ 
ier to curtail deployment of applications 
such as voice and video over IP rather than 
try to implement IP Multicast. 

The major technical hurdle for Inter¬ 
net service providers (ISPs) has been the 
lack of a protocol for interdomain multi¬ 
cast routing (IDMR). Protocol-Indepen¬ 
dent Multicast (PIM), Multicast Open 

Shortest Path First (MOSPF), and Distance 
Vector Multicast Routing Protocol (l)VM- 
RP), the multicast routing protocols in 
common use, are not designed for multi¬ 
ple autonomous systems that do not nec- 
essarily want to share all their routing 
information. All three protocols lack con¬ 
trols to limit route propagation based on 
policy considerations, such as definitions 
of autonomous systems. Instead, both 
protocols send all routing information 
to all known routers. 

The Border Gateway Protocol (BCiP) 
provides interdomain routing capabilities 
for IP. There is no equivalent of BGP for 
IP Multicast. Lack of an IDMR protocol 

limits the scalability of IP Multicast and, 
along with limited bandwidth, is a major 

reason why the MBONE has only about 

30,000 users. Growth is severely limited 
if all routers have to contain all routing 
information for the whole network. “It’s 
a flat routing topology,” says NASA engi¬ 

neer John Meylor. “The only way to scale 
is with a hierarchical routing topology.” 

DVMRP, the protocol currently used on 
the MBONE, can also be tricky to config¬ 
ure. DVMRP maintains its own routing 
tables, separate from the unicast routing 
tables, which is why the MBONE is de¬ 

scribed as an overlay to the IP network. 
With the overlay architecture, there can 
be discrepancies between DVMRP routing 

tables and unicast routing tables, with the 
result that multicast traffic does not fol¬ 
low the routes that the organization 
prefers for connecting to particular net¬ 
work locations. 

PIM solves the routing discrepancy 
problem by using the unicast routing 
tables for multicasting. But, of course, it 
has its drawbacks. In particular, if there 
are specific routes that multicast traffic 
should or must take, it can be difficult to 
ensure that it will continue to take those 
routes as the unicast routing topology 

adjusts automatically to equipment or link 
failures. In today’s networks, where 
only some of the routers are likely to be 
multicast-enabled, there usually are spe¬ 
cific routes that multicast must take. 

NASA addressed this problem partly by 

When many clients subscribe to multicast traffic, a densc-modc 

multicast routing protocol such as DVMRP works best. 
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Traffic Buster 2: PIM-SM* 
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OThe source initially contacts 

receivers through a “rendezvous 

point” multicast router. The path 

from the source to the rendezvous 

point is shown in red. 
Rendezvous router 

0 Receivers initially 

contact the source 

through the rendezvous 

point (shown in green). 

Receiver 
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PIM-SM: Protocol Independent 

Multicast-Sparse Mode Router 2 

0 H there is a lot of traffic from a particular source to 

a particular receiver, the receiver may opt to receive 

traffic from that source by the shortest route (shown 

in purple), pruning the rendezvous point. 

Router 3 

When most clients won’t be subscribing to a multicast (e.g., 

the Internet), sparse-mode routing such as PIM-SM works best. 

moving the responsibility for the multi- 
i .ist netwe>rk tc > the same groups that were 
managing the unicast network, Meylor 
explains. That shift made it much easier 
to insure that the unicast and multicast 
routing tables are congruent. 

NASA also uses PIM in the Cisco-based 
portions of its network. The hardware 
usually has a decisive influence on the 
choice of multicast routing protocol, says 
Meylor. Cisco has focused on PIM, for 
instance, while Proteon is more oriented 
toward MOSPF. NASA tends to use the 
protocol that works best on the particu¬ 
lar type of router. 

Big ISPs and very large organizations 
also need to know how routers will react 
to steady, high volumes of multicast traf¬ 
fic. Unfortunately, little testing has been 

done in this area. There are some indica¬ 
tions that routers may need hardware or 
software enhancements in order to he able 

to handle continuous high volumes of 
multicast traffic at backbone speeds, such 
as the OC-3 (155 Mbits per second) on 

MCfs backbone. That is a major reason 
that MCI is supporting only multicast tun¬ 
neling, not native multicast, on its pro¬ 
duction network today. 

“We’re not comfortable with the level 
of maturity of IP Multicast code in Cisco 
routers,” says Rob Hagens, MCfs direc¬ 
tor of Internet engineering. “We don’t 
want to take any chances with running 

into multicast problems that could affect 
nonmulticast traffic.” 

On the MBONE, some Cisco routers 
managed by NASA have had performance 
problems when traffic has been very 
heavy, Meylor says. “The router code may 
he fine,” surmises Meylor, “but the input 
buffer may he full. With streaming mul¬ 
ticast, you may he more likely to get head- 
of-line blocking on switches and routers. 

It may be that the interface cards or 
switching mechanisms were not designed 
for that kind of traffic.” 

Another question of special interest to 
large users and ISPs is whether to use the 
multicasting native to asynchronous 
transfer mode (ATM) or IP Multicast over 
ATM. The former requires a gateway 
between the two multicast technologies. 
The latter introduces added overhead, 
although that may be minimized with 
technologies such as Ipsilon Network’s IP 
switching or Cisco’s tag switching. The 
jury is still out as to which approach is best, 
according to Meylor, who currently leans 
toward IP over AT M. 

ISPs have also had business reasons for 
being ambivalent, at best, toward multi¬ 
cast capabilities: Multicasting tends to 
reduce traffic. Although many Internet 
connections are priced at a nominally flat 
rate, ISPs may have graduated services, 

which in effect allow them to charge more 
when there is more traffic. Thus less traf¬ 
fic could turn out to mean less income. 
Theoretically, ISPs could charge more 
for multicast connections. However, most 
are not set up with the traffic monitoring 
and accounting mechanisms to do that 
today. In addition, once in the ISP’s net¬ 
work, multicast traffic can “explode” as 
it is routed to multiple receivers. ISPs 
currently have no way to track or bill for 
such explosions and might therefore tend 
to grossly undercharge for multicast 
traffic. 

For customers who demanded multi¬ 
cast capabilities, some ISPs have imple¬ 
mented multicast tunneling. Tunneling 
is relatively quick and easy to implement 
and may be the best solution when both 
the number of customers using IP Multi¬ 
cast and the quantities of multicast traf¬ 
fic are limited. However, there are two 
major disadvantages to tunneling. First, it 
involves setting up and managing separate 
multicast servers or gateways. Native mul¬ 
ticast, in contrast, is implemented and man¬ 
aged on routers, along with native IP. Thus 
all the work that vendors and organizations 

have put into streamlining and automating 
router management has to be either dupli¬ 
cated or, more likely, sacrificed for multi¬ 
cast traffic. Second, tunneling inserts the 
encapsulation process into the transmis¬ 
sion chain, slowing things down and intro¬ 
ducing scaling problems. 

We’re Working on It 
Vendors are working on some of these 
problems now. For instance, IP Multicast 
support in routers and other equipment 

is being widely tested this year. MCI has 
RSVP and native IP Multicast running in 
the lab and hopes to have native IP Mul¬ 
ticast deployed throughout its network 

by the end of the year. That schedule 
may be reasonable, according to NASA’s 
Meylor, given that major router vendors 
have been working on multicast capabil¬ 
ities since at least late 1996. For the most 
part, he adds, IP Multicast is running fine 
on NASA’s Cisco-based router network. 

At least two companies are pushing reli¬ 
able protocols for IP Multicast. StarBurst 
Multicast is based on the company’s Mul¬ 
ticast File Transfer Protocol (MFTP). As 
the name implies, the protcxol is designed 
strictly for file transfer as opposed to real¬ 
time applications like videoconferencing. 
StarBurst Multicast is being used to dis¬ 
tribute software, to transfer business-crit¬ 
ical information such as inventory, parts, 
pricing, and account information, and to 
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prevent degradation in multimedia files. 
In contrast, the Reliable Multicast 

Transport Protocol (RMTP) used by 
Lucent Technologies in its e-cast product 
can handle file transfer, real-time appli¬ 
cations, and near-real-time applications. 
Whereas StarBurst Multicast involves 
one sender and multiple receivers, 
Lucent’s e-cast is based on a single sender, 
an optional hierarchy of “designated 
receivers,” and multiple ordinary re¬ 
ceivers. The ordinary receivers are divid¬ 
ed into domains, with receivers in each 
domain sending status packets (which 
combine the functions of acks and nacks) 
to the designated receiver in that domain. 
The designated receiver also performs 

retransmissions where necessary. Since 
the sender receives status packets only 

from the first tier of designated receivers, 
there is no ack implosion. If a designat¬ 
ed receiver fails, receivers in that domain 

use the designated receiver one step clos¬ 
er to the sender in the hierarchy. RMTP 
is currently being used in the AT&T net¬ 
work, transferring billing records from 
toll switches. 

Both StarBurst and Lucent are likely 

WHERE TO F 1 N D 

Intel Lucent 
Santa Clara. CA Technologies 
408-765-8080 Basking Ridge. NJ 
http://www.intd.com 908-953-7514 

IP Multicast 
http://www.luccnt 
.com 

Initiative (Stardust 
Technologies) StarBurst 
Campbell. CA Communications 
408-8/9-8080 Concord. MA 
http://www 508-287-5560 
.ipmulticast.com http://www 

.starburstcom.com 

to offer their technologies as a basis for 
standardization efforts within the IETF. 
Because reliable protocols are imple¬ 
mented primarily on end stations, it could 
actually be useful to have multiple stan¬ 
dards for different applications. 

Other issues appear to be on the back 
burner. The firewall problem remains, for 
instance, and is a major reason why most 
organizations may implement IP Multi¬ 
casting on their intranets but not try to 
exchange multicast traffic over the Inter¬ 
net. ^organizations keep IP Multicast traf¬ 
fic behind the firewall, there is no require¬ 
ment to pass UDP through the firewall. 

IDMR is another area not being ad¬ 
dressed currently. “Interdomain routing 

is really a research issue, at this point,” 

says Henning Schulzrinne, an associate 
professor in the computer science depart¬ 
ment at Columbia University and one of 
the architects of the Real-Time Transport 
Protocol (RTP) used on the MBONE. 
There is not even a proposal for a stan¬ 
dard, he adds. 

The bottom line is that for most of 
1997, the bulk of IP multicasting will be 
confined to satellite networks and 
bridged LAN environments. IP Multicast 
will see more deployment in routed 
intranets in 1998. 

“The real wild card is when native IP 

Multicast will available on the Internet,” 
observes Steve Collins, vice president of 

marketing and business development for 
StarBurst. “I’m not counting on seeing 
widespread deployment until 1999.“ 
According to Todd Dagres, a general part¬ 
ner with Battery Ventures (Wellesley, MA), 
a venture capital firm focusing on the 
communications and software industries, 
IP Multicast could take five years to reach 
critical mass on the Internet. □ 

Mike l lurwicz fmhurwicz@attmail.com) is a 

consultant based in Brooklyn, NY. 
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emember all those COBOL 
applications that have been 
written over the past 20 years? 
You know, the ones that have 

been tweaked and patched a million 
times? The ones that are no longer intel¬ 
ligible? The ones that contain all the busi¬ 
ness rules for your company ? Yeah, those 

COBOL applications. 
Sometimes you can leave them alone 

and hope they do what they were intend¬ 

ed to do. More often, corporate acquisi¬ 
tions and reengineering change the way 
companies do business, changing process¬ 

es and practices at the same time. 
These changing business rules must be 

clearly defined into systems so that they 
can be easily understood and changed as 
the business changes. There are two chal¬ 
lenges to achieving this goal. First, you 
have to keep the capability to quickly 
access existing rules to insure that they are 

still relevant. Second, you must allow the 
professionals responsible for business 
planning to be able to incorporate their 
thinking into systems easily. 

The problem is that we still use 3GL and 
4GL development tools as the starting 
point for creating the complex logic that 
drives applications. The resulting code 
often ends up being more technology- 
focused than business-focused. A basic 
database application, for example, 
requires the developer to think in terms 
of querying database tables, executing 

joins, and manipulating database input 
and display fields instead of concentrat¬ 
ing on business-related concepts, such as 
checking a customer’s credit limit. Clear¬ 
ly, thinking in these terms has very little 
if any relationship to the actual business 
process the application is being designed 
to address. 

A new breed of development tools 
promises some relief. These tools often 
aim to go directly from business rules to 
code. Unfortunately, they still have a 
way to go before you can put them direct¬ 
ly into the hands of the business people. 

What Are Business Rules? 
A business rule is a simple statement that 
governs the validation, computation, and 
presentation of data. Developers using a 
business rules approach design applica- 
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tions by creating a concise set of business- 
oriented rules that defines the business 
process and operating constraints of the 
organization, business rules can be a good 

solution for separating and centralizing 
the data handling or logic specific to an 
application. 

The business rules approach has the 
potential to be very valuable in environ¬ 
ments of rapid change. Changes in busi¬ 
ness operations need only be reflected in 
the business rules, not throughout the 
entire application. Unlike procedural 
coding, an application developed using 

business rules will not necessarily need to 
be modified to accommodate changes to 
the underlying data structure. 

Of course, easily making changes to an 
application requires that the business 
rules that form the application’s foun¬ 
dation are logically separated from the 

application data and functionality. At the 
same time, these rules must be easy to 
access. The most common approach is to 
store the rules in a rules engine. This 
engine is the access layer through which 
developers and business professionals can 
view, modify, and manage the rules that 

govern their business processes and the 
applications that support them. As busi¬ 
ness rules and users’ corresponding 
requirements change (and they always 
do), developers can simply change the 
business rules that form the basis for the 

application. The current alternative is to 
search for rules buried in stored proce¬ 
dures and database triggers within SQL 
statements. 

There are two main ways to look at 

business rules. First is the data-centric 
approach, where business rules define the 
way that applications interact with data. 

The other is the business-centric 
approach, where business rules define the 
business policies and logic associated with 
an application. 

The data-centric approach to imple¬ 
menting business rules is by far the most 

common today. This is the reason busi¬ 
ness rules are most often implemented as 
triggers and stored procedures within the 
database. For example, a standard busi¬ 
ness rule tied to a customer name field 
might require that before a customer is 
added, the customer information must 

Play by 
the Rules 

also include a valid phone number. Any 
time a new customer is added to the data¬ 
base, this business rule is triggered and 
validates the data. 

The data-centric approach can be 
implemented in one of four main ways: 

Database-driven: Business rules are 
stored as procedures or triggers in a SQL 

database. This approach is highly focused 
on specific data fields or tables. Any devel¬ 

opment tool that can interface to stored 
procedures or triggers (but not necessar¬ 
ily create or manage them) could poten¬ 
tially be called a business rules develop¬ 

ment tool. Using this definition, products 
like Oracle’s Developer/2000 or Power¬ 

soft’s PowerBuilder could be business 
rules-based products. 

Database-independent: Business rules 
are stored procedures or triggers in a data¬ 
base, but they are generated and managed 
by the development tool. This approach 
effectively moves the creation and man¬ 

agement of data-centered business rules 
up one level to an application develop¬ 
ment tool rather than a database-specif¬ 

ic tool. A good example of this type of 
product is Vision Software’s Vision- 
Builder, which automatically generates 

the appropriate stored procedures and 
triggers that reside in the target database. 

Client-based: Business rules can also 
be encapsulated at the client, although 
few vendors market this as a differentia¬ 
tor. In this case, the logic associated with 
database interactions is coded into the 
client side of an application, and stored 
procedures or triggers would not gener¬ 
ally be used. Most two-tier client/server 

Forget COBOL ami 

database triggers. 

Business rules are 

moving to middle tiers 

and simpler languages. 
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From Rules to Application 

Data 

Rules 

Business 

Rules 

Presentation 

Rules 

o 
Using declarative 

rules, define how 

your application 

needs to work and 

appear. 

Presentation 

© 
Store the rules in 

a repository-they 
become a model of 

your application. 

Information can be 
stored as SQldata 
definition language, 
triggers, and stored 
procedures... 

...or on an application 
server as a DCOM or 
CORBA component. 

You can create 
the Ul in a variety 
of development 
environments. 

© 
Translate the model into code. 

With Vision Software's VisionBuilder, you can transform 

how you do things into an application. 

tools uke this approach. I iowevcr, typi- 

c.illy in these situations, the data and the 
business logic are wrapped up into the 
application logic, leaving no clean sepa¬ 
ration between the two. 

Server-based: Some second-generation 
development tools have used this defini¬ 
tion when talking about business rules. In 
this scenario, business rules created in a 
development tool become middle-tier 
application services that reside on an 
application server. Client-side applica¬ 
tions invoke objects, methods, or func¬ 

tions on the server that contains business 
rules. Thus the main application and data- 
related logic reside on the application 
server and not the database itself. Exam¬ 
ples of products associated with this type 
of approach include Forte’s Advanced 

Application Development Environment 
and USoft’s Developer. 

The business-centric approach is usu¬ 
ally implemented in a logic-oriented way. 
Instead of specifying constraints on spe¬ 
cific data elements or tables, a logic-ori¬ 

ented approach captures the higher-lev¬ 
el business logic and rules associated with 

different situations. At run time these rules 
are then used to generate appropriate 
responses and actions for specific situa¬ 
tions. This approach is a business-orient¬ 
ed application of expert systems tech¬ 
nology. Neuron Data’s Elements 

Environment is the embodiment of this 
type of business rules approach. 

Where IT Fits In 
All organizations are facing stiffer com¬ 

petition and time-to-market pressures. 
Increased investment in information tech¬ 
nology is one of the most popular meth¬ 
ods for dealing with these pressures. Most 

organizations have come to realize that IT 
advantages can easily translate into busi¬ 
ness advantages like improved produc¬ 
tivity, communication, and efficiency. 
Business applications are therefore more 
often being looked at by the business peo¬ 
ple they are designed for. So what’s the 
problem? 

If the IT department is to be a critical 
part of the business management team, 
the business practices and processes at the 

heart of the organization must also be 
the core of its applications and systems. 
These processes are therefore being cod¬ 
ed into the applications during develop¬ 
ment. Then what? Are you as a business 
manager comfortable running your oper¬ 
ation on autopilot? How do you know 

what business constraints and policies 
form the heart of your applications? More 
important, how do you know the ones 
being used are still valid? 

A business rules approach is a good way 

to foster a more business-focused men¬ 
tality within the application development 
life cycle rather than an adherence to 
strictly data-driven concepts. Applica¬ 
tions, the theory goes, can be developed 

around the basic needs of an organization, 
not the constraints of the methodology 

being used. While this theory is definite¬ 
ly valid in many circumstances, there are 
two other values to business rules. First, 
they increase the ease with which users 
can specify and later modify their business 

requirements to developers. Second, they 
give developers the ability to make 
changes to an application as these busi¬ 
ness requirements change. 

Companies should consider a business 
rules approach to application develop¬ 
ment for projects in which business logic 
plays a key role—for example, when mul¬ 
tiple applications need to access common 

data or when continued application 
changes will be driven by changes in the 
underlying data. It is also appropriate 
for organizations involved in a data ware¬ 
housing or business process reengineer¬ 
ing effort. Basically, rules are most valu¬ 

able anywhere there is a high demand for 
a proper understanding and exploita¬ 
tion of corporate data. 

No Rules 
While a business rules approach can be 
used in a variety of situations, it may not 
he applicable to all development needs. 
For example, decision support applica¬ 
tions and executive information systems 
would not be ideal candidates since they 
are not ordinarily update-intensive. In 

addition, organizations that are comfort¬ 
able building desktop-oriented applica¬ 
tions in rapid application development 
(RAD) environments such as Visual Basic 
or PowerBuilder, or that have experience 
developing small applications using low- 
end tools like Access, may find it easier 
to continue creating small applications 
using these tools. 

A business rules approach is very diffi¬ 
cult (but perhaps extremely beneficial) 
when an organization has a poorly 

defined business process. A rules-based 
approach provides a methodology for 
describing business processes in an unam¬ 

biguous form so they can he automated. 
While all organizations theoretically have 
a set of business rules that define their 
business processes, a great many do not 
have any formalized understanding or 
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New Math. An innovative approach for coming up with the right 
answer. A new and better way to look at an old problem. If coming up 
with the right RAID solution has been like trying to figure out a compli¬ 
cated trig problem, you'll want to study up on Artecon s New RAID 
Math You won't struggle with these lessons when selecting RAID for 
your workgroup, department or enterprise. 

Lesson #1 Performance at the Top Of Its Class. 
Our top-of-the-class RAID controller outscores the performance of two 
comparable RAID systems on the market - added together!* Artecon's 
-£vjhx Array scores high marks in throughput under heavy workloads 
whether data warehousing, imaging or transaction processing. 

Lesson #2 Be Pre-Paired! 
Get a lot more than the sum of two RAID sets when you configure your 
system for failover. AfHxArray offers optional failover even at the 
entry-level. No need to take recess with hot-swap removable compo¬ 
nents including controllers, drives, N+1 fans and power supplies. 

Tompnml to Ctanion* Son.-* I0» IH k Array (I3S0 |(>I*S) and l>»Kit«l Si.iraw-Work* 
RAID Array 31013000 IOI*S> ronlntllrr* at tin- dtuluop lewl. 

Lesson #7 Capacity That Passes All The Tests! 
In only 7" (4u EIA) you can pack in 82 GB of disk capacity and still have 
room for dual hot-swappable failover controllers. This densely pack¬ 
aged, extremely powerful RAID configuration is ideal for environments 
where space is at a premium. 

Lesson #40 High Scores in Backup. 
Pop Quiz: How are you going to backup your RAID? You'll score high 
with Xvjvtx Array because of its ability to support inline DLT or hot-swap 
tape devices, making RAID and backup in the same enclosure a viable 
choice. 

Lesson #70 Graduate To The Next Level! 
Graduating to the next level of RAID systems is almost impossible with 
other entry-level RAID solutions due to the number of confusing choices 
in controllers and enclosures. XvftixArray gives you true scalability. 
From a few gigabytes to multi-terabyte RAID systems, each component 
can be used toward your system’s move to the next grade. 

Show that you've really done your homework by choosing Artecon’s 
ZvjmxArray Check out our website or call us to see how it all adds up! 

www.artecon.com/raid /k™ 1-800-USA-ARTE 
Artecon and the Artecon lag* an* rvgiotervd trademark* oT Capturing The World In Storage " 

Artecon, Inc. !.yn»Am.y i.» .remark of Art.™., lac A Mrmbrr of the Nantic Group ofOmpmmitu 

6305 Kl Camino Real, Carlsbad, CA 92009 
Phone 760-931 -5500, FAX 760-931 -5527 email: raidmathfctortecon.com 

Nihon Artecon 81-03-5458-8260 Artecon B.V. 31-53-83-2208 Artoeon France 33-1-6918-1850 - Artoeon U K. 01344-636-390 

Circle 164 on Inquiry Card. 



Special Report Play by the Rules 

!• cm . nt.uivc model for this process. De¬ 
fining effective business rules when the 
business process itself is vague could prove 
impossible. 

Another possible negative consequence 
for a development team working with a 
poorly defined business process is losing 
focus and turning application develop¬ 
ment using business rules into a business 
process reengineering effort. A business 
rules approach is descriptive and focuses 
on the automation of specific business 
practices currently in place. Business 
process reengineering is prescriptive and 
analyzes whether a company’s overall 
business operations are correct. This dis¬ 

tinction is very important and must be 
clear to both the developers and the 

business professionals involved in a devel¬ 
opment effort. 

Rules as Components 
Competition and time-to-market pres¬ 
sures are not going to ease up any time 
soon. In addition, the Internet has fun¬ 

damentally changed the application 
development process by greatly simplify¬ 
ing application deployment and opening 
up development to more people such as 

Webmasters. As a result, development 
cycles are getting shorter, and managing 
change within applications is more criti¬ 
cal than ever. 

Component-based development is 
becoming increasingly popular as a way 

not only to create flexible, mission-criti¬ 
cal applications but also to increase the 

productivity of the development process 

WHERE TO FIND 

Compendium 
Research 
Boston. MA 
617-720-2931* 
http://www 
.comprmlium- 
research.com 

Neuron Data 
Mountain View. CA 
800-876-4900 
415-528-3450 
http://www 
.ncurondata.com 

Riverton Software 
Cambridge. MA 
617-588-0500 
http://www.nvcr ton 
.com 

Sapiens 
International 
Rehovot. Israel (HQ) 
+972-8-938-2777 
Durham, NC 

800-858-9473 
919-405-1500 
http://www.sapicns 
.com 

Texas Instruments 
Software 
Plano, Texas 
800-232-3200 
214-575-2000 
http://www.ti.eom 

USoft 
Brisbane, CA 
800-367-8763 
415-875-3300 
http://www.usoft.eom 

Vision Software 
Tools 
Oakland. CA 
800-984-7638 
510-238-4100 
http://www 
.vision-soft.com 

So You Want to Use Business Rules... 
Modeling the behavior of complex systems 

is not an easy task. While vendors have made 

the process easier, defining business rules 

and translating them into an actual applica¬ 

tion is not yet easy enough or intuitive enough 

to gain widespread acceptance. As with any 

opportunity involving a potentially large 

amount of profit, however, this problem will 

be solved. With that in mind, here are some 

vendors that offer software with strong sup¬ 

port for business rules: 

Compendium Research: Universal Trans¬ 

action Exchange Engine (UTX) is a transac¬ 

tion-processing engine for building data 

warehouse and vertical market solutions. 

Rules can be configured, developed, and 

managed by business personnel instead of 

by developers. 

Neuron Data: Elements Environment is a 

cross-platform C++ development tool that 

includes the Intelligent Rules Element, which 

enables you to model rules separate from 
application logic. 

Riverton Software: An object-oriented 

application development tool for modeling 

and generating PowerBuilder applications, 

How supports the inclusion of business rules 

within objects. 

Sapiens: ObjectPool is an object-oriented 

development environment that supports the 

creation of business rules within objects and 

integration with legacy applications. 

Texas Instruments Software: Performer 

is a component-based development envi¬ 

ronment with support for creating and man¬ 

aging business rules within a repository. 

USoft: USoft Developens a graphical envi¬ 

ronment with a focus on business rules as an 

integral part of the development process. It 

supports the creation of business rules in 

standard SQL. 

Vision Software: Vision Builder is a devel¬ 

opment environment that supports the cre¬ 

ation of business rules from a visual interface. 

It automatically generates SQL code for 

inclusion within a relational database. 

through code reuse. Business rules will 
make up only one type of component. 
Other components will be made up of 
application functionality, data, or re¬ 
sources that are encapsulated. However, 
from an overall operations perspective, 
business rules components could end up 
being your most important asset. 

The rise of the Internet and the Hyper- 
Tier computing model means greater 
access by more people to more data from 

more sources. To remain competitive, 
firms must increasingly look to enabling 
unified access to data and applications 
from many disparate and formerly uncon¬ 
nected sources. This means developers 
must focus on flexible, scalable applica¬ 
tions with a large amount of distributed 
processing. At the same time, organiza¬ 
tions need to be more aware of provid¬ 

ing consistent definitions of elements and 
greatly increased use of metadata. 

The beauty of using business rules is 
that business professionals can write the 
rules that govern their business process¬ 
es in the natural language they are com¬ 
fortable with. Developers then build the 

application around these rules while 
retaining the actual rules as the applica¬ 
tion’s foundation. In effect, the rules are 

the common language between develop¬ 
ers and the business community. The alter¬ 
native is for users to define their require¬ 

ments and then pray that the developer 
clearly understands them and, more 
important, accurately creates the appli¬ 
cation around them. Without business 
rules, there is no clear, traceable, and bidi¬ 

rectional path from requirements to code. 
Unfortunately, we are still not close to 

defining business rules to the level of 

abstraction that would really make this 
scenario possible. The application mod¬ 
eling and development tools that cur¬ 
rently support business rules do not pro¬ 
vide an intuitive path from defining rules 
in plain English to generating application 
code. Once business rules are articulated 
by users, developers must still define these 
rules within the application. The benefits 
of business rules disappear if they are not 
easily understood by IS professionals 
and the business community. The wide¬ 
spread use of business rules within appli¬ 
cation development will occur only when 
tools increase the level of abstraction for 
defining rules and have improved support 
for the translation of rules into code. □ 

Michael flames is an analyst and David Kelly 

manages all research services for Hurwitz 

Group (Newton, MA), a management con¬ 

sulting and software research firm that provides 

strategic and tactical counsel on the business 

use of distributed computing technology. You 

can reach them c/o editors@bix.com. 
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A Career in Data Modeling 
Taking up-front time to organize a database model 

can save time during applications development. 

By J. L. Weldon 

m I ome people are planners; others are executors. The 
mad rush to get applications into the hands of users 
has been a boon to executors. But the challenges of 

I integrating data from a variety of sources into a con¬ 
sistent data warehouse has caused many development teams to 
reassess the value of one form of planning—data modeling— 
as a precursor to database design. 

From the beginning, data modeling has been somewhat 
controversial. In the 1970s, 
there was a brief push toward 

developing an “enterprise 
data model.” But this idea 
has largely been abandoned, 
leaving many large, expen¬ 

sive, and uncompleted proj¬ 
ects in its wake. CASE tools 

promised automated devel¬ 
opment of an application 

from its model. Again, real¬ 
ity has failed to deliver on 

the promise. Consequently, 
many developers view data- 
administration and informa¬ 
tion-resource groups (which 
usually do the modeling) as 
obstacles to rapid develop¬ 
ment. Some think that these 
groups stand between the 

developers and application 
delivery, placing unnecessary 
constraints on developers’ 

In other cases, however, 
firms have seen the value 
of having database models 
serve as a common frame¬ 
work within which new ap¬ 

plications can be designed 
and older applications inte¬ 

grated. For instance, the reusability of good models has proved 
itself to be a valuable asset, rather than a hindrance, to rapid ap¬ 
plication development (KAD). Models have also proved useful 
to organizations trying to integrate many heterogeneous systems 
developed over time by designers and developers who may be 
long gone from the corporate environment. 

What do you need to know to be able to use database model¬ 
ing in your company? To illustrate the issues and complexities 

of—as well as the potential gains from—good database models, 
PH first explain the fundamentals. 

What Is Data Modeling? 
A model is an abstract representation of a real object or envi¬ 
ronment. Data modeling is the practice of designing a database 
using a series of related models. The process works something 
like this: First, you develop a high-level, conceptual model of 

the business process or activ¬ 

ity you’re going to support. 
Next, use this conceptual 
model to derive a logical data 
model that captures more 
detail, but in an implemen¬ 

tation-independent way. Fi¬ 
nally, transform the logical 
data into a physical data mod¬ 
el, or schema, that provides 
the details of the database’s 

implementation in a partic¬ 
ular DBMS (see the figure 
“From Muddle to Model” 
on page 104). 

The first step is, in many 
ways, the most time-con¬ 
suming. You begin by col¬ 

lecting data and reviewing 

business procedures and 
practices to ascertain the 

business requirements of the 
application. These require¬ 
ments lead to the identifica¬ 
tion and definition of entities 
and relationships essential to 
the business activities being 

represented. For example, in 
a university’s registration ap¬ 
plication, the entities might 
include STUDENT, TEACH¬ 

ER, and CLASS, and the relationships might include STUDENT 
“is registered for” Cl ASS, TEACHER “is assigned to teach” Cl ASS, 
and ClASS “is composed of” STUDENTS. 

In the conceptual model, you should figure out how you’re 
going to distinguish instances of each entity type. For example, 
you determine the attribute, or group of attributes, necessary 
to uniquely identify a particular STUDENT. The university might 
issue a unique STUDENT ID NUMBER or use the student NAME 
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and DATE OF BIRTH instead. Similarly, 
you figure out how to distinguish rela¬ 
tionships—whether they’re one-to-one 
(e.g., one LAB DESK for each STUDENT 
and vice versa) or one-to-many (e.g., one 
CLASS containing many STUDENTs). By 

determining these attributes and relation¬ 
ships, you ensure that the model accurate¬ 
ly reflects reality. 

You transform a conceptual model into 
a logical data model by capturing spe¬ 
cific data about the descriptive attributes 

of each entity and more details about the 
relationships. For example, a STUDENT 
might be represented by his or her NAME, 
C .I NDER, and AGE, but not necessarily by 
eye color or blood type. As you select at¬ 
tributes, you capture their definitions as 
well as information on the domain of val¬ 

ues on which the attributes are based. For 
example, GENDER might take its values 

from the domain {Male, Female}, and the 
domain for AGE might be {any integer 
greater than 0 and less than 120}. 

Similarly, the description of a relation¬ 
ship can be made more informative if you 
associate cardinality data with it. For ex¬ 
ample, a STUDENT might be registered for 
up to five CIASSes, yielding a one-to-five 
cardinality for the “is registered for” rela¬ 
tionship. Furthermore, the relationship 
can be described as optional or manda¬ 
tory (i.e., must each STUDENT register 
for at least one CLASS, or may some STU¬ 
DENTS not be registered for any?). 

As a model becomes more specific, you 
might be able to divide some entities into 

subtypes—TEACHER might be either a 

PROFESSOR or a TEACHING ASSISTANT, 
for example. Also, some entities might be 
roles rather than actual entities, so a STU- 
1 )ENT might also act in the role of TEACH- 
INC i ASSISTANT. In such a case, the attrib¬ 

utes of TEACHING ASSISTANT include 
those of the STUDENT as well as others 
specific to the role, such as START DATE 
for the teaching assignment. 

Once it’s at its most specific state, you 
convert the data model from a logical rep¬ 
resentation to a description of the physi¬ 
cal database. This process converts logi¬ 
cal domains for attributes to the specific 
types of data that a DBMS can handle. It 
includes volumetries (i.e., counts of ex¬ 
pected entity instances and lengths for 

text-string fields) to determine size and 
space allocations; it also identifies attrib¬ 
utes to be used for indexes and adds con¬ 
straints, such as which fields can or can¬ 
not be null. This process continues until 

From Muddle to Model 

CREATE TABLE UNIV.TCHR (SOC SEC NBR 

NUMBERI9) UNIQUE, NAME CHAR(30), 

DEPT NBR NUMBERI4) NOT NULL, PRIMARY 

KEY (SOC SEC NBR)); 

Database 

O Before you create a model, your 

business is composed of many 

discrete but related elements. 

0 First, collect information to 

figure out the business 

requirements of the application. 

The result is a conceptual model. 

When you have the requirements, 

you can determine the entities and 

relationships you’ll be dealing with. 

0 The logical data model 

incorporates more specific 

information describing the entities 

and their relationships. 

O When the logical model is as 

specific as possible, you’re ready 

to create a physical data model 

and convert it into specific data 

types for your database. You can 

figure out which fields are 

indexes, which cannot be null, 

and so on. Eventually, you have 

enough information for code to 

create your database. 

0 Then you run that code through 

an interpreter and wind up with the 

database itself. 

The data-modeling process helps you analyze what 

your company does and your application needs. 

you've assembled enough information to 

create the database-description-language 
(DDL.) statements to create the actual ta¬ 
bles (see the figure “Backward and For¬ 
ward” on page 105). 

Why Model? 
Now you know what modeling is. But 
why do it? You hear this most often from 
applications developers and others who 
are anxious to get on with the implemen¬ 
tation of a database or business system and 

are impatient with the time spent devel¬ 
oping and refining a data model. 

From a logical perspective, you model 
to increase your understanding of the 

business problem and to identify the basic 
components on which the solution will 
be built. A good model lets you develop a 
database that’s flexible and supports new 
features as they become necessary. 

Furthermore, these components are 
reusable. A flexible, reusable design pro¬ 
motes stability, and there’s no need to re¬ 
vise the database as new applications are 
added. Finally, a database built from a 
model that accurately depicts the business 
is sharable across business functions, un¬ 
like one that’s built for a specific function. 
It has been said that if people had always 
used proper modeling in the past, the need 
for data warehousing (i.e., integration of 
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Reverse Engineering 

Backward and Forward 

1 TABLE UNIV.TCHR 
MR(30), AGE NUMBERS); 

0 Then it can 
convert it into a 
model. 

Student: name, age 
Professor: name, department 
Classroom: availability 

O The tool creates new 
SQL to create a better 
database. 

CREATE TABLE UNIV.TCHR (SOC SEC NBR 
NUMBERI9) UNIQUE, NAME CHARI30), 
DEPT NBR NUMBERI4) NOT NULL, PRIMARY 
KEY (SOC SEC NBR)); 

© You improve the 
model with the help 
of the tool. 

=> 
ft 

Student: age, year, major, SSN 
Professor department, specialty, SSN 
Classroom: building, size 

Here's how a database-modeling tool might reverse-engineer a database. 

So, you think that models might provide 

some useful insights and lead to better- 

designed databases. But what if you’re faced 

with legacy databases created over time by dif¬ 

ferent development teams for different appli¬ 

cations, and no models exist? Most modeling 

tools provide just what’s needed to atone for 

these past sins: reverse engineering. 

When you reverse-engineer a database, the 

modeling tool inputs schema descriptions from 

a relational DBMS and produces a model for 

the database. It does this by creating an enti¬ 

ty for each table and creating relationships by 

using the connections shown by keys that ap¬ 

pear in multiple tables. You can then use the 

model to clarify the semantics in the database 

that guide you to modifications or integrate this 

database with another (see the figure “Back¬ 

ward and Forward" at right). Reverse engineer¬ 

ing also allows you to compare two different 

databases by creating a model for each and 

comparing them-or, in a development envi¬ 

ronment, to compare two versions of the same 

database to identify differences, additions, and 
deletions. 

Some tools support a dynamic connection 

between the physical database and a model 

representation (e.g., ERWin’s Server FRE (for 

Forward-and-Reverse Engineering!). The mod¬ 

el becomes a live representation used to mon¬ 

itor the physical database. You can then use 

the model to implement changes (forward) or 

to observe them (reverse). This provides a data¬ 

base administrator with an easy way to man¬ 

age and control the database. Using graphi¬ 

cal representations of tables and the relation¬ 

ships among them (rather than database-de¬ 

scription-language [DDL] code) simplifies the 
task of maintaining the database. 

data from multiple functional applica¬ 
tions) would never have come about. 

Disciplines of data modeling, such as 
abstraction, generalization, and normal¬ 
ization, force you to explicitly evaluate 
design decisions that are made when mov¬ 

ing from the abstract, logical representa¬ 
tion to the physical database. Without such 
a model, developers are prone to build 
physical designs that incorporate exist¬ 
ing, though not necessarily fundamen¬ 
tal, data relationships. For example, a data 

record representing the university-regis¬ 
tration relationship might be designed to 
include five fields for CLASS information 
(based on the fact that students may not 
register for more than five classes). But 

over time, such a rule is likely to change 
(say, to a maximum of six), and in either 
case the database must be changed. 

From a physical-design perspective, 
data models are a vehicle for capturing 
and maintaining metadata—data about 
the data—such as business definitions, 
domain information, value lists, and edit 
criteria. Data models can translate rela¬ 
tionships between entities into key-based 
associations between tables that allow a 

database to automatically enforce refer¬ 
ential integrity (e.g., not allowing a CLASS 
to exist without STUDENTs). Physical data 
models also allow organizations to apply 
standards (e.g., standard data names and 

domain definitions), thus promoting con¬ 

sistency across applications. Physical mod¬ 
els can also be used to automate certain 
detailed and time-consuming database- 
administration tasks, such as volumetric 
calculations and DDL generation, thus free¬ 
ing an administrator to spend more time 
on performance and tuning issues. 

Models have been found to be so valu¬ 
able that many organizations have been 
developing them in reverse from exist¬ 
ing databases that were originally built 
without the use of explicit design models. 
For more information, see the text box 
“Reverse Engineering” above. 

You, Too, Can Model 
Database modeling requires expertise in 
business-requirements analysis. To suc¬ 
cessfully build a model, you must inter¬ 
view business representatives, review pro¬ 
cesses and documentation, and make the 
model reflect your understanding of the 

environment. You review initial models 
with business experts and other analysts 
and then refine them. While much has 
been written about this process, it remains 
more in the realm of art than of science. 
In general, a good modeler is like a good 
reporter, continually asking, “What? 
Why? How? Where? When?” 

Some notational systems exist that can 
help you develop and record data mod¬ 
els. Bachman, Chen, Martin, and other 

data-modeling gurus each have their own 
methodology and notation. Each system 
has its own way of representing the essen¬ 
tial aspects of the model (e.g., entities, re¬ 
lationships, cardinality, optionality, sub¬ 
types, and domains). While all you need 
to produce these diagrams is paper and a 
pencil, most modelers opt for a modeling 

tool, frequently referred to as a CASE tool. 
Modeling tools have evolved from text- 

based mainframe tools to graphically ori¬ 
ented PC-based and client/server work¬ 
group tools that interface with a variety 
of DBMSes. The advent of object-orient¬ 
ed systems and databases has also led to 
new and extended forms of modeling (sec 
the text box “Object Modeling vs. ER 
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vs*ER Modeling 
Early approaches to data modeling were designed to simplify the construction of rela¬ 

tional databases. Thus, these methods focused on representing entities and relation¬ 

ships, which would ultimately be implemented by tables in a relational database. The attrib¬ 

utes of each entity became columns in a table, and the relationships between entities be¬ 

came either foreign keys (with one table pointing to another) or intersection tables (con¬ 
taining the keys of two or more related tables). 

Object-oriented analysis and design takes a process-oriented approach rather than a 

data-oriented one. You define objects by their behaviors (based on use-cases are docu¬ 

mented during analysis), and the relationships among objects represent interactions, gen¬ 

erally described as requests for service from one object to another. The information required 

to represent an object is defined as part of that object and is available to other objects only 
by request. 

The limitation of each approach is exactly the strength of the other. Entity-relationship 

(ER) modeling lacks any sense of process, so such models must be augmented by process 

models, create/retrieve/update/delete (CRUD) matrices, and other design templates that 

capture the characteristics of the activity or business process that the database must sup¬ 

port. Object models lack a direct connection to database schemata, so they provide little 
guidance regarding the physical construction of a database. 

Kroenke’s Semantic Object Modeling system uses an object approach at the conceptu¬ 

al level, representing semantic objects that can be described by a combination of data- and 

action-oriented attributes. Kroenke’s goal is to develop tools that can “compute” the data¬ 

base schemata and even the application (i.e., entry and retrieval forms and the transition 

from one type of object to another) from a user’s description of the semantic objects involved. 

Emphasis on semantics rather than on tables puts design decisions into the hands of busi¬ 

ness analysts and users rather than programmers. This makes the resulting applications 
and databases easier to understand and change. 

Modeling” at right). These methods sup¬ 

port user-oriented semantic modeling and 
object-oriented analysis and design meth¬ 
odologies. Most modeling tools in use to¬ 
day are entity-relationship (ER) tools (e.g., 
Logic Works’ ERWin). But the interest in 
object orientation (OO) has resulted in the 
appearance of tools designed to support 
object modeling as well (e.g., Rational Soft¬ 
ware’s Rational Rose). 

Modeling tools make extensive use of 
graphical interfaces and visual editing to 
produce model diagrams. Pop-up forms 
capture the necessary names and defini¬ 
tions. Definitions produce a data dictio¬ 
nary. You can produce reports to review 
with business users to validate and refine 
the definitions. If a tool can produce DDL 
automatically, the dictionary also includes 

physical design characteristics, such as 
volumes, domains, and indexes. 

Most tools that support ER modeling 
also provide rule-checking to make sure 

the models produced are valid. These 
tools check for violations to the rules of 

normalization and flag the absence of pri¬ 
mary keys or the inappropriate use of for¬ 
eign keys. Since an analyst develops the 
model interactively, this feedback allows 
him or her to catch errors at once rather 

than their being perpetuated into lower- 
level models. 

One continuing problem that model¬ 
ers face is communication with business 
users. The notational systems used by 
most modeling methodologies are more 
technical than intuitive, and many busi¬ 
ness users are uncomfortable with review¬ 
ing any model that’s more complicated 

than the most abstract conceptual model. 
Recently a tool called InfbModeler, which 
is based on the Object Role Modeling 
(ORM) methodology espoused by G. M. 
Nijssen and Terry Halpin, has gained at¬ 

tention due to its fact-based approach. 
In this approach, you gather statements 

in English (or any other language you 
choose) about an application or a busi¬ 
ness. A step-by-step process then groups 

the facts into fact types, checks for unique¬ 
ness, and eliminates any unnecessary 
types. A modeler assembles a complete 
model, which can be either diagrammat¬ 
ic or textual, by adding constraints and 
validating the model against the original 

set of facts. The existence of the corrob¬ 
orating facts, even with a model diagram, 

can improve communication with busi¬ 
ness reviewers. 

WHERE TO FIND 

CASEwise Systems, 
Inc. 
Waltham. MA 
800-893-8398 
617-895-9900 
http ://w w w.cascwisc 
.com 

Cayenne Software, 
Inc. 
(formerly Bachman 
Information Systems) 
Burlington, MA 
800-528-2388 
617-273-9003 
http://www.bachman 
.com 

Computer Systems 
Advisors 
Woodcliff Lake, NJ 
800-537-4262 
201-391-6500 
http://www.silvcrrun 
.com 

Enibarcndcro 
San Francisco. CA 
415-834-3131 
http://www 
.cmharcadcro.com 

Evergreen Software 
Redmond, WA 
800-929-5194 
206-881-5149 
http://www.csti.com 

InfoModcIcrs, Inc. 
Bellevue, WA 
206-637-2499 
http://www 
.infomodclcr.com 

InTck 
Norcross, GA 
800-654-3249 
770-840-2500 
http://www.intckinc 
.com 

LBMS 
Houston, fX 
800-345-5267 
713-625-9300 
http://www.lbms.com 

Logic Works 
Princeton, NJ 
609-514-1177 
http://www.logicworks 
.com 

Oracle 
Redwood Shores, CA 
415-506-7000 
http://www.oraclc.com 

Popkin 
New York. NY 
212-571-3434 
http://www.popkin.com 

Powersoft 
Concord, MA 
800-395-3525 

508-287-1500 
http://www.powcrsoft 
.com 

Rational Software 
Corp. 
Santa Clara, CA 
408-496-3600 
http://www.rational 
.com 

Salsa Business Unit 
(Wall Data Systems) 
Seattle, WA 
800-7/7-2572 
206-442-9257 
http://salsa.walldata 
.com 

Visible Systems Corp. 
Waltham. MA 
800-684-7425 
http://www.visiblc.com 

Plan, Then Execute 
Modeling;! database as a part of the devel¬ 
opment process can be compared to de¬ 
veloping;! blueprint before constructing 
a building. A good model captures busi¬ 
ness essentials and focuses on the broad 

perspective rather than a narrow one. 
Good modelers separate those relation¬ 
ships and dependencies that result from 

current practice from those that are fun¬ 
damental and unchanging. A sound data 
model leads to a database that is sharable, 

reusable, and flexible and that accurately 
reflects the business it supports. □ 

J. L Weldon (New York, NY) bends the Data 

Warehouse Practice within the U.S. North re¬ 

gion of MCI Systenihouse, a global-systems- 

integration firm. You can contact her Iry send¬ 

ing e-mail to jweldon@shl.com. 
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SPECIAL REPORT 

What’s New with RAD? 
The advances in the latest versions of the top 4GLs. 

By David S. Linthicum 

ife speeds up. So does application development. To 

keep pace, you long ago started using a rapid appli¬ 
cation development (RAD) tool. Maybe you chose 
Microsoft’s Visual Basic or Powersoft’s Power¬ 

Builder. Or maybe it was Oracle’s Developer/2000 or Borland’s 
Delphi. You’ve become proficient with it. 

Bur things have changed. Microsoft just released the final beta 
of Visual Basic 5.0. Borland is preparing Delphi 3.0. Powersoft 
is working on a new release 

of PowerBuilder, and Oracle 
is preparing Developer/2000 
version 2.0. Now it’s time to 
ask if you’re still using the 
best tool or if you’re missing 
a crucial upgrade. 

So what’s the big picture? 
There are three big trends to 
watch for: multitier devel¬ 

opment capabilities, Web- 
enabled features, and the 
capability to generate 
ActiveX controls. 

Traditionally, client/serv¬ 
er tools including Power¬ 
Builder, Delphi, and Visual 

Basic have supported only 
two tiers: client and server. 
The problems with two-tier 
client/server development 
are the architectures’ inabil¬ 
ity to scale to enterprise-class 
applications and to separate 
the business logic from the 
data and the interface. 

Three-tier and multitier 
(sometimes called n-tier) 

client/server development 
tools allow the programmer 
to split an application across 

several application servers. All the tools covered here support 
multitier computing and application partitioning, but they do 
so in very different ways. In addition to application partition¬ 

ing, most client/server tools support Web development for Inter¬ 
net and intranet programming. 

PowerBuilder, Delphi, and Visual Basic support ActiveX devel¬ 
opment, but Visual Basic provides the best support for ActiveX. 

PowerBuilder provides server-side development capabilities. 

including support for proprietary server-side APIs such as 
Netscape server API (NSAPI) and Microsoft’s Internet Server API 
(ISAPI). Delphi supports ActiveX but is really pushing its users 
to JBuilder for Web development using Java. 

Powersoft PowerBuilder 
PowerBuilder is one of the most popular client/server develop¬ 
ment tools. It led the way for Visual Basic and Delphi. Power¬ 

Builder is multiplatform, 
supporting Mac, OS/2, and 
Unix, but Windows NT and 

Windows 95 are its largest 
installed base. 

PowerBuilder promotes 
data-driven development. 
The programmer first de¬ 
fines the metadata in Power¬ 
Builder’s Extended Attribute 
Set, then constructs the ap¬ 
plication on top of the meta¬ 
data, building data windows 

and augmenting their behav¬ 
ior with code (PowerScript). 
With the 5.0 release, Power¬ 
soft is providing a true com¬ 
piler with better application- 

execution performance. Also 
to improve performance, 
PowerBuilder supports both 
the Win 16 and the Win32 API 
sets for Windows 3.1 and 

Windows 95, respectively. 
Plus, it provides a 32-bit 
ODBC interface supporting 
clustered indexes and a num¬ 
ber of connection objects. 
Building on the existing 
object-oriented develop¬ 
ment model, PowerBuilder 

5.0 now supports function overloading, allowing the developer 
to create functions that are dependent upon the objects supplied 
to it. ObjectCycle, PowerBuilder’s new team-oriented develop¬ 
ment tool, provides a server-based object management facility, 
which permits versioning, reporting functions, and labeling. 
PowerBuilder is also enabled with Component Object Model 
(COM) technology, allowing developers to create both ActiveX 
and COM servers. continued 
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PowerBuilder example50 

File £dit Search Resign Declare Window Help 

sv -lsi|gr|B|irmissl@liilij>ltol m\ ilsTldPl %>\®\ 
r\x iMdi^iotitfi Ls j q|q| m| ;?|«| ^ 

h Script - clicked for cb .ok returns long 

|Select Event H1 Paste Argument j] | Paste Object 

case 'e' // euen 
tmp - *1* 

case 'o’ //odd 
tmp « ’2' 

end choose 
command = 'datawindow.print.page.rangeinclude = •♦tmp 
if cbx_collate.checked then // collate output ? 

command - command + " datawindow.print.collate « 
else 

cnminand = command ♦_" datawindow,print ^collate.-: 

With PowerBuilder 5.0, you get a true compiler 

with improved application-execution performance. 

With 5.0, PowerBuilder can spread the 
processing load by placing nonvisual 
objects (objects that don’t interact with 
the user) on remote servers. Such appli¬ 
cation partitioning allows developers to 
produce applications that can conceivably 
scale to larger user loads than traditional 

two-tier client/server computing by 
placing some of the application process¬ 
ing on a remote server. Powersoft calls this 
feature Distributed PowerBuilder (DP). 

Although the architecture is com¬ 
pelling, people are finding DP difficult to 

configure. Other drawbacks are that it 
lacks heterogeneous server support and 
does not provide the scalability of other 
architectures using proven three-tier tech¬ 
nology such as transaction processing 

monitors. Most PowerBuilder developers 
consider DP a good start, but Power¬ 
Builder’s ability to support COM could be 
the best way to partition PowerBuilder 
applications in the end. 

Borland Delphi 
Delphi 2.0’s component-based develop¬ 
ment paradigm provides developers with 
the best of object-oriented and compo¬ 
nent development. Building a Delphi 
application is a mere matter of building 
the interface and adding behavior by 
defining the properties using a properties 

window or through Object Pascal (Del¬ 
phi’s native programming language). 

Delphi provides an application frame¬ 

work, the Visual Component Library 
(VCL), that the developer uses as a base 
for the application. Building the applica¬ 
tion is just a matter of understanding this 

framework and finding the components 

that provide the best starting point for your 
application. For example, VCL provides 

user interface objects for viewing and 
changing data, as well as list boxes, combo 
boxes, and menus. Delphi is able to use 
native Delphi components or ActiveX 
components. You can take the components 
as they are or extend their capability using 
traditional OO techniques. Delphi is COM- 
ready, able to create applications as COM 
servers or containers. 

Delphi 3.0, now in early beta, drives 
deeper than the current version into the 
world of complex client/server pro¬ 

gramming. It will support multitiered, 
thin client, client/server computing using 

Delphi’s traditional component-based 

architecture as well as Microsoft’s Dis¬ 
tributed COM (DCOM). This new Del¬ 
phi will also provide developers with 
application-partitioning capabilities 
through small executable files and DLLs 
that can he shared in a distributed appli¬ 
cation processing environment. 

Borland is producing two other tools 
that look a lot like Delphi: JBuilder, for 
rapid Java applet and application devel¬ 
opment, and C+ + Builder, for rapid C+ + 
application development. Both of these 

tools are due this year. 

Visual Basic 5.0 
With Visual Basic, developers create appli¬ 
cations by dragging and dropping ActiveX 

4CL Tools Features 
Native Web 
Support 

COM 
Support 

Component 
Support 

DBMS 
Connections 

Native n-Tier 
Support 

Deployment Repository 
Support 

Platform 
Support 

PowerBuilder 5.0 ActiveX 

NSAPI 

ISAPI 

Yes (client 

and server) 

ActiveX ODBC 

Native 

Proprietary 

ORBs 

DCOM Native 32-bit 

compiler 

Extended 

Attribute Set 

• Windows 

•Mac 

• Unix 

•OS/2 

Visual Basic 5.0 ActiveX Yes (client 

and server) 

ActiveX ODBC DCOM Native 32-bit 

compiler 

Microsoft 

Repository 

• Windows 

Delphi 2.0 ActiveX Yes (client 

and server) 

ActiveX 

Proprietary 

ODBC 

Native 

DCOM Native 32-bit 

compiler 

None • Windows 

Developer/2000 CGI Yes (client 

and server) 

ActiveX ODBC 

Native 

Proprietary 

using Oracle 

DBMS 

Interpreter Oracle 
Repository 

(shared with 

• Windows 

•Mac 

• Unix 

Designer/2000) 
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controls, then adding behavior with Visu¬ 
al Basic for Applications (VBA). VB pro¬ 
vides database links through ODBC exclu¬ 

sively. Lately, VB has been geared toward 
the use of COM and DCOM, and with 4.0 
it became completely ActiveX-enabled. 

Visual Basic 5.0 is just out of the chute. 
New with 5.0 are a number of perfor¬ 

mance and productivity enhancements 
such as a native code compiler, high-speed 
ODBC connections, and an ergonomic 

development environment. The package 
includes a new version of VBA that you’ll 
find not only in VB but also in dozens of 
other products that have licensed it. There 
are also links to Microsoft’s new Trans¬ 
action Server, providing inexpensive 
transaction processing capabilities. The 
new T-SQL Debugger gives developers the 
ability to debug stored procedures inter¬ 
actively on the client. 

However, the best feature is 5.0’s abil¬ 
ity to create ActiveX controls using the VB 

rapid development paradigm. You can 
create controls from scratch or by aug¬ 
menting existing controls usinga pseudo- 
OO subclassing system. You can even com¬ 
bine two or more existing controls to 
create a single control, customizing it as 
needed. These controls can snap into oth¬ 
er ActiveX-enabled tools or applica¬ 
tions, or they are are ready for delivery by 
the Internet or intranet to ActiveX- 
enabled clients. Microsoft is also provid¬ 

ing a scaled-back version (VB Control Cre¬ 
ation Kdition) for developers who want 
to produce only ActiveX components. 

VB 5.0 Enterprise Edition comes with 
Microsoft Repository 1.0, and it shows 
that Microsoft can learn new tricks from 
its competition. The Microsoft Reposi¬ 
tory provides developers with a set of 
ActiveX interfaces for defining shared 

information models, as well as a reposi¬ 
tory engine that provides a storage mech¬ 
anism for those models. Thus develop¬ 
ers can define the application architecture 

WHERE TO FIND 

Borland 
Scotts Valley. CA 
800-233-2444 
408-431-1000 
http://www.t>orland 
.com 

Powersoft 
Concord. MA 
800-395-3525 
508-287-1500 
http://www 
.powcrsoft.com 

Microsoft 
Redmond. WA 
800-426-9400 
206-882-8080 
http://www.microsoft 
.com 

Oracle 
Redwood Shores, CA 
800-633-0596 
415-506-7000 
http://www.oraclc 
.com 

Visual Basic 5.0 sports a new native code compiler, high-speed 

ODBC connections, and an ergonomic development environment. 

using other tools, such as a CASE to< >1 (e.g., 
Rational Rose), feed that model directly 
into Visual Basic, then back into the CASE 
tool again. The repository becomes the 
central control point for the information 
model. Developer/2000 and Dcsign- 

er/2000 from Oracle (described next) use 
a similar architecture, but Microsoft’s 
repository is a bit more open. The 
Microsoft Repository uses Microsoft SQL 

Server as the physical storage engine. 

Oracle Developer/2000 
Developer/2000 is really an old tool 
revamped for modern OO application 

development and application partition¬ 
ing. Without putting too fine a point on 

it, Developer/2000 is Oracle Forms 4.5 for 
Windows. It provides all the traditional 
features you’ll find in Forms, including 
PL/SQL programming and an interface 
design environment. 

Developer/2000 wraps its application 
development capabilities around the Ora¬ 
cle repository that it shares with Design¬ 
er/2000, its CASE-like sister product. Ora¬ 
cle’s view of the world is that you define 
and design the application using Design¬ 

er/2000 and store the design information 
(metadata, schema, process models, etc.) 
in the repository. You then use that infor¬ 

mation to create the client-side applica¬ 
tion and partition the application. 

Developer/2000 programmers create 
an application by defining it with the 
Object Navigator, a structural browsing 
and editing interface. Object Navigator 

lets developers locate, edit, and inspect 

application components. From the Object 
Navigator, developers can go right to a 
screen painter for defining the interface. 
Developers can go directly to the code edi¬ 
tor, where they can enter PL/SQL to define 
behavior. PL/SQL is also the native code 
for Oracle Database Server. 

Developer/2000 provides application¬ 
partitioning capabilities by allowing the 
developer to drag and drop PL/SQL 
defined objects from the client to an 
Oracle database. This provides the devel¬ 
oper with a mechanism to balance the load 
between the client and the server, but 
there is no mechanism for deploying pro¬ 

prietary Developer/2000 to middle tiers. 
What’s more, you’re married to Oracle as 
your database since other databases don’t 
know how to run PL/SQL objects. 

Where to Now? 
These wonder tools will continue to sup¬ 
port rapid development with easy-to-use 
environments. They’ll also provide high- 
performance deployment mechanisms 
and glide paths to Web deployment and 
application partitioning. T he use of repos¬ 
itories is promising, as is the inclusion of 
links to middleware such as TP monitors 
and distributed objects. They are, how¬ 

ever, not yet ready to take on large-scale 
enterprise computing right out of the box 
without a lot of extra work, but that day 
is coming. □ 

DavidS. Linthicum ('linthicum@worldnet 

.att.net) is a senior manager with AT&T Solu¬ 

tions in Chantilly, Virginia. 
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_ Jacob K.Javits Convention Center : 
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PEffi'O n New York is produced and managod by Miller Freeman Group USA. Inc 
PC EXPO a: d ShowNet* are registered trademarks of 
Miller Freeman Group USA, file. 

One Penn^laza* New York NY 10119 

800-829-3976 • 212 714-1300 • Fax 212-643-4800 

f it'll help your business grow, we have it. Desktops. 

Notebooks. Workstations. Communications. Apps. 

System software. Peripherals. Mass storage. Just 
name it. 

Office equipment? Got it. Mobile and Wireless? 

Computer telephony? That, too. 

Internet stuff? We ll bring you WEB.X, the East Coast's 

#1 Internet business event. Networking? In '97, we ll 

premiere the most important networking event ever to 

hit the Big Apple. Networks Expo New York. MAC™ OS? 

For the first time anywhere, MAC™ OS EXPO. 

The most solutions. The right solutions. That's PC EXPO in 

New York. The world's one must-attend technology event. 

Says who? Only 142,323 of the world's most important IT 

customers, and over 800 of the world's leading exhibitors, 
that's who. 

All the IT you need to see. For one admission. At one time. 

In one place. PC EXPO in New York. The one and only. 

To attend, call 800-829-3976, ext. 2980 or register 

online at http://www.pcexpo.com. 

Exhibitors! Reach more than 140,000 top IT buyers. 

Call 800-829-3976, ext. 2930 and ask for Geoff Poli. 
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Diagnose any PC’s problems fast with 

'Universal 
Diagnostii 

TOOLKIT! 
* Get the best, most accurate 

tull-svstem diagnostics pachage 
tor all your problem pcs. 

* Low-Leuei Formats all hard 
driues including ides. Allows 
relocation ot Track o. 

* Works with any pc regardless 
ot o/s: DOS. windows 95 & NT. 
0/S2. Unix. Noueli. etc. 

Loop-back Plugs— 
9-pin serial, 25-pin serial 
and 25-pin parallel 

plugs, used for external 

I/O port testing. 

2 Micro-Scope 
floppy disks— 
containing the best 

PC diagnostic tools 

on the market. 

Comes with both 3 5 

and 5.25" disks to 
work with any PC. 

Fully o/S independent 
diagnostic software... 

Callfor upgrade pricing & 
complete new features list! 

MICKO-SCOPK Universal Computer Diagnostics was developed to satisfy 

the expanding need for accurate system diagnosis in the rapidly growing 

desktop computer market. Patterned after super-mini and mainframe diagnostic 

routines, MICKO-SCOPK runs independently of any standard operating 

system, and is therefore at home on any machine in the Intel world. Speed, 

ease-of-use, and razor sharp ACCURACY are a few of the advantages that arise 

from this system independence. Jerry Pournelle awarded MICRO-SCOPE & 

POST-PROBE the User’s Choice Award in the May 1994 issue of Byte Magazine, 

saying: “You name it, this tests it. If you maintain PCs you’ll love it.” 

♦ LOW-LEVEE 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 (hat respond. ♦ O/S INDEPENDENT—Does not rely on O/S for 

diagnostics. I alks to PC at hardware level. All tests are full function regardless 

of O/S (i.e. Windows, Novell, UNIX, 0/S2). ♦ IRQ DISPLAY—Show hits 

enabled in IRQ chip for finding cards that are software driven (Network, Sound 

Card, etc.). ♦ MEMORY DISPLAY—Displays any physical hit of memory 

under I MB. Very useful for determining memory conflicts and available 

memory space. ♦ AND MUCH MORE...We don’t have enough space here for 

everything this software can do! 

Govt. Orders: NSN-7030-01-421-6459 

MICRO 

EdDD 

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 wraith of testing 
capabilities this program contains. 

call now lor special Pricing 

1-800-864-8008 awe Windows 
7? 



100% accurate results... 
1333 Optional Tutorial 
and PC Trouble Shooting 
Videos—(^all for titles and 
current prices. A wealth 
of technical help at your 
fingertips. 

Univiba- Universal 
Diacno '< Diagnostics 

JOOIKII JOOIKII >. 
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Po^Probe 
WBEsismmsEmimnm 
PC won’t Hoot up? Find out whv 
M with our uniuersai post card... 
This is the only card (hat will function in every system on the market. The 

documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, hut also includes a detailed reference to the 
bus signals monitored by the card.” —Scott Mueller from his globally 
recognized book. 'Upgrading & Repairing m. Second Edition 

♦ Includes pads for voltmeter to attach for actual voltage testing under load. 
♦ 4 LEDs monitor +5vdc -5vdc + I2vdc -I2vdc. ♦ Monitors Hi & Lo clock and 
osc cycles to distinguish between clock chip or crystal failure. ♦ Monitors I/O 
Write and I/O Read to distinguish between write and read errors. ♦ Accurately 
monitors progress of POST for computers without POST codes. ♦ Reads POST 
codes from any IBM or compatible that emits POST codes. ISA/EISA/MCA. 

Tri-State la>gic Probe—works 
with Post-Probe and enables testing 
down to individual chip level. 

Durable /ip-up Leatherette 
Carrying Case—all your t<x>ls 
in one organized easy to carry 
toolkit. 

Post-Probe Diagnostic Card— 
when Post-Probe detects an error, 
a 2 digit BIOS code will display on 
the card telling you exactly what’s 
wrong with your PC. 100% com¬ 
patible with all ISA, PISA, Compaq 
and Micro-Channel PCs. 

Micro-Channel Adapter Card— 
(behind Post-Probe card) allows Post- 
Probe to Ik* used with Micro-Channel 
equipped computers. 

Extensive Post-Probe Manual—exhaustively complete, 
containing BIOS error codes for most PCs on tlie market, 
took up the 2-digit error code in this manual and instantly 
diagnose your PC’s problem. Also contains common chip 
diagrams, descriptions and complete troubleshooting tips. 

♦ Compatible with Micro Channel computers. ♦ Dip switch allows easy selec¬ 
tion of I/O ports to read. ♦ Includes TRI-STATE LOGIC PROBE to determine 
actual chip failures. ♦ Manual includes chip layouts and detailed POST proce¬ 
dure's for all major BIOSs. ♦ AND MUCH MORE.. .call for more details. 

Govt. Orders: NSN-7025-01 -421 -6467 

Micro 2000. Inc. Makers of Professional PC Diagnostic Tools 
1100 East Broadway, Suite 301, Glendale, California, USA 91205 
Toll Free: 800/86 4-8008 • Phone: 818/547-0125 • Fax: 818/547-0397 
Web Site: http:/Avw w .micro2000.com 

International Orders please call: 
Micro 2000 Australia.61-42-574-144 
Micro 2000 UK.44-1462-483-483 
Micro 20(H) Amsterdam.31-206-384-433 
Micro 20(H) Germany.49-69-420-8278 
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SYSTEMS 

Germany and International: 

WIBU-SYSTEMS AG 

Ruepporrer Strati* 54 0*76137 Karhruhe 

T«i *49*721 -93172-0 FAX ♦49-721-93172-22 

BBS *49.721*93172*23 CIS 100142.1674 

•mad: <nfo@ynbu d* • http //www wibu d« 

JfGRlFI 
v 

North and South America: 

Griffin Technologies, LLC 

1617 St. Andrews Dr. Lawrence. KS 66047 

T*l (800) 986*6578 ♦ (913)832*2070 

FAX (913) 832 8787 CIS 71141.3624 

•mad taletgg'Aechcom wwwgrAechcom 

Argentina: Gmpo ComuKor S A. Id. *S4-I*37447I I Fax *S4-l-3728l IS rA>3Srr\jpoev» 
Belgium, Lux COMPUSEC Tel *32-2-64S0944 Fax ♦32-2 6464266 mfogtomp,,- , 
Bratil: CASATK Tel *55*47.444 0859 Fax *55*47.444.0859 catatfcAnetvIN* cc 
Croatia: ARIES D.o.o. Tel ♦ 38S-1-2227S2 Fax *3851*2326535 
Estonia: LanSoft Ltd. Tel *372 2*215201 Fax *372*2 215283 lamoftffl^fonet c< 
France: NEOL S. A. T«L *33 3 88623752 Fax *33-3 88333772 NEOL geometer., 
japan: SUNCARLA Corp. TeJ *81*3-32493421 Fax *81-3*32493444 CIS 10021*' 
Netherlands: COMPUSEC *31-53-5740223 Fax *31-53-5726822 MbAcomxn 
Spain/portugal: DUBIT Tel *351*1*7971000 Fax *351.1-7971013 wwwdutxtpc 

SURVEYS • SALES ORDERS • TIMECARDS • REGISTRATIONS • INSURANCE CLAIMS • PATIENT HISTORY • CREDIT APPLICATIONS 

TELEFORM — AUTOMATED DATA ENTRY 
Any Form,,,Every Format! 

If your company enters information into a database, 
you need TELE form, the data collection solution. 

TELE/orm reads hand print from any form. It reads any 

data type from faxed, scanned, or even Internet-based forms. Create a form, print it, fax 
it, post it on your Web site. One form in any format, paper or electronic. Thousands of 
companies use TELE/brm to reduce their dependence on manual data entry. 

Call today to find out more about 
TELEform. your Total Data 

Collection solution. 

800-659-8755 
www.cardiffsw.com 

i * I f*77; »-/*•* 
dAtfcda *04*/. C(I £V799JL/o CardiffSoftware" 
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Jon Udell 

Ml SBB 
Java Servlets 

Servlets, the Java equivalent 

of CGI applications, can 
deliver on many of Java’s 

promises while dodging some 
of its worst limitations. 

I or many months I wondered 

when and how Java would 
first appear on The BYTE Site. 

I was determined not to use 
Java in a gratuitous way; the Web certain¬ 
ly doesn’t need any more scrolling mar¬ 
quees. Java would have to earn its keep 
by solving real problems. What broke the 

logjam was the alpha release of JavaSoft’s 
Jeeves (http://jeevcs.javasoft.com/) (aka 
JavaSoft’s Java Web Server), which can 
run Java extensions called servlets. 

Like CGI programs, servlets are easy to 
write and easy to run, and they play to 
the entire installed base of browsers. Serv¬ 
lets can do things applets can’t—write to 
files, open sockets—and they can do them 

very quickly because they’re invoked as 
threads in a demon process. 

The truth is that I still haven’t found a 
compelling reason to send Java applets 
over the wire to your browser. HTML 

assisted by JavaScript can handle a re¬ 

markably wide range of user-interface 
and data-collection chores—not as pret¬ 
tily as Java, I’ll grant, but a lot more effi¬ 
ciently. Client-side Java will really flower 

on next-generation computers and net¬ 
works. But server-side Java is ready for 
prime time now. 

My First Servlet: A URL 
Redirector 
Wiy back in my February 1996column, I 
showed how to track the use of individ¬ 
ual links on a Web page. I’m still using that 

mechanism—a Perl script that logs data 

and then returns a “Location:” header— 
but I’ve grown increasingly aware of its 
shortcomings. Mostly it’s just too slow. 

In part that’s because I’ve been unable 
to get the ISAPI version of NT Perl to coop- 
erate with the O’Reilly WebSite server 
that handles most of our site’s CGI work. 

URL Redirection in Perl and Java 
A Perl redirector, invoked as http://www.byte 
.com/cgi-bin/goto.pl?http://elsewhere.com. 

require *cgi-1ib.pl* 

open( LOG, **>>goto.log”); 

print LOG *'$ARGV[0]~$ENV{HTTP_REM0TE_ADDR} \n" 
print “Location: $ARGV[0]\n"; 

A Java redirector, invoked as 

http://www.byte.com:8080/gotoUrl?http://elsewhere.com 
import java.io.*: _ 

Import java.uti1.*; 

import java.servlet.*; 

import java.servlet.http.*; 

public class gotoUrl extends HttpServlet { 

public void service(HttpServletRequest 
req, HttpServletResponse res) 

throws ServletException, IOExceptlon 

Here's a classic CGI 

script. It logs the user's 

IP address and redi¬ 
rects the user to anoth¬ 

er Web page. You can 

write this in just four 

lines of Peri. But it's 

computationally expen¬ 

sive to run the script. 

I 
DataOutputStream log - new DataOutputStream 

(new Fi leOutputStream(“goto, log’*, true)); 

log.writeChars(req.getQueryString() + + 
req.getRemoteAddr() + “\n"); 

log.close(); 

res.sendRedirect(req.getQueryString()); 
I 

I 

Here’s the same logic in 

Java. Thanks to the 

servlet API, it's only a bit 

more complex than the 

four-line Peri script. And 

it's far more efficient 

because the servlet runs 

as a thread dispatched 

by a Java Web server. 

But even when ISAPI Perl works, it’s still 
not a panacea. “In-process Perl doesn’t 
deliver the speedup you’d expect,” ob¬ 
serves Bob Denny, WebSite’s creator, “be¬ 
cause all that OLE crap has to get initial¬ 
ized every time.” 

Perl just isn’t a good way to implement 
lightweight services. And it’s terrible on 
NT, which lacks the fork mechanism that 
Unix-based Perl servers rely on for a kind 
of poor man’s multithreading. A classic 
Unix socket server forks copies of itself 
to handle incoming requests, so the par¬ 
ent process can remain responsive to new 
requests. Perl can’t do this on NT. 

Unix partisans like to blame “brain- 
dead” NT for this. But there’s another side 
to the story. Unix-style process-cloning 
is not a substitute for real lightweight 
multithreading, which is built into NT. 
Unfortunately, Perl isn’t multithreaded 
and can’t take full advantage of NT (or 
other threaded OSes). 

Java, on the other hand, is an almost 
ideal way to build lightweight services. 
Given a Java-oriented Web server, you 
can create lightweight Web services, or 
servlets, that are automatically threaded 
and extremely responsive. And thanks to 
the Java frameworks that support serv- 
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Web Project Java Servlets 

lets, they needn’t be much more compli¬ 

cated than their Perl counterparts (see 
the listing “URL Redirection in Perl and 
Java” on page 115). The day I wrote my 
first servlet it went into production, and 
it has now been used by thousands of vis¬ 
itors to The BYTE Site. 

Our site’s inaugural Java deployment 
doesn’t do anything flashy. It just stream¬ 
lines some basic accounting tasks. If you’ve 
used that servlet, you almost certainly did 
not realize you were tapping a Java-based 
service. That’s precisely why I say that Java 
is now ready for real server-side work. 

Deploying Servlets 
For its first few weeks, my Java redirec¬ 
tor ran as a Jeeves servlet. Now in beta, 
Jeeves is a full-blown Web server that sup¬ 

ports user/group access controls. Secure 
Sockets Layer (SSL), and proxying, and it 
can also run servlets. To run Jeeves, you 

fire up the Java interpreter and load the 
Jeeves classes. The Web server appears on 
port 8080. 

An administrative server simultaneous¬ 
ly appears on port 9090. The Java applet 
that you use to manage Jeeves looks sexy. 
I’ll admit, but I soon concluded that it’s yet 

another example of gratuitous Java. Noth¬ 
ing that it does couldn’t be done in HTML/ 
JavaScript. Writing for a dozen classes to 
load before being able to set a password 
on the server quickly grows tiresome. And 
since the Jeeves beta reset itself to the de¬ 
fault administrative password every time 
I ran it, I had to do a lot of waiting. 

Eventually I realized that I didn’t need 
most of Jeeves; I only needed a platform 
for servlets. Jeeves was overkill, and all 

B00KN0TE 

The Java 
Programming 
Language 
$34.95 

by Ken Arnold and 

James Gosling 

Addison-Wesley 

ISBN 0-201-63455-4 

Iho Jav«f 

Along with David Flanagan’s indispensable 

Java in a Nutshell, this authoritative guide 

has risen to the top of my heap of Java 

books. When you get curious about things 

like synchronization, thread scheduling, 

and class loading, you might as well go to 

the source—James Gosling. Java’s inven¬ 

tor—for answers. 

The Polls Servlet’s 
Central Data Structure 

Polls 

Key 
CoverStoryPoll / Ha; 

BrowserPoll /Ate. 

Value 
Hashtable 

ashtable 

Value Value 

Ken Value Key Value 
Windows97 003 Communicator 004 
DataMining 002 MSIE4 003 
Telephony 001 Cyberdog 001 

In Java, as in Perl, you can dynamically 

create complex nested data structures. 

the extra stuff it can do was just causing 
headaches. Wis the administrative applet 
adequately secured? Should Jeeve’s CGI 
servlet be disabled to ward off possible at¬ 
tacks? There had to be a simpler way to 
run servlets. 

Enter Acme.Serve, Jef Poskanzer’s min¬ 
imal Java Web server (http://www.acme 

.com/java/software/Acme.Serve.Serve 

.htnri). This brilliant contribution to the 
Web emulates the Jeeves servlet API, runs 
servlets handily, cooperates with version 

1.1 of the Java Development Kit (JDK), 
and (unlike Jeeves) includes source code. 
Thanks, Jef! My redirector ran immedi¬ 
ately under Acme.Serve, and I have been 
using it ever since. It was easy to modify 

Acme.Serve so that the server responds 
only to the handful of URI^ that invoke the 
servlets I choose to export. 

I appreciated being able to tweak a few 
other things, too. For example, when the 
servlet logged the requesting browser’s 
address, it wrote both a Domain Naming 
System (DNS) name and an IP address into 
the log. But I didn’t want to log the DNS 
names. I don’t want users to wait for re¬ 
verse DNS lookups; it’s my policy to do 

those lookups off-line in batch analysis. 
AdjustingthegetRemoteAddr() method 
was straightforward. 

There are other ways to run servlets. 
The recently released first beta of the 
Java Web Server comes with a ServletRun- 
ner that will run a servlet without all of 
Jeeves’s baggage. The World Wide Web 
Consortium recently announced that its 

Jigsaw (http://www.w3.org/pub/WWW/ 

Jigsaw/), the original Java Web server, will 
be compatible with JavaSoft’s servlet API. 
There’s also a servlet API in Netscape’s En¬ 

terprise Server 3.0, although I found no ex¬ 
amples of its use in the currently available 
beta version of that product and so have 
not yet tried it. 

Making the Hard 
Things Easy 
With servlet technology in hand, I next 
tackled a project that I ordinarily would 
have handled in Perl. The task: to write a 
service that would enable users to create 
quick polls, vote in polls, and check the re¬ 
sults of polls. The resulting servlet, which 

is called Polls (http://www.byte.com/art/ 
downloads/polls.zip), makes a fascinating 
counterpoint to the kinds of Perl applica¬ 
tions I’m used to building. 

Larry Wall, Perl’s creator, likes to say 
that Perl aims to makes easy things easy 

and hard things possible. Java, on the oth¬ 
er hand, tends to make hard things easy, 
but easy things hard. You’ll see what I mean 
as I describe how Polls works. 

At the heart of Polls is a data structure 
that Perl hackers call a hash-of-hashes 

(HoH)—that is, an associative array (i.e., 
a set of name-value pairs) whose values are 
in turn another set of associative arrays (see 
the figure “The Polls Servlet’s Central Data 
Structure” above). In Perl, as in Java, it’s 
easy to grow this object on the fly. But Perl 
in a CGI context does not readily handle 
the following requirements: 

• Retain the object in memory across mul¬ 

tiple invocations of the application. 

• Protect the object from concurrent use 
by multiple clients. 

• Retrieve the object from disk at start¬ 
up and keep the in-memory version 
synched with the on-disk version as up¬ 
dates occur. 

These are the hard things that become 
easy in a Java servlet. When the server in¬ 
stantiates the Polls servlet, its class data (the 

HoH) hangs around indefinitely—until 
either the server or the servlet restarts. A 
typical Perl solution would have to refresh 
its in-memory objects from disk (e.g., by 
doing a database query or reading in a 
structured text file) every time a client cre¬ 
ated a new poll or voted in a poll. 

In Java, protecting the object from mul¬ 
tiple concurrent voters is as easy as adding 

the synchronized keyword to the decla- 
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iulo Ktralcnia/e. sjdil scrren/Variabie speed scrolling. advanced Uiplxurd sup 
|mmi. DDK links. hot links to gratis, relational merge, data xenfication/deaning) 
■ Powerful STATISTICA BASIC language (professional development emironmeiit) 
»ali matrix operations, full gra|>hics siqipon. and interface to external programs 
(IIILx) m Hatch command language and editable macros, flexible turn key ami 
ini tiation options, custom designed procedures can In- added to floating rf<r/o 
ht\k toolbars" All output displayed in Scrolhbecls' (dynamic. custouii/ahJc. 
im M-ntaUon quality tables with instant 21), 3D, and multiple graphs) or word 
pm, essor style report editor (of unlimited capacity ) that combines text and 
itraplis ■ Extremely large analysis designs (e g., correlation matrices up to 
l2.otXK32.000, virtually unlimited ANOVA tksigns) ■ Mqpfilc Manager with up 
to >2.000 variables (K Mb) per record ■ I nlimilcd si/e of files, extended 
(’quadruple**) precision; unmatched speed ■ Exchanges data ami graphs with 
.di. r applications via DDK, OLE, or an extensive selection <»f file impoitfaport 
Iji iliiiis (tod. ODBC access to virtually all data basis and mainframe libs) ■ 
Ihmdmls of types of graphs, ind. caiegori/ed multiple 21) and H> graphs 
ternary 2IV3I) graphs, matrix plots, icons, and unique multivariate (e g . ill) 
rr iphs ■ Facilities to custom design new graph types and add them porma 
•eiiily to menus or toolbars ■ On screen graph customi/alion with aiKancnl 
tlr iuing uniIs (e.g.. scrolling and editing of complex obpvts m (2x real /imhii 
•MHle). compound (nested) OLE documents. Multiple (irapb Aulobiyoul 
»/ mi templates, special effects, icons, page layout control for slides and 
printouts; unmatched speed of graph redraw ■ Interactive rotation, perspex 

in. and cross sections of 3D displays ■ large selection of tools for graphical 
exploration of data extensive brushing tools with animation, filling smoothing, 
overlaying, spectral planes, projections, lavered comnreakMis, marked subsets" 
rme$995. 

Quick STATISTICA (for Windows) ■ A subset ofSlAIWICi. compre 

hniMve seketion of lusic statistics ami the full analytic ami pn-vetiiation qualm 
KTJphks capabilities of STATISTIC* ■ Price $495. 

STATISTICA Industrial System (requires STATISTICA or Quick 
STATISTICA) ■ Tlie largest selection of industrial statistics in a single package, 
ipi.ility control charts (real time data acquisition options), process capability 
jn.ilvsis, KKR, sampling |»lans. and an extremely comprehensive seiecikm of 
rv|HTimental design (IX)K) methods" flexible tools to customi/e ami aiiloniale 
il analyses and rejiorts (ind. "turn key" system options, and kiols to add custom 
procedures) ■ Price $995. 

SI ATISTICA/Mec (for Macintosh)■ Price$695 (Quick $395) 

Do11vestk‘ sh/li $12 per product; 30-day money back guarantee 

STATISTICA has received the highest rating In 

EVERY comparative review of statistics software 
In which it was featured, since its first release. 

i—— 

I-V. 

HP (il* lil* ill* 

StatSoft 
2300 E. 14th St. • Tulsa, OK 74104 • (918)749-1119 

Fax; (918) 749-2217 • WEB: http://www.statsoft.com 
e-mail: info&statsoft.com 

SI Itsoft Ltd. (London, UK). ph: c44 1234041226. fax c44 1234/341622 

Si itSoH GmbH (Hamburg. Germany), ph: *49 40 4688660. lax: *49 40 4688677 

StatSoft France (Parts. Franco), ph: *33 01 45 186999. tax: *33 01 45 185 /M5 

Si itSoft Polska Sp. * 0.0. (Poland), ph: *4812-391120, tax: *48 12-391121 

S itSoft Italia (Padova. Italy), ph: *38 49 893 3227, fax: *38 49 893 289/ 

StatSoft Pacific Pty Ltd. (Australia), ph: *613 9521 4833. fax: *613 9521 4288 

..s« contact your nearest Stalsolt office lor the aulhon/od represent*** nearest you. StatSoft. tt>o StntSolt logo. STATISTICA. and ScroHsh^i aru trademarks of StatSoft. Inc. 
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Web Project 

ration of the vote() method. Saving and 
restoring the object are trivial tasks, too, 
thanks to the serialization technology in 
JDK 1.1. The poll data lives in a Java hash 
table, which implements the Serializable 
interface. That means you can simply open 
a Fi 1 eOutputStream, hook an Object - 

OutputSt ream to it, and call Polls 
. wri teObject( stream) to save it to disk. 

Restoring the in-memory object is just 
as easy to do. Adding the synchronized 
keyword to my saveObjects() method 
was all it took to guard the on-disk object 
store against corruption by multiple up¬ 
date threads. 

What about full-fledged object data¬ 
bases? You want one of those if you’re deal¬ 
ing with objects that are too large to hold 
conveniently in memory. Polls, however, 
is tiny and not likely to get much bigger. 
Each of the polls it manages is really just 
a namespace that defines a set of coun¬ 
ters. It’s the number of counters that deter¬ 
mines the size of the data structure, not the 
number of votes tallied by each counter. 

There are a lot of applications in this cat¬ 
egory. Group scheduling, for example, 
tends to generate fairly small amounts of 
complex object data. With nothing more 

than a servlet engine, the JDK l.l,andabit 
of ingenuity, you can create useful appli¬ 
cations in this domain very quickly. 

Making the Easy 
Things Hard 
A few things that would have been trivial 
in Perl consumed most of the time I spent 
on the Polls servlet. First, there was the 

problem of sorting the results of each poll. 
In Perl, that takes just a few lines of code. 
You can build an array of strings out of 
the values and keys of each poll and then 
do this: 

print reverse sort @array: 

TOOLWATCH 

Ntcrond 2.2 
$25 

lifdcf Software 

http://www.ifdcf.com 

Tasks that NT's dim-witted scheduler 

struggles mightily with-such as “run this 

command every hour at 10 minutes past 

the hour"-arc trivial matters for Unix’s 

cron tab. Here’s a capable NT version 

that's threaded, runs as a service, and does 

its job nicely. 

Java Servlets 

A 
Setup 

§> f 
Montonng Secuily Soviet. Go8«* Hefc 

O Setup 

- Basic 
General | Threads j Connection Persistence | 

- 8ervice Tuning 

File Aliases 

Servlet Aliases 

- Virtual Hosts 

MIME Types 

50conneciiora 
Capacity; i i 

10000 bites 
Memory Cache Entry; 

This applet used to eontrol the Java Web Server, looks 

spiffy. But the novelty soon wears off. 

I searched the Java API docs for quite a 
while before it dawned on me that there 
just isn’t anything equivalent to a Smalltalk 
OrderedCol lection in Java. (Try look¬ 
ing for the word sort in the index of any 
Java book. You won’t find it.) This is a real 
shame. Java gives you incredible power to 
create and manage dynamic, thread-safe, 
persistent object data, but it has absolute¬ 
ly no tools to manipulate that data in the 
most elementary ways. 

Of course, there are Smalltalk-stylc li¬ 
braries for Java. The best of these looks to 
be the Java Generic Library (JGL; http:// 

www.objectspace.com/). It’s an outstand¬ 
ing piece of work that’s freely available and 
does all the sorting, filtering, and queue¬ 
ing that you’ll ever need. It’s also a huge 
chunk of code. 

I decided not to kill my fly-size sorting 
problem with the hammer of JGL. A min¬ 
imal SortedStringVector class was all 
my servlet needed, so I wrote one. But 
there should be a middle ground. The Java 
core should provide at least basic sorting. 

Another gotcha is the chasm that divides 
primitive Java types (i.e., i nt) from their 

object counterparts (i.e., Integer). Each 
poll’s hash table contains a set of keys 
(the names of the choices in that poll) and 
values (the count of votes for each choice). 
Both the keys and the values must be ob¬ 
jects, not primitive types. But you cannot 
increment an Integer, so the vote( ) 
method has to unpack the I n t eger, incre¬ 

ment its corresponding i nt, and then re¬ 
package it as an Integer to store it back 
in the hash table, as shown below. 

Integer ObjectTally - (Integer) 
hPol 1 .get ( “choicer* ); 

int tal ly - ObjectTal ly 
.IntVa1ue(); 

tally++; 

hPoll.put ( "choicel**). new 

Integer (tally) ); 

which in Perl would reduce to simply 

ShPol1('choice*)++; 

Why can’t you just say Ob j ec t Ta 1 
1 y++? Java’s not C++; it doesn’t support 

operator overloading. And while I’m whin¬ 
ing...What, no pr i nt f-style formatting? 
Flxcuse me? Writing Java routines to pad 
numbers with leading zeros seems like a 
very silly thing to do. Again, there are, 

of course, Java libraries that implement 

printf. But these implementations aren’t 
in the language’s core, and they won’t be 
standard. 

Did You Run Any Java 
Applets Today? 
It’s a peculiar moment in our industry's 
history. The Java buzz is intense. And yet 
when you look at the Web applications that 
people actually use every day to do their 
work, you invariably find that there are 
no Java applets in the mix. The universal 
client today is still the HTML browser. The 
universal client of tomorrow will be the 
HTML/JavaScript browser. 

Client-side Java is a glorious vision 
that will not change the way most people 
use the Internet anytime soon. Why not? 
It’s just more than what the majority of to¬ 
day’s computers and networks can readi¬ 
ly push. So what are millions of people run¬ 
ning every day ? Server-based applications 
that feed the universal HTML client. 

I build such applications every day, and 
I am wildly excited about how Java can 
help. You won’t find dancing penguins 
on The BYTE Site. But behind the scenes, 
Java will be helping me run the show. □ 

Jon Udell is BYTli *s executive editor for new 

media. You can reach him try sending e-mail to 

jon u@dev5.byte.com. 
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Beyond GUI 
Graphics 

Rick Grehan 

ObjectGraphics delivers 

true object-oriented 

graphics programming. 

I here is more to Java and 
graphics than just building 
GUIs for clients. Offerings 

from the likes of Microsoft, 
Powersoft/Sybase, and Symantec provide 
a wealth of visual Java development sys¬ 
tems that are well suited for creating 

GUI-style graphics. However, Java can 
do much more than act as a client-side 
framework on which to hang buttons, 
text boxes, and scroll bars. And as more 

developers use Java as a general-purpose 
language, there will be an increased need 
for packages like ObjectGraphics, from 
Applied Visions. 

ObjectGraphics comprises a set of class 
libraries and attendant help files. These 

class libraries encompass a collection of 
graphical objects that let you build 2-D 
graphical Java applications and applets 

in truly object-oriented fashion. With the 
libraries, you can create paint/draw, CAD/ 

CAM, graphical-financial-analysis, and 
similar types of applications. 

ObjectGraphics comes from a proud 
heritage. The algorithms that sit at the 
heart of the package, incarnate in C++ 
and Pascal, have already been used. For 

instance, Pascal versions of ObjectGraph¬ 
ics were used in two versions of Imsi’s 
well-known TurboCAD product. 

Object-Oriented Graphics 
You can think of ObjectGraphics as a tool¬ 
box of classes for instantiating graphical 
objects. Classes for rectangles, ellipses, 
polygons, pie charts, and Bezier curves 
are included. 

The classes provided by ObjectGraph¬ 
ics implement objects that, simply put, do 
what objects were meant to do. That is, 
they know how to draw and scale them¬ 
selves, and they can determine whether 
they have been touched by a mouse-click. 

ObjectGraphics includes the full source code to ObjcctDraw, an 

object-oriented, graphics-based drawing package. 

Furthermore, the graphical objects come 
with methods for altering their appear¬ 
ance (e.g., you can specify the arc width 
and height of the corners of a rounded 
rectangle). The objects also have graph¬ 
ics utility methods (e.g., a rectangle can 
tell you whether a point is within itsbound- 
ing region). 

Drawable objects are not the only en¬ 
tities in ObjectGraphics. You’ll also find 
a set of drawing tools, such as a brush ob¬ 
ject (for filling shapes), a pen object (for 

drawing shape outlines), and a font object 
(for text). 

The programming environment of Ob¬ 
jectGraphics is a kind of 2-D world, im¬ 
plemented in a GCanvas object. The GCan - 
vas object is actually a container that 
carries (among other things) a GSpace 

object, which understands coordinate 

systems. The GCanva s object also carries 
a GPi cture object that contains all the 
rectangles, circles, and polygons that your 
program draws. 

This is less complicated than it sounds. 
ObjectGraphics extends fundamental 
applet and application classes (applet 
and f rame, respectively) to contain mem¬ 
ber Canvas objects. Consequently, little 
code is required to imbue your Java ap¬ 

plet or application with object-oriented 
graphics capabilities. Once you’ve initial¬ 
ized the Canvas object, you can begin 

dropping graphical objects into it. Ob¬ 
jectGraphics automatically does all the 
real work for you. 

Nice View 
For a package like ObjectGraphics to be 
useful, it must be accompanied by copi- 
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Javatalk Beyond GUI Graphics 

Life in the BeanBox 
If you want to check out Java 

component technology, you 

can download JavaSoft’s Beans 

Development Kit (BDK) from 

http://www.javasoft.com. The 

BDK, which is available for So¬ 

laris and Windows 95 and NT, 

requires that you have JDK 1.1 

(available from the same Web 

site and now in general release) 

downloaded and installed. 

Although the BDK’s primary 

utility is as a collection of API 

documents and sample source 

code, it’s more than that. Spe¬ 

cifically, the BDK also includes an executable environment for testing 

JavaBeans. This environment, which you can think of as a software test 

lab, is a frame-based Java application called the BeanBox (see the 
screen above). 

During operation, the BeanBox provides three windows. The left¬ 

most is the bean palette, a holding area for candidate beans under 

test. In the middle, the BeanBox composition window provides a stag¬ 

ing area where live beans perform. When you click on a bean in the 

palette and then click on a location in the composition window, the 

bean is instantiated and ready to test. The right window is a proper¬ 

ties inspector window. When you select a bean in the BeanBox, this 

window is filled with any editable properties the bean possesses. 

The BeanBox contains 16 beans. These range from simple (for ex¬ 

ample, the JellyBean, which draws a rounded rectangle and supports 

two properties) to more complex ones, such as the JDBC SELECT 

bean, which launches a SQL SELECT statement at a Java Database 

Connectivity database server. The composition window is itself a 
container bean. 

Bean Events and Bound Properties 
Beans do not exist independently of each other. Multiple beans with¬ 

in a container must have a mechanism for communicating with one 

another. An important aspect of a JavaBean is its ability to trigger and/or 

respond to ovents. 

To properly test the event-managing capabilities of a bean, whether 

as an ovont source or a target, you need to wire beans together. The 

BeanBox lots you do this. Once a bean is in the composition window, 

you can select it and, through the 

window’s edit menu, browse the 

event-listener interfaces that the 

bean implements. You can connect 

this event-listener interface to any 

other bean (which becomes the re¬ 

ceiver of the event) that implements 

that interface. 

It works like this: Select a bean 

in the composition window. This will 

become the event-source bean. From 

the menu, select the event-listener 

interface that you want to hook to a 

receiving bean. You also select the 

EventObject argument associated 

with this interface (the purpose of this argument will become clear in 

a moment). The BeanBox draws a rubber-band line that tracks the 

mouse. You then select the receiving bean (anchoring the rubber band), 

which causes the BeanBox to open a dialog box showing the meth 

ods in the target bean that can accept the event from the source bean. 

Which methods are compatible on the target depend on the Event- 

Object you selected back on the source bean. 

Pick the target method, and the BeanBox automatically creates, 

compiles, and loads what is referred to as an “event-adaptor class.” 

This is the actual plumbing that connects the source bean’s event to 

the target's receiving method. Once this class is built, you can test the 

source and target's behavior, verifying that the source event is properly 

handled by the receiving bean. 

The BeanBox also lets you test what are known as “bound proper¬ 

ties." A bound property triggers a PropertyChange event whenever 

that property is modified. Consequently, you can wire the property’s 

event to a target bean using much the same mechanism as described 

above. For example, a text-display bean could properly track the color 

of a rectangle-drawing bean. Whenever the rectangle’s color prop¬ 

erty gets modified, the text-display bean is notified. 

Included with the BDK is a tutorial that guides you through the pro¬ 

cess of connecting button beans to the animated Juggling Duke bean 

(as shown in the screen above). This is worthwhile for getting a quick 

feel for how beans perform event-handling under JDK 1.1. More use¬ 

ful are the later examples in the tutorial that use an analogy of water 

flowing from sources to destinations through pipes and valves to illus¬ 

trate the dynamics of event management. 

The BDK’s BeanBox is a complete proving 

ground for JavaBeans. 

ous source-code examples. Fortunately, 
it is. The ObjectDraw sample application 
is the most instructive. It implements a 
moderately complex drawing application 
(or applet) that lets you create and manip¬ 
ulate any of the graphical objects sup¬ 
ported by ObjectGraphics. 

I discovered ObjectGraphics’ mouse 
support while experimenting with C)bjcct- 

WHERE TO FIND 

Applied Visions, Inc. 
Northport, NY 
516-754-4920 
fax:516-754-1721 
http://www.avi.com 

Draw; you can, for example, pick a rect¬ 

angle up, move it to a new location, and 
drop it. ObjectGraphics handles the oper¬ 
ation smoothly. 

Currently, ObjectGraphics is compati¬ 
ble only with Java systems based on ver¬ 
sion 1.0.2 of JavaSoft’s JDK command-line 

development environment. (I used Object- 
Graphics successfully with version 1.0 of 
Symantec’s Visual Cafe.) At the time of this 
writing, a spokesman for Applied Visions 
told me that the company was watching 
the market’s acceptance of JDK 1.1 close¬ 
ly and would consider updating to the 
new version if circumstances warranted. 
T his is reasonable: Making ObjectGraph¬ 

ics dependent on JDK 1.1 features would 

make it unusable in virtually all current 
browsers. 

I found working with ObjectGraphics 
to be straightforward, even though I ex¬ 
perimented with a late beta version of the 
package. Its price of $249.95 (with source 
code; $99.95 without) definitely makes 
it worth your attention if your graphics 
development goes beyond text boxes and 
buttons. □ 

Kick Cirehan is a senior editor at Computer De¬ 

sign magazine and coauthor of The Client/ 

Server Toolkit (NobieNet, 1996). You can con¬ 

tact him at rickg@pennwell.com. 
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Let Microway build your next Graphics Workstation 
. Personal Supercomputer or Server using... 

Cray Performance 
at a PC Price! 

GjJ OJ'd/J op 
Since 1982 Microway has provided the PC world 

with the fastest numeric devices and software available 
No product in the last 15 years has excited us more than 

the 500 MH: Alpha Screamer. With its ability to execute 
2 billion operations per second, the Screamer is the best 

choice for your next workstation or server! In addition to NT, 
the Screamer runs Digital UNIX, Open VMS and Linux. 

This means you can run many of your VAX and MOTIF applications on 

the same hardware that runs Microsoft Excel or Word, Oracle, Adobe 

Photoshop; plus engineering and graphics applications such as Pro/ 

Engineer, Microstation, AutoCAD, Softimage and Lightwave. 

Plus, Digital’s FX! 32 makes it possible to run 32-bit WIN95 

and NT applications on the Alpha. Over the last 15 

years we have designed systems for thousands of 

satisfied customers including many prestigious insti¬ 

tutions. Our technicians are expert at configuring the four 
Alpha operating systems we support. 

System Performance 

Microway understands the importance of 

balancing fast CPUs with equally fast 

caches, memory and peripherals. Microway’s 
exclusive 2MB SRAM 

cache, fed by a 288-bit 

wide memory system, 

kx)sts performance by 

up to 30%. Its 64-hit 

PCI bus is driven by a 

state-of-the-art Digital 
chip set that feeds 32- 

and 64-hit PCI sockets. 

To take advantage of these resources, 

Microway installs the best graphics and hard 

disk controllers available, including control¬ 

lers appropriate for 2 and 3D Graphics 

Workstations and RAID powered Servers. 

T: 

K' 

Micro 
Way 

Numeric Performance 
Microway produces one of the finest nu¬ 

meric optimized compilers - NDP Fortran. Since 

1986, hundreds of applications have been ported to the 

X86 with it, including industry standards like MATLAI3 and 

ASPEN. Our latest RISC scheduler has a number of features 

that take advantage of the Alpha’s quad-issue capability. Run¬ 

ning on a 500 MHz 21164 that bursts at 1 gigaflop, a dot 

product kernel we use for compiler testing runs at a mind- 
boggling 940 megaflops!!! 

For a complete description of the 

optimization facilities provided by 

NDP Fortran or C, our Screamer Sys¬ 

tems and motherboard pricing call 

508-746-7341 or visit our WEB Site 

at: http://www.microway.com. 

Microway 
Digital, Alpha, 0|x»VMS and Digital UNIX TM Digital. 

NT. Excel and Word TM Microsoft 
Screamer, NDP Port ran and Microway TM Micmway. 

Technology You Can Count On 

Corporate Headquarters: Research Park, Box 79, Kingston, MA 02364 USA • TEL 508-746-7341 • FAX 508-746-4678 
www.microway.com, info@microway.com • France 33 146229988 • Germany 49 6997650001 • India 91 806637770 
Italy 39 27490749 • Japan 81 64593113 • Korea 82 25981623 • Poland 48 22487172 • United Kingdom 44 1815415466 



These CD-ROM servers 

Centralize Your 
CD-ROMs 

pump up your network's 

data delivery. 

By BYTE Editors 

□ oday the CD is inarguably the 
most popular medium for 
applications and data distrib¬ 
ution. Immune from the va¬ 

garies of magnetic media, the CD’s du¬ 
rable nature makes it a natural choice 
for long-term data storage. Data distrib¬ 
utors use CDs to hold, in addition to soft¬ 
ware, periodicals, legal and medical data¬ 
bases, government regulations, catalogs, 
and reference materials. 

As more applications and data are de¬ 
ployed and distributed on CD, network 

administrators must step up to the chal¬ 
lenge of sharing these resources effi¬ 
ciently within corporate workgroups and 

across the enterprise-network environ¬ 
ment. One solution is networked CD- 
ROM servers, which are the focus of this 
month’s Lib Report. 

Defining the Field 
We asked manufacturers to provide a 

stand-alone server providing support for 
Windows NT and NetWare and contain¬ 
ing from seven to 14 internal 8X-to-12X 

CD-ROM drives. The systems had to be 
configured for a lOBase-T Ethernet net¬ 
work. We set an arbitrary maximum cost 
of $20,000. We excluded nonindepen¬ 
dent server solutions and jukebox systems 
that don’t keep data constantly available 
on-line. 

The six systems that we tested come 
from manufacturers who specialize in 
CD-ROM server solutions: Boffin, Excel 
Computer, Micro Design International 

(MDI), Microtest, Microtest Enterprise 
Group, and TAC Systems. During our 

evaluation, the measured performance 
of these systems ranged from superb to 
unacceptable. We exercised them when 

serving single clients as well as multiple 
clients in a heavy-traffic environment. 

Four of the systems, the Boffin 7 Bay 
Tower, MDI CD-Express Connect, Mi¬ 
crotest DiscPort Tower-7, and TAC Sys¬ 

tems HotSwap LanRedi TowerDrive, are 
non-PC servers. Each is built around a 
smart SCSI-to-Ethernet interface that con¬ 
tains all the hardware, software, and pro¬ 
cessor power required to perform as an 
independent file server with few or no 

BYTE01 
CD-ROM SERVERS 

Microtest DiscPort 

Enterprise Server 

This was the outstanding performer in 

our tests, although we down-rated it a 

bit for its poor documentation. But note 

that you’ll pay a luxury-level price (almost 

double that of the next-least-expensive 

unit) for this high-speed CD server, and 

you might be just as satisfied with a less- 

expensive but slower alternative. 

external components. The units from Bof- 
fin and TAC Systems use implementa¬ 
tions of the Axis StorPoint CD-ROM serv¬ 
er controller. The two devices from MDI 

and Microtest use proprietary designs. 
The other two systems are built around 

more conventional Intel Pentium systems 
and come complete with system board, 
memory, hard disk, network interface 
cards (NICs), and video subsystems. To 
this the manufacturers add all the soft¬ 
ware and hardware needed to create a sys¬ 
tem that can serve CD-ROMs. 

We were unable to get two addition¬ 
al systems that we received to run. One, 

a Cutting Edge CDPowerServ, was con¬ 
figured for NetWare, but not Windows 
NT; the NetWare software was inopera¬ 
ble. Our attempt to install and configure 
N'T—despite consultation with Cutting 
Edge and its network software supplier. 
Or net i x—was u nsuccessfu I. 

We also passed on a Plextor PlexServ- 
er NT system. The device arrived with 16 
MB of RAM, which Plextor said was the 

standard configuration for the unit. The 
software that Plextor provided, however, 
clearly states that it requires a minimum 
of 32 MB to run. As received, the system 
would boot but was unable to run any 
benchmarks. 

Setup of the MicroTest DiscPort Tow¬ 
er-7 was problematic. The provided soft¬ 
ware did not work, but we were able to 
set it up using a separate PC as a server. 

And the TAC Systems HotSwap LanRedi 
TowerDrive ran two of our three perfor¬ 
mance tests but could not complete the 
full set. TAC tentatively attributed the 
cause to a problem in the firmware on the 
Toshiba CD-ROM drives. 

(Dis)Economies of Scale 
The need for shared access to CDs gen¬ 
erally occurs first at the department or 
workgroup level. Most existing net¬ 

worked PCs don’t have CD-ROM drives. 
And while the price for an individual CD- 
ROM drive is relatively low, equipping 

each workstation in a department or work¬ 
group with its own drive is not cost-ef¬ 
fective. A multiplicity of drives implies too 

many copies of applications, data disks, 
and license agreements. 

As deployment naturally evolves to the 
enterprise level, other problems crop up. 
Logistics aside, the massive distribution 
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NETWORK INTERFACE CARD^ 

BACK PANEL 
\'_ * • / 

(preferably hot-swappable) 

XSCSI CONNECTOR 

Illustration based on Micro Design 
International’s CD-Express Connect 

of CDs is proscribed in situations where 
data is updated frequently or security is a 
concern. Networked CD-ROM drives, by 

comparison, incur lower hardware and 
software costs and eliminate the need to 
retrofit each PC in a workgroup. 

One Coal, Many Paths 
Network administrators everywhere must 
solve several concurrent problems. They 
must give access to data to many users over 
a network. They must serve an increasing 
number of discs. And, on the practical side, 
they must keep administration and con¬ 
figuration chores to a minimum. Several 
different solutions are currently used. 

One common method of networking 
CD-ROM drives is simply to attach them 

directly to an existing file server. This so¬ 
lution requires a file server that has suffi¬ 
cient processor and memory resources 
available. This works well for single-pro- 

| tocol workgroups where administration 
§ is located close to the server hardware. 

Another solution, the peer-to-peer ap¬ 

proach, is common in the Unix world. 
Software loaded on each workstation 

communicates directly with networking 
software loaded on a dedicated CD-ROM 
server. Using existing workstations in 
this way makes for a cost-effective solu¬ 
tion. But the client software consumes re¬ 
sources on every workstation and creates 
additional administrative chores. 

A third solution, using a dependent CD- 
ROM server, lets you connect a series of 
CD-ROM drives or a tower unit anywhere 

on the network. Although the dependent 
server has no direct connection to its su¬ 
pervising PC, it still requires a software 
module on the server to control it. The 
main disadvantage of this approach is 
that CD-ROM requests must travel twice 
on the network—once from the client to 
the server, and again from the server to the 
CD-ROM tower. 

A high-performance, low-impact solu¬ 
tion can be obtained using an independent 
CD-ROM server that connects directly to 
the network and operates without the aid 

of any file server. The CD-ROM server con¬ 

tains its own software and hardware, does 
not tax other file-server resources, and 
communicates directly with clients. 

Because an independent CD-ROM serv¬ 
er appears as a true file server to the net¬ 
work, it doesn’t require you to load spe¬ 
cial software onto clients, thus eliminating 

the need to distribute, configure, and up¬ 
date the clients. Adding an independent 
CD-ROM server to the network is quick 
and easy, requiring only standard network 
OS management utilities. Some indepen¬ 
dent CD-ROM servers offer support for 
multiple protocols. A single server, for ex¬ 
ample, can operate simultaneously in Net¬ 
Ware, Windows, OS/2, Unix, and Web en¬ 
vironments. 

Contributors 
Andrew Froning, managing editor/NSTL 

Dorothy Hudson, project manager/NSTL 

Steve Platt, director of electronic 

publications/NSTL 
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It’s hard to make blanket state¬ 

ments about CD-ROM server 

performance. In heavy-traf¬ 
fic environments, CD-ROM 

servers that can single-handedly fill the 
Ethernet pipeline spend much of their 
time waiting for opportunities to trans¬ 
mit their data. But when the same small 

amount of data must he read repeatedly 
by various clients, cached performance 

is a more important consideration than 
total throughput. 

The clear leader in our testing, both in 
the PC-based server category as well as 
overall, was the Microtest DiscPort En¬ 
terprise Server. Not only did the DiscPort 

Enterprise turn in the most impressive 
results in all three of our data-delivery 
tests, it also ranked highest in the num¬ 

ber of features offered. The device’s lack 

of adequate documentation, however, 

lowered its usability score to somewhat 
below average. 

Although it couldn’t match the perfor¬ 

mance of the DiscPort Enterprise, the 
Boffin 7 Bay Tower nonetheless turned 
in top marks in the non-PC server cate¬ 

gory. Its data throughput never exceed¬ 
ed about 60 percent of that of the Disc- 
Port Enterprise, but it was impressively 
consistent. Given its easy setup and bar¬ 

gain price, the Boffin 7 deserves a serious 
look for all but the most performance- 
critical applications. 

Serving Data 
In the uncached data test, we measured 
how fast each CD-ROM server could sat¬ 
isfy a unique request from a single client 
for a sequential file read from a single 
file on a single CD-ROM. In theory, the 

maximum rate of data delivery from the 

server to the client is constrained to ei¬ 
ther the CD-ROM drive’s transfer rate or 
the bandwidth of the network, whichev¬ 
er is smaller. 

All the systems that we tested used 8X 
or 12X SCSI CD-ROM drives, so the only 

external hardware-imposed performance 
limit was the Ethernet connection. Inter- 
nally, your choice of SCSI and network 

hardware might create a performance 
bottleneck. The two PC-based servers, the 
DiscPort Enterprise and the Excel CDS- 
14, both came equipped with 10-/100- 
Mbps Ethernet NICs. The four non-PC- 

based CD-ROM servers we tested were 
each equipped with 10-Mbps Ethernet 
connections. 

The DiscPort Enterprise delivered un¬ 
cached data at 51 percent of the network’s 

maximum capacity, which is a remarkable 
achievement indeed. The device bested 

Gauging Bang for the Buck 
The advantages of adding a dedicated CD-ROM server to your network 

are clear. A system that serves CDs responsively, allows easy manage¬ 

ment and control, and-most important-doesn't negatively impact your 

network infrastructure is obviously a net gain. But when you are defin¬ 

ing true value, you must carefully weigh the perceived benefits against the 

real costs. 

network, such as at the workgroup level, might be a more logical topology 

for your application. (Does accounting really need to read engineering's 

CDs?) Isolated servers can reduce the need for swapping discs, enhance secu¬ 

rity, and, in the case of the Boffin 7 Bay, save you money and increase your 

network’s effective throughput. 

The accompanying graph shows two interesting gauges of the tested sys¬ 

tems. The first set of data shows the average throughput of each system 

across the three performance tests, in bytes per second. The second data set 

shows how much it costs to get that throughput, measured in bytes per sec¬ 

ond per dollar. 

The Microtest DiscPort Enterprise Server turns in the highest average 

throughput of any system we tested: 937,548 Bps. This performance is ex¬ 

tremely pricey, however. At $ 19,999, the DiscPort Enterprise was-by a wide 

margin-the most expensive system we tested. The runner-up, the Boffin 7 

Bay Tower, was able to turn in only about 60 percent of the DiscPort Enter¬ 

prise's performance. 

In terms of real value for the dollar, however, the 7 Bay is the clear lead¬ 

er. Priced at $3548, it delivers data at the highly cost-effective rate of 161 

Bps/dollar. This is nearly four times the DiscPort Enterprise's 47-Bps/dollar 

performance. 

Your first instinct might be to buy a single high-performance server for 

the entire network. In that case, total throughput is important for serving 

many simultaneous clients across an enterprise-level network. When a sin¬ 

gle central CD-ROM server makes sense, the extra performance edge that 

the DiscPort Enterprise provides could be worth the premium. 

On the other hand, having several CD-ROM servers distributed across a 
Performance and price are often at odds, but here the least 

expensive system provides the best value per dollar. 
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LAB RESULTS 
C D ROM S E 

BEST OVERALL/ 

BEST PC-BASED SERVER 

Microtest Enterprise Croup 
DiscPort Enterprise Server 
for Windows NT 

The DiscPort Enterprise 
Server is the champion 
of the crop, equaling or 

outperforming the 
other systems 
consistently. 
Providing Foaluros 

near-maxi¬ 
mum throughput under all conditions, it’s Technology 

the best choice for high-demand environments 
where performance is the only concern. For less 

demanding applications, however, its high price 
makes it a poor value for the money. 

WEIGHTING 

Usability 

BEST NON-PC SERVER 

Boffin 7 Bay Tower 

Located at the opposite end of the price spectrum from the 
DiscPort Enterprise Server, the Boffin 7 Bay offers middle- 

of-the-road performance but does so consistently, regardless 
of demand. At a price of just 

$3548, the device represents 
an exceptional value for 

the money. Unless 

money is no object, 
this unit deserves 

serious considera¬ 
tion for a role as 

your primary or 

secondary CD-ROM 
server. 

Microtest Enterprise Group 
DiscPort Enterprise Server 

PRICE 

$19,999 

Boffin 7 Bay Tower $3548 

Excel CDS* 14 $7995 

MDI CD-Express Connect $4395 

Microtest DiscPort Tower-7 $5695 

TAC Systems HotSwap 
LanRedi TowerDrive 

$11,050 

TECHNOLOGY IMPLEMENTATION PERFORMANCE 

★ ★★ ★ ★★ it it if if it 

★ ★★ *** *** 

★ ★★ ★ ★ 

*** *** ★ 

★ ★★ ★ ★★ *** 

*** *★* ★ 

FEATURES USABILITY OVERALL RATING 

★ ★★★★ ★ ★★ ★ ★★★★ 

★ ★★★ ★ ★★ ★ ★★ 

★ ★★★ ★ ★★★ ★ ★★ 

★ ★★★ ★ ★★ ★ 

if if if it ★ ★★ ★ ★★ 

★ ★★★★ ★ ★★★ ★ 

* * * * * Outstanding * * * * Vcwy Good * * 

its nearest competitor in this test, the 
Boffin 7 Bay, by 34 percent, and the Ml)l 

CD-Express Connect by a staggering 750 
percent. 

The cached-data test provides an in¬ 
sight into both the adequacy of the serv¬ 
er’s cache and the design of the CD-ROM- 

drive-to-Ethernetdata path. A system with 
effective caching should be able to deliv¬ 
er the requested data at memory speed, 

subject to the bandwidth limitation of the 
Ethernet port. 

With the DiscPort Enterprise, DiscPort 
Tower-7, and Excel CDS-14, the cached- 
data performance did indeed jump to ap¬ 

proximately 80 percent of Ethernet capac¬ 
ity. Meanwhile, the Boffin 7 Bay showed 

only a minor improvement over its un- 
cached performance, which is symptom¬ 
atic of a too-small cache. The CD-Express 

Connect exhibited no significant perfor¬ 
mance change compared to its uncached 
performance. 

Good * * Fair * Foot 

Juggling Conflicts 

We designed the multiple-client/multiple- 
disc test to stress the server systems and 
evaluate their ability to manage conten¬ 
tion for the network, internal SCSI bus, 

and cache. Again, the DiscPort Enterprise 
led the pack, delivering the same aggre¬ 
gate amount of data as it did in the single¬ 
client test, but divided essentially equally 
among seven clients. 

The Excel CDS-14 and DiscPort Tower- 
7, both of which performed well in the 
cached-data test, fared poorly under the 
strain of serving multiple high-demand 
clients. These systems, which had previ¬ 
ously managed to fill over 80 percent of 
the available network bandwidth when 
delivering data to a single client, dropped 
to 24 percent and 12 percent of network 
bandwidth, respectively, when attempt¬ 
ing to serve multiple users. Again, the data 
that was delivered in our tests, though 

of reduced quantity, was approximately 
equally divided among the clients. 

The TAC Systems HotSwap LanRedi 
TowerDrive, which scored well in the un¬ 
cached single-client tests, would not run 
the multiclient test at all. This unit is based 
on the same Axis StorPoint technology as 
the Boffin 7 Bay Tower, but while the 7 
Bay uses Plextor drives, the TowerDrive 
uses drives from Toshiba. Because TAC 
was unable to resolve the problems we en¬ 
countered with this system, we gave the 

TowerDrive poor performance and over¬ 
all-score ratings. 

In the multiclient test, as in the others, 
the 7 Bay clung tenaciously to the middle 

of the performance range, filling from 38 
percent to 49 percent of the Ethernet pipe¬ 
line regardless of cache status or number 
of users. Still, given the 7 Bay’s aggressive¬ 

ly low price, this moderate but consistent 
performance is entirely reasonable and a 
good value. 
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Microtest’s Honkin' Server on Wheels 

Mounting the Microtest DiscPort Enterprise Server on rollers is a necessity. 

Typical of the larger server models, its sheer bulk and weight mean you 

won't be carrying it around the office. As compensation, you get plenty of 

space for expansion. A blind-mate backplane (which makes plugging in drives 

a simple, "blind" operation) allows the CD-ROM drives, each in its own pop-out 

tray, to be replaced easily. And the large power supply and plenty of extra 

cooling allow the unit to easily handle a large number of drives. 

Just Boffin Along 

At the opposite extreme of stature from the DiscPort Enterprise is the 

Boffin 7 Bay Tower. Compact, and with no wasted space, this unit is 

the ideal candidate for remote installations or workgroup applications. Its 

compact SCSI-to-Ethernct connector provides multiprotocol support that 

makes it a viable plug-and-play addition to nearly any network. 

TECH FOCUS PERFORMANCE 

Calculating Throughput 
Several factors conspire to reduce the bandwidth that a CD-ROM 

server can deliver. The data transfer from the server must deal with 

the bandwidth and latency imposed by its CD-ROM drive, SCSI bus, 

half, percentages as low as 40 percent still represent respectable 

throughput. Scores below 40 percent are indicative of unresolved con¬ 

tentions within the server itself. 

and network interface card (NIC). On the receiving end, similar inef¬ 

ficiencies apply. 

A detailed analysis of transmission protocols, packet sizes, over¬ 

head, and other variables might be interesting in the abstract. But for 

evaluating these servers, it's simpler to do a back-of-thc-napkin cal¬ 

culation based on the full 10-Mhps Ethernet bandwidth. 

All the systems we tested use 8X or 12X CD-ROM drives, providing 

1200- and 1800-Kbps transfer rates, respectively. All drives were con¬ 

nected to a fast SCSI or equivalent, providing approximately 10-Mbps 

bandwidth. We measured the performance of the servers directly in 

bytes per second delivered to the client. 

The graph at right shows the data delivered by each server in each 

of the three tests as a percentage of Ethernet bandwidth. The high¬ 

est scores range from 81 percent to 83 percent bandwidth. This is con¬ 

sistent with a ballpark estimate of 15 percent to 20 percent overhead 

on the network, and it represents saturation. Servers scoring high in 

this test are in a good position to fill requests quickly. 

Lower scores indicate that the server was unable to collect and 

transmit data fast enough to fill the network pipe. If you assume that 

other network traffic would likely reduce the available bandwidth by 

CD-to-Client Throughput 

DiscPort 
Enterprise 

Boffin 

CDS 14 

DiscPort 

CD-Express 

20 40 60 80 

Percentage of 10 Mbps Ethernet bandwidth 

The ability of these servers to fill the network pipeline 

varied from excellent to unacceptable. 
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e rated these CD-ROM servers 
based on their performance, 
usability, features, technolo¬ 

gy, and price (all on a scale of 
one to five stars, except for price). We de¬ 
rived the performance rating by averag¬ 
ing the results from three equally weight¬ 

ed tests. Each performance test measured 
the systems' performance under various 
conditions that occur in a real-world net¬ 
work environment, including network 
and data contention. 

The overall-rating score comes from 
a 65:20:10:5 weighted rating of perfor¬ 

mance, usability, features, and technol¬ 
ogy, respectively (see the pie chart on page 

125). Because performance is the over¬ 
riding concern with servers, we gave it 
the highest weighting in our overall rat¬ 
ing. We judged system performance based 
on raw throughput. 

Test Methodology 
We connected each CD-ROM server indi¬ 
vidually to a 10-Mbps Ethernet network 

using the network interface adapters 
provided with each product. Each serv¬ 
er was configured according to the man¬ 

ufacturer's directions. Setup included 
installing any provided software needed 
to make the server and the CD-ROM 
drives visible to the test network. When 

CD-ROM management programs were 
provided, we installed and evaluated 
them to gauge their ease of installation. 
However, the servers we tested provide 
network access without these tools. 

Our test network comprised three I >ell 
Optiplex Pro GXs that had dual 200-MI 1/ 
Pentium Pro processors and 64 MB of 
RAM. 7 he OS for all six systems was Win¬ 
dows NT Server 4.0. We attached each of 
the client systems to the network through 
an Ethernet hub and cables. 

Our performance test software is a pro¬ 
prietary application developed by NSTL. 
Executed from a client system, it makes 
file-read requests from a drive mapped 
to a CD-ROM drive in the server system. 
I he application reads a specified number 
of 16-KB sequential blocks of data from 
a contiguous 650-MB file on a specially 
authored CD. 

Each read test is executed for a fixed 
period of time. Then the cumulative num¬ 

ber of bytes read is reported and the 
performance, in bytes per second, is cal¬ 
culated. Thus, the tests measure through¬ 

put speed for sequential reads of one file. 
No evaluation of random-read speed 

was conducted, as random reads are far 

less frequent than sequential reads. Be¬ 
cause all files are written to the original 

CD-ROM in sequential fashion, there's no 
file fragmentation. In addition,each CD- 
ROM drive in the system under test was 

loaded with an identical CD-ROM disc 
to eliminate variances in performance 
due to file size or location on the disc. 

Cache Evaluation 
Our first performance test evaluates data 
transfer speed when reading uncached 
data. The CD-ROM server is rebooted to 

ensure that no data is cached. A single 
client system requests 1000 16-KB blocks 
of data from a single mapped CD-ROM 
drive. Because this is the first time the 
server reads the information from the CD, 

neither server- nor client-based caching 
has an effect on performance. Theoreti¬ 
cally, the throughput for this test should 
closely match the maximum data-deliv- 
ery speed of the CD-ROM drive itself. 

The second performance test measures 
the efficacy of t he Cl )-ROM server's cach¬ 
ing. A second, different workstation reads 
the identical 1000 blocks of data from 

the same file on the same CD. We found 
that it was vital to use a different work¬ 
station here; if we used the same work¬ 

station, NTs caching completed the test 
with no network activity at all. 

In this test, the impact of the server 
cache is isolated; the server should cache 
the data from the previous test. If the CD- 
ROM server has enough cache to hold the 
entire section of the file read in the test, 
the data transfer speed should approach 
the speed of the network interface. These 
two single-client tests provide an indica¬ 
tion of the CD-ROM’s data transfer speed 
and the effects of server-side caching. 

The third test maximizes contention 
for SCSI and network bandwidth so well 
that the TAC Systems HotSwap LanKedi 
TowerDrive was unable to complete it. 
We used a single-client system for this 
test and mapped each of seven CD-ROM 
drives on the server being evaluated to an 

individual drive letter. Then we started 
seven iterations of the test program si¬ 
multaneously as separate tasks in sepa¬ 
rate sessions. 

Eor this test, each program requested 
2000 16-KB sequential blocks of data. To 
properly service these requests, the CD- 

ROM server must manage the data traf¬ 
fic across the network interface as well 
as the use of its SCSI channel. The total 
throughput for the test is the sum of the 
throughputs for each individual session. 

On the fastest servers with the fastest 
drives, the aggregate throughput closely 
approaches the limit of network speed. 

The larger the number of CD-ROM drives, 
and the faster each drive was (the systems 
came with 8X and 12X drives), the more 

likely the response time under high loads 
will be restricted by the pipeline. 

In high-traffic environments, the net¬ 
work bandwidth of the CD-ROM server 
might be a factor when you choose your 

system. The four systems with specialized 

SCSI/network-interface-card (NIC:) con¬ 
nectors—the Boffin 7 Bay Tower, MDI 

CD-Express Connect, Microtest DiscPort 
rower-7, and TAC HotSwap LanRedi 

TowerDrive—offered only a 10-Mbps 
network interface. The two systems we 
tested that included full-blown servers, 
the Excel CDS-14 and Microtest Enter- 
prise Group DiscPort Enterprise Server, 

supported 100-Mbps network adapters. 
Several of the devices offer software 

that implements a strategy known as load 

balancing. Load-balancing software al¬ 
lows you to load several identical copies 
of a CD-ROM onto the same system. In a 
situation where many users require simul¬ 
taneous access to the same files, the serv¬ 
er automatically rolls over the requests 
to the next free CD-ROM drive to avoid 
contention and reduce the overall wait¬ 
ing period for users. 

Evaluations in this refxirt represent the judg¬ 

ment of BYTE editors, based on tests con¬ 

ducted \ry NSTL, Inc., as documented in a 

recent issue of its monthly PC Digest. To 

purchase a copy of the full report, contact 

NSTL at 625 Ridge Pike, Conslxdxx:ken, PA 

19428; (610)941 -9600; editors (f i nstl. com. 
fora subscription, call (SIX)) US-2776. BYTE 

magazine and NXII. are both operating units 

of’lhe McGraw-Hill Companies, Inc. 
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CD-ROM SERVERS FEATURES 
Boffin, Ltd., Boffin 7 Bay Excel Computer Micro Design 
Tower with Plextor 12x | j| Excel CDS-14 International, Inc 
Drives and Axis StorPoint 1 CD-Express Connect 

Price as tested (MSRP) $3548 $7995 $4395 
Overall rating ★ ★★ ★ ★★ ★ 

SPECIFICATIONS 

CPU manufacturer and model Axis Etrax Intel Pentium AMD80186 
Memory 32 MB 128 MB N/A 
Floppy drive ✓ 
Maximum number of CD-ROM drives 7 14 14 
Hot-swappable CD-ROM drives Optional 

Serial interface ✓ ✓ 
Internal form factor Half-height Half-height Full-height 

CD-ROM DRIVE SPECIFICATIONS 

Manufacturer and model Plextor PX-12TSi Toshiba XM-570 IB NECCDR-1410A 
Sustained data transfer rate 1.8 MBps 1800 KBps 1200 KBps 
Burst data transfer rate (synchronous) 20 MBps 10 MBps 10 MBps 
Burst data transfer rate (asynchronous) 56 MBps 5 MBps 5 MBps 
Maximum spin rate (rpm) 6360 6360 1840 
Average random seek time (ms) 95 115 130 
Spin-uptime (seconds) 1.2 5 4 

SCSI CONTROLLER 

Manufacturer and model Axis Etrax Adaptec 2940 & 3940 Twin N/A 
Fast ✓ ✓ 
Cache ✓ 
External SCSI connector ✓ 
Multichannel ✓ 
Maximum number of drives supported 7 56 7-14 

CASE 

Height x width x depth (inches) 15.75x7.5x16 33x14x25 16.1x6.5x16.5 
Weight (pounds) 30 110 39 
Power-supply quantity/wattage 1/250 2/250 each 1/200 

NETWORK ENVIRONMENTS 

NetWare 3.x and 4.x ✓ ✓ ✓ 
Windows 3.11,95, and NT 4.0 ✓ ✓ ✓ 
Microsoft LAN Manager ✓ ✓ 
IBM OS/2 LAN Server ✓ ✓ 
Unix NFS PCNFS.Sun Solaris 
Macintosh 

NETWORK CONNECTIONS 

Ethernet 10Baso-T (twistedpair) ✓ ✓ ✓ 
Ethernet 1OBase-2 (thin) ✓ ✓ ✓ 
Token Ring Optional Optional 
FDDI ✓ Optional 

Number of simultaneous users 255 Unlimited 20-50, depending 

on usage 

CUSTOMER SUPPORT 

Warranty length (years)/coverage 1/P,L,R 2/P, L, F, R 1/P,L,F,R 
Toll-free phone 800 248 5328 800-995-1014 800-228-0891 
Phone 612-894-0595 972-980-7098 407-677-8333 
On-line address http://www.boffin.com http://www.excelcdrom.com http ://www.mdi.com 
Inquiry number 1093 1094 1095 

BYTE Beet ✓-yos; Warranty: P-purls; l-labor; ★★★★★Outstanding ★ ★ ★ ★ Vury Good ★★★Good 

N/A ■ not applicable. F - freight to repair center; R — return to customor. ★ ★ Fair ★ Poor 
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Microtest, Inc 
DiscPort Tower-7 
8x CD-ROM Drive 

$5695 

*★* 

Microtest Enterprise Group 
DiscPort Enterprise Server 
for Windows NT 

$19,999 

***** 

TAC Systems, Inc 
HotSwap LanRedi TowerDrive 

$11,050 

* 

* Intel Pentium Axis StorPoint 
64 MB 2-32 MB 
✓ 

7 56 14 
✓ ✓ 
✓ ✓ 

Half-height Half-height Half-height 

NEC 1410 Toshiba XM-570 IB Toshiba XM-570 IB 
1200 KBps 1.8 MBps 1800KBps 
10 MBps 10 MBps 10 MBps 
5 MBps 10 MBps 1.7 MBps 
INP 2400-6360 1000 
130 115 115 
INP 3 4 

N/A Adaptec 3940U N/A 
✓ 

✓ 
✓ ✓ 

✓ 
7 14 7 

20x10x13 35x10.75x24 32x7x16 
50 112 60 
1/250 1/450 2/250 each 

✓ ✓ ✓ 
✓ ✓ ✓ 

✓ ✓ 
✓ ✓ 
✓ All 

✓ ✓ ✓ 

✓ ✓ ✓ 
✓ Optional 
✓ ✓ ✓ 

✓ 
Unlimited NT Server maximum 128 

1/P, L 1/P,L,F,R 1/P,L,R 
800-526-9675 800 880-5644 800-659-4440 
602-952-6400 603 880 0300 205-721-1976 
http://www.microtest.com http://www.microtest.com http://www.tacsystems.< 
1096 1097 1098 

* Tho DiscPort Towor 7 attaches logically to a roal server Because INP - information not provided by CD ROM manufacturer. 
of that, it doesn’t have a CPU, L2 cache, memory, or hard disk. 
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Firewall Software 
for NT and Unix 

All kinds of people are 

trying to get into your 

organization through the 

Internet. These software 

firewalls help keep out 

the riffraff. 

By David Seachrist 

and Helen Holzbaur 

ver the past year or so, orga¬ 

nizations as clever and exalt¬ 

ed as the Central Intelligence 

Agency, the U.S. Department 

of Justice, and NASA have had their 

Web sites hacked. If the spooks, wonks, 

and rocket scientists are having trouble 

protecting their Internet assets, how suc¬ 

cessful is the average IS department 

likely to be? 

Help is available from Internet fire¬ 

walls. They can keep unauthorized visi¬ 

tors from accessing sensitive resources 

inside the corporate intranet while still 

allowing access to public resources like 

the corporate Web server. Even if the 

Internet server isn’t connected to an inter¬ 

nal network, a firewall can help protect 

the integrity of data published there. 

While some network resources are too 

sensitive to expose to the Internet 

through a firewall, most organizations 

with any Internet connectivity can use 

one—it’s just good security policy. 

One firewall benefit is screening out the 

details of your site and intranet from pry¬ 

ing eyes: The less outsiders know about 

your network, the harder it is to attack. 

Even if your Web server is isolated from 

your intranet, a firewall is still a good idea 

for screening the server from unfriendly 

probes and thwarting HTML vandals. And 

it’s an absolute necessity if the server sup¬ 

ports commercial transactions. 

For this report, we tested six Unix 

products and three Windows NT prod¬ 

ucts. All the Unix packages use a “hard¬ 

ened” version of the OS, in which as many 

security holes as possible are plugged: 

usually unnecessary system services that 

vandals like to use as toeholds to gain 

access to servers and connected systems. 

The three Windows N'T products we test¬ 

ed—AltaVista Fire Wall 97, Centri, and 

Eagle—build on NT’s security model, 

which isdcsigncd forC2-lcvel security as 

defined by the U.S. Department of 

Defense. 

We tested these servers for performance 

under typical real-world network loads 

and for how well they handled typical 

Internet attacks, as well as for ease of use 

and configurability, which are equally 

important in light of the 90 percent or 

more of security breaches that result from 

improper firewall configuration. 

Of the nine packages tested, Cyber- 

BYTElHaa 
INTERNET FIREWALL 

CyberGuard Firewall 

outperformed all other products in every¬ 

thing but performance, where it still came in 

well above average. Its ease of use makes it 

an ideal choice for companies seeking to 

leverage their internal expertise instead of 

hiring an Internet security expert. 

Guard’s CyberGuard Firewall tied with 

three others for a near-perfect security 

score, but it edged out its two closest com¬ 

petitors with a combination of the best 

features, easiest management, and re¬ 

spectable performance. 

Two runners-up are also worthy. 

AltaVista Firewall 97 overcomes its rela¬ 

tive lack of features (like the absence of a 

hardened OS) with top performance 

and a simple management interface. 

Check Point Firewall-l’s full feature set 

and high performance are countered by 

its less-than-perfect configuration tools. 

Big Hack Attacks 
The NS IT. security test suite uses two dif¬ 

ferent name servers, both located in 

the same domain. One is situated on the 

private network. Its purpose is to han¬ 

dle name-service requests on the private 

network. The other name server is locat¬ 

ed on a segment of the network known 

as the demilitarized zone. The purpose 

of this second server is to handle all 

name-service requests for the private 

network that cannot be handled by the 

private network’s Domain Naming Sys¬ 

tem (DNS) machine. In effect, it acts as 

the “root” name server to the Internet. 

The results of the security tests show 

that all nine products offer high levels 

of security when properly configured. 

To assure proper configuration, vendors 

set up their own products for the secu¬ 

rity tests. Most of the firewalls we test¬ 

ed managed to detect all but one or two 

of the nearly 100 simulated attacks. 

None of the programs failed during 

attacks deemed to be high risk in nature. 

Centri Firewall and Eagle NT Firewall 

each failed a medium-risk attack. Cen¬ 

tri Firewall failed three low-risk attacks; 

Eagle NT Firewall failed two. Black Hole 

failed two medium-risk and nine low- 

risk attacks. Gauntlet and Sidewinder 

Security Server failed two low-risk at¬ 

tacks. The other products each failed 

only one low-risk attack. 

What About the OS? 
Unix and NTboth have exploitable secu¬ 

rity weaknesses. For example, if a hack¬ 

er cracks the Unix root account (with read 

and write access to all system resources), 

the entire network and its resources are 

at the hacker’s command. Windows NT 
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Graphically viewing firewall 

statistics with Network-1 ’s 

Firewall/Plus. | 
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Running a firewall is not a trivial task, so vendors provide network managers with a variety of tools 

for choosing types of alerts, scanning entry attempts, and setting up access control filters. 

offers an option to store passwords in 
cleartext in the system registry, which, if 

enabled, puts those accounts at risk. Var¬ 
ious system and network services, noto¬ 
riously the Unix sendmail program, can 
also offer hackers a backdoor through 

which they can gain access to the operat¬ 
ing system. 

Often weaknesses in network security 
are as much a problem of proper configu¬ 
ration as the OS’s design. The main thing 

is to remove unnecessary services and 
locate as many “holes” as possible and con- 
figure the network in a way that is both 
usable and secure. Most of the vendors 
offer their software with securely config¬ 
ured OSes, usually some variant of Unix. 

Micromanaging 
the Firewall 
Since one can never tell when and where 
security break-ins might occur, firewall 

programs that allow remote notification 

of the system administrator are very handy. 
If a program can alert the network man¬ 
ager to a security breach by pager, then the 
response time to shut down the system will 

be much faster than if you have to browse 
through the system logs the next day. In 
addition, the ability to shut down further 
access from a remote site is preferable to 

requiring the network administrator to 
drive from home to the office when 
breaches occur after hours. 

All the firewalls we tested, except Fire- 
Wall/Plus, can notify the system adminis¬ 
trator by e-mail or pager in the event of an 

attack; the notification capabilities of Cen¬ 
tri Firewall and Black Hole were slightly 
more difficult to configure than those of the 
other products. Centri Firewall and Fire- 

Wall/Plus are the only two that do not allow 
administrators to turn off outside access to 
a site remotely. Of the products that do. 

Black Hole and Sidewinder Security Serv¬ 
er required the most effort to accomplish. 

Logging and Tracing 
When an attempt to enter the system fails, 

you might not want the system to page you 
at home, but you do want the firewall to 
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INTERN E T FIR E W A L L S 0 F T W A RE R A T 1 N G S 

BEST OVERALL 
CyberGuard Firewall 

Type Service Packet Origin Packet Destination Options 
proxy trinetflep EVERVONE EVERYONE 

This program combines isabilityand lots of 
-if; proxy 
—r^POffrit 

kogm/kp 
ftp/tep 

LOCAL _HO$T 

EVERVONE 

EVERVONE 

<*t0 ^NETWORK fgjS. J 
features with top security and performance. 4!; wo** htlD/ICD ALL INTERNAL EVERYONE 

SECURITY MANAGEMENT FEATURES PERFORMANCE TECHNOLOGY OVERALL EVALUATION 

CyberGuard Firewall ★ ★★★★ ★ *** if if if if if ★ ★★★ ★ ★★★★ 
AltaVista Firowall 97 ★ ★★★★ ★ ★★★ ★ ★★ ★ ★★★★ ifirifir 

Black Hole ★ ★★ if if ★ ★★ ★ ★ ★★ ififif 

Centri Firowall ★ ★★ ★ ★ ★ if if if if ★ ★★★ ★ ★★ 
Check Point FireWall-1 ★ ★★★★ ★ ★★ ★ ★★★★ ifififirif ★ ★★ ★ ★★★ 
Eagle NT Firewall ★ ★★ if if if if ★ ★★★ ★ ★★ 
Firowall/Plus ★ ★★★★ if if ir ★ if if ★ ★ 
Gauntlet Internet Firewall ★ ★★★ ★ ififif ififif 

Sidewinder Security Servor ★ ★★★ ★ ★ ★ if if if ★ if if if icifif 

AVERAGE ★ ★★ if if if ★ ★ ifirif ★ ★★ 

★ ★★★★ Outstanding ★★★★Very Good ★★★Good ★★ Fuir ★Poor 

record the attempt. Firewalls that log and 
attempt to trace addresses of failed authen¬ 
tication are helpful in spoiling the attempts 
of unwanted visitors to break in. 

AltaVista Firewall 97, Black Hole, 
and Sidewinder Security Server scored 

highest in the management scenario that 
measures the firewall’s logging function; 
they offer the widest breadth of circum¬ 
stances in which information could be 
sent to a log file. Every other program 

offered adequate logging functions 
except Gauntlet, which logged entries 
in only two of the 11 logging trigger sce¬ 
narios. Only two firewalls allowed run¬ 
ning traceroute or finger on an attack¬ 
ing machine: Ragle and Sidewinder. 

Preventing Denial 
of Service 
In addition to actual break-ins, some 
inconsiderate hackers cause annoyance 
attacks by flooding a Web site with 
requests, thus blocking access to the site 
by other users. Firewalls should be able 

to prevent such denial-of-service attacks. 
All nine programs protect well against 
SYN flooding and the Ping of Death. But 
the firewalls vary in how they handle 
full logs and disk-full errors (in both sce¬ 
narios, the most secure option is for the 
system to shut down). 

CyberGuard Firewall shuts down dur¬ 
ing both disk-full and log-full error con¬ 
ditions. AltaVista Firewall 97 and Side¬ 
winder Security Server both shut down 
on a disk-full error, but they simply rotate 
log files on a log-full error. Black Hole 

and Gauntlet deny access in disk-full sit¬ 
uations. Gauntlet rotates logs in a log-full 
error condition. Black Hole turns off log¬ 

ging—the least preferable action to take 
with a log-fulI error. Centri Firewall and 

Eagle NT Firewall both turn off logging 
in a disk-full condition and rotate logs 
in a log-full condition. Check Point 
Fire Wall-1 and Fire Wall/Plus turn off logs 
in both disk-full and log-full conditions. 

Transparent Protection 
Security is essential, hut you can’t overlook 

how it might he affecting routine opera¬ 
tions. With this in mind, NSTL looked for 
products that allow all outgoing access 
while protecting against external attacks 
that “spoof” internal IP addresses. 

Although all nine programs place no 
restrictions on outgoing access and pro¬ 
tect against IP spoofing, configuring the 

Firewall Technology Trade-Offs 
The four basic firewall technologies involve 

clear trade-offs that differentiate them 
from each other: 

Filtering gateways make routing deci¬ 

sions based on information in network pack¬ 

ets. If a packet passes the security criteria, 

the gateway passes it through. Filtering gate¬ 

ways are easy to build but difficult to config¬ 

ure securely. Because filters pass traffic 

directly from an untrusted network, they are 

not as secure as other gateways. 

Circuit-level gateways operate at the 

session level and require modified clients to 

communicate directly with the gateway, 

which appears to the outside host as the ses¬ 

sion originator. Typically these gateways 

use a state table listing valid connections, 

with subsequent connections granted or 

denied by comparing the request with state 

table data. Circuit gateways are less useful 

in environments where users need several 

types of Internet service or where in-bound 

services must be provided. 

Application-level gateways (aka prox¬ 

ies) operate at the application level, negotiat¬ 

ing each client/server connection made 

between a host on the trusted network and a 

host outside. Like the circuit gateway, they 

never directly link trusted and untrusted net¬ 

works. Hosts inside the trusted network point 

their clients to the application gateway, which 

accepts client requests (e.g., HTTP, Telnet, or 

FTP) and relays them to an external destina¬ 

tion host as if the firewall were the requesting 

client. The firewall accepts replies from out¬ 

side and resends them to the internal client. 

Operating at the application layer enables fea¬ 

tures such as user authentication and proto¬ 

col-specific filters like ActiveX blocks. 

Stateful inspection uses a tableof rules 

in which the firewall administrator defines 

parameters for the different services on your 

network. The firewall then tests the “state" 

of TCP traffic as it passes through the firewall 

by checking it against the state table. 

Although stateful inspection detects many 

known attacks, with many more added as they 

become known, if the state table becomes 

corrupt the network has a chance of being 

exposed. -David Seachrist 
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AltaVista Black Centri 
Firewall 97 Hole Firewall 

DESIGN 
Packet filter ✓ ✓ 
Application proxy ✓ ✓ ✓ 
Circuit relay ✓ ✓ 
Stateful inspection 

Other architecture 

OS AVAILABLE 

BSDI Unix, BSDI Unix, Windows 
Digital Unix/ SunOS 
Ultrix. 

NT 3.51 

Windows NT 
3.51, NT 4.0 

PRICING 
25 users $3995 10 clients/ 

(50 nodes) $2900 
$5000 

1000 users $14,995 $20,500 
(unlimited (unlimited 
nodes) users) 

$15,000 

INTERFACES 
(in addition to 10-Mbps Ethernet) 
4- or 16 Mbps Token Ring ✓ ✓ ✓ 
FDDI ✓ ✓ 
25-Mbps ATM ✓ ✓ 
155 Mbps ATM ✓ ✓ 
Fast Ethernet ✓ ✓ 
10OVG-AnyLAN ✓ ✓ ✓ 
Serial up to T1 /El ✓ ✓ 
T3/E3 ✓ ✓ 
Asynchronous ✓ ✓ 
ISDN ✓ ✓ 
Maximum interfaces 2 13 U 

SUPPORTED SERVICES 
Finger ✓ ✓ ✓ 
NFS ✓ ✓ ✓ 
Ping (ICMP) ✓ 
RPC ✓ 
rlogin, rsh, rep, etc. ✓ 
S-HTTP ✓ ✓ ✓ 
SNMP ✓ ✓ 
QuickTime ✓ ✓ 
PointCast ✓ ✓ 
Java content screening ✓ ✓ 
ActiveX content screening ✓ 

ENCRYPTION 
MD-5 ✓ 
Radius 

SecurelD ✓ ✓ 
Socks 

Secure Sockets Layer (SSL) ✓ ✓ ✓ 

features 

Check Point CyberGuard Eagle NT 
FireWall-1 Firewall Firewall 

MANAGEMENT AND CONFIGURATION 
Telnet ^ 

Dial-up 

Remote config. allowed? ✓ ✓ 
Remote encryption? ✓ ✓ 

LOG FILTERS 
Time ✓ 
Source ✓ 
Packet tracing ✓ 
Configuration checking ✓ 
Central console ✓ 
Load balancing ✓ 

FireWall/ Gauntlet Sidewinder 
Plus Internet Security 

Firewall Server 

✓ 
✓ 

✓ 
✓ 
✓ 

✓ ✓ ✓ ✓ 
✓ ✓ ✓ ✓ 

✓ ✓ ✓ 
DH ED TE 

££!£“• fflFSE* HPUn«, MS DOS. BSDI Unix. BSDI Unix, 
Sotans Un,x.SCO Solaris. PC DOS. HP Unix, Irix, Windows 
SunOS, Unix w/security Windows NT Windows NT Solaris, NT 4 0 
Windows 95, enhancements 4.0.DG-UX, 3.51, NT 4.0 SunOS 
Windows SINIX Windows 
NT 3.51, NT 4.0 NT 4 0 

$2995 $9995 $6500 $4500 $11,500 $6995 

$18,990 $19,995 $15,000 
(unlimited users) 

$13,000 $11,500 $19,995 

✓ ✓ ✓ 
✓ ✓ ✓ ✓ ✓ 
✓ ✓ 
✓ 
✓ ✓ ✓ ✓ ✓ ✓ 
✓ ✓ 
✓ ✓ ✓ 
✓ ✓ 
✓ 
✓ 
INA U U 2 U 4 

✓ ✓ ✓ ✓ ✓ ✓ 
✓ ✓ 
✓ ✓ ✓ 
✓ ✓ 
✓ ✓ ✓ ✓ 
✓ ✓ ✓ ✓ 
✓ ✓ ✓ ✓ 
✓ 
✓ ✓ ✓ ✓ ✓ 
✓ FUT ✓ ✓ ✓ 

FUT ✓ 

✓ ✓ ✓ ✓ 
✓ ✓ ✓ 
✓ ✓ ✓ ✓ ✓ 

✓ 
✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ 
✓ ✓ 
✓ ✓ ✓ ✓ ✓ ✓ 
✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 
✓ ✓ ✓ ✓ ✓ ✓ 
✓ ✓ ✓ ✓ ✓ 
✓ ✓ ✓ ✓ ✓ ✓ 
✓ ✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ 

✓-Yes; U“Unlimited; INA=inf<xmation not available; FUT-featuro planned lex a future rolease 
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TECH FOCUS BUSY SIGNALS 

Denial Isn't Just a River in Egypt 
Denial-of-service attacks arc a serious threat, and any good firewall should be able to stop at 

least some of them. Two have gotten a lot of attention because they take advantage of the 

openness of TCP/IP protocols. 

Ping of Death: IP datagrams larger than 65,535 bytes are "illegal," but some TCP/IP imple¬ 

mentations incorrectly attempt to process them. Because large datagrams are almost always 

fragmented and hosts don’t start reeonstrueting datagrams until receiving the last fragment, 

when illegal datagrams are accepted, some TCP/IP stacks will crash the system that is attempt¬ 

ing to process them. This attack uses Ping (a semi-acronym for Packet Internet Groper) because 

all TCP/IP hosts support it and it's easy to use; the attack itself requires only one command line. 

SYN flooding: When hosts use Transmission Control Protocol (TCP of TCP/IP) for virtual cir¬ 

cuit service, they use a three-way handshake protocol to negotiate the link. Every time a host 

is asked to open a TCP link, it responds with the second part of the handshake and waits for 

acknowledgment from the requesting host to open the circuit. Attackers generate a flood of 

TCP SYN (for "synchronize") requests to a server, but they never answer the server’s respons¬ 

es. The server must allocate resources to handle these phony requests, in some eases tying up 

all the server's available resources. -Pete Loshin 

programs to accomplish this varies in lev¬ 
el of difficulty. With almost no difficulty. 

Check Point Fire Wall-1, CybcrGuard Fire¬ 
wall, Eagle NT Firewall, and Sidewinder 
Security Server can be configured to pro¬ 

tect against IP spoofing while allowing full 
outgoing access. AltaVista Firewall 97, 
Centri Firewall, and Fire Wall/Plus are 
almost as easy to configure in this cir¬ 
cumstance. Black Hole is average. Gaunt¬ 
let is difficult to configure to prevent 
against IP spoofing. 

Performance 
Another measure of transparency is the 
load the firewall places on system perfor¬ 
mance. NSTL uses Intermark, a home¬ 

brewed traffic-generation tool, to offer a 
mix of Web and FTP requests. Intermark 
creates traffic on all three sides of the 
firewall, and NSTL measures both 
throughput and transaction rates over a 
Fast Ethernet (IOO-Mbps) test bed. 

NSTL performance tests measure 
throughput in kilobits per second for four 
levels of user connections: 16,32,48, and 
64 users. The results show more disparity 
between programs than between user 

loads. In general, performance increases 
or stays the same from a load increase of 
16 to 48 users, then takes a marked nose¬ 
dive when the load goes up to 64 users. 

The top three performance winners are 
AltaVista Firewall 97, Centri Firewall, and 
Check Point Fire Wall-1, all of which boast 
throughput of about 50,000 Kbps and 
above when 16 to 48 users are connected; 
they drop to about 40,000 Kbps when 64 

users are connected. CyberGuard Firewall 
offers very acceptable performance of 
around 40,000 Kbps until it reaches a load 
of 56 users; it falls off to about 33,000 Kbps 
at 64 users. Eagle NT Firewall is the only 
other program to offer consistent through¬ 
put rates above 10,000 Kbps for 16 through 

64 user loads. Gauntlet provides through¬ 
put of about 11,000 Kbps for 16 to 48 users, 
but it drops steadily after 50 users and 

offers only about 3200 Kbps when 64 users 
are connected. 

Choosing the Right Wall 
Choosing the right firewall requires plen¬ 
ty of consideration, but if you know what 

your priorities are in terms of security, ease 

of management and configuration, per¬ 
formance, and scale, then you have a good 
chance of finding a product that well fits 
your needs. Beyond the information in this 
report, you’ll find good reference materi¬ 
als at the National Computer Security 

Association (NCSA) and Internet Security 
Systems (ISS) Web sites. 

The NCSA maintains a site at http:// 

www.ncsa.com that includes a section on 
firewall security. The group has a certifi¬ 
cation program that lists the levels of func¬ 
tionality it deems important. NSTL uses 
ISS’s SAFEsuite to verify the security and 
integrity of firewall software. You can find 
a complete listing of the attacks used by 

SAFEsuite at http://www.iss.net/tech 
/techspec.html. □ 

David Seachrist has tested all major categories 

of business software at NSTL for 10 years. Yon 

can reach him by sending e-mail to 

dseachrist@prodigy.com. Helen Holzbaur 

is manager of communications testing for NSTL. 

Kathleen Bishop, senior technical analyst for 

NSTL, also contributed to this refxnt. 

Evaluations in this report represent the judgment 

of BYTE editors, based in fhirt on extensive tests 

conducted by NHL, Inc., as documented in a recent 

issue of its monthly Software Digest. To purchase 

a copy of thtit report, with NSTVsoum evaluations 

and data, contact NSTL at 625 Ridge Tike, Con- 

shohocken, PA I942H; (610) 941-9600; fax(610) 

941-99SO; on the Internet, editorsifCnstl.com. 

[hra subscription, call (800)257-9401 BYTE mag¬ 

azine and NST1. are both operating units of The 

McCraw-Hill Companies, Inc. 

PRODUCT INFORMATION 

AltaVista Firewall 97 (beta) 
$3995 for 50 nodes 
AltaVista Internet Software 
Littleton, ma 

508-486-2308 

http://altavista.soft ware.digital 
.com 
Circle 1007 on Inquiry Card. 

Black Hole 3.0 
$2900 for 10 users 
Milkyway Networks 
Santa Clara, CA 
408-566-0800 
http://www.milkyway.com 
Circle 1008 on Inquiry Card. 

Centri Firewall 3.1.2 
$6000 for 50 users 
Global Internet Software Group 
Monticcllo, IL 
800-682-5550 
http://www.gi.net 
Circle 1009 on Inquiry Card. 

Check Point Fire Wall-1 2.1 
$2995 for 2 5 users 
Check Point Software 
Technologies 
Redwood City, CA 
800-429-4391 
http://www.checkpoint.com 
Circle 1010 on Inquiry Card. 

CyberGuard Firewall 3 
$9995 for 25 users 
CyberGuard Corp. 
Ft. Lauderdale, FL 
800-666-4273 

http://www.cyberguardcorp.com 
Circle 1011 on Inquiry Card. 

Eagle NT Firewall 4.0 
$6500 for 50 users 
Raptor Systems 
Waltham, MA 
617-487-7700 
http://www.raptor.com 
Circle 1012 on Inquiry Card. 

FircWall/Plus 3.0 
$4500 for 25 users 
Network-1 Software ft 
Technology 
New York, NY 

212-293-3068 

http://www.network-1.com 
Circle 1013 on Inquiry Card. 

Gauntlet Internet Firewall 3.2 
$11,500 for 250 users 
Trusted Information Systems 
Rockville, MD 
888-347-3925 
http://www.tis.eom 
Circle 1014 on Inquiry Card. 

Sidewinder Security Server 3.0 
$6900 base (100 users) plus 
$2995 install fee 
Secure Computing Corp. 
Roseville, MN 
612-628-2700 
http://www.sctc.com 
Circle 1015 on Inquiry Card. 
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FIREWALL 
NetGuard's Guardian moves 

data at rates above 
real-world maximum 

uardian has emerged as the top performing firewall 
operating on a standard Windows NT system and Pentium 
platform, according to the NSTL lab test results for firewall 
products. NetGuards' Guardian moved data at rates above 

the real-world maximum. In fact. Guardian's throughput was more than 
twice that of the other standard NT vendors. 

Guardian's inspection of all packets at the MAC layer reduces the high 
overhead of packet handling in the higher protocol layers. MAC layer 
inspection also provides an extremely important security advantage by 
blocking hacker's attacks on the firewall's operating system and TCP/IP 
layers, where most firewall penetration occurs. 

Security testing plays a large role in the examination of firewall 
products and Guardian's MAC layer stateful inspection placed it among 
the best. Guardian passed the NSTL security tests with impressive 
results. In some security scenarios Guardian was among the only entries 
that provided the maximum protection. 
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Guardian however, is not simply a firewall preventing penetration to 
local networks from the external Internet. Guardian provides a vital 
function in bandwidth control as well as providing tools to control 
users' productivity through access restrictions, monitoring capabilities 
and activity reports. 

The Guardian Manager monitors every piece of information to and 
from the outside world, and creates a database which supplies 
comprehensive information on users' connections. The Guardian 
generates reports on bandwidth consumption, users' total connection 
time, total data sent or received, and destination hosts' addresses. 
Reports can be viewed on screen, printed or exported to Excel or 
Access for further processing. These powerful new tools add to the 
overall excellence of the Guardian management and security solution. 

Guardian is available for free evaluation by download or request for 
free CD-ROM from NetGuard's Website: http://www.ntguard.com 

NSTL Windows NT Firewall 
Performance 

Average throughput (Mblt/s) 

Graph shows NSTL March '97 Test Results for 
Standard Windows NT Firewalls tested 

clients 

GUARDIAN 
Productive Security 

of the Year 

LanOptics Inc. 

244 S Midway Road 
Building 2 

Carrollton, Texas 

75006 USA 

Tel: 1-972 7386900 
fax: 1-972-738 6999 

lanOptks (UK) Ltd. 

Thamosbourne lodge. 

Station Road, Bourne End, 

Buckinghamshire S18 5QH 
United Kingdom 

Tel: *44 1628 533-433 

Fax: ♦44-1628-523-252 
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Gra phic D esign Software 

Illustrator for Windows gets the unified PageMaker!Photoshop interface 

and feature parity with the Mac version. By David Em 

Adobe Nails a Hat Trick 

I dobe Systems set the bar for 
| graphic design software in 
1987 when it introduced 

Illustrator 1.0 on the Mac. 
Now, Adobe is poised to release Illus¬ 
trator 7.0 for both the Tower Mac (Pow¬ 
erPC) and the Intel platforms. 

Illustrator has had a very different 
history on the two platforms. On the Mac 
side, version 6.0 dominates the field with 
more than two-thirds of the market for 
drawing and composition programs. But 
on the Windows side, Illustrator 4.1, with 
its much smaller feature set, lags dismal¬ 
ly behind Corel Draw, which commands 
three-quarters of the market. 

In version 7.0, Adobe has created a 
common code base for both platforms, 
resulting in virtually complete feature 
parity for the Mac, Windows 95, and N'T. 
You can now move files seamlessly 
between the Mac and Windows, a boon 
for designers and service bureaus that 
work with files from multiple sources. 

Adobe has gone to great lengths to inte¬ 
grate Illustrator 7.0 with Photoshop 4.0 

and PageMaker 6.5. You can drag and 
drop elements between the three, and 
they all now have a unified interface 
design that includes similar menus, float¬ 
ing toolbar, shared keyboard instructions, 

and tabbed palettes in containers that can 
be docked and, in the case of Illustrator, 
grouped and minimized. 

TECHNOLOGY 

IMPLEMENTATION a a a a 

High-resolution raster images display 
considerably faster than before, and you 
can now link bit-map images to disk files, 
greatly reducing Illustrator file sizes. Files 

can be in a wide variety of formats, 
including KPS, DXF, BMP, TIFF, TGA, and 
PICT. You can also rasterize vector art¬ 
work for export to image editing pro¬ 

grams, and you can create URL-embed- 

o 
In Tliclr Ow*i 

Write: 

The Maya Scribes 
and their World 

rrror- 

•TtUicA rr-rs. twx 
San (ZettlfaxHi* 

Adobe Illustrator 7.0 
$595 
(for Windows 95, NT 4.0, 

Macintosh, and Power 

Mac) 

Adobe Systems 

San Jose, CA 

800-833-6687 

408-536-6000 

http://www.adobe.com 
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Adobe Illustrator 7.0 now sports vertical text, nonprinting grids, 

tabbed palettes, and high-end color output controls. 

ded GIF89a files in Illustrator and export 
them into Web-page design programs. 

New precision features include a 

Transform palette with numeric feedback 
for object locations on a page, nonprint¬ 
ing grids and guides, and up to 200 levels 
of undo and redo. There are new palettes 

for layers, color swatches, and gradient 
fill types, and the character and para¬ 
graph palettes offer very precise control 
over all aspects of text placement and size. 

A new reshape tool globally adjusts any 
path or paths without loss of detail, and 

regardless of the number of anchor 
points. You can attach horizontal or ver¬ 
tical text to paths of any shape. Pathfind¬ 
er filters can create Boolean shapes using 
Unite, Exclude, Divide, and Front Minus 
Back filters, and you can hide paths to iso¬ 
late areas of a complex composition. 

Illustrator 7.0 excels at high-quality 
color output, thanks in part to built-in 
color trapping information that is saved 
automatically in Illustrator Encapsulat¬ 

ed PostScript (KPS) files that you can 
transfer to other printing applications. 
Also included are built-in color separa¬ 
tions and color profiles for common out¬ 

put devices. Illustrator now supports 
the RGB color space, effectively extend¬ 
ing the program’s range beyond tradi¬ 
tional CMYK color print publishing to 
Web and video publication. 

Illustrator still lacks some important 
features that its competition has, such as 
brushstrokes on paths, text autocorrect, 
macro scripting, and the ability to export 

HTML files. Nevertheless, Illustrator 7.0 
is an extremely powerful and feature¬ 
laden drawing and composition program 
that artists, ad agencies, and design firms 
working in all media will want in their 
imaging arsenals. □ 

l)iirid Em is a digital artist whose work has 

appeared in Newsweek, Smithsonian. Forbes, 

and other publications. You can reach him at 

davidem@earthlink.net. 
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SUTJ MV Modems 

Two fast, inexpensive modems from U.S. Robotics and Cardinal 

give your downloads a boost—maybe. By Robert L. Hummel 

How Fast Is a 56-Kbps Modem? 

romising much higher speeds 

and backward compatibility, 
the new, low-cost 56-Kbps 

fax/data modems are destined 
to become an instant success. But wheth¬ 
er they can deliver on the lofty promise 

of higher-speed connections and faster 
downloads to your PC is less certain. 

When the first Sportster 56K Faxmo¬ 
dems rolled off the production line, we 
wanted to see if U.S. Robotics (USR) could 
translate its “x2” theory into throughput 
reality. We ran real-world tests on the 
$219 external Sportster and also looked 
at a $ 179 internal Connecta modem from 

Cardinal Technologies (717-293-3000; 

http://www.cardtech.com). The results 
were decidedly mixed. 

Up and Running 
Even with plug-and-play hardware, instal¬ 
lation continues to be the weakest link for 
many products. Physically, connecting the 
external Sportster to a COM port or plug¬ 

ging in the internal Connecta was easy. 
However, in both cases, trying to follow 

the explicit step-by-step software-instal¬ 
lation guide left me puzzled. 

Right off the bat, Windows 95*s auto 
detect feature failed to notice either mo¬ 
dem. An explicit hardware search missed 
the Sportster and thought the Cardinal 
was a COM port. I finally tossed the in¬ 
structions, installed the modems “man¬ 
ually,” and began dialing. 

With both modems, I saw connection 
speeds as high as 49 Kbps. But the stabil¬ 
ity and usability of those x2 connections 

U.S. Robotics' Sportster 56K Faxmodem is leading 

the company's x2 charge, along with many ISPs. 

were marginal. The x2 modem’s down¬ 
link speed often dropped back from its 

initial connection speed. In some cases, I 

wound up with a slower connection than 
I obtained with a standard 33.6-Kbps mo¬ 
dem. And on highly compressible data, 
download speeds were slower than when 
using a 28.8-Kbps modem. 

I consulted extensively with USR’s 
technical support regarding these results, 
even to the point of loading the modem’s 

ROM with updated software. There was 
no noticeable improvement, however. 
USR speculated that the problem was 
located in the phone line I used for the 

test. That line did, however, pass the USR 

LineTest diagnostic connection program, 
which pronounced it x2-capab!e (see the 

TECHNOLOGY 

IMPLEMENTATION 

PERFORMANCE 

★ ★ * ★ 

***** 

* ★ * ★ 

Modems Compared: Throughput in Characters per Second 

Modem type High Medium Low None Mixed dem—along with the potential for high¬ 

28.8 9742 6234 3554 2768 8700 
er speeds—for about the same cost. 

If your phone-line conditions are fa¬ 
56 (line A) 8769 6818 4458 2921 7849 vorable and your local Internet service 
56 (line B) 9652 983 6579 4811 10220 provider (ISP) offers x2 service, you can 

***** Outstanding * * * * Vory Good *** Good ** Fair * Poor 

see download speeds approaching 53 
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text box “USR’s LineTest: Check It Your¬ 
self and See” on page 138). 

Despite the spotty results of this infor¬ 
mal testing, there are still several good 
reasons to make the switch to an x2 mo¬ 
dem. If your current modem is slower 

than 28.8 Kbps, you’re overdue for an 
upgrade anyway. An x2 device will give 
you all the speed of a 33.6-Kbps V.34 mo- 



Review H ow Fast Is a 56-Kbps Modem? 

USR’s LineTest: Check It Yourself and See 
Is your telephone line ready for a 56-Kbps modem? Although you won’t know for certain until 

you actually get a 56-Kbps modem, there’s a test that you can perform now using your cur¬ 
rent modem and U.S. Robotics’ LineTest facility. 

First, open a terminal session using, say, Windows’ HyperTerm. Next, dial the LineTest toll- 

free number (888-877-9248). You can do this by creating a phone-book entry or sending the 
A TOT 1 888 87 7 - 9248 command to your modem. 

When connected to the LineTest system, you're asked if your system supports graph¬ 

ics. Press the Enter key to proceed. When prompted for your name, type in LI ne Tes t. The 

LineTest system then performs a series of diagnostics on your connection and informs you of 
its conclusion. 

Kbps, although uploads remain limited to 
a maximum of 33.6 Kbps. Combine this po¬ 
tential speed increase with the low cost and 
flash-ROM upgradability of these units, 
and they represent true bargains. 

Counting Bits 
I here’s a big difference between testing a 
technology and testing the application of 
that technology. The theoretical basis for 
x2 is sound. And in a lab full of test equip¬ 
ment, there’s little dispute that you could 
easily demonstrate an asymmetrical trans¬ 
fer rate of 33.6 Kbps up to, and 56 Kbps 
down from, an x2 provider’s digital mo¬ 
dem. But, as my testing showed, the theo¬ 
ry has little bearing on what you see in the 
real world. 

A casual test of the x2 technology is far 
more difficult. It’s not enough to simply 
time how long it takes to download a file 
or load a Web page. You have to consid¬ 
er the factors that control the perceived 
speed across an Internet connection. For 
example, variables that change from con¬ 
nection to connection include local and 
long-distance phone conditions, the load 

The x2 and K56flex technologies use similar 

techniques to capitalize on the increasing¬ 

ly digital nature of the Public Switched Tele¬ 

phone Network (PSTN). Both also boost the 

speed limit for downloads to 56 Kbps. 

For two decades, the phone companies 

have been gradu¬ 

ally replacing por¬ 

tions of their analog 

networks with digi¬ 

tal circuits. In a typ¬ 

ical phone-network 

connection, the only 

analog portion re¬ 

maining is from 

your home to the 

telephone company's 

central office. Your 

Internet service provider (ISP) probably has 

its servers connected digitally to the PSTN. 

A V.34 modem generates an analog signal 

that the PSTN digitizes by sampling 8000 

times per second. At the receiving end, the 

data is converted back into an analog wave 

form. The difference between the original sig¬ 

nal and the reconstructed signal is called 

quantization noise, a factor that limits the 

at the local phone office, the response of 
the local ISP, and so on. 

Over the course of four days, I initiat¬ 
ed over 100 x2 dial-up sessions at various 

times of the day and night, connecting via 
long-distance lines to USR’s x2 point of 
presence (POP) and x2 BBS in Illinois. I also 
tried my local provider’s x2 POP over local 
lines. Given my high expectations, the ex¬ 
perience was disappointing. 

My initial sign-ons indicated connec¬ 
tion speeds ranging from a paltry 33.3 

Kbps to an exciting 49.3 Kbps. But these 

bandwidth of the line to around 35 Kbps. 

Instead of generating an analog signal and 

allowing the PSTN to digitize it, a 56-Kbps 

modem bypasses initial sampling and generates 

samples directly into the PSTN. No A/D con¬ 

version means no quantization errors and, the¬ 

oretically, a 64-Kbps 

communications 

channel. 

However, other 

constraints conspire 

to limit bandwidth. 

The D/A conversion 

at your local tele¬ 

phone office, forex- 

ample, is designed 

to reconstruct voice, 

not data. Some pairs 

of digital values produce analog tones that 

are too closely spaced to distinguish on noisy 

lines. As a result, a 56-Kbps modem encoder 

uses only a subset of the 256 available digital 

values—128 on the most robust connection. Fi¬ 

nally, an FCC limitation on the amount of 

power that your ISP’s digital modem can pump 

into the phone lines further limits the possible 

speed to about 53 Kbps. 

initial speeds don’t tell the whole story. 
After connecting, an x2 modem automat¬ 
ically drops down to 33.3 Kbps and then 

renegotiates back up to the highest reliable 
speed it can maintain. 

I interrupted these sessions periodical¬ 
ly to query the modem as to its actual con¬ 

nection rate and found that, despite the 
initial connection speed, the downlink rate 
never exceeded 40 Kbps. Uplinks topped 
out at about 24 Kbps. When I connected 
to the same provider using a 28.8-Kbps 
modem, I achieved a 26.4-Kbps rate for 
both the uplink and the downlink. 

Should You Buy? 
Modems using K56flex, a competing 56- 
Kbps standard that’s promoted by mo¬ 

dem-chip maker Rockwell and backed by 
the likes of Lucent and Motorola, were 
just coming out after I completed my tests. 
Despite this jockeying within the industry, 
it’s easy to forget that neither x2 nor K56- 

flex are actual standards. Instead, they’re 
similar to the early independent attempts 
at establishing Class 2 commands for fax 
modems and V.FC modulation. U.S. and 
international committees are working on 
standards, but they aren’t likely to appear 
until next year. 

Does buying an x2 modem make sense? 
If you’re running on a standard analog 
phone line, want incrementally improved 

download speed without the hassle and 
cost of ISDN, and have a local ISP that’s x2 
compatible, then it certainly does. In areas 
that have better local lines than mine, it’s 
reasonable to expect better results than I 
observed. Even in the worst case, an x2 mo¬ 
dem makes an economical and easily up¬ 
gradable V.34 device. □ 

Robert /.. Hummel (Sullivan, Ni l) is an electri¬ 

cal engineer, programmer, and consultant. You 

can reach him try sending e-mail to rhummel® 

monad.net. 

TECH FOCUS 

A 56-Kbps Primer 

DIRECT DIGITAL 

An *2 D/A Connection 

ISP -c I i 

x2 server i 
modem 

Transferring digital data directly to 

the PSTN allows x2 connection speeds. 
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Monitor 

ViewSonic s new flat-panel display gives back 
a lot of room on your desk. By Russell Kay 

More Room, and a View 

Iomputer displays in science- 
fiction movies are usually flat, 
thin, wall-hung panels. A de- 

I cade ago, laptop computers 
brought us the first real-world prototypes 
of that vision, but those early screens were 
small, dim, expensive, and smeary. 

1 imes change. ViewSonic has now in¬ 
troduced an elegant-looking, flat-panel 
desktop display that most users would 

love to have—but at $2599, it costs more 
than most complete systems. 

With a 14-inch viewable diagonal, the 
ViewSonic VP 140 ViewPanel is slightly 
larger than a 15-inch CRT monitor and 
much larger than any laptop. To the sub¬ 
jective eye, the image appears larger than 
it really is. For most applications, this 
6-inch-thick display can easily replace a 

17-inch monitor while taking up a lor less 
desktop space. Complete with its weight¬ 
ed base, it weighs only 12 pounds. 

Contrast is high, blacks are really black, 
and there’s a crispness to the image, cor- 

TECH FOCUS 
Looking at All the Angles 
Even the most expensive laptop active-ma¬ 

trix panels show problems with image con¬ 

sistency. No matter how you tilt the panel, 

the top of the screen is darker or lighter 

than the bottom, with color variations, too. 

But the VPI40 presents a clear, bright im¬ 

age that's remarkably consistent, from top 

to bottom and from side to side. ViewSonic 

achieved this with a backlight that's more 

diffused and thus less directional. Anoth 

cr factor, important for compatibility with 

both Mac and Windows platforms, is the 

unit’s analog interface, which, when it eon 

verts the signal to digital, also gets rid of 

some noise and garbage. Address times no 

dcr 50 milliseconds let pixels turn on and 

off cleanly, and a 200:1 eontrast-lo bright 

ness ratio also contributes to image quulity. 

With its small footprint, sleek styling, and crisp image quality, 

the ViewSonic VPI 40 will dress up any desktop. 

ner to corner, that you don’t see with CRT. 

Unfortunately, the image could be even 
crisper if it weren’t for a persistent sur¬ 

face sparkle, which I found distracting. 
The 2.3 million thin-film transistor 

0 FT) cells support a maximum resolu¬ 
tion of 1024 by 768 pixels at 65,536 col¬ 
ors, and that’s how the panel looks best; 

it may be the best-looking 1024 you’ve 

ever seen. But at 800 by 600, with any num¬ 
ber of colors, the displayed image isn’t 
nearly so attractive. Text is thicker than 

necessary and looks heavy, quite different 
from the same text on a (!RT monitor. 

I lie VP 140 is finicky about video sig¬ 
nals. It can use a standard graphics card, 

provided the card’s not too good. I first in¬ 

stalled the VP 140 on two systems equipped 
with higher-end video cards—one an 
Artist (Graphics 2000, the other a Number 

Nine Imagine 128 Series 2—each having 
4 MB of RAM. Both had previously been 
set lor 85-1 Iz refresh rates, but the VP 140 
can’t handle more than 75 Hz. 

***** Oi.t«lnndii>g ****Vo»yGood ***Good A* Fa* 

After changing the refresh rate on one 
machine, I had to sit through more than 
a half-dozen retries and reboots until the 
computer finally presented a signal that 
the VP 140 liked, but it always got a bit flus- 

RATINGS 

TECHNOLOGY * * * * 

IMPLEMENTATION * * * 

PERFORMANCE * * * * 

tered by the screen change after a Ctrl-Alt- 
Del. In the end, I didn’t get the VP 140 to 
work well with the Imagine board; when 
I substituted an inexpensive PCI video 
card, I experienced no further problems. 

But this is one great monitor—once it’s 
up and running. If you can live with its 
limitations and its price, the VP 140 is a ter¬ 
rific display that cleans up both your com¬ 
puter image and your desktop image. □ 

Russell Kay isa BYTE technical editor. You can 

reach him at russellk@bix.com. 
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j Visual C + + 5,0 Learning Edition £72 
j Visual Studio 97 Professional £779 

Visual Studio 97 Enterprise £1145 
1 VisualAge for C++ 3.5 £309 
| Watcorn C/C++ 11.0 £226 

It ASIC LANGUAGE 

j PoworBASIC Dl l. Compiler £106 1 
I XBasic Pro (Win32) £525 I 
I VisualAge for Basic £80 I 

News & Views 
HA,.. 

www.greymatter.co.uk 
Our Now Web Sito is Live! 

Check oul our wob site for quick access 
to product information 

DELPHI 3.0 
Tho Complete ActiveX Web. Multi-Tier, 

Database Toolset 

Within weeks of VB5 ebsing fhe gap on 
i Dolphi 2. Borland's response is due in 

May Delphi 3.0 Standard boasts Ihose 
new features 
■ IDE/Editor Code Insights speeds up 

coding, reduces syntax errors Rouse 
component templates 

( ■ Dobuggor view expression values in 
a ToofTIp & debug DLLs 

■ Database Multiple Database 
Engines are now supported, and 
Native Access & FoxPro Drivers 

■ Create COM Objects as easily as 
regular classes 

■ Packages let you put VCL into a DLL 
to create 15KB oxocutabfes 

■ QuickRcports create, preview and 
print emboddod reports 

j ■ Active Documont Support 
Dolphi 3.0 Standard must be Ihe finest ^ 

; tool for dosktop development 

DELPHI 3.0 PROFESSIONAL 
The RAD ActiveX Foundry 

fhe mid-rango variant can convort all of 
; your existing Delphi components and 

forms to ActiveX equivalents 
■ Create ActivcForms or turn any 

Delphi forms into AciiveForms and 
use them in any ActiveX client 

■ Creato ActivoX Controls as easily as i 
VCL components, ard convert 
existing VCL components 

■ TeeCharts are the fast way to chart 
data, with over 11 styles 

Dolphi 3.0 Professional is the complete 
tool lor most developers 

DELPHI 3.0 CLIENT/SERVER 
The Complete Multi-Tier Solution 

The Clienl/Server adds all you noed lo 
build advanced thin-clicnt/Web multi-tier 
database systems 
■ Wob Sorvor Components can be 

created with full support lor event 
handling, HTML building, session 
managomont. ISAPI. NSAPI. otc 
Deploy zero configuration, thin-client 
apps over the web 

■ Multi-Tier Systems H.Enterprise lets 
any OLE client accoss any OLE 
server on a TCP/IP network 
ObjoctBroker binds clients to remote 
objects build fault-tolerant systems 
Transaction Resolver resolves 
transaction conflicts ActiveX Sorvor 
Components provide generic leatures 
required by middle-tier servers 

■ Multi-Tier Database Systems 
Remote DataSets pass result sots 
from middle-tier servers directly lo 
chonts. enabling faster. thinner 
clients Constraint Broker propogates 
RDBMS constraints to the client, 
reducing network traffic 

■ BDE DDK creato your own nativo 
BDE drivers that work with Rcmdo 
DataSets Nativo drivers aro faster 
and more powerful than ODBC 
drivers, and can be used with all of 
Borland's products 

■ New 32-bit SOL Links drivers for DB2 
A Sybase 10 (royalty-'ree) 

■ DecisionCube mult+dimenskxial 
data analysis (drill down, pivot) 

Delphi 3 0 Clionl/Sorvor is probably Ihe 
most advanced Win32 RAD tool 

This is one ol tho most advanced 
COBOL compilers in he world and 

targets Win32 as well as OS/2! 

VisualAge COBOL Std OS/2 £606 
VisualAge COBOL Pro OS/2 £ 1265 

0497/cs 
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Client/Server Tool 

Building a Web front end to Oracle databases 

just got much easier. By Robert J. Muller 

Oracle’s Web-Footed Friend 

Dcvdoper/2000 for the Web adds elegant Web tools 

to the existing product's three-tier client/server architecture. 

his season’s corporateTickle- 
Mc Elmo doll is the client/ 
server application that can 
publish legacy database infor¬ 

mation over the Internet or intranets to 

a Web-browsing consumer. Everyone 
wants one. Oracle’s Developer/2000 2.0 
should help stem the demand by allow¬ 
ing you to quickly develop full-scale 
client/server applications for the Web. 
Version 2.0 adds wizards, subclassing, and 

the Object Library to existing support for 
Java integration and data output in 
HTML and Adobe Acrobat formats. 

Up to now, writing a Web page that 
accesses a database on a server has meant 
gluing an HTML edifice together with 
an amalgam of Java, Perl, or any other 
scripting or programming language or 
plug-in product. You then interface that 

agglomeration to your database manager. 
Developer/2000 2.0 wizards help you de¬ 
fine the application based on your data¬ 

base schema and then compile the appli¬ 
cation and run it on the Web. 

To Developer/2000, the Web is just 
another one of its supported platforms, 
along with Windows 3.1, Windows 95, 
Windows NT, and the Mac OS. The giant 
leap forward Developer/2000 provides is 

the simplicity of developing applications 
with new wizards and object-like tech¬ 
nologies. Other new features include a 

RATINGS 

TECHNOLOGY * * * * 

IMPLEMENTATION ★ ★ ★ 

Project Builder (for building and deploy¬ 

ing multiple-module applications), Data 
Blocks based on procedures instead of 
tables, faster server-side report genera¬ 
tion, and live, WYSIWYG report editing. 

Mastering the Wizards 
The Data Block and Layout wizards let 
you create a simple Developer/2000 appli- 

***** Outstanding * * * * Vwy Good 

cation with no programming at all. You 
create an Oracle database scheme with 

Designer/2000 or another database- 
design tool. You then use the Data Block 
wizard with the Oracle7 data dictionary 
to display the data in your tables and let 
the wizard do the rest. 

Developer/2000 can generate some val¬ 
idation code and master-detail relation¬ 
ships between Data Blocks. However, 

that code is fragile and may require mod¬ 
ification with PL/SQL, Oracle’s database 
language that extends SQL with such pro¬ 
cedural constructs as loops, conditionals, 
procedure calls, and packages. I have 
found that coding validation triggers by 
hand is usually easier than relying on gen¬ 
erated code. The master-detail code does 
work well but requires some tricky con¬ 
figuration management if you want to 
modify it. 

Once you’ve finished setting up the 
Data Block, the Layout wizard helps spec¬ 
ify the application window layout. The 

** Fair * Poor 

Layout wizard prompts for information 

about display items and structure. It then 
builds your display canvas and frame. The 
frame puts a level of indirection between 
the Data Block and the canvas, so you can 
display Data Blocks and items on differ¬ 
ent canvases, a major advance over ver¬ 
sion 1.0 of Developer/2000. 

The frame allows you to modify lay¬ 
outs, but it also—unfortunately—serves 
as a visual border around the display 
fields. I deleted the border and could no 
longer manipulate the layout with the 
Layout wizard. 

While the wizard’s layout algorithm is 
an improvement over earlier versions, 
you’ll still need to rearrange items with 
the Layout Editor’s drawing tools. You 
must do other details by hand (e.g., set¬ 
ting object properties or specifying the 
fonts and sizes you want). On balance, 
however, the Layout wizard improves 
productivity dramatically over previous 
versions of Developer/2000 and other 
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Review O racle’s Web-Footed Friend 

TECH FOCUS 3-TIER WEB 

Developer/2000‘s Web-Friendly Architecture 
Dcvcloper/2000 versions 1.4W and 2.0 use an architecture already well suited to Wcb-appli- 

eations development. Ordinary Developer/2000 client/server applications consist of com¬ 

piled executable modules and a client-side run-time module linking the application objects 

to the database server. For Web applications, this run-time module becomes the Web car¬ 

tridge, running on the Web server instead of the client. The end user’s Web browser loads an 

HTML page with an HTML link to a Java applet on the Web server, as in the following: 

<APPLti codebase-"/webform/” code-”oracle.forms.dsp.CfmDispatcher” 

width-710 height-400> 

<PARAM name-Mserver” value-”server module-FMX_fi le_path”X/APPLET> 

You supply the virtual directory ("/webform/"), the server name (“server”), and the 

name of the Developer/2000 module file accessible to the Web server that you want to run 

0 MX_f i I e_pa th). This module file and any modules that it calls are compiled for the Web serv¬ 
er’s OS. 

The applet is a generic Developer/2000 display driver handling all the display requests from 

any Developer/2000 application. Oracle has obtained 100 percent Java certification from 

JavaSoft for this system. The applet establishes a connection to the Web cartridge, stores its 

widget library in the Java cache on the client, and gets out of the way. The Web cartridge 

handles all requests from the Developer/2000 module for display by sending requests to the 

Java widgets running on the Java virtual machine in the client browser. It also handles the 

connections to the database server, which may be running on a separate machine somewhere 

else on the network. The cartridge is a SQL"Nct client that sends SQL to the database server 

and gets back data. 

From the point of view of Web users, they click on a link in a standard Web page and see a 

client/server application frame open up. That frame lets them interact with the database 

server just as though they were a DBMS client application. 

Developer/2000 for the Web thus has a true three-tier architecture: the browser as client, 

the Web cartridge as applications server, and Oraele7 as the database server. This architec¬ 

ture will become more flexible when OracIcB and other products are available, bolstered with 

support for Java beans and other distributed-objeet technology. 

applications-development tools (e.g., Pow¬ 
ersoft’s PowerBuilder). 

I he wizards help lay down the basic fea¬ 

tures of the application. Object Navigator 
and property sheets help fill in the details 
of every conceivable aspect of the appli¬ 
cation objects. The new Property Inspec¬ 
tor is easier to use than the old property 
sheets, being much closer to the Object 
Navigator style. 

Triggers and PL/SQL let you do virtually 
anything as long as you can identify an 

object and event to which to tie an action. 
Object Navigator’s new Smart'Triggers 
help you choose the most appropriate trig¬ 
gers for an object instead of confronting 

you with the whole list of dozens of events, 
though this feature would be more useful 

if you had more control over this hard- 
code list. 

Subclass Consciousness 
Subclassing lets you create an object based 
on an existing object, avoiding the tedium 

of building every object from scratch. 
Developer/2000 1.0 supported property 
classes, clusters of properties and triggers 

that you could associate with objects to set 
the default values of the properties and to 
override triggers. When you changed a 
property in a property class, the objects 
associated with the class changed as well. 

Standard practice was to put property 
classes in a shared module and then to refer 
to those classes by dragging and drop¬ 
ping them into new form modules. Ver¬ 
sion 2.0 improves on that model by letting 
you base objects on other objects directly 

while continuing to support property 
classes for backward compatibility. 

With subclassing, you can drag and drop 
the base object to create a new object and 
then edit the new object’s property sheet 

and/or triggers. Changing the original 
object's properties or triggers changes the 
new object’s properties and triggers. You 
can override a property by entering a dif¬ 
ferent value or override the code in a t rig¬ 
ger by entering new code or modifying the 

existing code. This technology takes 

Developer/2000 a step closer to full object 
orientation, but not quite all the way. 

Library of Objects 
The Object Library module is a repository 
for objects to be shared between form 
modules. The library uses a series of tabbed 
sections into which you can drag and drop 

objects. Save the library, and its objects are 
available for dragging and dropping into 

an open form. Marking a library object as 
a SmartClass means that it’s available as a 
base object. If you right-click on a new 

object, you can choose a SmartClass object 
on which to base the new object. You can 
lock SmartClass properties, disallowing 
changes once they are copied to the library. 

The Object Library and subclassing cre¬ 
ate a powerful reuse library for your forms- 

development process. Reusing objects is the 
classic method for improving productivity 
in object-oriented programming (OOP). If 
you can build most of your application 
objects through subclassing from a standard 
reuse library, you can quickly build appli¬ 
cations to deploy on the Web usingstandard 
elements and debugged code. 

The only problem I've found in this beta 

version is that once you’ve copied the object 
into the Object Library, you sever all links 
with the original object. To change the 
object, you must delete it and recopy it to 
the library; there is no configuration man¬ 
agement tool to simplify object changes. 

Oracle plans to fix this in its final release. 
Taken together, the new wizards, the 

Object Library, and subclassing increase 

your Web-development productivity dra¬ 
matically over the alternative of Common 
Gateway Interface (CGI), scripts, and as¬ 
sorted other development tools, particu¬ 

larly when you’re developing several simi¬ 
lar applications. This is a first passat making 
Developer/2000 easy to use. T here is still a 
way to go, especially in the area of inte¬ 
grating reports and charting. Even so, any¬ 

one developing Oracle-based client/server 
applications for the Web should seriously 
consider Developer/2000 2.0. □ 

Robert J. Muller is a partner at Poesys Associ- 

ates, an (X) ami client!server development con¬ 

sulting firm. He is the author of The Oracle 
Devclopcr/2000 Handbook (Oracle Press! 

()slx)me, / 997). ( )racle Press is a joint venture 

of (bade ami (bborne, a unit of BYTE *$parent 

company, the McGraw-l till Companies, Inc. 

You can reach him at rmuller@waonline. 
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Jerry Pournelle 

Of Supercomputers, 
Sound Files, and 

Sugarscape 

Jerry encounters some 

powerful machines and 

embarks on some 

programming projects. 

Iast week, I was the featured 

speaker at ComputerFest in 
Springfield, Illinois. As part 
of my visit, we drove over 

to the National Center for Supercom- 
puting Applications (NCSA) at the Uni¬ 
versity of Illinois. It was only my second 

trip to Urbana-Champaign. The first 
time was in 1953, when I went there to 
see ILLIAC, which was at that time the 
world’s most powerful computer. To¬ 

day, a good pocket calculator is more 
powerful than ILLIAC was. 

Larry Smarr, the director at NCSA, 
showed us marvels, such as the Cave for 
doing 3-D editing and directing. You can 
stand in the Cave and watch galaxies col¬ 
lide, moving your viewpoint as you like. 
It’s an astonishing experience. 

NCSA was established in 1985 with a 
Cray X-MP vector supercomputer oper¬ 
ating at 8.5 nanoseconds. NCSA was di¬ 

rected to make supercomputing available 
to a wide range of people. One of their 
goals is to teach students what supercom¬ 
puters are and how to use them, since 
what you'll work on after you graduate 

is likely to be a great deal more powerful 
than what you have now. 

It's surprisingly easy to gel an account 
with NCSA for your project. Time is 
available for high schools and colleges, 
and they have classes for teachers at 
various levels. You can find out more at 

NCSA’s Web site (http://dilbert.ncsa 
.uiuc.edu). Incidentally, Mosaic, the Web 
browser, was developed at N< SA; peo¬ 
ple who were formerly on the N( SA staff 
later developed the most successful cc>m 
mercial Web browser. 

NCSA has come a long way since the 
Cray X-MI\ I hey now have a number of 
Silicon Graphics machines as well as mas 

sively parallel systems. There's support 

for languages other than FORTRAN, 

although most supercomputing models 
are done in FORTRAN. 

I here's extensive work on graphics 
and displays, pioneered by art and design 
professor Donna Cox working with the 

supercomputer gurus. NCSA’s early work 
in display design brought about a virtual 

revolution in scientific data display, and 
NCSA collaborated on a documentary on 
colliding universes that won an Academy 

Award nomination for best documentary. 
You can find out much more about the 

uses of supercomputers in Supercom/fitt¬ 

ing j mi Science by William Kaufmann and 
Larry Smarr (Scientific American Books, 
ISBN 0-7167-5038). Kaufmann is a well- 

known astronomical writer. Between 
them, they’ve done a great introduction 
to why you need supercomputers. The 
graphics are stunning. 

The desktop world and the super- 

Borland Delphi 2. Delphi is enhanced 
Object Turbo Pascal. So far. I've done 
more with VB than Delphi, mainly be¬ 
cause I have so many VB books, but this 
is going to be a great opportunity to com¬ 
pare the two languages. 

They're similar in concept and in the 
mechanics of programming, sharing such 
features as hiding local variables from the 
rest of the program and a top-down struc¬ 
ture. The major difference is that Delphi 
is compiled, while there are more third- 
party enhancements to VB. Both are pow¬ 
erful and fun to work with. Of course, 
Microsoft recently released VB 5.0, and 
one day I may move one or both of my 
projects to that environment. 

In both cases, the book to start with is 
the Teach Yourself in 21 Days volume. 
Teach Yourself Delphi 2 in 21 Days by Dan 

Osier (Sams, ISBN 0-672-30863-0) comes 
with the introductory version of Delphi, 

I'd forgotten just how much fun 
programming can really be. 

computer world are nearly unaware of 
each other at the moment; but that will 

change. Meanwhile, the Compaq work¬ 
station with dual Pentium Pro processors 

on my desk is more powerful than the 
Cray X-MP supercomputer of 1985. You 
may recall that a I lolly wood consortium 
got a Cray to do The Last Star fighter. 

Now I’ve got a desktop system I could do 
ih.it with. By 2000,1 may have a machine 
that could do Jurassic Park. 

I ’l) FORGOTTEN JUST HOW MUCH 

fun programming can really be. 1 have 
two large projects, and I'm using two lan¬ 

guages, Microsoft Visual Basic 4.0 and 

and with good reason. Teach Yourself 

Visual Ihisic 4 in 21 Days by Nathan and 

Ori Gurewich (Sams, ISBN 0-672-30620- 
4) is similar, well organized and laid out 
in a series of logical lessons, each with 
plenty of examples. 

Neither book is sufficient. For some 
reason, all programming books overlap 
but aren't congruent. I don’t know what 

to recommend as supplemental reading 
for Delphi. For VB, I have found Peter 
Aitken's Visual Basic 4 Programming 
Explorer (Coriolis Group, ISBN 1-883577- 
21-7) to be well done. In addition to the 

21-day program described by the Gure- 
wiches, it’s worth doing a parallel effort 
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Gin In 135 on Inquiry Card (RESELLERS: 136). 

PKZIP 
for Windows 

Version 2.50 Compatible with 

v Windows 95 
✓ Windows NT 
v Windows 3. lx 

Why use PKZIP for Windows? 

• Save on-line time charges and save 
disk space. 

• Compress files an average of 50-70%. 

Many large files compress well over 
90%. 

• Open .ZIP archives downloaded from 
the Internet. 

• Simple point-and-click interface. 
• PKZIP 2.50 for Windows includes a 

separate 16-bit and 32-bit program. 
• Combines the best and fastest 

patented compression technology 
found in PKZIP 2.04g. 

Other PKWARE Products: 
PKLITE* <6 PKL1TE Professional* 

for Windows 
Put your executables on a diet! 

PKWARE Data Compression Library 
Put compression in your application. 

Separate versions available for DOS, DOS32, 

Windows, Win32, OS/2, UNIX & MacOS. 

To order call 
414-354-8699 or 
visit our web site 

http://www.pkware.com 

PKWARE, Inc. 
9025 N. Deer wood Drive 

Drown Deer WI, 53225 USA 
FAX: 414-354-8559 

Fm nil: inf out pk ware. com 
< wrl||il IWPKWARI•. lot All KiiiIm* Kr«crve«l All itJ.lr.iM.ks 
'' . i"■ , ..1 'i .w, BY-69 I 

Chaos Manor 

in Aitken’s projects. Finally, Mark Steven 
Heyman’s Essential Visual Basic 4 (Sams, 
ISBN 0-672-30771-5) cleared up several 
problems and isn’t a bad reference. Hey¬ 
man’s book has the subtitle All You Really 

of low-end machines you’re likely to find 
in classrooms. 

One implication is I’ll have to learn how 
to make CD-ROMs; given that we have two 

different read/write CD-ROM drives, I 

My first project is to move Roberta's 
reading instruction program to Win 95 

Need to Know, but that’s not quite true, or 
at least it wasn’t for me. 

The problem with all these books is 
that the authors are so familiar with their 
subject that they leave out things they think 
obvious, but certainly weren’t to me. For¬ 
tunately, what one thought too obvious to 
mention was generally covered by one of 
the others. Given VB, these three books, a 
reasonably good Windows 95 (Win 95) or 
NT computer, and some determination, I 
think anyone can learn to do quite sophis¬ 
ticated programs. The resulting code may 

not be either elegant or efficient, but that’s 
not as important as it used to be. 

My first project is to take Ro- 
berta’s reading instruction program and 
move it from the Mac to Win 95. That’s 

harder than it sounds, partly because the 
Mac version is written in SuperCard and 
the transformation to either VB or Delphi 
isn’t all that straightforward. Mostly, 

though, it’s because unlike Macs, Windows 
systems don’t have acceptable text-to- 
speech programs. Macs come with a speech 
synthesizer that’s spectacularly better than 
anything you can get for Windows. It’s 
good enough to teach reading. 

Since there’s no acceptable text-to- 
speech synthesizer for Wintel systems, we’ll 
have to record all the sounds using the Win 
95 Sound Recorder. Roberta’s phonics pro¬ 
gram uses the 1000 most common words 
in English (as well as quite a few others); 
this means Roberta will have to record each 
of those words as well as about a thousand 
sentences and blends. There’s probably a 
better way to do it, but for the moment, 
we’re making each of them a separate WAV 

file. I’m devising a nomenclature scheme 
to make it easier to find the sound file we 
want when it’s needed. 

Including some 2000 wave-table record¬ 
ings means the program will be on a CD- 
ROM and can be run only on a Win 95 
machine with a CD-ROM reader and a 

Sound Blaster-equivalent sound card. The 
Mac version is distributed on floppy 
disks and is designed to run on the kind 

suppose that’s no bad thing. Of course, 
once we bite the bullet and make all those 
recordings, we’ll port it back to the Mac. 

While the Mac speech synthesizer is very 
good, it doesn’t always get all the inflec¬ 
tions right, and we’ve had several people 

object to using “talking computers.” It will 
be interesting to see if there’s a difference 
in results. 

Most software publishers say that wave- 
table recordings of real speech work bet¬ 
ter for education than synthesized speech. 
I’ve always questioned that assumption. 
Certainly voices count. Our tests show that 
using the harsher “Agnes” Mac voice gets 
better results than the far more pleasant 
and human-sounding “Victoria” voice. 

However, when we use Agnes, we get 
such spectacular results from the synthe¬ 
sized Mac version—an average of 1.5- 
year’s growth in reading capability from 
three months of using the program—that 

there’s not much room for a wave-table- 
recorded program to make improvements. 
It would be wonderful if it did. 

I GENERALLY GO TO THE ANNUAL MEET- 
ings of the American Association for the 

Advancement of Science. It’s where I find 
out what’s going on in medicine, physics, 
astronomy, biology, climatology, and so 

forth. Of course, it’s also a convenient way 
to learn the latest about using computers 
in the sciences, and generally there’s at least 

one good session on the future of com¬ 
puting. However, I really go to find out the 
latest developments in those other fields. 

This year, there were papers on every¬ 
thing from life on Mars, to theories of how 
the immune system works, to really good 

epidemiological evidence that if you don’t 
smoke and you do eat lots of fruits and veg¬ 
etables, you are unlikely to get cancer. (I 

asked about vitamins, and Dr. Bruce Ames 
of the University of California, Berkeley, 
pointed out that the same people who take 
vitamins are likely to eat lots of fruits and 
vegetables, so epidemiological studies 
aren’t going to help with that one.) 

The real conclusion is that we would 



Chaos Manor Of Supercomputers, Sound Files, and Sugarscape 

be better off spending our money on diet 
than annually spending almost $2000 per 
American family taking the last carcino¬ 
gens out of the air we breathe. In fact, 
spending half that on fruits and vegetables 
(and eating them) would reduce cancer by 
orders of magnitude over the effect of get- 
ting those last carcinogens out of the 

atmosphere. Ames told of the coffee¬ 
drinking scientist smoking a cigarette as 
he exposes a rat to megadoses of smog.... 

M Y SECOND COMPUTER PROJECT, 

Sugarscape, comes from a paper given by 

Robert Axtell of the Brookings Institution. 
His presentation was largely a summary of 

Growing Artificial Societies: Social Science 

from the Bottom Up by Joshua M. Epstein 
and Robert L. Axtell (Brookings Institution 
Press/MIT Press, ISBN 0-262-05053-6). It’s 
a report on using computers in “bottom- 
up” social sciences to simulate quite com¬ 
plex behavior with very simple rules. 

There’s a CD-ROM version available with 
QuickTime movies of test runs. 

Sugarscape starts simply. Consider a 
grid of 50 by 50 squares. Each square con¬ 

tains from zero to four units of “sugar.” 

The grid is inhabited by 400 creatures rep¬ 
resented by dots. The creatures live on 
sugar (and nothing else), consuming from 
one to three units per turn. These creatures 
can see from two to four squares in all 

directions, and they can move as far as they 
can see. 

Each “year,” the creatures are consid¬ 
ered in random order, and when its turn 
comes, a creature looks in all directions, 
finds the uninhabited square it can see that 
has the most sugar, goes there, and collects 
all the sugar in the square. It consumes 
what’s needed to keep it alive; if it hasn’t 
got enough, it dies. If it got more than it 
consumes, it keeps the surplus. 

We need one more rule: sugar replace¬ 
ment. That can be either full replacement 
(four unit squares are instantly restored to 
four units, etc.) or partial replacement, 
such as one unit per year up to the square’s 
starting level. 

That’s it. Fire it up and watch the dots 
move. With those simple rules, you get 
some pretty complex behavior. As you’d 
expect, the creatures with long vision 

and low metabolism do the best. You can 
simulate evolution by keeping the number 
of creatures constant: if one dies, it is re¬ 
placed by another with random metabo¬ 
lism and vision. If you correlate vision with 
metabolic activity, you get a different re¬ 
sult. Mostly, what you end up with is a 
hunter/gatherer society of immortals. 

Now you can add combat. One rule 
might be that the creature with the most 
sugar wins and takes the loser’s supplies. 
You can add sexes with mating and inher¬ 
itance, including the computer equivalent 
of chromosomes and genes. You can let 
them age and die. You can add a second sub¬ 
stance so that commerce can develop. You 
can add cultures and education; and so on. 
Before you know it, with very simple rules 
you get very complicated “societies.” I 
was fascinated when I heard the paper, even 
more intrigued when I got the book, and 
couldn’t wait to start building my own Sug¬ 

arscape experimental landscape. 
The program isn’t complicated. I have 

not used the actual Brookings program. 
I’m designing mine to make it easy to add 

rules I’ve thought of that Epstein and 
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Chaos Manor Of Supercomputers, Sound Files, and Sugarscape 

Axtell don’t seem to have tried. Besides, 
it’s fun to plan the program. 

They did most of their work on a Mac. 
What I’m planning is a hit more compli¬ 
cated. It would probably be easier to do 
this on a Mac, but it will run faster on my 
Compaq workstation with dual Pentium 

Pro processors; besides, I have to learn 
VB and Delphi to get Roberta’s program 
running in Win 95. Both projects are tak¬ 
ing longer than I like, but that’s mostly 
because I’m also writing these columns, 
finishing two novels, and making several 
out-of-town speeches. It’s a great life if you 
don’t weaken. 

I OFTEN FIND MYSELF PLAYING INTEL- 

lectual honeybee. Sometimes it does some 
good. I’m getting Larry Smarr of NCSA 

together with Axtell with the notion that 
given supercomputers, they can build even 
more complicated societies with parallel 

movement rather than serialized random 
movement. They can also add many more 

creatures: NCSA is accustomed to keeping 
track of thousands to millions of stars in 
colliding galaxies, with stellar explosions, 

collapses to pulsars and black holes, and 
suchlike. You haven’t lived until you’ve 
watched galaxies collide at a million years 
a second. But the real point is that with 
supercomputers, it’s possible to go far 
beyond Sugarscape. 

The social sciences haven’t been very 
good at using computers. When Einstein 
was asked why we knew so much more 
about physics than sociology, he said it was 
because sociology was much harder than 
physics. Physics thrived under analytical 
methods, reducing things to their simplest 
elements: a ball rolling down an inclined 
plane, a pendulum swinging in a vacuum; 
that sort of thing. When the same meth¬ 
ods were applied to social sciences, they 
didn’t work well if at all. 

This was true at a certain level in physics. 
When you get down to the atomic level, 
the classic reductionismsdon’t work well. 
The best way to simulate some systems is 

to program and track every single element: 
millions of stars or molecules of fluid. 

One of the NCSA models is a picture of 
Chesapeake Bay chopped up into thou¬ 
sands of small “cells” not all the same size. 
The Bay is a shallow layer of water over a 

thick layer of mud; mud flows, but not in 
the same way that water does. It’s not hard 
to simulate what happens with each cell, 
but that cell will affect the ones around it. 
To watch the Bay as a whole, you need a 
computer capable of keeping track of all 
those cells and their interactions; but with 
that model, you can look at the effect of 
big storms or taking all the water out of 
one of the feed rivers. They display all this 
in 5-1) in the Cave. 

Epstein and Axtell are taking the same 
approach to studying societies: build them 
up from individuals following relatively 
simple rules, let them interact, and see 
what happens. They have intriguing 

You haven't lived until you've watched 
galaxies collide at a million years a second. 
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results from small models of a few hun¬ 

dred individuals, but computational lim 
its make it more difficult to compute the 
interactions you’d get from sinuiltane<mis 
movement. (They get around this by let 
ting the players act serially, but each “ye.n ” 
randomly chooses the order in which they 
act.) 

With supercomputers, the “players” i .in 
act simultaneously. You can keep trm k of 
vastly many more of them. Finally, with 
the wonderful display techniques dc\ < I 
oped at NCSA, you’ll have a better chain» 

of spotting results. I can’t wait for Smart 
and Axtell to get together. 

Having said that, there’s still a lot ol 
room for ingenious use of desktops In n 
Not only is playing with Sugar si ap< a tin 

thing to do with a computer, hm w ho 
knows, you might make a real conti ihii 
tion to understanding human <» mu unit 

Ifthis intrigues you, get the I psti in \ I 
book. You’ll love it. 

David Em is our ariisi assim i mi 

who works on high-end grapltu II 
our large test-bed Compaq woi I a >11011 

with dual Elsa video boanIs 1 d< .. i il ••. 11« t 

month, as well as our new M»n I h o poit 
is ten) long for the column, bin \.im.l 
it on the BYTE Web site li ".II worth 
reading. What David is uni I on with 

would have been called • ..iputer 
a couple of years ago, Inn ..hm the 
whole system for S 10,000 m I. u> In n.»w, 

and it will be half that w itlnni w • • \ cars. 
We now have two ( mnp > < | w . .11 a a 

tions. When it lx\ amenhv. I .1,(, ■< i 
David to give up the hie. t mnpi>| I wan 

gled a second one I In hie, mn is still in 

David’s studio be« hi • I.. ill> make 
use of its pnwi i 

Meanwhile, I ll IN • ill! t mnp H| I'mtes 
sional Workstation hiiiii, uni. .Inal .>()()- 

MH/. Pentium Pro po. . .i . i mb of 

main memory, a M in • • Mill, iininm video 

board, and built In Sound HI i i aini- 
patiblesterco .mni,I h . m I.. npin NT 

4.0 or Win os, Nei • II* to i\,n e. wick¬ 
edly fast in eitliei 

I’ve been .icctisi d «•! I*, m, ov. rly fond 

of my machines, iml I - ^ , u'strue. 

I’ve never had .u imipui*» -ii.name, 

even before netvvoiklni • ■ .|mied com¬ 
puter names. This one i I'm m J she's 

pretty wonderful At ih..n,sln \set 
up next to Cyril (It may 

be blind, but I Imm i ml> »}• nn a chang¬ 

ing main machines w Itlimn 11. >i of routine 
use of the new on« I m u • m me, this on 

i in I J .hi Inquiry Card. 
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Chaos Manor Of Supercomputers, Sound Files, and Sugarscape 

Cyrus, but my program development is all 
done on Princess. 

In Win 95 mode, Princess runs all the 
Win 95 games I know and the DOS games 
that run on anything else. Games are a 
good way to test driver compatibilities. 

In NT mode, I can run anything advertised 
as NT-compatible; in particular, VB works 
just fine, including calls to play WAV files. 

Some VB books dtjn’t cover sound at all, 
and it’s not well described in the rest. In 
particular, although the 2/ Days book 

has a long discussion on wave-table sound, 
I don’t believe I’d ever have learned how 
to include sound in a program from that 
book. Fortunately, it’s easy enough when 
you learn how. 

VB has no sound capability as such. 
Instead, you make calls to the Windows 
media control interface (MCI) by sending 
it messages telling it to open a wave-table 
file, play it, and close it again. There are 
at least two ways to do this. The method 
I used is described in Aitken’s book. It’s 

complicated enough that I won’t describe 
it here; look under sound in the index. It 
works well, but one caution: this partic¬ 
ular operation is extremely case-sensitive. 

I CONTINUE TO BE IN LOVE WITH THE 
Olympus D-300L digital camera. It takes 
1024- by 768-pixel pictures that look just 
gorgeous blown up full-screen on a good 

ViewSonic or NEC monitor. They make 
huge BMP files, but JPEG compression cuts 

them down to size (about half a megabyte 
each), and they still look great. The lens is 

good, with good depth of field, and I get 
good pictures in far lower light levels than 
I thought I would. 

I’m going to talk about the problems 
with this camera, but keep in mind that I 
love the thing. 

First, there’s no PC Card slot, meaning 
that you can’t change “rolls” of film. Those 
who take a lot of pictures may find this 
important, particularly since it takes over 
30 seconds to transmit each picture to your 
computer. You can squirt the pictures onto 
a laptop, but that takes time. On the other 
hand, you can erase any given picture 
right on the camera, so you’re keeping 
only the ones you want. I never get a full 
30 good pictures I want to keep before I 

have a chance to move them. On trips, I 
often carry a regular film camera just in 
case, but so far I haven’t had to use it. 

Second, it’s fairly easy to run down the 

batteries. The D-300L is activated by open¬ 
ing a slide that uncovers the lens. That feels 
very natural, and I don’t often forget to 
close that slide; but sometimes when I put 

the D-300L away in my briefcase or shoul¬ 
der bag, I accidentally slide the lens cover 

and thus activate it. At least once, I’ve found 
I had insufficient battery power to take pic¬ 
tures. The D-300L uses standard AA bat¬ 
teries you can find all over the world. After 

I replaced the batteries, I was pleased to see 
that the low battery warning comes on in 
plenty of time, and the camera disables 
itself before the power gets so low it loses 
any pictures already taken. 

The D-300L comes with Adobe Photo- 

Deluxe software. It’s all right, but if you’re 
used to Photoshop, you’ll hate Photo- 
Deluxe. On the other hand, it works, 
and it will output your picture in most 

standard formats, including JPEG. It’s also 
a lot cheaper than Photoshop. 

The neat thing about the D-300L is 
that once your pictures are saved on the 

computer, they’re available as wallpaper, 
or you can put them up on the Web. 

You can also print your digital picture 
on the Alps MD-2010 Photo-Realistic 
Color Printer I’ve described in previous 
columns. The result probably won’t be 
as stable as an actual photographic print, 
but it will be considerably cheaper (per 
copy, that is; you can get a lot of photos 
printed for the cost of the printer). The 

MD-2010 output is remarkably good, and 
so far we haven’t noticed any fading de¬ 
spite being hung in normal light. 

It’s pretty clear that digital cameras 
are the wave of the future. 

I’m also experimenting with Frank- 
lin Quest’s Ascend coupled with the 
PalmPilot PDA. It works quite well. The 
PalniPilot has a dock you attach to a serial 
port, and when you put it into the dock, 

everything synchronizes automagically. 
It’s pretty neat. The real question with the 
PalmPilot, as with any PDA, is, will I carry 
it? I must have a peach crate full of neat 
PDAs. They all work, I got excited about 

each and every one of them, and then one 
day I noticed I hadn’t carried it in weeks, 
and into the crate it went. We’ll see if the 

PalmPilot escapes that fate. Meanwhile, I 
can’t live without Ascend, which I use as 
my calendar, appointment book, task 
manager, scheduler, and diary. 

The book of the month is Epstein and 

Axtell’s Growing Artificial Societies. The 
game of the month is Blizzard Entertain¬ 
ment’s Diablo, which is great fun fora sin¬ 
gle player, but it also comes with a way to 

hook up with others over the Internet to 
have multiple heroes in one dungeon. 
Next month. I’ll try to get a running start 

on the pilesof stuff that accumulate here. 
Wish me luck. Tomorrow, Niven and I go 
to the beach to blitz The Burning City, and 

our agent just called to say United Artists 
is buying The Legacy of Heorot for a 

movie. Hollywood money is like fairie 
gold, but we’ll see. □ 

Jerry Bourne!le is a science fiction writer ami 

BYTE's senior contributing editor. You can write 

to Jerry do BYTE, 24 Hartwell Avc., Lexington, 

MA 02173. Please include a self-addressed, 

stamped envelope and put your address on the 

letter as well as on the envelope. Due to the high 

volume of letters, Jerry cannot guarantee a per¬ 

sonal reply. You can also contact him on the 

Internet or BIX at jerryp@bix.com. 
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Franklin Quest Co. 
Salt Lake City, UT 
800- 877-1814 
801- 975-9992 
fax: 801 -975-9995 
Circle 1026 on Inquiry Card. 

Delphi 2 $99.95; 
Developer, $799.95 
Borland International, Inc. 
Scotts Valley, CA 
800-233-2444 
408-431-1000 

fax:408-431-4122 
http://www.borland.com 
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Diablo $54.95 
Blizzard Entertainment 
Irvine, CA 
800-953-7669 
714-955-1380 

fax:714-955-1381 
http://www.blizzard.com 
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Melville, NY 
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516-844-5000 
fax: SI 6-844-5339 
http://www.olympusamcrica.com 
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PalmPilot Personal $299 
PalmPilot Professional $399 
Palm Cumputinq 
Mountain View. CA 
800-881-7256 
408-848-5604 
fax:415-968-9822 
http://www.usr.com/palm 
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Professional Workstation 
5000 
Call Compaq dealer for price 
Compaq Computer Corp. 
Houston, TX 
800-345-1518 
Call local Compaq dealer 
fax:713-518-1442 
http://www.compaq.com 
Circle 1031 on Inquiry Card. 

Visual Basie 4.0 $99; 
Professional, $499 
Microsoft Corp. 
Redmond, WA 
800-429-9400 
206-882-8080 
fax:206-883-8101 
http://www.microsoft.com 
Circle 1032 on Inquiry Card. 
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HARD DRIVES FOR LAPTOP & NOTEBOOK 

We also sell Memory for: Dell, Gateway, 
DEC, Sun, Zenith, Acer and Epson 
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310-539-0019 
FAX: 310-539-5844 

SECURITY WILL 

CALL WINDOW 

NOW OPEN 

1 IMP II 
JV1 300 C CVP CM CM CM 
7M CC( CS V CM CM CM 
ftO C CO O .CS CM 
755 C3< CV Cl CM 
7*0 C. 1. ID CM 

CM CM COT CM 

IN PIC 
CM CM 

1)011(1 
CM CM 
CM CM 
IK PIC 
CM CM 
CM CM 
CM CM 

IQlMtA I 30 P 10 
met IMC». CM CM 
IIOCCU IIICS 
moo. ion mt mo cm cm 
r7Mt.CS. Cl. IPUtCt CM CM 
tpiiscs tpiwcs cr 
nines Cl I7IMCOC CM CM 

IK Pit 
CM CM 
CM CM 
CM CM 
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CALL 

TOLL FREE 1-800-433-3726 
(US and Canada) 

ESTAB. 

1985 

Prices A Availability ^ 
Subject to Change Mon*FrL 8:00 fl m* to 5:00 p.m. PST 

without Notice *•*. 10:00 a.m. to 12:00 noon I 
Check out our website at www.4LATrade.com 
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BECOME A CNE ...FAST! 
rm nisi cm comm into 

mum mm is mm... 

program on CD-ROM to fully prepare you for Novell’s 
CNE exams. Its innovative design provides fast, 
effective and convenient training to anyone 
wishing to become a Certified NetWare 
Engineer, even when hampered by a 
busy schedule. Our CNE CBT allows you 
to learn and practice everything you’ll 
need for full NetWare certification. 

" All on one CD 
• Interactive NetWare simulation 

for hands-on exercises 
• Study at your own pace 
• Hundreds of practice questions 
• Priced below competitive products 
• Everything you need to prepare for Novell’s tests! 

DON'T PUT YOUR CAREER ON HOLD ANY LONGER! GET THE 
(nf Self-Study course and get certified...fast! 

COURSE MODULES INCLUDE: 
• Administration v3.1x 

• Advanced Administration v3.1x 

• 3.lx Installation & Configuration (#802) 

• Service & Support for NetWare (#801) 

• TCP/IP Transport for NetWare 

• Networking Technologies 

• NetWare 3.1x to 4.1 Update. 

*NetWare 4.1 course also available 

Added Bonus! 
The CNE Self-Study Course comes with the full version 

of the required Micro House Technical Library.'” 

The ForeFront A+ CERTIFICATION Self-Study Course ™ 

l&JPijUSillMWL'n 
'tr ... pasm 

•8 llw first 100% Computer Based Training (CBT) program on CD-ROM designed 
to fully prepare you lor the A+ Certification exams. This hands-on self-study course 
will givi; you all the technical material, knowledge, 
interactive exercises, and confidence you’ll need to 
pass your exams and excel in today’s competitive 
PC repair marketplace! 

CONVf NIENT! 

I oral font’s Af Certification Self-Study Course™ 
(lives you flexibility and portability unmatched by 

traditional training methods. You'll study at your 

own pace using our easy to follow, step-by-step 

format. Study whenever and wherever it’s 

convenient for you! 

• All on one CD 

• Interactive simulations 

• Study at your own pace 

• Hundreds of practice 

questions 

• Priced below 

competitive products 

• Everything you need to 

prepare for the exams! 

AMERICAN 
EXPRESS 

Free Technical Support • Next Day Shipping • Performance Guaranteed 
Call for Special Discount Pricing Today! 

e> 

DISCOVER 
/NOVUS 

1-800-475-5831 
(813) 724-8994 • FAX (813) 726-6922 

forefront 
ForoFront Direct, Inc. Circle 1 83 on Inquiry Card. 

25400 U.S. Hwy. I fi N #285 Clearwater, FL 34623 

Copyright 01996 ForoFronl Diroct, Inc. All Rights Resorvod F<mi»I mol CNI "II * ilw<ty Course and ForeFronl Af Certification Self-Study Course arc trademarks of 
ForoFront Dirocl, Inc Tho loroFront Logo is a trademark of tin. I«not mnl Group, Inc All other trademarks aro Iho properties of their rospoctivo hoktors. 

ForoFronl Direr I liw is .» nuhnidimy ol ForoFront Group. Inc. BM 
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Windows NT 4 Solaris Linux Windows 95 OS/2 PC-DOS SCO UNIX 

Switch without Risk! 
Now you can run both Win95 and DOS/Win3.x on the same PC! 

II you’re considering Windows 95, 
hut have “update phobia’’, new 
System Commander lets you switch 
without fear! In fact, you can 
run Win 95,3.1, 
NT, OS/2, and 
DOS without 
repartitioning your 
PC unless you 
want to ... safely, 
effortlessly and 
inexpensively. 

System Commander: 

• prepares 
your PC 
automatically1 

lor new operating systems in 5 min¬ 
utes • it’s easy to use - just select the 
OS you want from the menu and 

System Commander does 
the rest; to use another OS, 
simply reboot and make 
another selection • it 
saves you money - install 
any combination of 
operating systems 
on a single 
PC! ■ 

EVTE 

April 1996 Jan 7,1997 

commander 
is only s99‘* 

and comes with an 
unconditional 60-day 

money back guarantee. 

(iet FREE overnight shipping* 
when you mention this ad 

Call today, have it tomorrow!* 

800-648-8266 
www.v-com.com 

Ijtokfor System (tmunaiuler in the Utilities 
section of most major software stores. 

V CommunicaBons. tnc. . 4320 Slovens Creek 8l«i. H120-BYT8 • San Jose. CA 95129 . (408)296-4224 • Fax (408) 296-4441 
Whoo ordorod boforo noon PST. No Saturday dubvory Continontal US. CA ros. add $7.25 sjiJos tux Oflnr nrtnrt m 

fWWWS nr<> fradowvMks ol thoir roapoctive oonipnnios. VISA/MC/AmoiToiau/ K)U| ,*ol*co 

Managing Multiple Servers? 

Think MnsterConsole for Rock-Solid Control 
Save Time, Space, & Money 
MasterConsole is the premier KVM switch, engi¬ 

neered to provide complete, reliable control of oil 

your systems from o single keyboard, monitor, and 

mouse. It improves operations and eliminates the 

cost and clutter of unnecessary peripherals to save 

you time, spoce and money. 

PCs, Mocs, and Suns, running any operating 

system or application software. Thousands 

alrendy rely on MasterConsole. So can you! 

For more information coll 

800-RCI-8090 ext. 71 

Hardware & Software Independent 
MasterConsole's unique technology enables flawless 

control of 2 to 64 computers in any combination of 

^Raritan 
Raritan Computer Inc. Tel. 908-764-8886 
400 Cottontail Lane Fax 908-764-8887 
Somerset, NJ 08873 

*We tried other products but they were Hat-out 
unreliable. MasterConsole is rock-solid0 

Kick Jorgenson 
Manager, Information Systems 
Precor 

,e* :rcen r 
E-mail sales@raritan.com hllp://www.raritan.com visil UsAl COMOEX/Spnng. June2-5. Bool# #N2740and 

PC EXPO. June 17-19, Booth #5050 
MaUetCansolo and Mask»Viow ato hadomaiks ol Ratilon Compuktt Inc. ISO 9001 Certified 

Circlo 186 on Inquiry Card (RESELLERS: 187). 
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Breakthrough the clutter of 
multiple keyboards, monitors, and 

mice with this latest INNOVATION 

from Rose. This switch has every 

feature you asked for: 

Switches several servers or computers to 
a single monitor, keyboard, and mouse 

Supports any mix of IV, Apple, Sun, 
RS 6000, HP 700 series, [)l ( Alpha, SCI, 
or other computers from any kcylx 
or mouse 

Front panel has keypad Im easy '(election 
of computers and configuration 

Front panel display shows computer, 
name and other information 

Command to switch can come Irom your 
keyboard, front panel, or RS232 jHirl 

Simple to use keystrokes switch 
computers for fast and easy control 

Built in daisy-chaining to support up 
to 256 computers 

Flash memory for future upgrade 
of features 

Easy to use OverView™ system gives 
control and status with on-screen graphics 

Many other features! 

Rose Electronics invented 
the first keyboard-monitor switch. 

We have an extensive line of key¬ 

board and video control products 
for any application. 

CALL TODAY FOR FREE CATALOG: 

♦ Keylnxini/Video Control 
♦ Print Servers 
♦ Data Switches 

800-333-9343 
Visit our web site at www.rosei.com 

ELECTRONICS 

tr- 
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Custom 
If you want Ultra SCSI Performance use our Teflon Cables & Active Terminators. 

SCSI Cables - Terminators - Tools 
SCSI A/e Active Terminator 

Option.il | 
Benefits: Remote Display 

• Improves SCSI Bus Performance 
• Less Errors; More Reliable Data Transfer 
• Diagnoses Problems • Analyzes Signal Quality 
Features: 
• Active Regulation • Supports 68 Pin, SO Pin 
• Status Indicators • Gold Contacts 

Ultra SCSI 40MH/s Std. & Wide Compatible 

Our knowledgeable SCSI Technicians will solve all your SCSI problems, guaranteed! 

Gold Diagnostic Adapt&sf"^ 
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) *7^ 
• Adapters with partial termination built in for 68 to 50 converters 

;<S2**s7<> 

SCSI 

2+3 
COMPATIBLE 

t?Q , Gold Diagnostic Cables 
Feature*: 

» No Loss Of • Diagnostic Indicators • Large Ferrite Filters 
Important Data • Triple Shielding (Unique Cable Design) 

’ f *)stor Performance . Double Gold 20u* Plated Connectors 
Test Cable Integrity • Extra Heavy 26 Gauge Wire, 50 & 68 Pin 

FAST SCSI Cables 20MB/sl Over 100 Cable Styles In Stock 

Benefits!^ Teflon Custom Internal Cables 
• Less Errors, Ultimate Performance _ 
• Silver Wire Improves Signal Quality 
Features: 539 
• Perfect 90 Ohm Impedance Match 
• Triple Pronged Connector With Gold contacts 

Custom Internal Cables in 1 DAY I 

\ Active 2-1 Digital Switch 
Benefits: 

$599 * Share SCSI Devices Between 2 Computers 
• Attach up to 14 Devices to 1 Computer 
Features: 
• 2-1 Active Digital Switch/Repeater 
• Regenerates SCSI Signal for Long Runs 

Catalog Online at., www.scsipro.com 

The SCSI Solution Company 

Teflon 
i From: 

$159 
90 Ohm External Cables 

Benefits: 
• Ultra SCSI 40 MB/s operation (Granite Exclusive HI) 
• Fixes Ultra SCSI External Cable Problems 
Features: 
• Perfect 90 Ohm Impedance Match 
• Triple Pronged Connector With Gold contacts 

Trfhhti* H a m/aCrm/ li.nktruitl at Dufonl 

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 

From: 

149 

Granite 

ftxwr Supply Included 

told External Ultra SCSI Cases 
| Benefits: • Ultra SCSI Custom Teflon Cable Installed 

• Custom Enclosures in 1 Day for Raid & Arrays 

From: 

NEW! Bay Cooler Kit 
kttfit tl QM HOT Ultra 
SCSI Drives COLD as ICE! 
Dual Fan & Bracket $29 

3101 Whipple Rd. • Union City, Ca. 94587 • Ph: 510-471-6442 • Fax 510-471-6267 

Raidtec RAID 
Discover the best price/performance 
in the industry. 
Raidtec is lhi* affordable, open, RAID solution for 
complete data protection. We manufacture a full 
line of RAID subsystems, enclosures and controllers 
that can Rive 100% data uptime and data availability. 
Ideal for mission critical, storage intensive, and 
high bandwidth applications. 

• Fibre Channel (IC-AI.) 
• Up to 2(H) Mb/sec data transfer 
• Fast, Wide, Ultra SCSI 
• Single Ended or Differential 
• Programmable RAID Levels 
• On-the-fly hardware parity generation 
• kackahlc, stackable 
• Hot replaceable drive bays, fans & power 

supplies 

• KAIDman/RAIDmanLite Software 
• Remote alarms, configuration & nifinftforir 
• New Environment Array Manager iil* ! 
• State-of-the art N+l power suppl 

A complete RAID selection: 

• Traditional SCSI - up to 300 
GB data storage 

• Fibre Channel Arbitrated 
Loop (FC-AL) - up to a 
TERABYTE data storage with 
new Raidtec FibreArray- 

Raidtec Corporation (USA) 
105-C llemtvee Park Drive 

Roswell, (■ A 3007b 

Tel. 770 664 6066 
Fax. 770 664 6166 

eMail: raldtec@raidlec.com 

Raidtec Corporation (Europe) 
Glen Mcrvyn House, Glanmlre 

Cork, Ireland 
Tel. 353 21 821454 
Fax. 353 21 821654 

eMail: raidtec@glenm.le 

O R P O R A TTSlN 
XS^nternet: httpV/www.raidtec.com^ 
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Powered By Poly well 

"“l. 

i 

i 

pentium 

500MHz (256-bit Alpha 21164A) Super System with 4.3GB HD from $4,995 
400MHz (256-bit Alpha 21164A) Advanced System with 3GB HD from $3,995 
333MHz (256-bit Alpha 21164) Standard System with 2.1GB HD from $2,995 
300MHz (128-bit Alpha 21064A) Basic System with 1.2GB HD from $1,995 

Poly Sun Ultra Sparc II250 Rackmount Server from $12,950 
Poly Sun Ultra Sparc 167 PCI Internet Server with 2GB HD from $5,995 

Dual Pentium II 2x266MHz 512K Server with 9GB Ultra from $5,995 
Single Pentium II 266MHz 512K PowerStation with 5.1GB HD from $2,995 
Pentium MMX 200MHz Power User PC with 3.8GB HD from $1,999 

Poly K6-233 MMX Power Value PC with 2.5GB HDD from $2,195 
Poly K6-200 MMX Best Value PC with 2.1GB HDD from $1,995 
Poly K5-166 Budget PC with 1.2GB HDD w/o Monitor from $ 999 

www.polywell.com 
Polywell Computers, Inc (800) 789-8027 

American Made Computers uirect Order Line 

1461 San Mateo A v e., So. San Francisco, CA 94080, USA 
Tel: (41 5)583-7222 Fax: (41 5) 583-1 974 E-Mail: info@polywell.com 

AMDS 

KM 

* ★ ★ ★* J 
1996 

[I Warranty and Support 

jl 5-year in-house labor, 2-year standard parts 
I 24-hour tech support, optional on-site service 

J 10-year toll free support. 30-day money back guarantee 

Circle 180 on Inquiry Card. 
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TigerDirect 
BUILD fl 200 FROM s979" 

NEWITkprPCIQbJ Featuring The New 
AMD-K6, Pentium MMX 200MHz & 
IBM/Cyrix PR200+. Easy-To-Assemble! 
• AMI) Kl) or Pentium MMX or IBM/Cyrix 6x86* 
• 16 Mil DIMM EDO RAM • 1.3 or 43 GB Hard Disk 
• 8X or 16X CD ROM • 33 6 KB Faxmodem with 

„ Voice • 30 Surround Sound with amplified 
«j Speakers*S3 ViRGE 30 Video With 4MB *3l5T 

Floppy • Premium Keyboard • PS/2 Mouse • 512KB 

. Pipelined Burst Cache *2 USB Ports *4 PCI and 4 
-***+*' - ISA Slots • Infrared Port • I/O Controller • EPP/ECP 

Tiger Assemble It Yourself Multmirdi.i Kits Port *2 16550 Serial Ports • 9-Bay Case with fan 

Processor fn<tn / CDHOM Haul Disk Pncv Item / ClIHOM thnWnk Price 

IBM/Cyrix 6x86 PR200r A113 8800 1 8X 1.3 $979.99 All3 8804 16X 4.3 $1,149.99 

AMD-K6 MMX 200MH/ A113 8700 8X 1.3 $1,199.99 A113 8704 16X 4 3 $1,369.99 
MMX Pentium 200MM/ A113 8600.1 8X 1.3 $1,399.99 All3 8604 16X 4.3 $1,569.99 

60% Faster! 

.MrIVNm 

E S 
n 

— 

MowtiH not HKhHktd 

MMX PENTIUMS! 1249" 
YOU GET ALL THIS: Intel Pentium 133MHz, 166MH; MMX 
or 200MHz MMX • 16 or 32 MB EDO RAM • 1.3 or Z0 GB 

EIDE Hard Disk • 4X or 16X CD ROM • 33.6 KB 

Fax / modem w/Voice • 3D Surround Sound w/ 
amplified Speakers • S3 2D or 3D Video • 3 5" 
Floppy Drive • Premium Keyboard • PS/2 

Mouse • Onboard PCI 1/0 Controller 

• Enhanced Parallel Port *2 High-Speed 
Serial Ports • Advanced 9-Bay Case With Third 

Cooling Fan • 1-Year On-Site Warranty 

I Processor 
Expansion 

Sion 
SIMM 
Slots 

OIMM Pipeline 
Slots Cache CD-ROM 

E00 
RAM 

Hard 
Om* 

Video 
Type 

Viteo System 
MM Item • Price 1 

Pentium 133 4PCI/3 ISA 4 0 256K 4X 16MB U GB 20 2MB A1131133.2 $949 99 
Pentium MMX 166 4PCI/4 ISA 2 2 512K 4X 16MB 2.0 GB 30 2MB A113-11662 $1249 99 
Pentium MMX 200 4PCI/4 ISA 2 2 512K 16X 32MB 2.0 GB 30 4MB A113-1170.8 $1,649.99 

coble* Alu, 
fec/iMfeft IHiul 
ton In bent ol 

eo—t 

UPGRADE TO A 

NEW 6X86J219" 
• IBM/Cyrix 6x86 CPU 4 Speeds' From PR120+ To 
PR200* • Advanced PCI Motherboard • Two 72-pin 
SIMM Slots • Two 168 pin DIMM Slots (Call for 
PR120f MB specs) • 512KB Pipelined Burst Cache • 
Two Universal Serial Bus Ports • PS/2 Mouse Port 
Header • Infrared Port Header • Onboard Floppy 
Controller • Onboard PCI EIDE Controller 

Motherboard Price Motherboard Kit 
Only Item* Each And Case Item# Price 

Hit Includes 9 
Day Cm*. PCI 

£££■* 6x86 PR120+ A113 8621.1 $219.99 A113 8620.1 $289.99 

JCoolmgt** 6x86 PR150+ A113 8651.1 $259.99 A113 8650.1 $329 99 

wtvm/w 6x86 PR166+ A113-8667.1 $309.99 A113 8666.1 $379.99 

6x86 PR200+ A113-8671.1 $369.99 A113-8670.1 $439.99 

NEW! AMIFK6 MMX s134993 
WORLD S FASTEST! 

Monitor not nchidetl 

Faster Than A Pentium Pi of 
Faster Than A Pentium MMX1 
733MH/ And MMX 

•AMD K6MMX166MHr.21)0MH/or • 20or43 GB EIDE Hard Disk • Speakers,mic, 
233MHz processor. *8X or 16X CO-ROM keyboard 

• S3 ViRGE 30 or Matrox Mystique Video • 33.6 KB Faxmodem with Voice • 512K cache 
•32 MB EDO RAM *3-0 Surround Sound MORE' 

SIMM OIMM CD-ROM Hard Video Video System System 
Slots Slots Orlvi Drive Processor Memory Item* Price 

_ 
Hfji * * ’ ' 

AMD-K6 MMX 166 MHz 2 2 8X 20GB S3 ViRGE 4MB A113 1300 SI.349 99 

AMD-K6 MMX 200 MHz 2 2 I6X 2 0GB S3 ViRGE 4MB A113 1320 S1.549.99 

AMO-K6MMX233MHz‘ 4 2 16X 4 3GB Matrox 2MB A113-1330 S1.999 99 

* The 233MH/model is avaitubknn limited supply. MMX processor 
7 

AMDtl 

“MONITOR SALE! 
Htoin Description 

T9? 1000 techmedia 1448G 
K261000 KDSVS-4 

T92 I 004 techmedia 1564HS 
H4I 1010 Relisys RE535 

Sue Max Res Dot Pitch View Price 

14" 1024x768 28mm 13 5' $179.99 
14" 1024x768 , 28mm 13.2* $199.99 

15" 1280x1024 , 28mm 13.7* $269.99 
15" 1280x1024 28mm 137 $249.99 

K26 1002 KDS VSx 5 w/Spcakors 15“ 1280x1024 28mm 13.9* $289.99 
S06 1508 Sony lOOsx 15' 1280x1024 ,25mm 13.9* $369.99 
UI9-IOOO Utobia EV350 15' 1280x1024 28mm 13 9* $269.99 

Relisys RE760 17’ 1280x1024 28mm 16.0* $449.99 
U19 1002 Utobia EV400 17" 1280x1024 28mm 15.8* $449.99 
K26 1004 KDS VSx 7 w/Speakers 17" 1280x1024 ,28mm 15.8" $499.99 
S08 1506 Sony 200sx 17" 1280x1024 ,25mm 15.9* $679.99 
T921010 techmodia TCM-1764S 17“ 1280x1024 28mm 15.7* $469.99 

SOB-1510 Sony SOQsft 20" 1280x1024 30mm 190'$1,599.99 

MORE MONITORS IN STOCK! CALL USI 

Hewlett-Packard 
694C Color Printer 

WE SELL ONLY THE HI6HEST-QUALITY <£* 
HARD DRIVES. AT THE LOWEST PRICES! I 
Woatorh Diglti 

Item# Capacity Seek Time Trans. Rate Buffer Price 

W10II32 1.2GB 11 msoc 13 3 MB/S 64KB $214.99 

W10 1134 1.6GB 12msec 16.6MB/S 128KB $239.99 

W10 1128 2.1 GB 12msec 16.6MB/S 128KB $279.99 

W10-1130 2.5 GB 12 msec 16 6 MB/S 129KB $299.99 

W10 1136 3.1 GB 12msec 16.6MB/S 129KB $349.99 

NEW! Ama/.itiK Photo- 
Quality color at HDD x 300 
dpi resolution (with 600 x 
600 dpi Tor BftW output). 
Tim Ixttt color you can got 
For under $.‘100! Also: :J 

print speeds up to 6 ppm! 

H24 1027 HP694C Color $79999 
H24 1024 OoskJot 8/OCse $49999 
H?4 2007 laser Jet 5LXlra $39999 
H24 20051 nsorJot 6P $76999 
All HP Models Available Calif 

• 720 x 720 dpi I’hoto Quality color 
• Kxcliuhe I color Microhm Ink 

.let print technology 

• Four color (CMYK) QuickDry inks 

• Up to 4 pities per min black text 
• KHMK “ lanik Your Ha*s4 Color Pale" 

El7 2013 Stylos 400Color $77999 
E17 2016 Stylus MX) Color MID 

E17 2017 Stylus 800 Color $449 99 

E17 3001 Stylus Pio XI $1400188 
All Epson Models Available! Call* 

• :i!in \ dpi resolution 

•62KlibufTer HAM 

• Hi Centronics parallel interface 

• Includes FRKK SOFTWARE: 
Canon Creative 2, Color Advisor 
2.0, Visual Cuirk* ft Super Solver. 

• Supports New NEON Inks 

C125 1003 Canon BJC 240 $179.99 

C125 1005 Canon BJC 620 $39999 
Cl25 1006 Canon BJC 4550 $499 99 
C125 1202 MultipassC2500 $59999 
All CANON Modols Available) Calll 

A113 9015 1.0 GB 14 msec 16.6 MB/S 

A113 9016 1.3 GB 14msec 16.6MB/S 

A113 9009 2.0 GB 14 msec 16.6 MB/S 

A113-9017 3.0 GB 14 msec 16.6 MB/S 

NOTEBOOK 
WAREHOUSE 

THOUSANDS IN STOCK! 
CALL OUR NOTEBOOK HOTLINE AT: 

888-444-9600 
Toshiba ism area 

SCEPTRE 
‘" Canon «k;uj; 

$179.99 

$189.99 

$209.99 

$279.99 

MEMORY Sfli£!/agy 

16MBQ 321 
Two m 2.32 SAfth Two 16148 4i32 SIMMs 189s 
IP56-100/ FAST PAG! »P56 1023 IOO •P5S-1WB FASTPACI 1Q7S (DO 

|EDO 60ns 72-pi III 

Item# Size Density Price Was SALE Price 
P56 1020 4 MB 1x32 -69W9- $34.99 
P56 1022 8 MB 2x32 4*9939- $49.99 
P56-1023 16 MB 2 2x32 439939T $79.99 
P56 1024 16 MB 4x32 439939- $99 99 
P56-1025 32 MB 2 4x32 439939- $189.99 
P56 1026 32 MB 8x32 46B939T $189 99 

Memory prices subject to change. 

(J) Hayes 

U13-1036 
U13 2034 

Hayes 
H52 1030 
H52 1014 

H52-1018 

ATARI 64-RIT JAGUAR 
| Advanced 3-D Game System! 

Includes RISC Processors! 

D55 6III Atari Jaguar System, includes 1 Cybcrmorph 
2. Checkered Flag and 3.Kasumi Ninja $59.99 

055 6101 Additional 18 Button Controller $19.99 

ALSO AVAILABLE: Jaguar Game Packs... Call For Details. 

si. 

lf):(tobotics 
ttemf_Description 

U.S. Robotics 
U13-1022 Sportster 28.8 Int. Winmodcm* * 

Sportster ISDN 

Sportster 56k Faxmodem 
* 'Software ufKjKHUhlo to 336 

Accura Data/Fax 
Accura Data/Fax 

Accura Voice Data/Fax 
Practical Peripherals 
P77 1016 Practical 56K MiniTower 
P77-1018 Practical 56K MiniTower 
AMQUEST 
A109-1018 33.6 Hyper Fax Modem 

A109 1016 33.6 Hyper Voice Data/Fax Modem 

A109-1010 33.6 Data/Fax Modem _ 

•Alter $?0 mail tn rebate from Hayes until 6/30/3/ ‘Alter $20 mail tn relate Item AMOVl SI until 4/30/3/ 

TO ORDER: 800-335-4062 
...Or visit <Mir web situ at WWWTKiKKDIRWTCON. We artTpt VISA, Mater 

Card, American Express, Dtaowr ami Diners Club All products cany Tiger’s 

M Day (iCARANTKH against defects. Returns for defective exchange only. 
Call us for exart shipping charges. WrYr Inn to he^> you 24 hours a day1 

Data/Fax Speed Dee PlK9 itch 

28.8/14 4 Internal $109.99 
128K Internal $239.99 

56/14.4 Internal $199.99 

56/14.4 External $189.99 
33.6/14 4 External $139.99 
33.6/14.4 External $159.99 

56/14.4 Internal $149.99 
56/14.4 External $199.99 

33 6/14.4 Internal $109.99 
33.6/14.4 Internal $119.99 
33.6/14.4 Internal $79.99 

SPED CD-ROM 
Die techmedia T6XMAX! 

2400 KB 
per sec. 

transferrate! f 
T92-1012 16X CD Kit 

Circle 201 on Inquiry Card. 

$99.99 

Get A FREE 
Tiger Catalo. 
Get a FREE subscription of the TigerDirect 
catalog each issue features over 100 

pages packed with new hardware, soft¬ 

ware, systems and accessories! You'll 
get the latest on the best that the comput¬ 
er industry has to offer, at the lowest 
prices! Call 800-335-4062 



Add-In Boards Add-In Boards • Bar Coding 

Quatech Delivers 
Portable Serial Communications 

The ONLY 4-Port 
RS-232 PCMCIA Card Available 

Quatech continues its long tradition as a leader in the 
PCMCIA industry with the QSP-100~the only 4-port 
serial PC-Card on the market. The QSP-100 provides 
4 RS-232 asynchronous communication channels ac¬ 
cessed via 4 separate D-9 connectors. Ideal for multi¬ 
tasking environments, the QSP-100 is powered by 
16550 UARTs, allowing for a maximum baud rate of 
over 115k. As with all Quatech’s multi-port serial PC- 
Cards, the QSP-100 is compatible with Windows 95, 
Windows 3.xx, DOS, OS/2 and SCO-UNIX. 

For more information on the QSP-100 and the rest of 
Quatech's innovative PCMCIA-Communications prod¬ 
uct line call 800-553-1170 or email sales@quatech.com. 

n QUATECH 

...Application to Solution 
Visit Our Website: http://www.Quatech.com 

Circle 81 on Inquiry Card (RESELLERS: 82) 

Quatech Delivers 
Desktop Serial Communications 

16750 UARTs for 
Optimal Windows 95 Performance 

Quatech’s QS-100D/200D/300D provide four indepen¬ 
dent RS-232/422/485 asynchronous serial channels 
respectively, and 16750 UARTs (they’re also available 
with 16550s). The 16750 UARTs greatly improve sys¬ 
tem efficiency by providing 64 byte input/output FIFOs 
which generate significantly fewer interrupts. Full 16- 
bit address decoding eliminates address conflicts with 
othor peripheral equipment, and all 4 channels are ad¬ 
dressed in a continuous 32 byte I/O block for simplified 
software access. 

For more information on the QSD750 series and the 
rest of Quatech's desktop communications product line 
call 800-553-1170 or email sales@quatech.com. 

n QUATECH 

..Application to Solittion 
Visit Our Website: http://www.Quatech.com 

Circle 83 on Inquiry Card (RESELLERS: 84). 

PC DES/RSA CARD FOR MS-DOS, WINDOWS, 
WINDOWS NT, OS/2 & SCO-UNIX | 

You can easily integrate the 
PC DESmSA card In your 
diont/sorver, PC or worksta¬ 
tion environment or use It as 
a DES and/or RSA chip eva¬ 
luation board at all stages 
from design to production. 

European offico: 

chaussee do Courcelles 113 

8-6041 GOSSEUES(BELGIUM) 

phone: ♦32.71/37.27.11 

lax: ♦32.71/3727.69 

o-mail;mfod vasco com 

>gh wed DES mcryp* 
boo tupportl ill DES 
modi! 'ncluftng triple OES 
MAC & key gtnintion 

ign ipNd RSA •ncrypboft 
up to 1033 bllkny length, 
end binary back-up storage 

ard*are true random DES 
m RSA key generator, 
BOOT ROM socket 

i t» IIB L IOMBARD. It 601 1 
Circle 8ft on Inquiry Curd (RESELLERS: 86) 

EVTE 
Breaks the 4-Color Price B.irrier with the 

Hardware/Softwarc Showcase 

See how affordable it is to .nlv f tis< to BYTE's 
500,000 computer professionals in this section! 

■ 
For more information call youi i'.YTE sales 

representative (sec listing, 

page 169) or fax 60:t 934 2683 

Th# 

MICROSYSTEMS, LTD -III 

800 648 4452 
FAX 81 7 685 6232 • WWW AMLTD.COM 

2190 Rogai Parkway • Euk-v>. Tuxas 76040 

CilnrfiraFrKCaMii! 
lifetime till-free support * 13 years in business 

Thorough quality control 
llppim - Mate line ISA 

Laser 
Packages 

SPECIAL DEALER PRICING AVAILABLE! 
WE ALSO OFFER SPECIAL VOLUME PRICING CALL FOR DETAILS 

JUNE 199 7 BYTE 159 
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Bar Coding • Communications • Data Acquisition ■ Data Acquisition 

Need to Read Bar Codes? 

Nothing speaks of strength and durability like 
metal. Videx portable data collectors are 
housed in metal cases—strong enough to 
endure the harshest environments. 

Call today for your free information kit! 

1105 N.E. Circle Blvd., Corvallis, OR «)7:i.'$0 l! 

541-758-0521 • Fax 541-752-5285 • http://wvvw. videx.com 

Circle 87 on Inquiry Card. 

The Communicah 
Run DOS from ROM. 
Stand alone 386 CPU has 7 Serial 

ports, Ethernet & PCMCIA $289^ql 

KS 67 CPU with AMD 386 25MHz. 
Up to 4MB DPAM, 1MB FLASH 
512KB SB AM, 7 std. Serial port: 
with FIFO (RS485), 2 Parallel, PL 
CIA, Ethernet and AT Bus. 

DOS-IN-ROM 

World’s Fastest A/D Cards 

500 MSPS A/D Card for PCI Bus !!! 
• 100 MSPS, 12 Bit A/D Card 
• 250 MSPS, 2 GS/s A/D Card 
• Up to 16 Meg Memory 
• Extensive Software Drivers 

1-800-567-GAGE 

GciGg 
Gago Applied Sciences Inc. 
UtM ShiHtxNno Rood. Suit* 400, South fhirlxqton. VT 06400 
To! I•HOO-Q07-4743l-'iu 1 BOO /IIO JMII 
o m.u pro<IMoOg<t()n Ofiptodcom. wo«> into hltp //www wpi 

Oiilnrdo Hto U 8 cortUic* CiflU" «l 5010 IJom Fnno. Montrwil. OC, 
T*l 514 33/ oaoa Fox 514 337 (1411 

IKO BYTE JUNE 1997 
Circle 103 on Inquiry Card. 

Your solution for 
portable expansion 

and data acquisition 
▼ PCMCIA to ISA-Bus 

expansion systems 

▼ New! PCI-Bus products 

▼ PCMCIA Cards 

▼ Ask for your FREE 280 

page Product Handbook 

Buy Direct-Over 190 

high quality data 

acquisition products 

20 Years Experience 

Distributor 
& OEM 

inquires welcome 

http://www.contecusa.com 

CONTEC 
MICROELECTRONICS USA INC MICROELECTRONICS USA INC 

2190 Bering Drive, San Jose, CA 95131 

1-800-888-8884 

Circle 102 on Inquiry Card. 

Expandable Data Acquisition 

Our 12- and 16-bit, KXMcHz plug in DaqBoards'" 

offer you high-speed, expandable PC-based data 

acquisition that grows with your af>plication. Expand 

up to 256 channels with signal conditioning options 

for temperature, strain, pressure, acceleration, 

isolation, high-voltage, frequency, and more. 

Extensive icon-driven software support available. 

216-439-4091 • Fax: 2164394093 
salcs@Hotech.com 

http://www.btech.com ^r:x: 

Circle 

f $ 
04 on Inquiry Card. 

INTELLIGENT DATA ACQUISITION 
from 

MlCROS'lAlt^ 

LAIUMWIORIKf'Hr 

DAP 320Qtim with onboard intelligence 

• High Speed I/O 

• Lxtcrnal Expansion 

• Real-Time Processing 

• Network Access 

the onboard intelligence company 

• DSP Commands 

• Control Loop < I ms 

• 19-inch Industrial Racks 

• Standard S/W GUIs 

206-453-2345 — 206-453-3199 fax 
info@mstarlahs.com — www.mstarlabs.com 



Data Acquisition • Desktops Industrial Computers 

Virtual Instrument Developers Tools- 

Free Evaluation CD 

The new Software Showcase CD-ROM includes free 
evaluation versions of the industry LabVIEW graphical 

programming and LabWindows/CVI C/C++ development 
tools for virtual instrumentation. Also included are 

ActiveX controls for Visual Basic, Excel tools, and analysis 
and visualization software. 

National Instruments 
Phone: (512)794-0100 Fax:(512)794-8411 

(8(H)) 433-3488 (U.S. and Canada) 
E-mail: lnfo@natinst.com WWW: http://www.natmst.com 

Circle 105 on Inquiry Card 

[taltiBGPteg [%§ 
1zi3ibGdM]^ Supply 

• ISA/PCI 3-20 Slots 

• 85V-265VAC, -48VDC, 

+24VDC, +12VDC Inputs 

• 200W-350W Power Supply 

• 19" Rack-Mount/Wall-Mount 

3 -20-Slots Chassis 
# Available !! 

ACI Systems 
Western Region: 1-800-983-1177 
Eastern Region: 1-800-886-2243 

@N:f 

I 

Circle 88 on Inquiry Card (RESELLERS: 89). 

industrial PC Power supply 
■ 85-265VAC, -48VDC, 

+24VDC, +12VDC input \ 
m 70W-350W output ' 
■ 60KHz PWM control 1C 
■ 0~55 C operating 
■ MTBF > 20 years 

ICP ACQUIRE INC. 
CALL: 1-415-967-7168 _ 
FAX: 415-428-1172 I4NI C € S-5"*59"*3 4' 

PROTECT Your Customers with APPRO 
Fault Tolerant Industrial Computers 

^ ^ “Bn2“ » • Full Line of Rack Mount 
Products 

•Systems Configured To 
Your Specification 

• Custom Chassis Manufactured 
When You need It 

Catalog 
On Llnel 

PfKMftM Ait 1' • • 

www.appro.com 
I Mail: infottappro.com 

800-927-5464 

c/ 

International, Inc. 

446 South AMsott Avr . Mtfpttav CA 95035 
Id (408) 941 8100 - Im (408) 941 8111 

Circle 109 on Inquiry Card (RESELLERS: t tO). 

A largo variety of 
SBCs in stock 

for fast delivery 

s 486 TO PENTIUM PRO 

S UP TO 200MHZ SPEEDS 

V' PCI SCSI INTERFACE 

S E-IDE INTERFACE 

S SVGA VIDEO OUTPUT 

v' DUAL SERIAL PORTS 

S ISA & PCI BACKPLANES 

CALL TOLL FREE 

1 -888-RECORTEC 
Fax: 1-408-734-2140 

e-mail: info@recortec.com 
www.recortec.com 

1290 Lawrence Station Road 
Sunnyvale, CA 94089 

rvw*wn is II »* tf.Khnn.wh • * hiMCoq > 

PCI Modular Computers 
02 PCI, 1 ISA, &1 CPU slots 

03.5" HDD & FDD drive bays 

O Individual power supply 

04 modules per rack enclosure 

' COMPUTERS ✓ KEYBOARDS 

^ENCLOSURES * MONITORS 

* PRINTERS 

^ CUSTOM DESIGNS 

Call for our Product Catalog 

CALL TOLL FREE 

1-888-RECORTEC 
Fax: 1-408-734-2140 

e-mail: info @ recortec.com 
www recortec.com 

1290 Lawrence Station Road 
Sunnyvale, CA 94089 

Ur*fcxl n a k.Kkxrcvh d Moonrtac. Inc 

Circle 107 on Inquiry Card. Circle 108 on Inquiry Card. 

LI.SA. Miulc K.ickmount Solutions 
-► from THE 

t )vrr 40 models, sized from IU through 6U, IT’ lo 
24" deep, plus rackmount switches, monitors up 
to 2tr, keyboards with or without trackballs. 

Q IY. PRICING FROM $138. 
• 5 lo 20 slut segmented or unsegmented 

passive backplanes w/or w/o IVI slots. 

• C nmplete line of 486 & Pentium slot 

hoards & motherboards up to 200 MHz, 

including Intel's full line. 

A C. OR 4SV 

HOT SWAPS 

UPT0 800W 

(Customized Colors Available 
Tri-MAP International, Inc. 
4569-A Us Positas Road, Livermore*, CA 94550 

VOC: 510 447-2030 • FAX: 510 447-4559 • www.rackco.com 

Circle 90 on Inquiry Card (RESELLERS 91) Circle 106 on Inquiry Card. 
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Industrial Computers • Laptops 8t Notebooks 

Call for 
Free 

Resource 
Guide „ 

Technoland... 
Makes Industrial PCs Affordable 

• Single-board Computer from Dual 
Pentium’’ Pro to 486 

• Fault-tolerant Systems 
• PS/2 Redundant Power Supply 
• PCI/ISA Backplane Series Ml Full Line of Rack-Mount PCs 

lM * Flat Panel PCs 
ncRv7"auv * Industrial Workstation |S| 
uiiiNr.nn 0 

& Chassis 

JLVth 
NNIVrRBAMY 

■ICR VIND 
ULiaiNCBB 
■ INCC 
1 986 

Technoland Inc 
1050 Stewart Dr., Sunnyvale, CA 94086 
1 -800-292-4500 
Tel. 408-992-0888 • Fax. 408-992-0808 
e-mail: info@technoland.com 
Homepage: www.teclinoland.comt 
Pentium is a rogislerod trademark of 
Intol Corp. 

*1 

Circle 11 1 on Inquiry Card (RESELLERS: I 12), 

PC-in-a-Bax 
Run DOS applications 

in ROM on Portable 

Systems. Complete 

with CPU, LCD, 

memory, peripherals, 

keypad & supply. 

$439+qi 
KS 8 CPU card with 
AMD 386 25MHz Up 
to 4 MB DRAM, 1MB 
FLASH, CGA graphics, 
PCMCIA, 3 Serial, 2 
Parallel ports, battery 
operated 

KB 8 System includes 
KS 8 CPU card (std. 
ver), graphics LCD 

(192x128), enclosure, 
keypad, and supply. 
DovoloprnBnt systems 

$799. 

www.kila.com 
Call 303-444 7737 
Fax 303 788 9983 
sales@kila.com 

KILA 
DOS-IN-ROM 

16? BYTE JUNE 1997 

Laptops a Notebooks • Mass Storage • Misc. H/W 

1.3GB romoveable 
EIDE Hard 
Drlvo 

• Sturdy, reliable 

feat angle tha 
I nOTODOOKTor* 

4 * ward for typing. 

16 to 
72MB RAM • IDE CD-ROM 

A„ Drtvi 
Maintenance - freo 
Qildeyoint*' device 

Micro International Inc. 10850 Seaboard Loop, Houston, TX 
77009 Top quality PC's with excellent service and support since 

1<W4! Houston: (281) 495-9096. Fax (281) 495-779!. 
Hours: 8:30-6 Mon day-Friday* 

Qoundbl.ttor It a trademark of Creative Lab*. Duracell la a trademark of Ourecelt Q*ld»polnt la a trademark of 

inter net. i mp.//www.pcinini.com 

|Seismic Proven| jn 

9-Tra 

QUBLSIB&. 

c S 3490E 

800-468-0680 
www.qunl.tar.com 

FAX: (818) 592-0116 
TEL: (818) 592-0061 

Circle 101 on Inquiry Card. 

designs 

Engineering . Design • Fabrication 

Industrial PC Enclosures 
Tower PC Enclosures 
Towor Drive Enclosures 
Rack Systems 
Rackmount Accessories 
CPU Cards and Backplanos 
Rackmount Drive and PC Eficlosuros 
Industrial PS2 Power Supplies 
Redundant N+1 Load Sharing Power Supplies 

Phone: l-KOO-2^ 0267 Fax:1-702 *56*6361 EmaikinloCaslittcr.com 
Internet: http wwwsligerrom Postal: 150 I tireg St.#105 Sparks, NV X9431 

Circle 93 on Inquiry Card (RESELLERS: 94). 

Automated Backup 
Data Interchange 

Storage Management 



Memory/Chips/Upgrades • Multimedia/CD-ROM 

Direct Prices to the Public 
We will lleat any Advertised Price 

CPU’s 
Inlet Only !!! 

I'-IOOMhz $89 
P-l20Mliz $99 
l’-l33Mh/. SI IV 
P-lSOMh* $149 
IM66MI17. $22') 

P 
V 

Mother Hoards 
586-75-200 Mliz $87 
Intel VX '130 Chipset. 

2.r>6kph cache, 

2s2p mi linl ll)L/l<) 

33.6 ini fax/ilala voire 

$72 

33.6 ini. vnicr/fax 
upgradable lo .V»K 

$78 

CD-ROMS 

‘-200Mlr/. 8339 Sound (lards 8\ int. $79 
’ I’m 180 8319 VIBRA 16 l’n|i $-19 lOx int. $99 
’-Pro 2(H) 8389 SB 32 I’np $7» I2x ini. $95 
200mm \ $399 AWE 6) I’ii). $159 I6x int. $119 

Over 1000 il«- ms in slor-k. . -liri-li our cool 

800-801-0087 
714-488-0477 Fax 714-488-0495 

CD Mkmoky Oin-Li inf; 
Offiee Hours M-F 7-5 PST • Sat 8-12 PST mmm 

Prirri* mill jivniluliilily ililijn I In iIiuhki- miiIii.iiI nutir.* 

Circle 92 on Inquiry Card. 

Truly master your CDs! 
The Elms'DVL' with Panor.im.vt-' 
CD-R Software puts you in control of 
the CD creation process. For the 
first time, unattended CD mastering 
of up to 100 CDs at a time will be 
quick and easy. Elms user-friendly 
software is armed with many 
powerful features like drag and drop. 
Choose from popular formats 
like Standard CD, Audio CD-DA, 
Mixed Mode CD or ISO Image file. 
CD Mastering has never been easier 
or more affordable. 

DV 
introductory special 

PURCHASE A t DRIVE CO-ROM OVU MOOEl 1'W 
AND GET A CO-R DRIVE AND PANORAMA*' FREE. 

$2,000 VALUE 

CALL NOW! 
(888)356-7385 

visit us at www.dms.com 

E(m 
CDs at your fimjvrtlpx 

Elms Systems Corporation 
2 Moll.iiuj • Irvine, (A <1/6111 

(714) 461 3200 
(714) 461 0671 FdX 

Code: EPA0697 001 

Tradcmarkt rriiMin «lw priMirrty ..i iIh h 
nrspcttivr owners ©IW7, l lm% Sy,. 

< All Mollis Il'X.'l \ I’ll I*... . 
\|K‘. ill. ait.»n\ Milift i i m , hanpi 

wmImhii IVOlK f 

Multimedia/CD-ROM • Networking • Programmable H/W 

DESIGN PRINT APPLY • PACKAGE 
All Memory I- Hnmil N ew & C oinea W illi A Lifetime W arranty 

Memory 72 pin Hard l)rive.H Video Card* 
EDO 850MB $139 Matrox $119 

1x32-60 $19 1.2GB $149 M\-tupic $109 
2x32-60 $31 2.o<;n $ 189 I)ia3d2MB $77 
4x32-60 $59 2.5GH $199 
8x32-60 $129 3.2GB $249 Modems 

PRODUCE PROFESSIONAL-LOOKING P" - 
CD LABELS & JEWEL CASE INSERTS 
™ $79.95 — ii o 

wInVaTO Z2£? °" VOm C0mpl,,6' PpL^ I 
Print on Loser or InkJet using NEATO 59 
CD Labels & Jewel Case inserts. u° ^ 

»Using the NEATO Label Applicator, apply ^W____ 
labels... PERFECTLY EVERY TIME! ^7 

• ln*ort Troy Liner* & Booklets created with 
CD-FACE • to complete your pockage 

kit contains _ 

• NEATO CD LotWl Applies • Set of Assorted Lot)#)* & lft*ert* — 
• CD-FACE™ inciurng De*gn $ofr/,or# <Moc/?C) end Background Art kx lot** & inserts 
• D«*c A Jewel Com Temprotee tor Popular Gropnic* Prog/oms (Moc/PC) : 

NEATO m USA. 250 Dodge Ave • East Haven, CT 06512 • 203-466-5170 
Fox 203-466-5178 • 800-984-9800 

Europe: .44 (0)990 561571 • Fax +44 (0)181 932 0480 Mastered • AMEX . VISA 

Circle 95 on Inquiry Card. 

Hes. We BulltfMu 

• 8 lo 128 serial ports per system 

•Speed up lo 460.8Kbps 

• High performance dual RISC CPUs 

• Full modem status display each port 

• Multiport module rack mountable 

• Multiport module can he I00M away 

• Supports Windows NT. 95. 3.x, OS/2, 

NetWare, UNIX, IXXS, Unux and 
many others 

1 -800-699-MOXA 

Mox» Tochnologios 

/Xs. rn X /v r>?4 WfHkW Drive. Suite 1 
/\ Sunrtyvaio, CA 94069 

E-rwei: inlb byteQmoxacom 

Tei (408) 734-2224 

Fax (408) 734-4442 

WWW: Ntp7AivwnivmaKa.com 

Circlo 199 on Inquiry Card (RESELLERS: 200) 

Embedded DOS 
Controllers at 8051 Prices 

Newt 
of 1995■ 

Flash life Use your PC 
development tools! No 
more crash and burn eprom! 
> 2 Serial Ports 

■ 24 Parallel I/O lines 

■ 2 Timers 

■ 4 Interrupt Lines 

■ 8 Analog Inputs 

8/10 MU/ V-25 

512K RAM 

256K/512K flash 

X Modem Transfer 

includes DOS and utilities 
QTV 1 

Circle 96 on Inquiry Card (RESELLERS 97). Circle 100 on Inquiry Card 

JK microsystems 510-236-1151 
coffee,ire controller industry SSLico 
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Programmable Hardware • Internet Services Internet Services • On-Line Services 

mS-in-ROM 
Run DOS from RDM. 
Stand alone CPU card has 

PCMCIA. A/D, 3 Serial and 
2 Parallel ports $139+i'“ 

KS 1 CPU card with NEC V40, 
Up to 512KB DRAM, 1MB FLASH, 
512KB SHAM. 3 Serial RS48S i 
Par ports, PCMCIA 1 Obit A/D, 
Modem and XT Bus 

K/LA 
DOS-IN-ROM 

A-CoreTs A-Engine 
AOMHi! 

• 2.3’x2.2‘ A-Core'u. 

• 3 6'x2.3" A-Engine“ 

• AMD188ES. 50+ I/Os. 11 12-bit ADC 
• 3 UARTs, 3 timers. 2 PWM. Bat+RTC 

• C library, Development kits 

rM PRICES START AT 

$79 Qty 1 • $28 OEM 

•High Performance, Compact, 
Reliable 

•Easy to program in Borland/ 
Microsoft C/C++ 

Wo have 20* Low Cost 16-bit Controllers 

with ADC. DAC, solenoid drivers, relay, PC- 
104, PCMCIA, LCD. DSP motion control. 

10 UARTs, 100 I/Os. Customer boards 
design. Save time and money. 

TERN 
INC. 

216 F Street, Sic. 104, 

Davis, CA 95616, USA 

Tel: 916758-0180 

Fax:916-758-0181 
tern@notcom.com 
http://www.torn.com 

Circle 99 on Inquiry Card. 

relays 

DAC 

rS485 

Epp0M 

EEppO!V 

TlMEpS 

Control 
Practically 
Anything. 
from $m 

WAT' 
chd°g 

JfJn 
CORE^ 

Little Stor, $195 
30 I/O Lines 

Our miniature controllers are ideal for machine 

control and data acquisition. Easy to program 

with our Dynamic C. Start saving time and 

money, ('all for your free demo disk today! 

1724 Picasso Ave. 
Davis, CA 95616 
916.757.3737 
916.753.5141 PAX 
http://www.zworld.com 

10 4 BYTE JUNE 199 7 

For immediate information, use our 24-1 lour Autol AX. 

Call 916.753.0618 from your l:AX. Request catalog #18. 

Circle 98 on Inquiry Card. 

Surprised 
at your 

web 
hosting 

rates?! 

Then coll VolueWeb lodoy, the world's 
mosl affordable web hosting service! 

Contract! 

• toman unite wjrMiotion ptovuted • 13 (onnedion to tbo Internet • ?5 Mb d link sum 
(Mlp //www your nome.iom/) • 1000 Mb of data fionder/mo. • kuevwetnW vwver support 

•Jtwtoair gl sKUMMfvw • Daly top bakup eluded Hwl hm* oudw) 
• Your own CGftan dtredoty • Owe at UNIX and MxiowItW • Sane toy setup 

•fcwMiKXR Virtual f IP Front Page • POP3 Email accounts 
•:i !■ t.vi 'il:.; * • totaled web nsogo stoftstos 

30 Day Monoy Back Guarantee! 

Ask about tut reseller program! 

1-888-W,E,-H406S,T,-Ui 

Sov* s|0 When You Register Online! • www.voluoweb.net • E-moil: solesQvalueweb.net 

Value' 
Circle 115 on Inquiry Card. 

High performance web hosting 
at low performance prices 

High performance web hosting doesn't have to cost more. 
Our web hosting plans give you the fastest network and server 
technology, with a comprehensive set of features-including 
FrontPage,M extensions, domain registration, CGI scripting support, 
POP 3, unlimited FTP updates, and more- all at rates that are 
competitive with even the bargain providers. 

All Hi way hosting plans feature multiple fiber optic T3 Internet 
connections, fast Silicon Graphics servers, and industrial strength 
Cisco routers. 

To have your site hosted by 
Hiway, hop on over to 
www.hway.net/by, or call us 
at 800-339-HWAY Wfc’re the 
worldwide leader in 
professional web hosting, 
serving over 20,000 domains. 
Affordably. 

^' 

Hiway 
Technologies 

(800) 339-HWAY 
(561)989 8574 

http ://www. h way. net/by 

Circle 1 1 3 on Inquiry Card (RESELLERS: 1 14) 
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 B 1 U Y E R ' S M 1 A RT 
A DIRECTORY OF PRODUCTS AND SERVICES 

THE BUYER’S MARTisaunique 
classified section organized by 
product category to help readers 
locate suppliers. Ads may have inquiry 
numbers to aid readers requesting 
information from advertisers. 
AD FORMAT: Each ad will be 
designed and typeset by BYTE. Do 
NOT send logos or camera-roady 
artwork. Advertisers should furnish 

typewritten copy. 2"x1 Vic" ad 
can include headline (23 characters 
maximum), descriptive text (300 
characters is the maximum recom¬ 
mended) plus company name, 
address, telephone and fax number. 
2"x2 */•" ad has more space for 
descriptive text (850 characters is 
the maximum recommended). 
DEADLINE: Ad copy is due 

approximately 2 months prior to issue 
date. For example: November issue 
closes on September 15. Send your 
copy and payment to: 
THE BUYER'S MART, BYTE 
Magazine, 1 Phoenix Mill Lane, 
Peterborough, NH 03458. For more 
information please call Mark Stone in 
BYTE sales at 603-924-2533 or 
FAX: 603 924 2683. 

RATES (January 1997) 
3-5 

MUM 
6 11 

mom 
12 

1 ad $820 $790 $690 
2"x1%" 2 ads/issue " " 660 

3 ads/issue " " 620 

lad $1,640 $1,580 $1,380 
2"x2'AH 2 ads/issuo " " 1,320 

3 ads/issuc " " 1,250 
•COLOR - Add $100 

BAR CODE 

Bar Code Headquarters 
• Complete Bar Code Readers from 

• Portable Bar Code Readers from $759 

• Laser Gun Readers from $549 

• Cordless Scanners from $595 

• Two way RF Terminal - $1095 

• Bar Code Labeling Software) for 

Windows - $295 DOS Vorslon $7/U 

• Bar Code Fonts for Windowa/Mm $ t U0 

• Direct from Manufacturer 

Worthington Data Solution % 

800-345-4220 
Phone: 408-458-9‘HH - i 

In UK call 0800 29:i ?f i 
In France call 0600. i 

In Germany call 01 to it 150 14 
Rest of Europe • .ill »*. i I i 

_ CAD/CAM 

TG-CAD Professional i' 6.0 
CAD Solutions Software 

A 16 « 32 bil C/Cn Windows 95. Wm NT & Win 3.1 
CAD Developers Kit. The best in CAD/CAM software 

kits. Free Demo and Technical Paper 
Call 800-635-7760 or Fax 972-423-7288 or 

http://www disksoft.com or E-mail 
(lisksoftWix.nelcom.com or BBS 972-881-9322 

Disk Software. Inc. 109 S MurpAy Rd. Plano, rx USA /sow 

Inquiry 384. 

__ CD-ROM 

CD ROM, Inc. 
CD-ROM, DVD, CD-R, Media, Towers, 

Jukeboxes, Titles & Production Services 
CD-ROM Data Compression: CRI-X3 
INC 500 Company, Established 1988 
303-384-3922 FAX 303-384-3926 

http://www.cdrominc.com 
Inquiry 385. Inquiry 388. 

INSTANT BARCODI SI 
BAR-Z Out MfctatMWXMfc' - 
Software works with • or rani .. • Mw 

UNIX • NT • WINV. • DO'. 
BnrCiuU' 2000 I. i 
Most Platforms i ... i • m..i. n 

WWW imitniiMim omIImo Momloo • .... 
Unlllnr, Itn 

H00 /III IMI44 .. 
»AX .•«« <m i... 

2731 South Admit* Mil run .... .. 

Inquiry 381. 

Inquiry 382 

CAD/CAM 
C0NT0UMN1. mmIi. m 

I MOM A hull. 
. $249 

VI MOM if It •• 
•Controls is* h> ••• Mr* 1T1 
• Linear mxi * •>■ ... . ti*< 
• NOW lodll ((••'. i.. ... . ........ »... 
• Easy to <l»vi. •• >M rm »*. 
• CAD CAM inMrlM• • M. 

Ability System* 
http //vavw atnlity. y 

Inquiry 383 

Learn C/C++ Programming 
lh Dobb's CD-ROM Library Presents the 

At Stevens Cram Course on C/C++ CD-ROM 
Al Mmvwm .1 v»»kl (.twwTwd programnmg axpurt. fits cmmUxI 

<'DtX)M»i>4MHMNwaayuurCX:«» |w<^»rviwigguos««n» 

I ho < :i> MOM contains: 
• 11mm .xnfWtfo text of three books wnlten by Al Stevens 
• An mfnractto step by-step tutorial with precise 

lunations 
• Vi. ! •<»( kps ol Al discussing important topics 
• Tho GNU Comprfer Suite directly connected to the 

exorcises 
• l ots of usable source code 
• Plus a memory feature that bookmarks your place tor 

quick returns to prior sessions 
I » '-gnwt to* «ndMT(wiwDAan3l.bUfWlk#r XjncSaW) 
Price: $69.95 
Scrawl shot* and luN product drtadt availaMa on our web *H« 

www dd| conVcdrom 
Full. Unlimited Money-Back Guarantee! 

Call: (800) 500 6797 Fax :(913)841-2624 
Email: ofderetfmA.com 

foil Uu mall, faa, emeil or call (013) S4I IS3I 
Mall Orders. 

Dr DuMi’n CO MOM I txmy 

1801 West J ImI HI. HuHe TOO 
Lawrence, KH MV04A 2/01 USA 

Inquiry 386. 

DATA RECOVERY 

We Can Save It! 
All Platforms - All Storage Devices 

Proprietary technique*, so advanced we 
roscuo data others simply abandon. 

DriveSavers 
Restoring data since 1985 

1 -800-440-1904 
_415-883-4232_ 

Inquiry 387. 

WALNUT CREEK CDROM 
FreeBSD 2.2.1 Rock sokd Berkeley Una lor PC w/src 

2 disc set. easy install. 6 mo updates $39.95 
Linux Slackware 3.2 4 disc set. Slackwaie 3 2 'OFFICIAL * 
release by Patrick Vdkerdfoo Internet's lavoole $39.95 
Clca MS Windows 2 disc set. 1329 Windows programs 

games, drivers, fonts, sheds. sre Indexes in German/ 
llahan/F rcncfil nglish/Japanese Our updates $29.95 

Hobbes OS/2 1.312 MB Free/Shareware drivers. appV 
etc. OS/2 Mag’s product ol Hie year' 6 mo updates $29.95 

Simtel MSOOS 2 discs premier Intern* irchmcal 
programnung free/Sluirwjic . $29.95 

Black hawk New Win % shareware cofectnn $29.95 
Internet Info 13 400 doc-l FAOs FRCs. & IE Ns . $39.95 
Toolkit for Qaake Add ons lor this ho« game $19.95 
Project Gutenberg ViO* must read works ol bterature 

f •* h dm urneril i% m ASCII lor nut lext.$39.95 
Scientific I ibrary IkIMcM shareware DOS/Wm $39.95 
POV Hey luting images, sic. documentation $39 95 
/0. lilies ..Mil Windows 95 & NT. Games. Td. Perl. QRZ' 
Ham Radio. Music. Fonts. Royalty tree images 

Call for your FREE catalog today! 
All our products have a one year unconditional guarantee! 

1-800-786-9907 
4041 Pike Lane. Sle D 216. Concord. CA 94520 

♦1-510-674-0783 Visa/MC/AMEx, Fax: ♦1-510-674-0821 
ordersWcdrom com htlp ://www. edrom. com/ 

Inquiry 389. 

DATA RECOVERY 

The Leader in Data Recovery 
• Exportiso in virtually every operating system 

A modui storage device. 

• Emergency services with cals answorod 
?4 hours a day Call tor a FREE consultation! 

ONTRACK DATA RECOVERY 
Mpls • LA • DC • London • Tokyo • Stuttgart 
1-800-872-2599 • www.ontrack.com 

Inquiry 390. 

JUNE 1997 BYTE 165 



THE BUYER 
data"recovery 

Don't pay thousands of Dollars! Download our 

DO-IT-YOURSELF 
Dala Recovery Software 

TIRAMISU. 
Wo support DOS, WINtX)WS. NOVELL and NTFS hk) systems 

http://Www recover y do 

EmnM: data ioccm)ry«# compiJ8orvo.com 

The Virtual Data Recovery Company 

Inquiry 391. 

Data Recovery Service 
From ono ol Europo's Inrcjosl disk drivo manulacturors 

• 24 hour. 7 day hotline 
• Data promptly restored and returned 
• SSA capability 
• No tin, no tee 

Call now: +44(0)1705 443283 or (0)374 136170 
On-lino information: www.xyratex.com 

Xyratex 

Inquiry 392. 

DATA/DISK CONVERSION 

CONVERSION/DUPLICATION 
Tape: 4mm. QIC. 8mm. DLT, 9-trk. 3480/90/90E 

Disk: 3”, 3'/,". b'U", 8" CD-ROM 

1-800-357-6250 
Shaffstall Corporation 317.R49.9n77 

7901 East 88th Stroet Fax 317-842-8294 
Indianapolis IN 46256 salesWshaffstall.com 
Since 1973 http://www.shaffstall.com 

EDUCATION 
B.S. A M.S. In COMPUTER SCIENCE 

The American Institute For Computer Sciences offers an In- 
ikipth homo study program lo oarn your Bachelor of Seamen 
jiI homo II S »ub|oc(8 covorod nro: MS/OOS, BASIC, 
RASCAL, C. Cm, Dala I do Processing. Dala Structures A 
Oporatlng Systems M.S, program includes subjects in 
Software I nglnooring and Arlilldnl Intelligence Ada and 

Using Windows courses also uvadubto AccrodMod Mombor: 
World AMoctnllon of UrovtHaW»os and Cdlogos. 

AMERICAN INST, for COMPUTER SCIENCES 

2IOI-0Y Magnolia Avo., Sulto 200, Birmingham, AL 35205 

1 800 767-2427 • 1-205-323-6191 

HARDWARE 

Pre-Owned Electronics, Inc™ 
THE Independent Provider, serving the Dealer, 

Prolossional, Corporate, Government, and 
_Educational Buyer since 1985._ 

APPLE II & MACINTOSH*- 
SYSTEMS • PARTS • EXCHANGE REPAIRS 

Call fur a Catalog. 800-274-5343 
Office: 617-778-4600 • FAX: 617-778-4848 

125 MIDDLESEX TURNPIKE ■ BEDFORD, MA 01730 

Inquiry 393. 

HEWLETT-PACKARD 
Buy - Soli - Trade 

LaserJol ColorPro DeskJet 
DraftPro RuggodWriter DraflMnstor 
Eloctrostalic Plollors DesignJet 

We specialize in Demo & Rofurblshcd Equipment 
HP 9000 Workstations and Vectras also available. 

Ted Dasher & Associates 
4117 Second Ave., S. Bfrmmghnm, AL 35222 

Phono: (205) 591-4747 Fnx: (205) 591-1108 
(800) 638-4833 E-mnll : snlosttdnshor.com 

Inquiry 394. 

S MART A DIRECTORY 

INTERNET PRESENCE 

Virtual Web Hosting • 3-T3 Connections! 

www# YourName.com 

$ 19.97/mo. 
(800) 808-9241 / FREE "web" Page 

http://PICK.NET RESELLERS Welcome 

Inquiry 395. 

LASERJET PCL VIEWER 

LaserJet PCL Conversion and Viewing Tools 

Viow your PCL5o print lilos in Windows with 100% 
accuracy using Visual PCL. PCL lo TIF/Fax/rastor 
command line conversion tools. Convert PCL print 
hies lo Acrobat PDF in DOS. Windows. UNIX lor 
viewing and distribution over the not. Evaluations 
and lull details available on our Web silo. Libraries 
available lor OEM developer integration 

Visual Software http.7/www. visual.co.uk 
Fax: »44 1306 742 425 geddostt visual co uk 

Inquiry 396. 

MEMORY 

C.A.T. 

Computer Advancing Technologies, Corp. 
Wtmtosnte MAM to the F»ul)kc 

1-888-495-8404 (Toll Free) 
MAM; Motherboards; CPU's; Hard Drives 
VkJoo Cord. Modoms; and Accessories 

Custom Built Systems AvaMsbte 
For today's prices check out our Wob page 

http://CAT.gator.not 
C.A.T. 4445 S.W 36th Terraco »120. Galnoswllo. FL 32608 

Phono: 352-335-4042 FAX: 352-335-8685 
Wo nccopt all major credit cards. 

Inquiry 397. 

NETWORK MONITORING 

LANWatch 
Network Protocol Analyzer monitors tralhc in real 
timo. Groat tool lor Network Administrators. 

Notwork Applicalion/Protocol Dovolopors, and 
Support/QA personnel Parser source is included. 

Software-based • Easily Portable 

Now just $695! 

http://www. Guesswork.Com Info w Guesswork. Com 

Precision Guesswork, Inc. 
508-887-6570 (phono) 508-887-6552 (fax) 

Inquiry 398. 

PROGRAMMERSTOOLS 
CONTRACT AND CORPORATE DEVELOPERS 

Crxoe™ (Manaui 2!J8 Cat an Uiiuai- Mui mi -i) $24 95 
St nwi ™ /VIICtA is (VB CusiuM Corn not Cl asm ••) $.19 95 
Sinbi™ /OCX (Cusiom Cumin n) $49 95 
Ml MXnOH™ (Acci ss Omauasi CASE Tool). $24 95 
Mimm n™ (VB Pnaa.ci CASE Tool) $49 95 
Pnorir™ (Otvi tonMi Mr Phoxci Mamaoim) $49 95 
InroriM™ {(i1 i.ihomk; Pi iuoiimanci Surreal) $49 95 
Cock™ <PN4).$24 95 
CtWMiHcr Fmvfts™ (Eucimomc Commmki ).$CALL 

Those tools ware (tevntojXHl tor .mmI am used by ocxKrnct cfcrvtitopmont 
compnrMnt tenlorm iMpertor work Earn maximooi prolK Suurco Cede 
AviulabliH Volumo DiitcounbiP 

KinetiSys, Inc. t-800-799-7115 Fax 847-835-8950 

Inquiry 399. 

High-Speed XBASE Engine... 
For C, C++, VB. Delphi and Java programmers. Got 
multi-user compatibility with FoxPro. Clipper and 
dBASE liter. CodeBase is portable botwoon DOS, 
Windows, UNIX. Mac and OS/2! Includos unlimited 
clienl/sorvor, ActiveX controls & visual report writor' 

FREE 30 day tost drive! 
Ccill Sequiter Software Inc. for details 
or visit us on tho wob at www.sequiter.com 

Phone 403 437-2410 FAX 403 436-2999 

Inquiry 400. 

OF PRODUCTS AND SERVICES 

PROGRAMMERSTOOLS 

YEAR 2000 

Worried about dates? ZCOB will help. 
ZCOB analyzes COBOL programs. 
ZCOB traces date usage 

Includos many handy ulilitios 

with sourco codo in Assembly Language 
100 digit arithmetic. Disk utilities 

Sel of disks $50. Printed Manual $10. 

ZCOB • Box 12238 Lexington KY 40581-2238 

Inquiry 401. 

SECURITY 

THE ULTIMATE SOFTWARE SECURITY 
• STOPCOPY Inmily UNCOP1ABLE copy potoetton 
• STOPVIEW software encryption 
O NETLIMIT network kcertse metering 
© DOS. Windows (3 X. 95. NT). Mac. OS/2. support 
© Macluno Tw. Internet Protection. CD-ROM Protection. 

Serialization. D.»«o a Execution Limitation. Registration, 
Remote Aufhonlicallon. Concurrent Usor Limitation 

• Cter products destroy ALI ol our compoMior 

BBI Computer Systems, Inc. 
14105 Montage Lime. Silver Spring. MO 20900 

800/TRY-ABBI 800/879 7?24 301/171 1094 FAX 301/400 7545 

E nwll: 00Hd6Mc».coni W«b imp //www illo com 

Inquiry 402. 

CRYPKEY SOFTWARE LICENSING SYSTEM 
“Software Protection with NO hardware lock and NO disk key' 
CrypKey is software copy protection that is: 

• completely secure from any disk copy program 
• perfect lor CD-ROM or INTERNET (ftstributisn! 

• cost effective, user friendly, and 100“.. guaranteed 

to satisfy' 

CrypKey can Increase your software sates: 

• upsell options and levels ol your software 

- tease or demo your software by runs or lure 

• enable or upgrade your customers Instantly 

by phone, lax or E-mail! 

New! unique Ready Jo-Try feature upon install illows 1 trial 

period only per customer New! unique Add Or feature add 

more options, levels, runs or lime to existing licenses New! 

CrypKey Instanl protects in just 5 minutes vnth no source 

code changes. 

CrypKey is completely compatible v/tlh MS-DOS MS- 

Wimtews 3.x. Win32s. Wm95. Win95B/TAT-32. Win NT. and 

manages network licenses on all Novell and Microsoft oper¬ 

ating system based networks. 

CrypKey Instant is Ready-To-Try. 
FREE lor 30 days on our web site: 

http://Www.kenonic.com/crypkey.htm 
Kenonic Controls Ltd. Calgary,Canada 

(403) 758-6200 • lax: (403) 758-6701 
INTERNET: crypkey@kenonic.com 

Inquiry 403. 

CRYPTO-BOX™ locks in your profits! 
The Marx CRYPTO-BOX is the result ol 10 years 
experience in effective software proteclion. 
• microprocessor controls ID codes, memory, dynamic 

algorithm and high speed data encryption 

• remote access lo passwords and counters 

• floating license control in a LAN with a single key 

MARX International, Inc. 
?01 xnciitivr Part West, Suite 2027 AtLiriU. GA 30329 

404 3213020 1-800-MARX IN I n 

Visit us on the web: www.mari.com 

Inquiry 404. 

KEY-LOK II™ SECURITY 
Software Piracy Provonlion Survival 14 ynns proves 
olloctivonoss Active algorithm, jxoqrummabb memory, 
counters, date control, remote update No IDondovtco 

Low pricing (o g $16.50 oacfi tor 5) 
No startup costs. 

Alno. ACCESS CONTROL systems and disk drtvn/system LOCKS 

MICROCOMPUTER APPLICATIONS, INC. 
3167 E Oloro Cirde. Littlolon. CO 80122 

http://www.koylok.com 

1-800-453-9565 (303)770-1917 FAX: (303) 770-1863 
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THE BUYER'S MART 
SIMULATION SOFTWARE 

A DIRECTORY OF PRODUCTS AND SERVICES 

Analog/Digital Simulation!! 

• Window*. NT. DOS . Model Libraries. RF. Power 
• Power Mnc. Macintosh • More Than 5000 parln 
• tsSmci 4 Real Time SPICE • Waveform Analysis 
• Mixed Mode Simulation • Full SPICE programs 
• Schematic Entry starling at $95. Complete 
• New AMDL Modeling Kltf! systems. $S95$259‘> 

PO Bo« 710 San RmSto. CA 90733-0710 * a fa 

(310)833 0710. FAX (310)833 9658 ifUl/SOfT 
Ca« lew your Froo Demo and vikxmnton kit 

Inquiry 406. 

SOFTWARE PACKAGING 

MANUALS ON DEMAND 
600 dpi in 4 days — As low ns 2c/pnuo 

BUY JUST WHAT YOU NEED - CONSERVE CA?iH 

•••FREE CATALOG*•• 
Softwaro boxes Laser labels 15c Malleis 

Everything you need to soil your softw.u. 

Hice & Associates 
8586 Monlicollo Dr . Most Cluster OH 4506*1 

Phone/Fa x: 513-779-7977 

Inquiry 407. 

SOFTWARE/GRAPHICS 

Become an 
Jmaging Expert! 

AccuSoft On Line 
www. tutuso ft. tom 
FREE ImageGear™ Demo 

Interactive Product Info 
Glossary of Imaging Terms 
Your Resource for Imaging 

AccuSoft Corporation 

(800) 741-7130 
TEL(508) 898-2770 FAX (508) 898-9C07 

Two WcsttMHough Business Park 

Westhorough. MA 01581 USA 

Inquiry 408. 

SOFTWARE/TRANSLATORS 

Word Translator for Windows 
• Hot key translation of wordi & phros. s lu.ni *.il 

yow wwdpwnvor or OIP pogrom. 
• Huge range of languages .miming (ml K Wml 

Imopeai, Sanksmon, lain Ammon i Icyaneu, 
• User defined dictionary - ixid ,vu, ... 
• Prices slort at only US$60 • cal. ku of.:n»l hx dekids' 

CREATIVE TECHNOLOGY (<fuk*•'JMskonwcoel) 
W «44 188V 56/1 AO • fm .44 IM9S63S48 
M House. Pwt Si. Knottier SI 14 /AG, f mjbnd 

hftP //wow nefifcopgeno uk/sofhrore/dwi/tMns/mdei him 

Inquiry 409. 

WINDOWS 

FREE INTERNET 
Free PPP. Get On-Line Immediately. Telnet 
to other BBS’s. Surf the World Wide Web. 

28.8k modems 

1-914-346-1777 
All You Pay For Is The Call 

PROGRAMMERSTOOLS 

MULTITASKING KERNEL 
EASYTASK 5.0 is a powerful multitasking library lex 
WATCOM C+*. MICROSOFT C*4, BORLAND C++ 

DOS. DOS32, WIN 16. WIN32 
Easy to use EASYTASK"* perfectfy suits rnguirefrMmls ot 
automation dopartmonls and scmntilic labornlono;. tor 
moasuromonl. alarm or robotic applrcalroo No roynllios 
F300 EASYTASK with oourco codo TCOO » tows and ship. 
Frw uvakiabon sodtwaro Cal or tax now 

Phono/Fnx: *44 171 919 4431 
E-malt: 1065t6.13574ecompus«fve.com 

OfitECM. Ctmnd* IkaMng. ?0 Gamfcwd SI. London SUM UK 

Inquiry 411. 

YOUR AD HERE 

ADD 

COLOR 

TO YOUR AO IN 

The 
Buyer's 
Mart 
For rates and 
details to start 

or upgrade 
your advertising 

Call Mark Stone 
today at 

603-924-2533 
Fax: 603-924-2683 

Inquiry 410. 

There Are 275,000 
Good Reasons to 
Advertise in the' 

BYTE Deck! 

The BYTE Deck mails to a select 

group of 275,000 BYTE 

subscribers who are proven 

direct market buyers. 

In fact, BYTE subscriber surveys 

show that many readers prefer to 

buy through the mail order/ 

direct channel: 

Direct Channel Preference for 
Purchases of: 

Computer Systems 81% 

Software 79% 

Sower 1995-1996 IhlwiRni Study 

The average BYTE reader 

influences the purchase 

decisions of 107 others, 

works in a company with more 

than 1,000 employees, and 

inilucnces more computer 

product purchases than 

any other person in his/her 

organization. The BYTE 

readership provides quality 

leads. Why settle for 
anything less? 

Call Brian Higgins today at 

(603) 924-2596 or 

fax your order to 

(603) 924-2683. 
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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! 

PAGE NO. PHONE NO. INQUIRY NO 

88-89 AO SYSTEMS 161 888-618-6188 

464-465 ALADDIN KNOWLEDGE 40IS28 

SYSTEMS LTD 

+972-3-636-2222 

116-117 ALADDIN KNOWLEDGE 

SYSTEMS UD 

86 212-564-5678 

* AMERICAN MICROSYSTEMS 159 

• AMERICAN POWER 

CONVERSION 

32A-B 401-788-2787" 

118 AMERICAN POWER 

CONVERSION 

32-33 888-BUY-APCC 

ext 8130 

• APEX PC SOLUTIONS 151 800-861-5858 

* APPLE COMPUTER INC 35 408-996-1010 

109-110 APPRO INTERNATIONAL INC 161 800-927-5464 

164 ARTECON 101 800-USAARTE 

• 

B 
BYTE BACK ISSUES 40IS23 603-924-9281 

• BYTE CARD DECK 167 603-924-2596 

• BYTE CUSTOMER SERVICE 146 +353-91-752-792 

• BYTE FIELD SALES 40IS28 +353-91-752-793 

• BYTE JOB NET 145 800-632-7946 

• BYTE SUB MESSAGE 146 

203 

c 
CARDIFF SOFTWARE 114 800-659-8755 

154 CENTRAL DATA 58 800-482-0471 

461 CHECKPOINT S/W 

TECHNOLOGIES 

40IS5 +972-3-613-1833 

169-170 CMD TECHNOLOGY 

431-432 COMPEXINC 

119 COMPUTER DISCOUNT 
WAREHOUSE 

50 

11 

56-57 

714-464-0800 

714-630-7302 

300-959-4239 

102 CONTEC 
MICROELECTRONICS 

CORPORATE SYSTEMS 

CENTER/CSC 

121-122 CSS LABS 

204-205 CTL 

433-434 CYBEX COMPUTER 
PRODUCTS CORP 

123-124 CYBEX COMPUTER 
PRODUCTS CORP 

160 300-888-8884 

67 613-728-0826 

ext 3080 

150 408-743-8732 

90 800-852-2680 

62 503-646-3733 

ex! 18 

01} 206-430-4000 

61 205-430-4000 

• DATA COMMUNICATIONS 44-45 212-512-4733 

125-126 DEUEC 97 800-DEUEC-1 

160 DISTINCT CORPORATION 22 408-366-8933 

161 DISTINCT CORPORATION 22 408-366-8933 

435-436 DISTRIBUTED 40IS14 

PROCESSING TECH 

407-830-5522 

171 DR SOLOMON S SOFTWARE 18 800-960-7400 

ext 188 

96-97 ELMS SYSTEMS 

CORPORATION 

437-438 EUTRON 

163 888-356-7385 

40IS10 +3935201003 

127 FAIRCOM CORPORATION 

439-440 FAST SECURITY AG 

450-451 RRST INTERNATIONAL 

COMPUTER 

FOREFRONT DIRECT INC 

G 
103 GAGE APPLIED SCIENCES 

INCORPORATED 

166 GLOBETROTTER 

SOFTWARE INC 

197-198 GRANITE DIGITAL 

441 GREY MATTER LTD 

452-453 GVC 

147 573-445-6833 

40IS11 +49-89-894221-20 

40IS2 +886-2-718-2782** 

153 800-475-5831 

H 
113-114 HIWAY TECHNOLOGIES 

90-91 ICP ACQUIRE 

128-129 INTERGRAPH COMPUTER 

SYSTEMS 

160 800-567-GAGE 

46 408-370-2800 

156 510-471-6442 

140 +44-10)1364-654200** 

40IS15 +886-2-704-0338" 

164 800-339-HWAY 

161 

12-13 

888-618-6188 

800-254-5325 

10 TECH 

J 
100 JK MICROSYSTEMS 

K 
NLA 160 303-444-7737 

NLA 162 303-444-7737 

KILA 164 303-444-7737 

KINGSTON STORAGE 29 714-4351850 

L 
i LATRADE 152 310-539-5844" 

LANSOURCETECHNOLOGY 401S 6 416-535-3555 

LOGIC PROGRAMMING 401S 20 800-949-7567 

ASSOCIATES 

M 
MEMORY ON-LINE 163 714-488-0477 

MICRO 2000 112-113 818-547-0397" 

MICRO DATA SYSTEM SR! 401S 26 +39 1 87 988 460 

MICRO-INTERNATIONAL 162 800-967-5667 

INCORPORATED 

MICRON ELECTRONICS CIM 800-362-7306 

MICRON ELECTRONICS 68-69 600-486-2059 

MICROSTAR LABORATORIES 160 206-453-2345 

MICROWAY 121 508-746-7341 

4 MINUTEMAN CV 972-446-7363 

448-449 MITAC 77 +886-3-328-9000 

199-200 MOXATECHNOLOGIES 163 800-699-MOXA 

454-455 MUUTVENTURE 

MARKETING CORP 

40IS27 +886-2-707-3123 

N 
105 NATIONAL INSTRUMENTS 161 800-433-3488 

95 NEATOLLC 163 800-984-9800 

177 NETGUAROUD 135 972-738-6900 

0 
• OBJECTWORLD 140 617-433-1600 

ON TIME INFORMATEK 

GMBH 

40IS20 +49-40-227-9405 

174-175 

P 
RAO HC TECHNOLOGY 88 +886-2-778-5850 

456 PANDA SOFTWARE 

INTERNATIONAL 

401S16 +34-1-332-0054 

• PC EXPO 111 800-829-3976 

ext 2930 

167-168 PHILIPS BUSINESS 

ELECTRONICS 

109 800-835-3506 

457-458 P< ELECTRONICS 40IS19 +60-6-677-2993 

135-136 PKWAREINC 144 414-354-8699 

172*173 PLASMON DATA INC 43 +44(0)1763261334 

180 POLYWELL SYSTEMS 157 800-300-7659 

158 POWERSOFT 31 800-395-3525 

Q 
137 QNX SOFTWARE SYSTEMS 

UD 

16-17 800-656-0566 

ext 1043 

101 QUALSTARCORP 162 800-468-0680 

81-82 QUATECHINC 159 800-553-1170 

83-84 QUATECHINC 159 800-553-1170 

K 
188-189 RAIDTEC CORPORATION 156 770664-6066 

138 RAINBOW TECHNOLOGIES 7 714-4507300 

186-187 RARITAN COMPUTER INC 154 800-RO-8090 

ext 71 

107-108 RECORTECINC 161 888-RECORTEC 

181-182 ROSE ELECTRONICS 155 800333-9343 

139-140 ROSS TECHNOLOGY INC 87 

141-142 ROSS TECHNOLOGY INC 89 

143-144 ROSS TECHNOLOGY INC 91 

445 SIEMENS NIXDORF INFO 401S12-13 

145 SILICON GRAPHICS 21 

93-94 SUGER DESIGNS 162 

• SOFTBANK/COMDEX 8-9 

459-460 SPECTEC COMPUTER CO 40IS9 

146 STATSOFT 117 

800-ROSS-YES 

BOO-ROSS-YES 

800-ROSS-YES 

+49-911-978-3321 

800-636-8184 

oeptLS0055 

702-356-5595 

617-433-1600 

^886-2-585-6132 

918-749-1119 
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ADVERTISER CONTACT INFORMATION 
INQUIRY NO PAGE NO. PHONE NO. INQUIRY NO. PAGE NO PHONE NO. INQUIRY NO. PAGE NO. PHONE NO. 

T 462-463 "RANSITIONAL 40IS23 87 VDEXINC 160 541-758-0521 
TECHNOLOGY INTL 

152-153 VIEWSONIC MONITORS 2-3 800-886-8583 
111-112 TECHNOLAND 162 800-292-4500 148-149 ’’RAVELING SOFTWARE 37 800-224-7704 ageflM277 

147 TEKTRONIX 15 800-835-6100 
106 TRI-MAP INTERNATIONAL NC 161 510-447-2030 150-151 VIEWSONIC UPS 75 800-888-8583 

e*t1418 ext 1327 

• TELECOM 24*25 
195-196 TRITEAL CORPORATION 23 800-874-8325 

ex*. 5890 w 
99 TERN INC 164 916-758-0180 

\ 1 193-194 V/IBU SYSTEMS AG 114 -49-721 -93172-22” 
• TEXAS MICROSYSTEMS NC 48A-B +31(0 365365595 V 
162*163 TEXAS MICROSYSTEMS INC 49 +31(0 365365595 115 VALUE WEB 164 883-934-6788 Z 
201 TIGER DIRECT 158 800-335-4062 85-86 VASCO DATA SECURITY 159 -32 71 37 27 69** 98 Z-WORLD ENGINEERING 164 916-757-3737 

176 TRACEPOl NT TECHNOLOGIES 79 888-668-2504 190-191 ’/COMMUNICATIONS 154 800-648-8266 206-207 ZYXElCOMMUNICATIONS 39 714-593-0808 

BYTE ADVERTISING SALES STAFF 
Lori Silverstein, Notional Advertising Director, 921 Eastwind Drive, Suite 118, Wester e, OH 43081, 

Tel: (614) 899-4908, Fax:(614)899-4999, lorismmcgraw-hill.com 

NEW ENGLAND 

CT. MA, ME. NH, NY, Rl. VT, 
Ontario, Canada, Eastern Canada 
John Ferraro (617) 860-6221, 
(212)512-2555 
jferraro@mcgraw-hill.com 
The McGraw-Hill Companies 
24 Hartwell Avenue 
Lexington, MA 02173 
FAX: (617) 860-6307 

SOUTHWEST. ROCKY MOUNTAIN 
alar.la.ms.ok.tn.tx 
Bert Panganiban (214) 688-5165 
bertpang @ mcgraw-hill.com 
ChrissyCopple(214) 688-5171 
ccopple@ mcgraw-hill.com 
The McGraw-Hill Companies 
Mockingbird Towers 
Ste. 1104E 
1341 W. Mockingbird Lane 
Dallas,TX 75247-6913 
FAX: (214)688-5167 

UNITED KINGDOM. BENELUX 

Jonathan McGowan 
jonmcgow@ mcgraw-hill.com 
Tel:+44 171 495 6781 
Marc Green 
Tel:+44 171 495 6780 
The McGraw-Hill Companies 
34 Dover St 
London W1X4BR 
England 
FAX:+44 171 4956734 

ISRAEL 

Dan Aronovic 
rhodanny @ actcom.co.il 
DARA International 
41 Ravutski 
Ra’anana 43220 
Israel 
Tel:+972-9-7419544 
FAX:+972-9-7481934 

MIDWEST-SOUTHEAST 
NEW MEDIA/ONUNE PRODUCTS 

FLGA.IA.IL IN. KS. KY. Ml, MN. MO, NC. 
ND. NE.OH.SCSD, Wl 
Neil Heims (404) 843-4777 
nhelms@ mcgraw-hill.com 
Kirstin Pihl (404) 843-4765 
kpihl@ mcgraw-hill.com 
The McGraw-Hill Companies 
4170 Ashford-Dunwoody Road 
Suite 520 
Atlanta. GA 30319-1465 
FAX: (404) 252-4056 

Paul Franchak (614) 899-4912 
franchak@ mcgraw-hill.com 
The McGraw-Hill Companies 
921 Eastwind Drive, Suite 118 
Westerville. OH 43081 
FAX: (614)899-4999 

GERMANY, SWITZERLAND, 
AUSTRIA 
Jurgen Heise 
jheise@ mcgraw-hill.com 
The McGraw-Hill Companies 
Adam-Berg-Str. 115a 
D-81735 Munich 
Germany 
Tel:+49 -89-680701-16 
FAX:+49-89-680701-18 

ITALY. FRANCE. SPAIN. 
PORTUGAL SCANDINAVIA 

Zena Coupe. Amanda Blaskett 
101645.1710@compuserve.com 
A-Z International Saies Ltd. 
70 Chalk Farm Road 
London NW1 8AN 
England 
Tel:+44 171 2843171 
FAX:+44 171 2843174 

NORTH PACIFIC 
AK. Northe^CA HI ID. VT OR, 
Silicon Valley. UT. WA. WY. 
Western Canada 
Lisa Farre i (415) 513-6862 
Ifarrell £ mcgraw-hili.com 
The McGraw-Hill Companies 
1900 O'Farrell Street Suite 200 
San Mateo. CA 94403 
FAX: (415)513-6867 

SOUTH PACIFIC 

AZ. Southern CA, CO. NM.NV 
Beth Dudas (714) 443-9314 
bdudas@ mcgraw-hill.com 
Geanette Perez 
gperez@ mcgraw-hill.com 
The McGraw-Hill Companies 
635 Camino de los Mares 
Suite 212 
San Clemente. CA 92672 
FAX: (714) 443-9602 

KOREA 
Young-Seoh Chinn 
JES Media International 
6th Fl„ Donghye Bldg. 
47-16, Myungil-Dong 
Kangdong-Gu 
Seoul 134-070. Korea 
Tel:+82-2-4813411 
FAX: +82-4813414 

JAPAN 

Hirokazu Morita 
Japanese Advertising 
Communications, Inc. 
Three Star Building 
3-10-3 Kanda Jimbocho 
Chryoda-ku, Tokyo 101 Japan 
Tel:+81 3 3261 4591 
FAX: +81 3 3261 6126 

MID ATLANTIC 

NY. Metro NJ. DC DE. MD. PA. VA. WV 
Don Calamaro (212) 512-4811 
Jill Poliak (212) 512-3585 
jpollak@ mcgraw-hill.com 
The McGraw-Hill Companies 
1221 Avenue of Americas-28th Floor 
New York. NY 10020 
FAX: (212)512-2075 

PETERBOROUGH, NH OFFICE: 
Sales FAX: 603-924-2683 
Advertising FAX: 603-924-7507 

BUYERS MART 
Mark Stone (603) 924-2533 
stonem@ mcgraw-hill.com 
BYTE 
One Phoenix Mill Lane 
Peterborough, NH 03458 

BYTE Deck 
Brian Higgins (603) 924-2596 
bhiggins@ mcgraw-hill.com 
BYTE 
One Phoenix Mill Lane 
Peterborough. NH 03458 

EURO-DECK 
Mark Stone (603) 924-2533 
stonem@ mcgraw-hill.com 
BYTE 
One Phoenix Mill Lane 
Peterborough, NH 03458 

BYTE ASIA-PACIFIC 
AUSTRALIA. HONG KONG, INDIA, 
INDONESIA. KOREA. MALAYSIA. 
PAKISTAN. PHILIPPINES. OTHER 
ASIA AND PACIFIC COUNTRIES, 
SINGAPORE. TAIWAN 
Weiyee In 
weiin@ mcgraw-hill.com 
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This month, we look at Palm Computing’s latest PalmPilot organizer, 

videoconferencing and networking hardware, and Web-publishmg tools. 

Brighter PalmPilot Adds 
Communications 

The original PalmPilot organizer was widely praised as the best of 

the bunch. It was small enough to carry easily, had the basic orga¬ 

nizer functions most users wanted, and didn’t try to be all things to all 

people. It was also criticized for lacking e-mail connectivity. 

The PalmPilot Professional keeps the basics from the earlier model 

and adds expense management software, a backlit screen, and games. 

Most important, however, are the new ways to exchange data besides 

the direct-cable HotSync. For instance, the built-in e-mail software 

supports HotSync updating of the PalmPilot’s mailbox via Microsoft 

Mail. Exchange, or cc:Mail. Two optional features. Network HotSync 

($69) and the PalmPilot modem ($129), offer even more possibili¬ 

ties. The former supports a HotSync over LANs or WANs, while the 

modem supports remote connectivity and dial-up. 

The modem supports about 150 HotSyncs with two AAA batter¬ 

ies. The backlit screen seems to have a negligible effect on the roughly 

two-month battery life of the PalmPilot provided you don’t keep the 

backlight turned on all the time. 

The PalmPilot has even more third-party support now. so you have 

additional opportunities to use your favorite desktop applications. 

Separately available packages such as Act, Goldmine. Notes. Inter¬ 

net Sidekick, and several other PI Ms support one-button HotSync 

synchronization of data between the PalmPilot and the desktop. 

The PalmPilot Professional delivers all the power of the earlier model 

but is easier to use. thanks to the new features. The modem is an espe¬ 

cially welcome addition. I found it lighter, less expensive, and easier 

to use than Windows CE computers. -Jon Pepper 

Circle 1063 on 
Inquiry Card. 
Palm Computing 

Mountain View. CA 

415-237-6000 

http://www.usr 

.com/palm 

PalmPilot 
Professional 

$399 

Add-Ins 

Millennium Turns Pro 

Matrox's Millennium Pro (starts at 

$399) graphics accelerator card 

offers improved performance with 

its fast Gouraud-shading engine, 

as well as support for 32-bit z- 

buffering and perspective-correct 

texture mapping for PC-based 3-D 

workstation applications Available 

with 4 MB of dual-ported WRAM 

(expandable to 16 MB), the card 

has a 230-MHz DAC and a video 

engine that supports X and Y inter¬ 

polation to deliver full-screen, 

full-motion video playback. With 

16 MB of WRAM, it offers 1800- 

by 1440-pixel resolution with 16- 

bit z-buffering or 1600- by 1200- 

pixel resolution with 32-bit 

z-buffering. Optional companion 

video cards for digital video edit¬ 

ing, capture, and output to TV are 

available. 

Contact: Matrox Graphics, 

Inc., Dorval, Quebec, Canada, 
514-685-2630; 
http:iiunim. matrox.com. 
Circle 1064 on Inquiry Card. 

Communications 

Look Ma, No PC 

ViaTV Phone works with a TV and a 

plain old Touch-Tone telephone 

line to let you communicate visu¬ 

ally without using a computer. The 

$499 unit which contains a video¬ 

processing chip, video camera, and 

modem, attaches to your phone 

and TV. You use the phone to call 

another ViaTV Phone (or other 

H.324 system), press a button, and 

begin a two-way video conversa¬ 

tion. The current version supports 

U.S. phones. The company plans 

support for other countries this 

summer. 

Contact: 8x8, Inc., Santa 
Clara, CA, 408-727-1885; 
http: 11 www.8x8.com. 
Circle 1091 on Inquiry Card. 

Low-End Routers 

U.S. Robotics' LANLinker 56 (S995) 

and LAN Linker 6RI (S795) offer LAN 

connectivity to remote offices that 

need a direct connection to cor¬ 

porate networks and the Internet 

Both support IP, IPX, and AppleTalk. 

LANLinker 56 lets you make the 

connection via frame relay or PPP. 

LANLinker BRI supports an ISDN 

connection and comes with an 

analog-device port 

Contact: U.S. Robotics, 

Skokie, 1L 847-982-5001; 
http: www.usr.com. 
Circle 1121 on Inquiry Card. 

PC Videoconferencing 
System 

XtoX integrates a Pentium-processor 

PC, an overhead projector, a video 

camera, and other equipmentto let 

you incorporate the typical ele¬ 

ments of a business meeting into a 

videoconference over H.320 ISDN. 

Besides video, you can transmit 

images from the overhead projec¬ 

tor or share data from standard 

office applications. You can re¬ 

motely control the camera and pan 

to preselected angles around the 

meeting room.The unit costsabout 

$20,000, but versions for desktop 

PCs are available for $5000 or less. 

Contact: Xenex Oy, Espoo, 
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Finland, 358-9-521-5411; 

http://www.xenex.fi. 

Circle 1065 on Inquiry Card. 

Networking 

Dual-Mode Spread- 
Spectrum Modem 

The Hopper FD wireless modem sends 

data via direct sequence or, for 

areas with high interference levels, 

frequency-hopping spread-spec¬ 

trum technologies. The Hopper FD 

operates in the 902-928-MHz band 

and can deliver 19.2 Kbps in full- 

duplex mode and 38.4 Kbps in half¬ 

duplex mode. Its range is six to 12 

miles, and prices start at $1495. 

Contact: Wt-LAN, Inc., 

Calgary, Alberta, Canada, 

403-273-9133; 

wi-lan @ wi-lan. com; 

http://www. wi-lan. com. 

Cirde 1068 on Inquiry Card. 

LAN Switch with 
Electronic Patch Panel 

The LAN maker family of moouiar Ether- 

net switches integrates 10-/100-M B 

Ethernet switching, electronic 

patch-panel capability, and graph¬ 

ical management software at a 

price of about S200 per port. The 

patch-panel module lets you add, 

move, and change users on the net¬ 

work without physically discon¬ 

necting and reconnecting a user at 

the wiring closet. Other modules 

support 100Base-T, 100Base-TX, 

and 100Base-FX. LANmaker's net¬ 

work auto-load balancing dynam¬ 

ically reassigns power users to 

underused network segments. 

Contact: LanOptics, Ltd., 

Migdal Ha-Emek, Israel, 

800-533-8439 or 

972-738-6900; 

mktinfo(a lanoptics.co. il; 

http://www. lanoptics. com. 

Circle 1066 on Inquiry Card. 

Hardware 

Internetwork 
Protocol Analyzer 

Prism Lite combines a WAN/LAN/ATM 

protocol analyzer in a 15-pound 

unit that you use with a Pentium- 

processor notebook. The unit has 

three slots that can hold up to three 

ATM and/or up to six WAN and LAN 

line-interface modules. You can 

view ATM and LAN or ATM and 

WAN traffic at the same time. Prices 

start at $30,000 for an ATM-only 

configuration. 

Contact: Radcom, Tel Aviv, 

Israel, 800-723-2664 or 

201-529-2020; 

info(a radcom. co. il; 

http://www. radcom-inc.com. 

Circle 1067 on Inquiry Card. 

Peripherals 

Print Your 
Photographs 

The Alps Masterpiece MD-2300 

($749) lets you print photograph¬ 

ic-quality images at 600- by 600- 

dpi resolution. A faster photo¬ 

realistic mode (approximately 2 to 

3 minutes for 8- by 10-inch color 

compared to 15 to 20 minutes for 

an 8- by 10-inch photographic- 

quality image) is also supported. 

You can print on regular laser- 

printer paper at 600 by 600 dpi in 

color or 1200 by 600 dpi in black 

and white or gray scale. The pho¬ 

tographic-quality process, which 

uses dye-based photo inks that are 

sublimated into the porous layer 

of the receiving medium, requires 

special photographic paper. Out¬ 

put in both the photographic- 

quality and photo-realistic modes 

are smearproof and waterproof. 

The MD-2300, which prints in four 

passes, supports both Macs and 

PCs and includes color-matching 

and Adobe PhotoDeluxe photo¬ 

editing software. 

Contact: Alps Electric, Inc., 

San Jose, CA, 800-825-2577 

or408-432-6000; 

http://www.alpsusa.com. 

Circle 1069 on Inquiry Card. 

UPS for Multiple 
Servers 

The Symmetra Power Array protects 

multiple servers and Internet¬ 

working equipment It offers fault 

tolerance via redundant power 

modules, power management 

tools, and scalability. The power 

capacity of the array ranges from 

8 to 16 kVA (scalable in 4-kVA in¬ 

crements). If one module of the 

UPS fails, others protect the load 

to provide a fault-tolerant UPS. 

Prices start at $8499. 

Contact: American Power 

Conversion, West Kingston, RI, 

800-289-2772 or 

401-789-5735; 

http://www.apcc. com. 

Circle 1122 on Inquiry Card. 

Affordable 
Sheet-Fed Scanner 

HP's ScanJet 5sisacoior/gray-scale 

sheet-fed scanner that offers 300- 

dpi optical (600-dpi enhanced) 

scanning. It supports 24-bit color 

and 8-bit gray-scale scanning for 

Windows 95. NT, and 3.1. It attaches 

to the PC via a parallel port and 

includes OCR and document man¬ 

agement software. The ScanJet 5s 

sells for about $249. 

Contact: Hewlett-Packard Co., 

Santa Clara, CA, 

800-722-6538; 

http://www. hp. com!go i scanjet. 

Circle 1123 on Inquiry Card. 

$200 Gets You 
24 Bits 

The Astra 3OOP flatbed scanner offers 

24-bit color capabilities and an op¬ 

tical resolution of 300 by 600 dpi 

(an interpolated resolution of up 

to 4800 dpi) for $199. The scanner, 

for Windows PCs, attaches via the 

parallel port and includes image¬ 

editing and OCR software. 

Contact: Umax Technologies, 

Fremont, CA, 800-562-0311 or 

510-651-4000; 

http://www. umax. com. 

Circle 1129 on Inquiry Card. 

Multimedia 

Wave-Table Sound 
for Notebooks 

Jive WaveTable. aType II PC Card, pro- 

videsthe facility to add wave-table 

sound to business presentations and 

games. It has a wave-table sound 

system, FM synthesizer, and joystick 

controller on-board. The system 

(£130) sports 128 musical instru¬ 

ments plus 61 drum programs and 

16 channels. Its general MIDI CPU 

ensures that the system complies 

with level 1 of the MIDI protocol. 

Contact: Chase Advanced 

Technologies, Bradford, U.K., 

+441274225000; 

sales(a chase-at.com; 

http://www.chase.com. 

Circle 1124 on Inquiry Card. 

Systems 

Pro 3D for PC Prices 

Intergraph's new TD une of PCs fea- 

tures an Intense 3D 100 graphics 

accelerator card, 16 MB of RAM, a 

1.7-GB hard drive, and Windows95 

at prices starting at $1185.TheTD- 

22 includes a 133- or up to 200- 

MHz Pentium processor, while the 

TD-25 (starts at $1485) features a 

166- or 200-MHz Pentium with 

MMX technology. The TD-220 

offers a 180- or 200-MHz Pentium 

Pro processor (starts at $1680). A 

variety of 3-D accelerator cards are 

available as options. 
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Contact: Intergraph Computer 

Systems, Huntsville, AL, 
800-692-8069 or 

205-730-2000; 

http: Hwww. Intergraph 

.com express. 

Circle 1072 on Inquiry Card. 

Midrange Mac 

The PowerCenter Pro is a yidrange 

Mac OS system based on a 180- or 

210-MHz 604e processor and a 

motherboard with a 60-MHz sys¬ 

tem bus (many other Mac clones 

today use a 40- or 50-MHz bus). A 

180-MHz version with 16 MB of 

RAM (up to 512 MB), 2-GB hard 

drive, 16x CD-ROM drive, 1 -MB L2 

cache card, 3-D graphics accelera¬ 

tion with 2 MB of DRAM graphics 

memory (up to 4 MB maximum), 

three PCI slots, built-in Ethernet, 

and other features costs S2095. A 

similarly configured system with a 

210-MHz processor costs $2395. 

Contact: Power Computing, 

Round Rock, TX, 

800-999-7279 or 

512-388-6868; 

http:liwww.powercc.com. 

Circle 1118 on Inquiry Card. 

Rugged Palmtop 
for Mobile Apps 

Fujitsu offers two new ruggedized 

portables for lightweight pen-based 

computing. The TeamPad 7200 

($2635) is a pen-based system for 

MS-DOS 6.22. It comes with up to 

4 MB of RAM and runs on a 66-MHz 

486-class CPU. The TeamPad 7600 

($4500) offers a 7.2-inch, 256-col¬ 

or screen and a 100-MHz 486 CPU. 

It comes with 8 MB of RAM (upgrad¬ 

able to 32 MB) and runs Windows 

3.1 or 95. It weighs 1.7 pounds and 

can withstand drops of up to 4 feet 

onto concrete. 

Contact: Fujitsu, La Jolla, CA, 

Software 

619-457-9900; 

http:/iwww. fjicl. com. 

Circle 1119 on Inquiry Card. 

Desktop Replacement 
Notebook 

The Ascentia P series (starts at S4299) 

sports a 166-MHz Pentium with 

MMX technology, a 256-KB L2 

cache, and 32 MB of EDO RAM 

(expandable to 80 MB). It also fea¬ 

tures a lOx CD-ROM drive, 3 Vinch 

removable floppy drive, 3-GB 

removable hard drive, and 12.1- 

inch VGA active-matrix screen. 

Other features: 16-bit stereo play¬ 

back and record, and two Type II or 

oneType II and oneType III PC cards. 

Battery life with one lithium-ion 

battery pack is a claimed 3 hours. 

Contact: AST, Irvine, CA, 

800-876-4278 or 

714-727-4141; 

http://www.ast. com. 

Circle 1120 on Inquiry Card. 

Bigger-Sereen 
Value Notebooks 

Digital Equipment’s value-priced 

HiNote VP 500 series of notebooks 

for Windows 95 or NT feature 12.1- 

inch displays, 133-MHz or faster 

Pentium processors, power man¬ 

agement, and a two-in-one remov- 

able 12-speed CD-ROM/floppy 

combo drive. Other features include 

128-bit accelerated graphics with 

M PEG su pport, a PCI bus, EDO mem¬ 

ory, 16 MB of RAM (expandable to 

80 MB), up to a 2.16-GB hard drive, 

and two Type I/ll (or oneType III) PC 

Card slots. The VP 575 uses a 166- 

MHz Pentium processor with MMX 

technology. Starting prices range 

from $2499 to $4499. 

Contact: Digital Equipment 

Corp., Maynard, MA, 

800-722-9332; 

http://www. windows 

.digital.com. 

Circle 1071 on Inquiry Card. 

SOFTWARE 

Business 

Publish Info Instantly 
Over the Net 

Arpeggio Live Information Publishing 

Server lets you publish real-time 

information over the Internet or an 

intranet to business users with a 

E» l» **- i* zm 
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Web browser. A Windows NT server 

application, Arpeggio Live ($ 1495) 

includes extension modules that 

make information available from 

enterprise databases, IBM main¬ 

frames, and AS/400s. Queries and 

reports are designed by select 

employees for other business users. 

Business users click on an icon to 

receive up-to-the-minute data in 

a custom query or report format. 

Contact: Wall Data, Inc., 

Kirkland, WA, 800-915-9255 

or 415-812-1600; 

http:// www. wall data. com. 

Circle 1073 on Inquiry Card. 

Text Search for NT 

Searcher Pro (S69) is a 32-bit text 

search and file management alter¬ 

native to the Windows 95 and NT 

Explorer. It provides ZIP, FAT, and 

NTFS file management plus exact, 

fuzzy, and regular expression text 

searching within these and other 

file types. 

Contact: Cognitronix, Poway, 

CA, 800-217-0932 or 

619-549-8955; 

http:// www. cognitronix. com. 

Circle 1074 on Inquiry Card. 

Let Your PC 
Find You a Job 

ResumeMaker Deluxe (S39.95) for 

Windows creates professional 

resumes and cover letters. It also 

What’s New 

locates thousands of job listings on 

the Internet and posts your resume 

directly to major Web resume 

banks. The program converts 

resumes and letters to fax, e-mail, 

and other electronic formats. The 

program includes prewritten para¬ 

graphs for insertion in your cover 

letter, follow-up letter, and thank- 

you letter, plus 100 sample letters. 

Also included is a contact man¬ 

agement program/activity tracker 

and career planner. It creates your 

resume from the virtual interview 

that you conduct with the program. 

Contact: Individual Software, 

Inc., Pleasanton, CA, 

800-822-3522 or 

510-734-6767; 

http: www. individualsoftware 

.com. 

Circle 1075 on Inquiry Card. 

Dictionary for Linux 

XDIC, a CD-ROM DICTIONARY FOR UN- 

ux (DM 39), provides bidirectional 

translations from German to Eng¬ 

lish, French, Spanish, and Italian. It 

includes more than 150,000 entries 

and offers quick search and brows¬ 

ing facilities. 

Contact: LinuxLand, Munich, 

Germany, 

+4989 99315300; 

http:/1 www. I inuxland. de. 

Circle 1126 on Inquiry Card. 

Communications 

Web and E-Mail 
Translation Tool 

Easy Translator ($49) translates text, 

e-mail, and Web pages in Spanish, 

French, and German to and from 

English. Web pages are translated 

on the screen, while text and e-mail 

require you to paste the document 
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to a new page. Like other machine- 

translation tools, the translation 

will not be 100 percent accurate. 

However, Transparent Language 

says you can expect a level of 60 

percent to 70 percent accuracy. 

Contact: Transparent 

Language, Hollis, i\TH, 
603-465-2230; 

adntin(a transparent.com; 

bttp://www. transparent.com. 

Circle 1076 on Inquiry Card. 

FirstClass 
Intranet Server 

Like its sibling FirstClass 3.5, First- 

Class Intranet Server (S999) offers 

e-mail, replicable discussion data¬ 

bases, remote access, forms pro¬ 

cessing, enterprise database access, 

and information publishing, but for 

the Internet. FirstClass Intranet 

Server supports POP3, HTTP/HTML, 

Finger, SMTP/NNTP, and MIME You 

can publish FirstClass Intranet 

Server content on the Web, where 

it is accessible via a Web browser. 

You can also use Eudora, CyberDog, 

or other Internet mail clients to 

retrieve messages. 

Contact: SoftArc, Inc., 

\larkfjam, Ontario, Canada, 

905-415-7000; 

tim @ soft arc. com. 

Circle 1077 on Inquiry Card. 

Use Your 
Voice to Surf 

With VoiceType Connection for 

Netscape Navigator ($14.95) for 

Windows95,you can useyourvoice 

to surf the Web. You can choose 

from a base set of 20 commands 

(e.g., go to, scroll up, and add voice- 

mark), which are voice-enabled 

shortcuts to your favorite Web sites. 

When combined with IBM’s Voice- 

Type Simply Speaking or VoiceType 

3.0 speech-recognition products, 

you can dictate and send e-mail 

notes by voice. 

Contact: IBM, 800-825-5263; 

http: /www. so ft ware, ibm.com. 

Better Synchronization 
for PalmPilot 

With Desktop To Go (about $50) for 

Palm Computing's PalmPilot, any 

modifications made to Microsoft 

Outlook and Lotus Organizer 97 are 

updated automatically on your 

hand-held and desktop computers. 

Desktop To Go provides field-level 

synchronization for contacts, 

appointments, tasks, and memos. 

You can synchronize with multiple 

PI Ms (e.g., use Outlook for sched¬ 

uling, Organizer for contacts, and 

the PalmPilofs Desktop application 

for To Do’s and memos). 

PREVIEW 

PhotoRecall 

$69.95 

Circle 1115 on 
Inquiry Card. 

G&A Imaging. Ltd. 

Hull. Quebec. Canada 

888-772-7601 

819-772-7600 

http://www.ga-imaging.com 

Make Electronic Photo 
Albums with Your PC 

The explosive growth of PC photography thanks to digital cam¬ 

eras. scanners, and color printers brings a concomitant need 

to manage these images. That is the niche that PhotoRecall for Win¬ 

dows 95 and NT fills. G&A Imaging is also developing a Mac ver¬ 

sion. but company officials couldn’t say when it will be available. 

Several packages provide image management, and others de¬ 

liver image editing. PhotoRecall combines these two functions 

along with other nifty touches. 

The program’s two main components-the library and the dark¬ 

room-dovetail together seamlessly. In the library, you can open up 

photo albums you have created and given names such as ‘Tim’s 

Birthday." Launching the library opens up a portfolio that displays 

your photos using album, filmstrip, bulletin-board, or thumbnail 

metaphors, depending on your preference. Creating an album is a 

no-fuss project, with the ability to take input from digital cameras, 

scanners, or any TWAIN-compliant device. You can even scan the 

Internet to find photos using a search form built into the software. 

The image-editing features aren’t up to Adobe Photoshop's, but 

there is more than enough here to satisfy most PC photography 

hobbyists. All the basics are built in (e.g., flip, rotate, and resize), 

along with fun special effects such as mapping images to a cylin¬ 

der or sphere or creating emboss or watercolor effects. When you 

make most adjustments, the software shows you numerous alter¬ 

natives at once-what G&A calls adjust by example-so you can see 

how much of an effect you prefer. 

PhotoRecall isn’t everyone's answer to photo management and 

editing, but at an affordable price, it accomplishes many digital dark¬ 

room tasks. -Jon Pepper 

Contact: DataVtz, Trumbull, 

CT, 800-733-0030 or 

203-268-0030; 

http: www.dataviz.com. 
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Programming 

Automated Web-Site 
Testing Tools 

Segue Software’s Silk product family 

for Windows 95 or NT offers broad 

test coverage for industrial- 

strength Web applications. SilkTest 

($3995) provides functional and 

regression tests across diverse Web 

environments. It recognizes text, 

links, images, HTML and Java ap¬ 

plets. SilkPerformer (to ship in the 

third quarter) provides multiplat¬ 

form load testing to gauge Web- 

applications performance. 

Contact: Segue Software, 

Newton Centre, MA, 800-287- 

1329 or 617-796-1000; 

http:/iwww.segue.com. 
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Configuration 
Management for NT 

ClearCase 3.1 for NT provides version 

control, workspace management, 

build management, and process 

control for programmers. It stores 

all file versions in a secure, scalable 

repository and provides a history of 

all software changes. The program 

integrates with Visual Basic, Visual 

C++, and Oracle’s Developer/2000. 

Available at prices starting at 

$4000, the program includes wiz¬ 

ards that assist you in such tasks as 

installation and merging files. 

Contact: Pure Atria, 

Sunnyvale, CA, 

408-720-1600; 

info(a pureatria.com; 

http:llwww.pureatria.com. 

Circle 1079 on Inquiry Card. 

174 BYTE JUNE 1997 



Software What’s New 

Tools for Embedded 
PowerPC 

CodeWarrior for PowerPC Embedded 

Systems ($699) provides an IDE sup¬ 

porting Motorola's MPC8xx family 

of embedded processors. The IDE’s 

tools include integrated project 

manager, text editor, optimizing C 

compiler, linker, source/assembly- 

level debugger, and on-line refer¬ 

ences. It works with Motorola's 

821/860 development board. 

Contact: Metrouerks, Austin, 

TX, 800-377-5416 or 

512-873-4700; 

info@ metrowerks.com; 

http:,1iwww. met rowerks. com. 
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Write NT 
Drivers in C++ 

Drfver::Works ($795) combines a C++ 

class library with wizard technol¬ 

ogy to let you build kernel-mode 

device drivers for NT. Vireo says that 

the product's support for Micro¬ 

soft's Windows Driver Model assures 

developers that drivers built today 

with Driver::Works will be compat¬ 

ible with NT 4.0, plus future versions 

of Windows (e.g., Windows 97). It 

requires NT 3.5.1 or higher. 

Contact: Vireo Software, 

Acton, MA, 508-264-9200; 

sales(a vireo.com; 

http: lI www.vireo.com. 
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The Web 

Stateful Internet 
Publishing Server 

NETAnSWER 2.0 LETS CORPORATE OR 

commercial publishers make up to 

100 GB of customized data, text, 

and multimedia content available 

via the Internet or intranets. Atthe 

beginning of a search session, 

NetAnswer 2.0 (starts at $10,000 

and available for NT and Unix) 

establishes a connection with the 

end user that remains forthe dura¬ 

tion of the session (aka maintain¬ 

ing state), thus keeping track of 

successive search queries by the 

user to increase result accuracy. 

Other features include enhanced 

security, metering, and accounting 

by paragraph, document, or data¬ 

base to allow charging for infor¬ 

mation on a per-document basis. 

The program supports fielded 

queries, relevance ranking, multi¬ 

ple languages, and natural-lan¬ 

guage queries. 

Contact: Dataware 

Technologies, Inc., 

Cambridge, MA, 

617-621-0820; 

http:Iiwww. dataware, com. 
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WebMaster Suite 

Corel’s WebMaster Suite (S299) 

includes WYSIWYG Web authoring, 

site management, bit-map and 

photo editing, vector illustration, 

animation, 3-D virtual-community 

design, and database-publishing 

applications for Windows 95 and 

NT.The program includes O'Reilly's 

WebSite 1.1. 

Contact: Corel Corp., Ottawa, 

Ontario, Canada, 800-772- 

6735 or 613-728-8200; 

http: www.corel.com. 
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Personalize Your Web 
Site for Customers 

InterSite MONITORS ACTIVITY SUCH AS 

transactions, help- and chat-ses¬ 

sion transcripts, and Web-page 

browsing frequency of customers 

on your Web site. This helps you 

deliver personalized content to 

your customers. The resulting 

analysis creates a visitor profile 

without requiring the customer to 

fill out lengthy questionnaires to 

rate their preferences. Customer 

activity is matched with product 

purchases or responses to mailings 

to train a set of neural networks 

that give your marketing staff tools 

they need to tailor content (e.g., ads 

or articles) to segments of your 

client community. InterSite runs on 

NT and costs $40,000. 

Contact: Nestor; Inc., 

Providence, RI, 401-331-9640; 

http: www.nestor.com. 
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Take Customer 
Support Off the Hook 

Siiknet Ser.-ceDesk (between S75.000 

and $500,000) lets you off-load cus- 

tomer-support phone calls to a Web 

site. Customers can obtain answers 

to their questions using a Web 

browser without requiring company 

assistance. They can also log prob¬ 

lems or request assistance on-line. 

Customers search a knowledge base 

of published solutions, on-line doe- 

umentation, or newsgroups for 

answers to questions. ServiceDesk 

runs on NT, and customer-support 

personnel can author new solutions 

graphically using an ActiveX-sup¬ 

porting Web browser. 

Contact: Silknet Software, 

Inc., Manchester, NH, 888- 

745-5638 or 603-625-0070; 

http: www.silknet.com. 
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Data Analysis 

WinRosa Generates 
Fuzzy Rules 

WinRosa AUTOMATICALLY GENERATES FUZZY 

rules from data sets. It provides faster 

and more efficient data analysis in 

monitoring and controlling appli¬ 

cations, the developer says. The soft- 

ware (DM 1990) integrates with 

other analysis systems such as 

DataEngine, FuzzyTech, and Matlab. 

Contact: MIT, Aachen, 

Germany, 4-49 2408 94580; 

rw(a mitgmbh.de; 

http:i www.mitgmbh.de. 

Circle 1127 on Inquiry Card. 

Software Updates 
NeoAccess 5.0 ($749), a cross-platform ODBMS, adds support for 

databases larger than 4 GB, support for the latest versions of all major 

compilers, expanded schema evolution with less applications-devel- 

oper involvement support for collections that are not based on B- 

trees, and template-based swizzler classes that reduce the need for 

casting and ease object reference counting issues. The program runs 

on Windows NT, Mac OS, and Unix. 

Contact: NeoLogic Systems, Inc., Berkeley, CA, 800-919- 

6353 or 510-524-5897; neologic(a neologic.com; 

http:/I www. neologic, com. 

Circle 1087 on Inquiry Card. 

Legato's NetWorker 4.4 for Windows NT1 $ 1000), a storage man¬ 

agement program that preserves programs and data on file/print and 

database and applications servers, offers a new administrative GUI, 

disaster recovery support, and centralized recovery of remote clients. 

Contact: Legato Systems, Inc., Palo Alto, CA, 415-812-6000; 

http: II www.legato.com. 

Circle 1088 on Inquiry Card. 

AAA Map'n'Go 3.0, the mapping program for Windows that plots 

the best route based on your parameters, adds a new highway exit 

services database, new tourbook information, improved routing, the 

ability to download detailed street maps from Street Atlas USA 4.0, 

direct access to 250 city Web pages containing local and regional 

information, and many more improvements. 

Contact: DeLorme, Freeport, ME, 207-865-4171; 

http:llwww.delorme.com 

Circle 1089 on Inquiry Card. 
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Revenge on junk 

e-mailers, theme 

music for real life, 

and what the 

Internet will kill. 

Suggestions we've 
received for Project 
Whacko (our cam¬ 
paign to help e- 

junkmailers whack themselves 
out of existence) are promis¬ 
ing. Two that readers sent in 

Advances and Retreats 
in Computing 

ma ny e-j u n kma i lers use a uto- 
mated address sniffers to get 

the addresses of future vic¬ 
tims. By putting rubbish in the 
“from" field of a message 
header, a robot scanner won't 
pick it up, because it is not in 

Monkey on You 
use the same simple mecha¬ 
nism: monkeying with your 

message header. 
One individual, who re¬ 

quested anonymity, reported 
success using a method that 
we admire but cannot and do 
not advocate. “Netscape lets 
me type in my e-mail address, 
and of course it's easy to type 
in the wrong address, so I did," 

wrote the covert Whacko 
commando. "I used a series of 
addresses, such as 

[the one for the] 
U.S. postal in¬ 

spection service 

and the FBI's 

computer-crime 

hot line... when 

posting to a 

newsgroup, and 

within a couple 

of weeks, the 

spam had almost 

stopped...." 

That approach 
has obvious 
drawbacks, which 
we need not dis¬ 

cuss here. Simon 
Read uses a similar technical 
trick but applies it in a more 
wholesome way. He takes 
advantage of the fact that 

the correct format, claims 
Read. “I have used blah@bleah 

.blurg .retch quite a lot," says 
Read. “I put my e-mail address 
in the body of my posting so 

that humans can read it." 

Next month we will de¬ 

scribe, to the extent legally 
permissible, the details of our 
e-junkmailer assassination 

bureau. 

THEEND OF 
MANY THINGS 

Consider this snippet of a news item: 

“An editorial in the Iraqi government 

newspaper Al-Jumhuriya says that 

the Internet—which is not accessi¬ 

ble in Iraq—is 'the end of civilizations, 

cultures, interests, and ethics.’" Asso¬ 

ciated Press, February 17,1997. 

Governments are cautious in their 

public statements. Surely, the Inter¬ 

net is the end not just of civilizations, 

cultures, interests, and ethics, but of 

many other things, too. As a service 

to mankind, help us compile a list of 

everything the Internet is the end of. 

Send your items (10 words or less per 

item, please) to marca @ improb.com. 

Music of the Social Spheres 
I think we all agree that one of the biggest disappointments in life is that people don’t 

come with background music When warming up to a new friend, the relationship pro¬ 

gresses more quickly and deeply if good background music 

accompanies the conversation. 

In movies, this music is the glue 

that joins strangers’ lives 

together quickly. 

In everyday life, the effect is 

no less impressive. Producing a 

flow of such music is a snap when 

you use a product called the Soul- 

Man. It was developed not by Sony but by Teichholtz. The Teich- 

holtz Sou!Man couples a multidisc CD player to a rudimentary 

voice-recognition system. Rudimentary neural-network soft¬ 

ware chooses and changes the music continuously. 

We tried a precommertial version of 

the system in our office and must report 

that it’s a dangerously powerful thing. So stock up on earplugs. 

When the SoulMan arrives, we’ll discover the sad truth: That try as 

we might, we can’t all live together in perfect harmony. 

The results of our 15- 

month experiment, 

Mental Life of the Pro¬ 

grammer, #205, are in. 

It boils down to this: 

You know you’re not 

awake yet when you 

can’t click the mouse 

button fast enough to 

make it a double-click. 
Marc Abrahams is the 

editor of The Annals of 

Improbable Research. 

You can contact him at 

marca@improb.com. 
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XRT Series 

You may need a place to hide when a power 

outage or power suige knocks out your telecom 

or network system. 

Wait until somebody discovers how easy — and 

inexpensive — it would have been to protect the entire 

system with a MINUTEMAN uninterruptible power 

supply (UPS) and power management software. Talk about not 

wanting to be found. 

MINUTEMAN’s award winning product line meets all your power 

protection requirements. Our XRT (extended Run Time) line offers 

unlimited backup times for mission critical communication systems. 

Members of our Pro Series protect network components. 

workstations, and data lines. .And we make it easy to select the best 

MINUTEMAN UPS for your application —just visit our web site. 

MINUTEMAN offers another big advantage — our proven power 

management software. Its warning and diagnostic tools extend 

protection. And it provides for safe, unattended shutdowns that protect 

data and equipment. 

Make sure your entire system is protected with a MINUTEMAN 

uninterruptible power supply. 

That way. instead of gr¬ 

inding under a 

desk, you’ll be on 

top of the w orld. 

Pro Series 

MINUTEMAN l PS • 1-55 LcMa> Dme • Carrollton "2-446-7363 • Fax +1 972-446-9011 • 24 Hour Info via Fax +1 972-664-3833 

inrioo 800-238-7272 
www. m i n utema n-u ps .com/byte. htm 
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Across the Office... 
Across the Building... 

Across the WoHd! 

x 
ieed 

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. 

O h/ 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. 

I f 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) 93 CYBEX (29239) • (205) 430-4030 fax 
http://www.cybex.com 
In Europe, Cybex Ltd. 
Tel. 353-61-471877 • FAX 353-61-471871 
E-mail inquiry@cybex.ie 

3* 
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NetWare. 
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LANtastic 
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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 
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