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Millennia™ P200 Millennia”’ P200 Plus Hi Home MPC PI 33 Home MPC” P200 
• Intel 200MHz Pentium'' processor 

• 512KB pipeline burst cache, llasli BIOS 

• I2X EIDE CD ROM drive, 3.5' (loppy drive 

• 16 bit stereo sound & speakers 

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

• Tool free minitower or desktop 

• Microsoft ‘ Mouse, 104 key keyboord 

• Microsoft Windows’' 95 & MS” Plus! (D 

;/ • 5 year/3 yeor Micron Power'* * warranty 

•16MB EDO RAM* 1.6GB EIOE hard drive 

• 15* Micron 15FGx, .28dp (137* display) 

• Microsoft Works 95 (D 

sl,999 

• Intel 200MHz Pentium processor 

• 512KB pipeline burst cache, flash BIOS 

•PCI 32 bit Ultra SCSI fast 20 controller 

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

• 16-bit stereo sound & speakers 

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

• Tool-free minitower or desktop 

• Microsoft Mouse, 104 key keyboord 

• Microsoft Windows 95 & MS Plus! (0 

• 5-year/3year Micron Power warranty 

• 16MB E00 RAM • 2GB Ullra SCSI hord drive 

• If Micron 15FGx, 28dp (137* display) 

• Microsoft Works 95 (0 

Biwevv Iwtt $68/monlti 

• 32fMB EDO RAM • 2.SC8 EIDE hatd drive 

• I S' Micron 1 SFGk, 2Bdp {137* display) 

• Mkiosoll Ollke Pro 95 & Bookshelf' 95 CDs 

s2,699 tuunoH tern* Stf/mmA 

s2,299 

• 32MB E00 RAM • 4GB Ullra SCSI ha«d drive 

• 15* Micion ISFGx, 7tdp (13.7* display) 

• Microsoft Ollicc Pro 95 i Bookshelf 95 (0s 

Buuncu leave S/8/inomili 

•64MB EDO RAM • 3.1GB EIDE hord drive 

• 17- Micron 17FGx, 76dp (15.8' display) 

• Mkrosofl Odra Pro 95 & Bookshelf 95 (Ds 

s3,l 99 Ivunak loau SIM/mmA 

s2,899 Buwtctt leave SW/rocnfk 

• With Intel I33MH/ Pentium processor.subtract $300 

• With Intel 166MHz Pentium processor.subtract $100 

• 64MB EDO RAM* 9GB Fast SCSI-2 hard drive 

• 17" Micron 17FGx, 26dp (15.8" display) 

• Microsoft Office Pro 95 & Bookshelf 95 (Ds 

s4,799 Bvunm Imm SIAVnwrilti 

• With Intel 166MHz Pentium processor.subtract $100 

•Intel 133MHz Pentium'' processor 

• 512KB pipeline burst cache, Bosh BI05 

•16MB EDO RAM* 1.6GB EIDE hard drive 

• l?X EIDE CD ROM drive, 3.5' floppy drive 

• 16 bit stereo sound & speakers 

• 28 8 fox/modem, speakerphone, voice mail 

• Mkrosofl- Phone telephony software 

• Internet ready: Free I month Spry Internet access; 

Microsoft Internet Explorer 3.0 

• Prodigy*', America Onfcne*' & CompuServe" 

trial memberships 

•PCI 64 bit 3D video, MPEG, 2MB EDO RAM 

•15* Micron 15FGx, ,2ldp (137* display) 

• Tool-free minitower or desktop 

• Microsoft Mouse, 104 key keyboord 

• Microsoft Windows" 95 & MS” Plus! CD 

• Quicken ' Financial Pok includes: Quicken Deluxe 

5.0; Quicken Financial Planner ’; Quicken Parents' 

Guide to Money"; and Qukken Family Lawyer' 

• Family Pok includes: ABC by Dr. Seuss; flunkin' 

Things “Collection I; Earthworm Jim”; and 

Mechwarrior‘2 

• Microsoft Home Pok includes: Works 4.0; Publisher 

Deluxe; Encorin' Encyclopedia; CD Sampler; Plus more! 

1»5 yeor/3 year Micron Power'* warranty 

sl,899 
• With Intel 166MHz Pentium processor.odd $200 

• Intel 200MHz Pentium processor 

• 512K6 pipeline burst coche, flash BIOS 

• 32MB EDO RAM • 2.SGB EIDE hord drive 

•12X EIDE CD ROM drive, 3.5* floppy drive 

• 16 bit 3D Wavetoblc stereo sound cord 

• Advent AV2/0 2x25 watt stereo speakers 

• 28.8 fax/modem, speakerphone, voice moil 

• Microsoft Phone telephony software 

• Internet ready: Free 1 month Spry Internet access; 

Microsoft Internet Explorer 3.0 

• Prodigy, America Online & CompuServe 

trial memberships 

•PCI 64 bit 30 video, MPEG, 2MB EDO RAM 

• 17* Micron l7FGx, 26dp(15.8* display) 

• fool free minitower or desktop 

• Microsoft Mouse, 104 key keyboord 

•Microsoft Windows 95 & MS Plus! CD 

• Microsoft Office Pro 95 & Bookshelf” 95 (Ds 

• Quicken Financial Pok includes: Qukken Deluxe 

5.0; Quicken Financial Planner; Quicken Parents' 

Guide to Money; and Quicken Family Lawyer 

• family Pok includes: ABC by Dr. Seuss; fliinkin' 

Things Collection I; Earthworm Jim; and 

Mechworrior2 

• Microsoft Home Pok includes: Works 4.0; Publisher 

Oeluxe; Encorta Encyclopedia; CD Sampler; Plus more! 

I • 5 year/3 yeor Micron Power warranty 

s2,899 
•With Intel 166MHz Pentium processor.subtract SI 00 

Millennia Transport™ I Millennia™ Pro2 200 j Millennia™ Pro2 400 Plus 
• Mobile Intel Pentium” processor 
• Intel 430MXPCI chipset 
• 256KB L2 pipeline burst cache 
• 8X modular CD ROM drive 
• PCI graphics accelerator, 1MB EDO RAM 
• Pick-a Point ' dual pointing devices integrate 

both pointing slick and touchpad 
• Removable EIDE hard drive 
• 3.5* modular flonpv drive 
• Intelligent modular lithium ion battery 
•16-bil stereo soond 
• Built in stereo speakers and microphone 
• 2 Type II or one Type III PCMCIA slots 
• S video and NTSC-video outputs 
• Headphone, microphone and line in jocks 
• 2 infrared ports one front, one bock 
• Parallel, serial. VGA and 2 PS/2 ports 
• Dimensions: 11.7* x 9.4" x 2.0", Weight: 6.9 lbs.' 
• Nylon carrying case 
• Microsoft Windows” 95 and MS' Plus! CD 
• Microsoft Office Pro 95 and Bookshelf” 95 CDs 
• Kensington* security lock ready" 

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

|j 
Options 

1133MHz Intel mobile Pentium processor 
•16MB EDO RAM (48MB max.) 
• 12.1" active matrix color display, 800 x 600 
• 1.3GB removable hard drive 

s4,399 taiMBleattSIN/m* 

•133MHz mobile Intel Pentium processor 
•32MB EDO RAM (48MB max.) 
• 12.)" octive matrix color display, 800 x 600 
• 1.3GB removable hard drive 
• Motorola'' Montano 28.8 fax/modem 
• 2nd lilhium ion battery 

’5,199 Iwims low SliVawA 

• 150MHz mobile Intel Pentium processor 
•32MB EDO RAM (48MB max.) 
• 12.1" active matrix color display, 800 x 600 
• 2.1GB removable hord drive 
• Motorola Montana 28.8 fox/modem 
• 2nd lithium ion battery 
• Samsonite” leather carrying cose 

s5,550 BMinnilcmSIZC/monlh 

• Intel 200MHz Pentium" Pro processor 

• Supports dual Intel 200MHz Pentium Pro processors 

• 256KB internal coche, flash BIOS 

•12X EIDE CD-ROM drive, 3.5* floppy drive 

•16 bit stereo sound & speakers 

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

• Tool free minitower or desktop 

• Microsoft Moose, 104 key keyboord 

• Mkrosofl Windows’ 95 & MS' Plus! CD 

• 5 year/3 yeor Micron Power* warranty 

• 16MB EDO RAM • 2.5GB EIDE hord drive 

•15* Micron 15FGx, 28dp (13.7* display) 

• Microsoft Works 95 CD 

$0 000 
Mmii Business lm« S/I/mdA 

•32MB EDO RAM* 3.1GB EIDE hord drive 
•17* Micron 17FGx, ,26dp(15.8M display) 

• Microsoft Office Pro 95 & Bookshelf 95 CDs 

• Dud Intel 200MHz Pentium Pro processors 

• 256KB internal coche, flash BIOS 

• PCI 32-bil Ultra SCSI Fost 20 controller 

• I2X SCSI CD ROM drive, 3.5* floppy drive 

• 16 bit stereo sound & speakers 

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

• Tool free mini tower or desktop 

• Microsoft Mouse, 104 key keyboord 

• Microsoft Windows NT Workstation 4.0 CD 

• Microsoft Office Pro 95 & Bookshelf 95 (Ds 

• 5 yeor/3 yeor Micron Power warranty 

• 32MB EDO RAM • 2GB Ultra SCSI hord drive 

•15* Micron 15fGx,.28dp (13.7* display) 

s3,899 tminevv Itmc SI3?/nwnlli 

• 64MB EDO RAM • 4GB Ullra SCSI haid drive 

• I/' Miaon l/FGx, ?6dp(IS.fl"diipluy] 

s2,799 

• With 150MHz mobile Intel Pentium processor.add $200 
• With Motorola Montano 28.8 fax/modem.add $259 
•With3Com" Ethernet 10B1 PCMCIA.odd $149 
• With Samsonite” leather bag.odd $99 
• With 2nd modular lithium ion battery.add $199 
• With primory 2.1G6 hord drive upgrade.odd $100 
• With 2nd hord drive (1.3GB).add $599 
•With 2nd hard drive (2.1GB).add $699 
• With 16MB DIMM module upgrade.odd $349 
• With 32M8 DIMM module upgrade.odd $749 
• MicroaDock multimedia port replicator.odd $299 
• Micronfxcc' desktop package.idd $799 
• With cor adapter.add $89 

tOO (Konhti (ml, Harp, ID 1361/ • Men In iani lOyni Sal /an (Ml] * Intontlmd Sdn Htwv Mmi In tan /pn (Ml) • 7M 193 KM • In 701193 3974 

* Pvidm Order In 701 If3 IW7 • bdnul SoppMl JUaloklt 79 Komi // Dap 1100 WI8S4 • Mud Suppoit (nd Mnuppui meritaim <«n 

Buviwvv Ime $9S/monlh 

• Willi ?nd Ini [9 700MII/ Ptntum he prortuof odd $699* 

• With Microvolt Windows Nl Workstation 4 0 (D. ...odd $99 
'ttcqwft MS Wwiduwv N! 9.0 Woakslalion 

s4,749 Bnintvv leave SUI/monlh 

• 178MB EDO BAM • 9(6 Fml SCSI 2 hold drive 

• 8* Midon 2IFG», 26dp {20.0" drsploy) 

s6,999 Bui*vvleov»$??0/inorfli 
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Digital Cell Technology 

Changing the wa 
QUOVIS™ is NOT your run-of-the-mill authoring tool. 

QUOVIS IS: 

▼ A new kind of browser—works with and extends the capabilities of your 

WWW browser by direct, on-demand access to your Internet resources, 

faster than any browser-with a simple click of the mouse 

▼ A development tool—no coding, no scripting, built-in windows control 

functions, effects, and no more limitations to square window frames 
£ M ffcfb IfrW. , V 

Changing the weaning 
▼ A software environment—deploys Internet applications more efficiently 

than JAVAIM 

▼ A desktop utility—provides unprecedented viewing capabilities with our 

patent-pending super-scrolling and free zoom, and an ability to create hot 

links to virtually any file or program 

Changing the meaning 
FEATURES 
• Simple drag-and-drop programming of sophisti¬ 

cated interactive applications 

• Patent-pending Digital Cell Technology1* provid¬ 

ing more than 80 fully debugged and compiled 

executables 

• Multiple file types supported for raster and vector 

graphics, animation, video, audio and text 

• Superscroll or zoom any kind of large data files- 

images, documents, even buttons-in any direc¬ 

tion without using scroll bars or waiting for 

screen redraws 

BENEFITS 
• Reduces application development and mainte¬ 

nance costs, frees up scarce resources, and 

helps bring commercial products to market faster 

• Creates applications that can be universally 

deployed on desktops over client/server sys¬ 

tems, Intranets or the Internet/Web 

• Allows easy gathering, organizing and sharing of 

multiple kinds of data 



is used 

Interactive multimedia 
applications without the 

constraints of window 
shapes and effects. 

of Internet applications 
Sophisticated corporate 
applications deployable 

over the Internet. 

of interactive multimedia 
To Experience the Changing Internet, download 

our free QUOVIS Browser at: 

www.quovis.com 

QUOVIS INTERNET PRODUCT FAMILY: 

• QUOVIS Author vl.O 

• QUOVIS Desktop vl.O 

• QUOVIS Browser vl.O (Free!) 

CALL NOW! 
(800) 939-5577 

QUOVIS 
Sofmap Future Design, Inc. 
1111 Bayhill Drive, Suite 435 
San Bruno, CA 94066 
Phone: (800) 939-5577 • Fax: (415) 827-7301 

www.sfdinc.com 

•< UOVIS* and "Digital Cell Technology* (patent pending) are trademarks of Sofmap Future Design Co., Ltd, within the United States and other countries. 
All other brand and product names may lie trademarks and/or registered trademarks of their respective companies. 
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EDITORIAL 

Peace on the Wired Planet 

14 

By Mark Sc black 

Flaming is one thing, hut the 

lack of civility on-line is getting 

out of control. 

INBOX 

19 

BYTE readers write about that 

bandwidth harrier and the 

future of the Internet, Web 

conferencing, and the search 

for killer software. 

BITS 

Double Trouble 

for 56-Kbps Modems 27 

Call Centers Deliver Data 28 

Holiday Gift Sampler 30 

Digital Cameras 32 

BYTE Survey 32 

Apple's New Notebooks 34 
Tuned Into the Web 40 

Browsers for the Blind 36 

STATE OF THE ART 

Web Development 

118 

This month we take an 

in-depth look at the 

technologies that will shape 

the Web of tomorrow. 

LDAP Unites the Internet 

121 

By Jamie Lewis 

New directory services, 

especially Lightweight 

Directory Access Protocol, 

extend the directory metaphor 

to the Internet. 

Internet Armor 

127 

By William Stallings 

Secure IP lets you use the 

open Internet with privacy 

and confidence. 

E-Mail Grows Up 

135 

By Dave Kosiur 

IMAP will provides e-mail 

services and options impossible 

with the current POP 
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EVAL LAB REPORT WHAT'S NEW 

An Open Window 
for Open Doc 

41 

By Peter Way tier 

The promise of platform- 

independent reusable 

components comes closer to 

reality with the second beta 

of the OpenDoc toolkit for 

Windows 95 and NT. 

Toward a More Productive 

Office in *97 
42 

By Steve Gillmor 

Microsoft’s Office 97 sets a 

new standard in applications 

software suites. 

The Power of Fusion 
47 

By loin Yager 

Need to manage a mixed 

Unix/Windows environment? 

Ross’s SPARC plug helps by 

combining a SparcStation and 

a Pentium PC. 

A (Re)Toueh of Genius 
48 

By Joy-lyn Blake 

Image manipulation gets 

easier and more powerful 

with Adobe’s Photoshop 4.0. 

OPERATING SYSTEMS 

A RISC OS for all Seasons 
49 

By Stewart Palmer 

Tired of OSes that require 

acres of memory and huge 

hard drives? Acorn’s multi¬ 

faceted Rise OS fits in ROM 

and runs in just 4 MR of RAM. 

NETWORKS 

The Complete ISDN 
Telecommuter 

53 

By Jeffery N. Pritz 

A look at connection issues of 

using an ISDN line to support 

the home office. 

LAB REPORT: HARDWARE 

Six Laser Printers 

for Workgroups 
100 

By Dorothy 11 nelson, Jim 

Katie, and John McDonough 

We test six of the latest 17- 

WEB PROJECT 

Dual-Mode Conferencing 
141 

By Jon Udell 

The BYTE Webmaster explains 

how to bring both news-style 

conferencing and Web-style 

conferencing to your site. 
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CPUs 

Super Mario Chip 
59 

By Satya Simha 

Inside the 64-bit RISC, pro¬ 

cessor that powers the new 

Nintendo game machine. 

PROGRAMMING 

Direet3D Revealed 
63 

By Stephen P. Johnson 

Microsoft’s Direct.?I) API 

allows 3-D applications to run 

on a wide variety of PCs. 

A seasoned programmer of 

device drivers explains how 

to accomplish this task. 

and 24-ppm network laser 

printers for workgroups. 

LAB REPORT: SOFTWARE 

Lotus Notes vs. Mierosoft 
Exehange 

112 
By Mark I let tier 

Our testing shows that Lotus 

Notes remains a generation 

or two ahead of Microsoft 

Exchange, its closest group- 

ware competitor. 

COMPARISON 

Affordable 3-D Workstations 

145 
By Rob I Uimmel 
With dual Pentium Prosand 

accelerators, these PCs bring 

3-1) graphics down to earth. 

The Spreadsheet War, Revived 
149 

By Richard Cranford 

I otus’s release of a 32-bit 

version of I -2-3 for Windows 

revives the spreadsheet fight, 

but not for long. Our reviewer 

examines why. 

CHAOS MANOR 

A Hot Night at the Opera 
153 

By Jerry Pournelle 

A disk error on Cyrus’s hard 

drive forces Jerry to reach for 

several of his favorite Win 95 

utilities. 

CORE 

200 

A preview of Psion’s Siena 

hand-held information 

manager, plus a look at 

Macromedia’s Freel land 

(Graphics Suite 7. 

C0DETALK 

Visual Programming 

for Science 
208 

By Rick Grehan 

Rick checks out Visual 

Science, a mathematical 

programming and 

simulation tool. 
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CONTENTS BY PLATFORM INDEX 

WINDOWS 

All Open Window 

forOpenDoc.41 

WIicmi it conics to network 

integration and cross-platform 

support, OpenDoc lias the 

edge over OLE. 

The Power of Fusion . . .47 

SPARCpIugcan help you work 

in a Unix/NT environment. 

A (Re)Toueh of Genius . .48 

Photoshop 4.0 makes 32-bit 

Windows a much better graph¬ 

ics platform. 

Direct3D Revealed ... .63 

A programmer explains how to 

work with Dircct3D, an OS- 

level API for 3-D graphics. 

Six Laser Printers 

for Workgroups .... 1(H) 

We test networked printers for 

print quality and speed. 

Lotus Notes vs. 

Microsoft Exchange . .112 
Two programs take different 

approaches to groupware. 

The Spreadsheet War, 
Revived.149 

A new Excel—and the 32-bit 

1 -2-3—have us wondering if 

Excel’s still the best Windows 

spreadsheet. 

A Hot Night 

at the Opera.153 

Jerry gets an opportunity to 

exercise several Windows 95 

disk utilities after a big file 

transfer heads south. 

MACINTOSH 
Apple Achieves Notebook 

Parity .34 

With the PowerBook 1400 

series, the company that used 

to be way ahead now catches 

up with the other guys. 

A (Re)Toueh of Genius . .48 

Adobe Photoshop, the image 

manipulation program that 

helped make the Mac the pre¬ 

ferred machine for graphics, 

gets even better with 4.0. 

Six Laser Printers 

for Workgroups . . . .100 

QMS’s 2425Ex takes first place 

in the race for fastest network 

printer for Mac users. 

UNIX 
The Power of Fusion ... 47 

Ross Technology targets mixed 

Unix and Windows NT 

environments with its Spare- 

Station 20-class SPARC 'plug 

system. 

Birth of a Chip.77 

RISC’s “simpler is better” 

approach was the foundation 

for chips that improved work¬ 

station performance. 

NETWORKS 
Call Centers Deliver 

Data on Time.28 

The payoff for CTI systems 

linked to the corporate I AN is 

up-to-the-minute information. 

An Open Window 

forOpenDoc.41 

IBM’s OpenDoc toolkit for 

Windows 95 and NT brings us 

closer to a true cross-platlorm 

component architecture, when 

objects can interact across 

LANs and WANs. 

The Complete ISDN 

Telecommuter.53 

ISDN devicescan help you 

combine analog fax and phone 

into a digital phone line, but be 

aware of certain limitations. 

Eight Ways to the Future .85 

Ubiquitous digital networks 

will be the lifeblood of comput¬ 

ing and communications in the 

next decade. 

Six Laser Printers 

for Workgroups . . . .100 

Do coworkers spend too much 

time waiting for the networked 

printer? Maybe it’s time to 

spring for one of these 17-ppm 

or 24-ppm models. 

INTERNET 

Double Trouble 

for 56-Kbps Modems . . 27 

New technology sounds like it 

would speed up your on-line 

wanderings, but it ain’t neces¬ 

sarily so. 

Browse the Web with 

Your Eyes Closed.36 

Making it easier for people 

with impaired vision to get 

around on the Web. 

Forgery Woes Force Move 

to Private Conferences 38 

Service providers are having to 

deal with on-line impostors. 

Tuned Into the Web ... 40 

Lycos VPSangam Pant discuss¬ 

es the issues of searching for 

sights and sounds. 

Eight Ways to the Future 85 

Our panel of experts predict 

that although the Net will 

probably disappear into the 

woodwork, it will be a force 

for sweeping commercial and 

social changes. 

Lotus Notes vs. 

Microsoft Exchange . .112 

I he two companies arc moving 

their groupware technology to 

the Net. 

LDAP Unites the Internet 121 

Lightweight Directory Access 

Protocol extends the directory 

metaphor to the Internet. 

Internet Armor.127 

I low Secure IP makes the 

Internet safer for confidential 

communications. 

E-Mail Grows Up . . . .135 

IMAP will provide services and 

options impossible with POP 

Dual-Mode Conferencing 141 

Building in both news-style and 

Web-style conferencing will 

open up your discussion area to 

more participants than if you 

rely on only one approach. 

Cameras, digital.32 

CD-ROM.31,36,153 

Chips. 59,68,77,85 

Componentware.41 

Conferencing .... 38,141 

Databases.42,112 

Direet3D.63 

Directory services. ... 121 

E-mail.135 

Embedded systems . 49,59,85 

Graphics 48,59,63,145,200 

Groupware.112,135 

HTML.141 

Hypertext.141 

Internet 14,19,32,34,36,38, 

40,85,112,118,121,127,141 

Intranets.32,112 

ISDN.53 

LDAP.121 

Mobile computing 34,85,135 

Modems.19,27 

Networking . . 28,41,53,85, 

100,112,121 

OpenDoc.41 

Operating systems . . 47,49 

PCs, dual-CPU.145 

Perl.141 

PowerPC.77 

Predictions.85 

Programming . . 41,63,118, 

141,208 

Printers.100 

Remote access. . . . 53,112 

Replication.112 

RISC. 49,59,77 

Security.38,112,127 

SPARC.47,77 

Spreadsheets . . . . 42,149 

Storage.28,85 

Telephony.28 

3-D.63,145 

Workstations . . . . 47,145 

World Wide Web 32,36,40, 

85,112,118,141 
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storage for networks. That’s why so many companies have chosen optical as the storage solution. Ideal for storing, databases, CAD/CAM files, 

www.pinnaclemicro.com Pinnacle 
TMC OPTICAL STOWAGE C 
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WE FINALLY MADE A WORKSTATION 

everyone 

e I s e’s 
See what's possible 

Introducing ()2,M. A workstation just as practical, 

reliable, and affordable as everyone else’s. Kxcept that 

it’s better. Only 02 delivers industry-leading CPU 

and graphics performance as well as breakthrough 

video and imaging capabilities. All of this is possible 

because 02 is the only workstation in its class 

that is based on an innovative Unified 

Memory Architecture. In addition 02 is 

available with a MIPS" R500(T CPU, or, ^ _ 

for your most demanding needs, the more 

powerful MIPS" R I0000’\ If you think all this makes 

02 stand out, wait until you see how well it fits in. 

02 is designed to easily plug into your network as 

well as leverage the interactive capabilities of the web. 

It comes standard with a full set of web-authoring 

tools and a personal web 

server, a combination 

which allows you to 

communicate your ideas 

to anyone, anywhere, on 

any computer. If 

you’re looking for 

the performance 

of a workstation 

combined with the power 

of the web, as you can 

see, it isn’t bard to find. For more information see 

our Web site or call 800.636.8 I 84 Dept. LS0055. 

02 Desktop Workstation 

$7,495 
MIPS RSOOO 180MHz processor 

32-bit double-buffered graphics 

Hardware texturo mapping 

Imago processing engine 

Video compression engine 

Web-integrated user environment 

64MB ECC SDRAM 

2GB SCSI system disk 

17" monitor, 1280x1040 

I OOBascTXf I OBaseT Ethernet 

CD-ROM 

www.sgi.com/02 

SiliconGraphics 
Computer Systems 
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Introducing the only projector combining exceptionally 

smooth SVGA graphics and amazing shake-the-table sound - 

the new LitePro0* 620. 

For starters, it’s got Digital Light Processing’" so you get 

unsurpassed, lilm-quality graphics and video. And it’s got a 

better audio system than most cars, featuring four high- 

powered JBL" speakers. 

Plus, it projects a super-bright 400 lumens in full 

colour (an eye-popping 1400 lumens in Greyscale Mode). 

And since In Focus projectors are easier to connect and use, more 

people have bought them than any other. 

So check out the new In Focus LitePro 020 today. 

It’s where high-res meets hi-fi. 

InFocus 
SYSTEMS 

Great ideas. Brought to light." 

DIGITAL 
IK.III 
PROaSSING'“ 
byTI 

Discover electronic presentations. For a test drive or free demo dish call 

UK: 0500 262 440 Germany: 0130 813 649 France: 0590 5993 Italy: 1678 77238 Spain: 900 993 163 

I uropean I lead Office Planetenwcg 91, 2132 I It I loofddorp. The Netherlands Tel +3123 5623200,1 ax +31 23 5624 *88. 
In Pocus is a registered trademark of In Focus Systems, Inc. Digital I iglu Processing and DLPane registered trademarks of Texas Instruments Incorporated 

Circlo 724 on Inquiry Card. 



Life 
IS FULL O F 

choices 



S O WHY limit YOURSELF 

T O JUST ONE FLAVOR OF 

operating system ? 

Esther Schindler, PC Magazine 

i must-nave program In m era 
1 larger hard tflsks.” 
idelson, PC Magazine 

N O # YOU CAN safely 
k u n multiple operating 
systems with 
PartitionMagic* 3.0! 
Admit it, you’d like to nibble at the latest flavors 

of Windows 95 or Windows NT without giving 

up the comfort of your current operating system. 

PartitionMagic makes it safe and easy by allowing 

you to install operating systems into their own 

physically separate partitions. And once you’ve 

installed a second or third operating system, 

PartitionMagic makes it easy to switch between 

them using Boot Manager. So nibble away—and 

still play it safe, with PartitionMagic! for more 

information, visit our Web site at 

www.p8itttlon.coin. 

Buy PartitionIVIagic 3.0 before March 31 
and get $15 back from PowerQuest . 
Visit your local software reseller or call 
1-800-7204399 for details. 

Babbages • Best Buy • CompUSA • Computer City • Egghead 
Electronics Boutique • Frys • J&R • Micro Center • Office Depot • Software Etc. 

«.i 19% IViwtiQuM t lorpoMtitMt, All tight* irwived 
All olhri nttiiki «• *t til ilirir 
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rTSrmlfllMI 
Peace on the Wired Planet 

Everyone's aunt and uncle are now using e-mail. Unfortunately, 

so are many hostile, aggressive, and offensive people. 

t’s the holiday season for 
many of us, and I guess Pm 
supposed to write some com¬ 
forting words on what a great 

year it was and how Pm looking for¬ 
ward to an even better 1997. Truthfully, 
it was a great year, and next year will 

probably he cool, too. 
Whew, that was easy, but now on to 

some tougher issues. I usually talk about 
technology in this space, but this month 
I want to talk about how we use it and 
misuse it. 

Some people operating out there in 
cyberspace have totally lost their sense of 
humor and civility. They’re taking the fun 
out of it for the rest of us. Pm talking 
about the rude, hostile tone that’s show¬ 
ing up too frequently in e-mail. C’mon 
guys, this is the medium that can knit us 
together. It doesn’t give a fringe group 
license to spit digitally in other peoples' 
faces. 

Don’t get me wrong—Pm all in favor 
of impassioned, even intemperate, debate 
and protest. Pm a New Yorker by birth 
and conviction. I prefer outspoken to 
agreeable, contravening conventional 
wisdom to confirming it. 

What I don’t like is when people 
threaten to e-mail everyone you know or 
work for if you don’t do as they demand. 
Or people who accuse you of being cor¬ 

rupt or vicious if they disagree with you. 
Or people who conduct spamming cam¬ 
paigns, clogging your already-clogged 
inbox with hundreds of childish flame 
messages because you’re not validating 
what they swore to their boss was true. 

Now it’s not enough to disagree with 
someone. Statements that are merely con¬ 
troversial become “such nonsense” or 
“totally ignorant” or “an embarrass¬ 
ment.” Bathroom language, sometimes 
even violent language, comes into play. 
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My first reaction was, “Oh, talk radio has 
come to the Net.” But e-mail lacks even 
that rough democracy, in which callers 

must at least brave the listening public 
and risk on-the-air ridicule. 

Make no mistake, the Net is going in 
two directions at once. More and more 
people are enmeshed in stimulating and 
lively e-mail threads, conferences, news- 
groups, and chats. 

Unfortunately, out here on the infor¬ 
mation highway, we also have a growing 
number of virtual drive-by shooters who 

are more interested in hit-and-run than 
in fighting for their point of view. I know, 
because I reply to most of these infor¬ 
mation vandals. I point out what I per¬ 
ceive as the fallacies in their arguments, 
own up to the parts I think they’re right 
about, and attempt to further the dia¬ 
logue. Almost without exception, I get no 
reply. 

Our standard should be, “Would 

you say these things to a total stranger, 
face-to-face?” Certainly not in my expe¬ 

rience, at least not if you wanted to con¬ 
tinue the conversation. And that’s just 
the point. If e-mail is going to continue 
to grow into a conversational medium 
that dissolves distance and culture, it 
needs to have some level of civility. E- 
mail is a tool. Archimedes said, “Give 
me where to stand, and I will move the 
earth,” not “Give me where to stand, 
and I will toss the earth around until I 
get my way.” 

It’s not a new problem, nor one on a 
par with world hunger or AIDS. We cer¬ 
tainly won’t solve it with laws or e-mail 
filters or censorship. It’s an issue of 

community: our community. It’s time to 

exert some community pressure and 
make this behavior socially unaccept¬ 

able—in the same league as obscene 
phone calls. 

A lot of highfalutin words have been 
written about the global village and the 
digital revolution. It’s up to us to keep it 

from becoming the digital equivalent of 

CB radio. (A quick refresher course: This 
was a popular portable two-way radio 

medium of the 1970s that waschokedby 
rude people who were making vulgar 
comments about female drivers). Refuse 
to be spammed into silence! For those of 
you who must flame, be responsible 
enough to provide some light along 
with the heat. 

If we’re going to be the builders of a 
new technoculture, let’s do it right. 

Mark Schlack, Editor in Chief 

mschlacka)bix.com 

It’s time to exert some pressure and make this behavior 

unacceptable—in the same league as obscene phone calls. 
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In an uncertain world, 

it's nice to know that 

sunrise and sunset are 

not the only things 

you can depend on. 

i i If you hove multiple or remote sites, you can't do better 

than Reflection Suite for TCP. It has more features and better 

management tools than the free stacks do. It offers a broad range 

of functionality you can depend on — no matter what. 3) 
Grant Easton, Technical Consultant, I Icwlett-Packard (X>. 

\ 

Reflection Suite for TCP 

A UNIX, DIGITAL, IBM MAINFRAME, AND AS/400 CONNECTIVITY 

A CLIENT/SERVER, NFS, AND TCP/IP DESIGNED FOR OPEN 

STANDARDS 

A REMOTE/MOBILE OPTIMIZATIONS, WINDOWS' 3. IX, 95, AND 

NT VERSIONS AVAILABLE, INTRANET/INTERNET APPLICATIONS 

A EXTENSIVE NETWORK DIAGNOSTICS, 

TROUBLESHOOTING, AND ADMINISTRATIVE 

TOOLS, PLUS SIMPLIFIED SETUP 

a FREE, ONGOING TECHNICAL SUPPORT VIA 

TELEPHONE AND ONLINE SERVICES 

_j 

http://www.wrq.com a E-mail: info(^wrq.com 

For a FREE demonstration copy, call your 
authorised Reflection distributor 

Argentina—T(,'W ArgentinaS.A. (I) 114 5010 Australia—Megatec I’ty, Ltd. 

I 800 806 561 Austria—SIS InfornuitiiMistcchnologic (ies.m.b.11 (01) 368 65 00 112 

Benelux—BMC * Software Services (070) 416 57 57 (Computing & Systems (Consultants l>v 

(040) 21 11 555 Brazil—Nutec Informittica S.A. (011) 5505 5728 Chile-S & A 

Cnnsuliurcs(2)2350289 Czech RepubUc-INSEKO(5(067)607 ill IVnmark- 

Tcmpest A/S 4494 8902 Finland—TT*Profcsskmal Solution Oy (90) 1294 7600 France— 

ADH (Paris) 01 46 92 18 10 (Toulouse) 05 61 00 12 12 Germany—( imputing Sr Systems 

(Consultants GmbH (0211) 51 7001 6 Wick Mill Kommunikntionstechnlk (imhll 

(040) 21 71 01 0 Hong Kong—Glolxil Technology Integrator Ltd. 2881 4800 Indonesia— 

P.T. Summitra Solusuulo (021) 659 8886 Ireland—lint ropy Ltd. (01) 2940199 Israel—Yana 

Systems Ltd. (01) 557 1616 Italy—Skisistemi srl (010) 24411 Japan—Cybernet Systems 

(01) 5978 5451 Malaysia—S( IS Computer Systems Sdn. Iflul (01) 756 5800 Advantage 

Systems Sdn. Mini (01) 701 3166 Mexico—Infoskstemas Financiers (5) 811 1125 New 

Zealand—Interconnect (09) 1580122 Norway-NCXX)M Norge A/S 67581450 Poland- 

Softkom Sp. z o.o. (22) 624 14 50 Portugal—Silicon (01) 795 85 85 Singapore—MicroAsia 

he. Ltd. 441 2600 Slovak Rcpublic-INSEKO a.s. (089) 64 88 08 Slovenia-SI d.o.o. 

(061)161 11 57 South Africa LAN Deafen (011)239 5000 Spain Scorpion Sbtanai 
S.A. (93) 485 40 44 Sweden—N(XX)M All (018) 65 55 00 Switzerland—(.'ummeare A(i 

(01) 710 24 H Taiwan—Ivan Information Technology Co. (02) 517 7012 Thailand— 

Multi Link Co., Ltd. (2) 118 8505-7 United Kingdom—Wick I till Limited (01481) 772280 

Venezuela—Lanka Sistctnas (2) 959 2411 
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Makers of Reflection Software 

^ HWQ mafc.l PC aottwer, that connects utart to antarprlta tomputan D and Information network % Unix, X, HP, Digital, AS/400, IBM Mainframe & TCP/IP. 
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Pentium00 Pro processor- 
based systems and the 

right manageability tools, 

like Intel’s LAN Desk00 

Management products, 
can save you money on 

support and maintenance1 

«>im lirtc-l Cnqxintfion. 'Indicated niimr* uiv 
tradcmnriui of oilier oompanks. I When compuml u» 
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man"age*a*biri‘ty, 
n% the ability to simplify and automate the maintenance 
and support of business computing with the right 

hardware and software tools, i.e., Pentium Pro processor- 

based systems with the right manageability software. 

/ 

ility defined. 
iny. 
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Do more with less. 
Most operating systems leave little room for important 

things. Like your application. 

With the QNX realtime OS you'll pack more functionality 

into less memory. Achieve more performance with 

less-expensive CPUs. And deliver better solutions at 

a lower price. 

Better yet, QNX supports more PC hardware than any 

other realtime OS. Whether it's PC/104 or PCMCIA, 

embedded X86 or the Pentium*0 Pro, QNX lets you use 

it right out of the box. Get to run time in less time! 

w w w. q 

Call 1 800 676-0566 (ext. 1029) 
or email info@qnx.com 

More scalable than everl From low-end to 

high-end, QNX offers you the ultimate in scalability. 

Even your deeply embedded systems can boast a 

scalable POSIX RTOS, thanks to our new, exceptionally 

small Neutrino’- microkernel. 

And if you need to add the capabilities of a high-end 

GUI to your low-end system, you can. Our award-winning 

Photon microGUr gives you a phenomenal front end, 

with enough memory left over for important things . . . 

like your application! 

nx.com 

The Leading Realtime OS for PCs 

QNX Software Systems Ltd., 175 Terence Matthews Crescent, Kanata, Ontario, Canada K2M 1W8 Voice: 613 591 0931 Fa*: 613 591 3579 
Europe: 49 Dove Park, Chorlcywood, Hertfordshire. Voice: (44)(0)I923 284800 Fax <44)<0)1923 285868 Email: QNXcuropcOqnx.com 
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New Software: 
Dead or Alive? 

Mark Schlack’s statement in 
“Wanted: New Software” 
(October editorial) that 
“The search for the killer 
desktop app is dead” is 
parochial and wrong. The 
desktop software industry 
continues to generate new 
and interesting applications. 
Web browsers began as an 

esoteric niche only a few 
years ago and are blossom¬ 
ing into central desktop util¬ 
ities. As Internet connectivi¬ 

ty improves, the impact of 
Web site and Web publishing 
software will be increasingly 

apparent. Sure, calendar 
managers have been around 
since CP/M, but the current 

generation of integrated 
scheduling, communication, 

and group coordination 
software is a new beast. 
PointCast is not just a screen 
saver but a fundamentally 
new media, infinitely cus¬ 

tomizable, with modest 
bandwidth requirements 
and no material or supply 
costs. RealAudio is not there 
yet, but when Internet band¬ 
width improves to the point 
that sustained nearly CD- 
quality audio is feasible, it 
will be another killer app. 
DavidJ. States 

Institute for Biomedical 

(lorn pitting, Washington 

University, St. l outs 

states @ibc. wustl. edu 

Well, I did say we are in "a 
golden era of OSes, server 
software, Web stuff and 
development tools, ” so I 
think we agree on a good deal 
of what's exciting today. But 

I have to take issue with you 
about group scheduling. Cal¬ 
endaring software remains 
entirely proprietary (there's 
no standard file format, for 

example); you can 7 access 

the data through either the 
Web or any programmatic 
interface. In fact, the indus¬ 
try is having to invent new 

e-mail that can he addressed 
on the Web just to enable 
things like community sched¬ 
uling. This class of software 
also typifies my complaint 

about important repositories 
of information that have a 
low level of intelligence. 
Many e-mail packages are 
bundled with group schedul¬ 

ing. I low many will let you 
set up a rule to forward your 
in-house e-mail to an Inter¬ 
net address when you 're on 
the road? I )on 7 get me start¬ 
ed—we ought to he able to 
do more with the vast pro¬ 
cessing power we now have. 
—Mark Schlack, 
editor in chief 

Which Bottleneck? 

First I read Tom Halfhill’s 
wide-ranging feature “Break 
the Bandwidth Barrier” 
(September cover story). 
Then I read Mark Schlack’s 

editorial about the new fast 
networks at Boston Col¬ 
lege—clearly a major step 
forward. Then I had an 
uncomfortable thought: 
Many households will soon 
be able to connect to the 
Internet with l()-Mbps Eth¬ 
ernet-like links. Where are 
all those bits going to come 
from? When I request a mul¬ 
timedia offering from the 
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Disney or the Silicon Graph¬ 
ics site, they will have to 
dedicate a 10-Mbps stream 
to me. If all the other people 
requesting the service start at 
different times, the band¬ 
width of the server will have 
to be massive! Perhaps your 
next feature could cover this 
end of the problem. 
Alan C. Pickwick 

Sale, Cheshire, U.K. 

100316.3710@ 
CompuServe, com 

When you request data, the 
Web server receives your 
request and schedules it in 
priority to other such 
requests. It doesn 7 service 
your request to the exclusion 
of all others hut shares its 

bandwidth—which is limited 
Iry its own connection to the 
Internet—among all users. If 
the aggregate bandwidth of 
all simultaneous requests for 
data exceeds the capacity of 
the server's own connection, 
then somebody is going to 
wait. This will get worse as 
the number of Internet users, 
and the amount of hand- 

width they have, increases. 
That's why broadband 
modems are only part of the 
total solution; there will 
always he a bottleneck some¬ 
where. Broadband modems, 
however, move that bottle¬ 
neck off the desktop for the 

first time. 
—Tom I ialfhill, senior editor 

Fat Prospects 

“Break the Bandwidth Barri¬ 
er” offered the best explana¬ 
tion I have seen yet of the 

real-world prospects for 
ultrahigh-speed communica¬ 
tions. I especially liked the 

perspective you gave in the 
introduction, showing what 
broad bandwidth will mean 
by comparing it to improve¬ 
ments to CPU speed, RAM, 

ON THE WEB 
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and so on. Thanks for the 
good work. 

Glen W. Koehler 
Associate scientist, University 
of Maine Cooperative 

Extension 
Orono, ME 

1 enjoyed the opening com¬ 
ment in “Break the Band¬ 
width Barrier,” asking read¬ 
ers to imagine a 15,000-MHz 
processor, 1600 MB of RAM, 
etc., for $20, and the new 
types of applications that 

capability would spawn. I 
personally think that the 
next new word processor 
releases will have enough 
fatware to bring that system 
to its knees, like they have 
done to 486s with 8 MB! 

Daren Coppock 
Executive vice president, 

Oregon Wheat Growers League 
http:!I www, owgL org! 

Shrink-Wrapped 
Software 

Regarding “Wanted: New 
Software,” all my recent 
applications provide every¬ 
thing including the kitchen 

sink, take up megabytes of 
disk space, and work slower 
than the previous versions. I 
would prefer fewer hells and 
whistles, with tighter, faster 
code and no hugs! I hate to 
keep paying $ 100 to $200 per 

upgrade for what I receive in 
return. Mark, carry this mes¬ 

sage back to the software 
industry. 
Michael S. Youngblood, Ph.D. 
Proprietor; Icon Graphics 

MSYBlood@aol.com 

Adventures 
in JavaScript 

“JavaScript Adventures” 
(August) offered a refresh¬ 
ingly real-world approach, 
but it contained some minor 
discrepancies, and I found it 
a bit too critical of Java¬ 

Script. First, author Rex Bal- 
dazo is correct that the doc ■ 
ument.clear() method 
doesn’t work consistently in 
any version of Netscape. 

However, there is a simple 
work-around: Usedocu 
ment .open(), which also 
clears the window, then 
write the new window’s con¬ 
tent, then use document 
.close() to finish the dis¬ 
play. He also overlooked a 
much larger issue, though: 
Once you use document 
,open()(or document 
. cl ear (), if it worked), the 
current document—and 
hence the currently running 
script—disappears. Thus it 

would not be appropriate 
for the first example, 
although it is very useful 
when dealing with multiple 

windows or frames. Finally, 
JavaScript’s documentation 
is incomplete and does 
include some errors, as does 
the language itself. Howev¬ 
er, JavaScript is a young lan¬ 

guage that was still officially 
beta at the time of your arti¬ 
cle, so this can be expected 
to improve. In the mean¬ 

time, there are Java books 
that are comprehensive and 
address the problems. 
Michael Moncur 
Author, Web Workshop: 

JavaScript (Sants.net) 
mgm@pair.com 

The document .open()/docu- 
ment .wri te( )/document 
. c 1 ose () work-around is 
well known. As you point 
out, though, it overwrites a 
page and will erase your 
script unless the script is in 
one frame and writing to 
another. If it worked as 
advertised, document 
. c 1 ea r () would let a script 
manipulate its own page 
without the risk of destroy¬ 
ing itself. While JavaScript 
may he a young language, 
Netscape and others have 
been pushing it as a way to 
develop real-world Internet 

and intranet applications. 
With JavaScript moving to 
Netscape servers as well, it is 
vitally important that it he 
well documented and, more 
important, that it work as 
advertised. Sadly, your last 
observation is also correct: 
Third-party documentation 
has often been more useful 
than Netscape's own. 
—Rex Baldazo 

Praiseworthy 
Distortion 

In “Beyond Benchmarking” 
(August) you state that one 
of the reasons SPEC92 gave 
distorted results was that the 
whole of a program could 

sometimes fit into the CPU’s 
primary cache. Surely this is 
not a distorted result hut is 
rather praiseworthy. Our 
expectations have been sub¬ 
merged by today’s monster 
programs. 
Derrick Simmons 

West Sussex, U.K. 

Death Spiral 

“Push Me, Pull You” (Sep¬ 
tember Web Project) is a 
pearl. In three pages Jon 
Udell managed to bring in 
the “notification problem,” 

object-oriented Web pro¬ 
gramming, Perl, data struc¬ 
tures, and more. I’ve experi¬ 
mented with Web 
conferencing systems, and 

each time I’ve run into the 
notification problem. Aver¬ 
age users will check a site 

once or twice, but if they 
don’t “get” something (i.e., a 
new message), they won’t 

check again. We missed this 
phenomenon in the past 
because most BBSes and 
newsgroups had huge audi¬ 
ences, so there was enough 
activity to avoid this “death 
spiral.” Soon all Internet 
e-mail systems will support 
URL recognition. A sub¬ 

scriber-controlled notifica¬ 
tion mechanism, like the one 
you built, will work with e- 
mail URL recognition to 
build a nice collaborative 
mechanism. I’d like to be 
able to choose which discus¬ 
sions to subscribe to, and to 
receive intelligent notifica¬ 
tion of messages consisting 

of the subject, author, date, 
and perhaps one line of text. 
Notification could be based 
on activity thresholds, time 
intervals, or some combina¬ 
tion of the two. 
John Eaughnan 
john @umnhcs. lahmed 
.umn.edu 

I have run into just the 
“death spiral" problem you 
mention. (See news:l/dev4 

.hyte.com/321ElU20.7SE 
@devS. byte.com or 
http://dcv4. Irytc. com/joconf_ 
msg000S4.html.) That spurred 
me to implement a notifica¬ 
tion scheme to help keep 

these conferences going. ()// 
the news side, people can cc 
the author of the post they 
reply to; I could have added 
this to the Web view as well. 
But an even better solution, 
as you suggest, is to let par¬ 
ticipants register to receive 
notification of any new mes¬ 
sages and let them adjust the 
frequency of notification, as 
they can in the Virtual Press 
Room (VPR) system I 
described in my September 
column. Thanks! 
—Jon Udell, executive editor 

Visual FoxPro 
Revisited 

Obviously BYTE and NSTL 
cannot be blamed for 
Microsoft’s bizarre “market¬ 
ing” of Visual FoxPro (Sep¬ 
tember Inbox), but you 

should have been more care¬ 
ful when stating that VFP “is 
not on the same level as the 
products we evaluated” 
when it comes to building 
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Introducing NEW IntraBuilder—the quickest, easiest way to 

transform your data into interactive information on your Intranet, Automated Experts 

guide you through every step of creating your data solutions with point & click ease. 

Plus, IntraBuilder's powerful, productivity-boosting visual tools make it easy for you to 

switch back and forth between working in the visual-designers and the underlying 
JavaScript" code. IntraBuilder Professional comes with Netscape Navigator" Gold, 
Netscape FastTrack" Server, and prebuilt business solutions, making it the only 

complete Intranet solution. 

IntraBuilder supports all local and SQL database standards, so you can use your 
existing data. And with support for Windows 95 and Windows NT, Java applets, 

ActiveX controls, and industry-standard Web servers and browsers from Netscape and 

Microsoft, IntraBuilder bridges the industry standards gap. 

Discover the fastest, easiest way to develop your live data solutions on the Web. 
To find out more, call 1-800-336-6464 or visit our Web site and download the free 

evaluation copy at www.borland.eom/intrabuilder20/ 

_Borland 
Making Development 

Call your CDW Software Spectrum Stream International Programmer's Paradise 
local reseller 1-800-334-4CDW 1-800-787-1166 1-800-699-1736 1-800-445-7899 Circle 131 on Inquiry Card. 

ppyright <S> 1996 Borland International, Inc. All rights reserved, All Borland product names are trademarks of Borland International, Inc. Java Is a trademark of Sun Microsystems, Inc, and refers to Sun's Java 
Fogrammlng language. Netscape and Netscape Navigator are trademarks of Netscape Communications Corporation. Microsoft Windows NT is a registered trademark of Microsoft Corporation Bl 9555.2 
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From time to time we make the BYTE subscriber list 
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reputable. Furthermore, subscriber names are made avail¬ 
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strictly prohibited. 
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restrict the use of your name, please send your request 
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PO Box 555, Hightstown, NJ 08520 

A Division of The McGraw-Hill (Companies 
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client/server front ends. 
Those of us who have 
worked with VFP and at least 

one of the other tools evalu¬ 
ated know that this is 
untrue. VFP has a superior 
local prototyping/remote 
deployment paradigm, its 

object model is very decent, 
and it is multiplatform. 
R. Soto 

Intelmatica@Expreso.coxr 

No-Mix MMX 

To the impressive technical 
detail Tom Halfhill present¬ 
ed in reply to John Michael 
Williams’ letter about MMX 

p rogra m m i ng (Sept e mbe r 
Inbox), l would like to add 

one point: Using the Empty 
MMX State (EMMS) instruc¬ 
tion costs 100 cycles. As you 
must perform this action to 
clear the in use attribute of 

the FPU stack registers, 
embedding FPU code along 
with MMX is plain suicide 
for your program. 

Eden Shochat 
Senior programmer. Shells I.F.A. 

Raanana, Israel 

edens@netvision. net. il 

FIXES 

The features table on page 
129 of “Running on NT” 
(October) contained a typo. 
There should have been no 
check mark for Win 95 in the 

row labeled “Runs on 
PowerPC-, Mips-, and DEC 

Alpha AXP based RISC 
systems.” The same article 
listed http://www.microsoft 
.com/hwdev/ as the URL for 
Microsoft’s hardware com¬ 
patibility list. The correct 
URL is http://www 
.microsoft.com/hwtest/. 

COMING UP IN JANUARY 

COVER STORY 

Java Reconsidered 
Is Java ready for developing corporate and commercial 

software? BYTE takes a critical look at how far Java has 

come and how far it needs to go. 

STATE OF THE ART 

Building a Better Data Warehouse 
BYTE examines the whole process: writing front ends; 

choosing between centralized versus distributed servers 

and among relational, object-relational, or multidimen¬ 

sional databases; data cleansing; replication; cross-plat¬ 

form communication; and legacy issues. 

REVIEWS 

Novell NetWare 4.11 
“Green River" is no incremental upgrade. It's Novell's first 

intranetware NOS, with integrated TCP/IP and other NT- 

challenging features. 

HARDWARE LAB REPORT 

Big-Screen Monitors 
NSTL rounds up 17-inch-plus monitors for users who 

won't settle for anything less than .26mm dot pitch and 

1024 by 768 resolution. 

PLUS 

The Annual BYTE Editors’ 
Choice Awards 
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From the work¬ 

group color leader with 14 

years in color printing 

5e A COLOR PAGE 

A tiny fraction 

the cost of color 

photocopies 

on any 

office paper, or 

transparency. 

0$ 

\ \ 
\ \ 
\ \ 

everything to your 
color printer. 

V 

\ rilliant performance 
hrough price. 

The new Phaser 350 costs less to own, less to use than any other laser-class, workgroup 

color printer. With award-winning performance that’s become the hallmark of Tektronix: 

RISC processing. Ample RAM. Networking. So now our incredible speed and brilliant 

color are the most affordable and economical, too. No wonder, at over $500 million in 

color printing revenue, Tektronix sells more workgroup color printers than anyone. 

Call 800/835-6100, Ext. 1343. hltp://www.tek.com/CPad?1343 Tektronix 
/ 

&7> 
Phaser 140 Phaser 240 Phaser 350 Phaser 440 Phaser 550 Phaser 480X 
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Think small and the future’s in your 

hands. Because tomorrow small things will 

make a big difference. Hand-held communi¬ 

cations are bringing us new freedom.To be 

more productive, wherever work may take us. 

To enrich our personal lives too, by keeping 

us closer to people we care about. If that’s 

the highway your imagination’s taking, you’re 

in good company. Because at Philips we’re 

well down the road, with off-the-shelf chi| 

sets that can cut product development tir 

and risk dramatically. Like the TwoChipPIC 

powerful MIPS based solution that’s the rr 

integrated option for PICs/ PDAs and rela 

devices - complete with fax/data modem s< 

ware to reduce system costs. And a single 

chip solution, the OneChipPDA, that’s ide 

for advanced organizers. Plus reference desi 

USA tel. +1 -800-447-1500, ext, 1314. Europe fax. +31-40-272-4825. quote "cm'*. Asia fax. +852-2811-9173, quote "E 



J th it will help turn your ideas into products 

,s fa. cer. Add our support for major PIC and 

) PC A operating systems, such as Microsoft's 

it nc/v Windows CE*. as well as our related 

d te hnologies - GPS, wireless communica- 

J ti< is - and you can imagine the possibilities, 

S< see the future today at www.semicon- 

di ctors.philips.com. Because together we 

is n get in touch with tomorrow. 

r 

PHILIPS PHILIPS 
Circle 733 on Inquiry Card. 



Together 

for the first time 

anywhere. 

Introducing (drumroll) 

Inferno" networking software... 

a new Bell Labs innovation. First operating 

system that lets all kinds of devices chat or 

share info with each other over any network 

(Internet, telecommunications, LANS, et al). 

Now video game can talk to computer; cell 

phone can access e-mail; voice mail via TV, 

etc. (Really) Download Inferno from Lucent 

home page today - develop apps a.s.a.p. 

Could change the way you work - all together. 

Lucent Technolo, 
»•« lab, |„oow- 

600 Mountain A\ 
Murray Hill, NJ 07974 - 

"'vvw. Jucent.com/lni 
1-888-4-Li i 

’JVryy, 

mm 
We make the things that make communications work. 
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Double Trouble for 56-Kbps Modems 
Real-world limitations and questions of compatibility lurk 

beneath emerging 56-Kbps modem technologies. 

Internet TVs Arrive 
Internet TVs that offer built- 

in Web browsing and e-mail 

will come in at least two va¬ 

rieties. One, seen here, is a TV 

from Zenith that sells for 

about $1000 and ineludes 

built-in Internet software 

from Diba (Belmont, CA). Oth¬ 

er, less expensive solutions 

(about $350) will consist of 

boxes that attach to your ex¬ 

isting TV set. Companies such 

as Philips Consumer, Samsung, 

Sony, and Zenith will begin 

shipping Internet TV products 

this fall. 

ew modem technology prom¬ 
ises to let you surf the Inter¬ 
net almost twice as fast as you 

can with current 33.6-Kbps 
analog modems, but in some cases your 
connection won’t be any faster than the 
fastest you get today. And it appears that 
the market may have to sort out incom¬ 

patibility problems. 
The 56-Kbps modem technologies, 

such as the one from Rockwell Semicon¬ 
ductor Systems, take advantage of the 

Public Switched Telephone Network’s 
(PSTN’s) shift toward becoming a digital 
network. Now that many Internet ser¬ 
vice providers (ISPs) and corporations 
connect to the Internet over high-speed 
digital (e.g., Tl) lines, the only analog 
portion of a connection occurs over the 
copper wire that’s between your home 

or office and the local phone company’s 
central office. Yet current modems treat 
the entire PSTN as an analog system. 

Due to distortion that impedes the 
pulse-code-modulation process, analog- 
to-analog communications top out at 
33.6 Kbps. But when the only analog 
portion of a communications session is 
the local loop, you can theoretically send 
64 Kbps from ISP to end user without 

having to upgrade the local phone com¬ 
pany’s equipment, as you do with ISDN. 

But one problem with this technique 
is that a number of factors, including 
problems with equalization and over¬ 
head in Tl lines (e.g., robbed hit signal¬ 
ing), reduce the theoretical maximum 
that you can achieve to 56 Kbps from 
the ISP or corporation to the home and 
just 30 Kbps from the home hack to new 
central-site modems (which will also 

need to be upgraded). ISPs must have a 
digital connection to the network, and 
Rockwell’s scheme will not tolerate any 
digital conversions on the network, such 

as those that take place in U.S.-to-Europe 
communications. With such conversion, 

the connection hit rate backs down to 

today’s slower speeds. 
A second problem: standards. Several 

modem companies will release fast mo¬ 
dems based on Rockwell's technology. 
And Rockwell says it will submit its tech¬ 
nology to international standards bodies. 
But Paul Kraska of modem vendor Mul¬ 
ti-Tech says that releasing prestandard 
modems is “horribly immature.” 

Other companies, such as Lucent Tech¬ 
nologies, U.S. Robotics, and Motorola, 
are working on similar, but not identical, 
technologies. Those companies also say 
they will submit their technology to stan¬ 
dards committees. But with modems slat¬ 

ed to arrive in 1997, possibly a year be¬ 

fore the final standard, the industry may 
find itself once again staring at a slew of 
modems that don’t work with each oth¬ 
er. Multi-Tech will introduce a 56-Kbps 
modem at Comdex, based on Lucent 
technology. But Kraska adds that the 

company will do so reluctantly. “If our 
competitors introduce 56-Kbps modems, 
we have to as well,” he says. “We can’t 
afford not to.” -Dave Andrews 
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Bus ofj the Month 
Look Out for that Slipstream Fix! 

Call Centers 
Deliver Data 
on Time 
Whether it’s serving as a help desk, an 
inbound order center, or an outbound 
marketing operation, the call center can 

be the best source of real-time marketing 
and market intelligence that a company 
has. The payoff for computer-telephony- 
integration (CTI) systems linked to the 
corporate LAN is true, up-to-the-micro- 
second details on buying trends, custom¬ 
er complaints, accounts-receivable data, 
and other business basics. 

CTI traditionally lets users connect a 
computer or server on a I.AN to a phone 
switch. The computer then moves calls 
around and gives agents a “screen pop,” 
showing data about the caller. But this is 
yesterday’s news. 

Today, the computer is grabbing a 

much larger share of the CTI equation. 

future watch 
Super-Storage for the 

Next Century 

A new storage and networking standard 

that combines the best of the competing 

Serial Storage Architecture (SSA) and 

Fibre Channel-Arbitrated 

Loop (FC-AL) standards I 

could reign as the supreme | 

Ultra-SCSI replacement. | 

Commercial pmduets bawd 

on the proposed interface may appear 

in 1998 or 1999. A proposal for Fibre 

Channel-Enhanced Loop (FC-EL) was 

expected to be made to the American 

National Standards Institute in October. 

The new universal interface wil prob¬ 

ably combine transport-layer attributes I 

| from the current SSA standard, such as | 

| the ability to allow several data transfers | 

to occur at once, with a 1 -Gbps inter- j 

face. FC-EL proponents say the new stan¬ 

dard will eliminate confusion over which 

serial storage technology will prevail. 

"FC-EL truly brings the best of both 

worlds together,” says Roger Nixon of 

Xyratcx's Storage Solutions Group (Hav- 

I ant, Hampshire*, U.K., +44 1705 486 363), I 

| which sells SSA storage systems and will | 

| release FC-AL products in 1997. 

I_I 

Intense competition and the rapid pace of 

development in the PC industry create 

problems for corporate IS managers trying 

to establish some degree of consistency 

throughout their PC inventory. Systems pur¬ 

chased from one vendor delivered months— 

or even weeks—apart might contain differ¬ 

ent motherboard and BIOS revisions and 

several brands of hard drives and video cards. 

Such inconsistencies turn system up¬ 

grades, connectivity, and user-support issues 

into a management nightmare. And now it 

seems the beleaguered IS manager can't even 

count on consistency between identical PCs 

purchased at the same time. One IS manag¬ 

er at a mid-size company, who spoke to us on 

Call-center managers are switching from 

telephony-tied operations to ones that 
gather data from wherever it originates 
and from whatever medium it’s gener¬ 
ated in. Thinking of the call center’s tra¬ 
ditional role as a group of phone-answer¬ 
ers is passt*, says Max Fiszer, director 

of product marketing for CTI solutions 
at Siemens Communications ((800) 765- 

6123). Call centers today take “calls” over 
cable-TV networks; via fax, modem, and 
the Internet; and from other computer- 
centric sources. 

“We’re moving to the age of CTI as an 
enormous C, a small bit of T, and total 
/,” says Bob Deurr, manager of CTI prod¬ 
ucts for Rockwell International ((630) 

960-8000). Deurr says that in the call cen¬ 
ter of the future, companies will man¬ 
age transactions that include everything 
from a caller’s initial contact with a com¬ 
pany to the delivery of products by way 
of a package-delivery system. 

AT&T is now field-testing a new ser¬ 
vice that lets Web surfers initiate a phone 
call with a customer-service agent from 
within a browser. Traditional network¬ 
ing-oriented firms, such as Artisoft ((520) 
670-7100), are reorienting their R&D to 
focus on the growing communications/ 
computer-telephony business. 

Fiszer agrees that the big challenge in 
this trend is the integration of all the 

different parts of call centers: “The chal¬ 
lenge is to make integration simple and 
standardized so that we don’t need 50 ap¬ 
plications for each of 50 platforms.” 

condition of anonymity, reported receiving 

two new PC servers from a major PC vendor, 

only to discover that just one of the two ap¬ 

parently identical machines would run Win¬ 

dows NT. The other repeatedly locked up. 

Both machines were clearly marked with 

identical motherboard and BIOS revisions 

and subsystem components. Several days of 

troubleshooting by phone, plus a visit from 

a manufacturer representative, failed to re¬ 

solve the problem. 

In the end, the mystery was solved when 

the IS manager switched system BIOS chips. 

The manufacturer later confirmed that un¬ 

documented BlOSehanges had rendered the 

system unusable with Windows NT. 

As call-center commerce moves to 
the Web, several firms are rolling out 
Web-based call-center solutions. For ex¬ 
ample, NetSpeak’s ((407) 997-4001) Web- 

Phone can be used with an automatic call 
distributor (ACD) in a call center. A cus¬ 
tomer’s call made through the Internet 

Size of U.S. Call-Center Market 

1995 1996 1997 1998 1999 

from a PC appears like any other inbound 
call to the ACl), but it can be identified on 
the agent’s console as an Internet call. 
NetSpeak provides server software and 
desktop applications, allowing a real¬ 
time voice connection from the Internet. 

Teloquent’s ((508) 663-7570) Open 
@gent allows firms to use corporate 
intranets as the backbone of a call center. 
The company’s Web Call Center lets 

inbound calls reach agents while the call¬ 
er browses the Web. -Curt Harler 

Send yours to edejesus&bix.ccm! 
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UPER LARGE-13.3” DISPLAY 
The largest Display in the World! 
Discover ihc real executive power with our notebook computer, not just an elegant design 

but credibility and safety as well to satisfy today's working environment. Conceived with 

a rationalized ergonomics design of smart bay where the FDD, second battery and CD 

ROM can be inserted. A wide range size of LCD display up to 13.3" for a high contrast 

display and incorporates a good tracking performance through a 19mm pitch Win95,M 

keyboard. Support Plug and Play for video capture capability. 

Model: MP-975 

ot fAcroiotl CorpuuHInn. 

tht» uf)«v:Hlr.nl ion of tho product mid Circle 731 on Inquiry Cord (RESELLERS: 732). 

Cliicony Electronics Co., Ltd. 207 Kuung Hwa Si./hi-Oiu ('hung, Lu-Chu 

uliiang, Tuoyuan, Taiwan, K. O. Tcl:886-3-323-4721 l;ax:88(i 3 323 5877 

Chleony America, Inc. 51 Parker, Irvine, CA 92718. U. S. A. 

Tel: I-714*380-0928 l ux: I -714 380-9204 

(liicony Electronics (htilill Hrocdcrinunnsweg 17, 22453 Hamburg .Germany 

Tcl:49-4(k514400-0 Pux:49-40-512932 

K-uoiil oddmiii: (Imrles llaoOflrhiconytiie.tdiiet.net 

■Intel Pentium* Processor 120-200 MHz B16MB Expandable to 80MB EDO 

DRAM by SOMM ■256KB Sync. L2 Cache HSuper Large Display 10.4"-13.3" 

DSTN/TFT, SVGA/XGA BHigh Capacity Battery PAK, NiMH 42W or Li-Ion 48.6W 

■Smart Bay Exchangable 6X to 10X CD- 

ROM/2nd Battery ■2.573.0" HDD option ■ 
PCI PCMCIA Type 11x2 or Type lllxl with 

CardBus/ Z-V Port BVideo Capture option ■ 

IrDA,SIR/FIR option H16 bits Sound Blaster 

Compatible, wave table option 



Holiday Gift Sampler When we asked vendors to send us products for consideration for this year's holiday 

gift section, we received a wide variety of merchandise. Some of the submitted 

products, such as new accounting programs, database-access tools, and a new 

compiler, smacked a little too much of work. But we received some more-festive ideas as 

well. Here's a sample of products to give you ideas for holiday presents. 

Men of Clay 
Forget the singing Califor¬ 

nia Raisins. Never mind 

Gumby or Gromit. The 
Neverhood ($49.95) may be 

the ultimate adventure 
game for fans of clay ani¬ 
mation. As the head of an 
army of Klaymen, you are 

the protagonist in a humor¬ 
ous clay world filled with 

dozens of puzzles that you 

must solve to fulfill) your 
destiny and defeat the evil 
Klogg. Stop-frame anima¬ 

tion enables your Klaymen 
to lope through a landscape 
filled with amazingly realis¬ 

tic 3-D clay sets, where they 
face a man-eating venus fly 

trap and other surprises. 
The action scenes are pure 

slapstick comedy—the 
attack of the crustacean is 
hilarious—and the visual 

and sound effects are first- 
rate (as one would expect 

from the first interactive 
game from DreamWorks 

Interactive [(310) 234- 
7000]). The game requires a 

Pentium 75-MHz PC, 8 MB 

of RAM (16 MB is recom¬ 
mended), a quad-speed or 

faster CD-ROM, and an 
SVGA display. The Never¬ 

hood succeeds on the mer¬ 

its of its adventure-game 
challenges, but the produc¬ 

tion quality of this romp 
breaks the mold for its 

genre. -Rob Mitchell 

Find the Perfect Beer 
Everything else is on CD, so why not a virtual 
world tour of the world’s best beers? That’s the 
premise behind Michael Jackson’s World Beer 
Hunter ($34.95), a Windows CD-ROM from Dis¬ 
cover Channel Multimedia ((BOO) 678-3343; 
http://www.multimedia.discovery-com). Your 
host is a genial beer expert (the other Michael 
Jackson). There’s plenty to learn here, backed by 
audio and video clips, and you can select beers 
by region. It includes links to a “beerliunter” 
Web site (http://www.beerhunter.com). Other 
favorites: a pub crawl and a list of the 10 beers 
Jackson would want to have on a desert isle. 
Informative and recommended. -Jon Pepper 

Be A Guitar Hero 
Now guitar players can have 
as much fun with computers as 
people who play MIDI key¬ 
boards. G-Vox ($379 for the 
basic package) from Lyrrus 
((215)922-0880) is a hard¬ 
ware/software combo for 
Macs or Windows PCs that lets 
you connect any guitar 

(acoustic or electric) directly 
to a PC. Plug into the serial port and use any of the G-Vox software 
series to learn to play guitar or play along with some guitar greats. 
This package includes full MIDI support. Great for anyone who 
loves guitars and computers. -J. P. 
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Program your 

own robot to 

react to light, 

dark, whistles, 

or obstacles. 

includes the brains for creat¬ 
ing a robot (processor, mem¬ 
ory, and sensor circuitry) plus 
the body (motor, wheels, 
chassis, and other parts). As 
you program the robot on 
either a PC or a Mac, you 
learn about how to make it 
react to the physical world 
(e.g., using infrared to avoid 
collisions or to seek light). 
The company plans to add 
support for sonar in 1997. 

New CD-ROMs 
Bring Music to Life 

Does someone on your list spend after¬ 
dark hours prowling the Net instead 

of the nightclubs? If so, then new 
“cybrid” CD-ROMs from the 

Graphix Zone ((714) 833-38.*8; 

http://www.gzone.com) might be just 
the groovy thing. These discs 

combine multimedia elements with 
links to related on-line sites. 

Herbie Hancock Presents Living Jazz 

($39.95) covers the music's history 
by playing back bits of tunes, 

interviews (such as the Doors’ Ray 
Manzarek explaining how “Light 

My Fire" was based on “Ole 

Coltrane”), and rare film clips. 

Click on the Connect button, and 
your browser fires up and takes you to 

the Living Jazz home page, which links 
to other Web sites that cover jazz. You 

can also download material from the 
Living Jazz site to your hard disk, 

but make sure your recipient has at 

least a six-speed drive. Anything 

slower, and you could transcribe a 
Coltrane solo in the time it takes to 

get from one screen to another. 

Willie: The Life and Music of Willie 
Nelson ($39.95) has Internet links but 

no downloadable extras. I harassing IRS 

agents also not included. Or you can 
check out the latest enhanced CDs, 

such as the Graphix Zone’s bob 
Marley: Soul Almighty—the 
formative years ($ 17.98). You 

can view great interviews with 
early producers. -Dennis Barker and 

Dave Andrews 

New Robot Kits 
Are More 
Mobile 
Here’s a gift that’s both fun 
and educational. The last time 
we looked at the A K Peters 
((617) 235-2210; 

akpeters@tiac.net) Mobile 
Robot Kit, you had to add the 

motor and wheels yourself to 
create your own mobile robot. 
The new version 
($500) now 

Ski-Area Screen Saver 
If your friend likes to hit the slopes, he or she will be interested in the Ski 
Area Screen Saver ($19.95) from Cylogic ((800) 295-6442; http://www 
.cylogic.com/skidata/). During a spare moment, this one lets you browse 
some of your favorite ski resorts, such as Killington and Alta. Cowabunga! 

Questions? Want more gift 

Acts thp Not Iideas?Thc" 
M5K me l>iei. checkthe Inter- 

net. Practically anything you want is 
available through the Web. Want hard-to- 
find audio CDs? Check out http://www 
.cdnow.com. Want some good wine? See 
http://www.virtualvin.com. Or just go to 
any of the Web-search engines, such as 

Lycos, Yahoo, and AltaVista, and ask 
away. You’ll probably find it. Or you can 
check out Egghead for holiday greeting 
cards with computer themes created by 
cartoonist Bruce Bolinger. 
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Digital 
Cameras Give 
an Instant View 
Digital cameras are rapidly evolving from 

expensive toys to viable and affordable 
image-capture devices. But beyond low¬ 

er prices and improved quality, the trend 
currently driving the market is the in¬ 
clusion of LCD screens in just about every 

camera that’s out or about to be released. 
Six new products will sport LCD dis¬ 

plays this fall. These products include 
offerings from Casio, Epson, Kodak, 
Olympus, Ricoh, and Sony and rumored 

models from Pansonic and even Sega. 
Why LCDs? Credit their immediacy, 

convenience, and pure gadget appeal. 

Sony's new DSC-F1 features an LCD and 

support for TV output for presentations. 

Cameras with LCDs let you view the im¬ 
ages you’ve snapped and delete those you 
don’t like. Casio’s QV-10, the first prod¬ 
uct to offer an LCD, has drawn rave re¬ 

views, despite marginal picture quality. 
One impressive new device, Sony’s 

((800)476-6972) DSC-F1 ($849), features 
innovations in a high-quality product. 
With 640- by 480-pixel resolution, the 
DSC-F1 can store up to 108 images at its 

lowest JPEG compression ratio, or 30 to 
58 images using higher compression 
modes at the same resolution. 

The DSC-F1 has a 1.8-inch LCD that 
you can use to review pictures or to frame 
your next picture. The camera also lets 
you take “continuous” action photos. 

Both of Olympus’s ((800) 622-6372) 
offerings, the D-300L ($899) and the D- 
200L ($599), have 1.8-inch LCDs and 
Olympus optics. The D-300Lcan store 30 
images at high resolution (1024 by 768) 

Intranet Purchase Plans over Next 12 Months 

Web site development software 

HTML software 

Internet servers 

Web-browsing software 

File servers 

FrewaN/security products 

High speed modems 

Search toots/engjnes 

Other 

Himes 

200 300 

Number of respondents who will t 

(Survey sample sue: 1016) 

Web-site development software and HTML (e.g., page-creation) 

software lead the list of planned intranet purchase items. 

The survey results shown in these two charts suggest that most 

companies plan to add new applications to existing Web sites. 

or 120 images at standard resolution (512 
by 384). It has built-in flash and red-eye 

reduction. The less-expensive D-200L 
stores images at a lower resolution (640 
by 480) but, like the D-300L, it includes 
auto-flash and auto-focus. Both are light¬ 
weight and stylish and let you use the LCD 
for picture review or to frame an image. 

Epson’s ((310) 782-0770) $499 Photo- 
PC 500 is a smaller, higher-quality version 

of the company’s PhotoPC camera. It can 
store 30 images at 640 by 480 resolution. 
With proprietary memory modules, 
you can store up to 100 or 200 images, de¬ 
pending on the resolution you use. The 

1.8-inch color LCD ($ 199) is optional and 
snaps onto the PhotoPC 500. 

Add to these offerings two enhanced 
models from Casio ((201) 361-5400) that 
are based on the QV-10 design (the $679 
QV-30 and the $699 QV-100), Ricoh’s 
((800) 225-1899) RDC 2 ($900), and the 
Kodak ((716) 724-4000) DC 25 ($499), and 
it’s quite clear that there’s no shortage of 
choices for LCD-based digital cameras. 
Expect to see this trend continue, with 
new players joining in over the next six 
months. In the digital-camera world of 
the 1990s, image may not be everything, 
but instant image may well be. -J. P. 
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Apple Achieves 
Notebook 
Parity 
With the Power Book 1400 series, Ap¬ 
ple catches up with the rest of the note- 
book-computer industry. The 177-MHz 
603e PowerPC processor at its heart isn’t 
news, nor is the integral PC Card slot that 
supports Type II or Type III cards. But the 
expansive 11.3-inch display (in either 
dual-scan passive-matrix or active-ma¬ 

trix) is a major improvement, as is the 
equipment hay, which can hold a CD- 
ROM drive module. The PowerBook 
1400 series enables you to copy a file from 
a CD to the hard drive, eject the CD-ROM 

drive module, pop in the standard-issue 
floppy drive module, and then copy the 

file onto a floppy, all without restarting 
the computer. 

The CD-ROM drive, 32-bit-pixel dis¬ 
play, and QuickTime make the 1400 an 
ideal multimedia machine. Although the 
hardware supports 16-bit CD-quality ste¬ 
reo sound, the computer’s built-in speak¬ 
er is only monaural: You have to plug a 
pair of external speakers into the audio¬ 
output jack to obtain full stereo sound for 
a presentation. 

While the 1400 catches up to other 
notebook designs with regard to hard¬ 
ware, Apple ((408) 996-1010; http://www 
.apple.com) adds some unique design 
touches that make it stand out. For start¬ 
ers, you can boot from a Type III PC Card, 
which allows every person in a sales force 
to put his or her own customized OS, 
applications, and data on a PC Card that 
plugs into the Power 1400. Adding mem¬ 
ory or an internal expansion card, such 

as a modem or an Ethernet adapter, is a 
snap. You slide a panel aside and remove 
five screws and a plate, and you have 
ready access to the computer’s internal 
expansion slots. With only a Phillips- 
head screwdriver, in minutes you can add 
Focus Enhancements’ Ethernet adapter 
or a similar expansion card. 

The PowerBook 1400 carries an attrac¬ 
tive price tag. A basic system with 12 MB 
of RAM, a 750-MB hard drive, and a dual¬ 
scan display costs $2500. A fully loaded 
1400 with 16 MB of RAM, a 1-GB hard 
drive, an active-matrix display, and a CD- 
ROM drive module sets you back only 
$3500. -Tom Thompson 

Book Reviews 

Do What I Bid 
he word agent is used by many people 

to mean many things. Some folks want 

agents to be artificially intelligent quasi¬ 

beings that somehow reason-or at least 

give the impression that they’re doing 

something sentient. Others embrace a 

more grounded and realistic goal: They’d 

like software programs to roam the Internet 

and gather data for them. 

Mark Watson's book, Programming In¬ 

telligent Agents for the Internet, falls into 

the latter camp. It describes, in source- 

code-level detail, how to create C++ pro¬ 

grams that can plumb the Net, gather data, 

and present a cogent summary to their 

master. The first several chapters describe 

how to wrap up the Winsock API in a C++ 

class so that it's easy to include in later proj¬ 

ects. This class becomes the foundation 

for the rest of the book, which explores 

downloading, indexing, and parsing Hyper¬ 

text Markup Language (HTML) files from 

throughout the Net. 

The final chapter shows how you can cre¬ 

ate your own customized newspaper using 

the tools developed earlier in the book. This 

system will revisit major Web sites of your 

choice, download the information, and re¬ 

format it for your screen. The code for ac¬ 

complishing this is interlaced with text that 

describes the strategy at a high level. You 

can also grab the code directly from the disk 

that’s bound into the book. 

You should be ready and willing to read 

C++ code if you dig into this book. So, if 

Programming Intelligent 
Agents for the Internet 
by Mark Watson; 

McGraw-Hill; 

ISBN 0-07-912206-X; 

$39.95 

you want to build and customize your own 

tools, it will give you many examples of how 

to structure your applications and code. 
Peter Wayner is a BYTE consulting editor 

based in Baltimore, Maryland. His latest 

book is Disappearing Cryptography: Being 

and Nothingness on the Net (Arcadia Press, 

1996). His home page is at http://access 

. digex.net/-pcw/pcpage.htmi 

The Absurd, 
Incomprehensible, and 

Ridiculous Exposed 

Read Dave Barry in Cyberspace, and 

not just because it mentions Jerry 

Poumelle’s BYTE column on page 4. In this 

book, Dave Barry, the Pulitzer prize-win¬ 

ning, nationally syndicated humor colum¬ 

nist, comes out of the closet and admits that 

he is, in fact, a complete computer geek. 

Known for his keen appreciation of the ab¬ 

surd and ludicrous in human life, Barry now 

turns his wit to the world of computers. Nat¬ 

urally, he strikes gold, the computer world 

holding one of the largest deposits of absur¬ 

dity known. 

In this volume, Barry exposes, with na¬ 

ive charm, such features of the ridiculous 

as incomprehensible manuals (and alleged 

technical assistance), Web pages devoted 

to Captain & Tennille, and the C> prompt. 

Besides being very funny, the book con¬ 

tains some real insights about the comput¬ 

er technology underlying Barry’s obser¬ 

vations. An example: Why are computers 

so absurdly difficult to use? Simple: Most 

geeks would rather diddle with computers 

than do anything productive with them 

(which I nominate as “Barry’s Law"). And 

why is that? Because computers are large¬ 

ly by and for men (proof: the most popular 

games involve killing anything that moves, 

and the most popular use of the Internet is 

to distribute dirty pictures), and men love to 

tinker endlessly with inanimate objects. 

Some mild profanity and sexual refer¬ 

ences might cause you to keep this book 

out of the hands of young children. Other¬ 

wise, read, enjoy, and laugh knowingly at 

this fun-house-mirror view of the world of 

computers. -Edmund X. DeJesus 

Dave Barry in Cyberspace 
by Dave Barry; 

Random House; 

ISBN 0-517-595753; 

$22 
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Browse the 
Web with Your 
Eyes Closed 
Surfing the Web can be extra challenging 
if you can’t see your screen. Thousands 
of blind or visually impaired computer 
users access the Web using speech, braille, 
or screen-enlargement hardware and/or 
software. If you have a PC and a visual 
disability, you probably know that it’s 
possible for you to access the Web, but 
most Web sites won’t work well with 
your adaptive equipment. 

Webmasters who don’t add descriptive 
tags to the elements in their pages make 
it more difficult for adaptive programs. 
But awareness about adaptive technol¬ 
ogy is increasing in the computer indus¬ 
try. Microsoft is leading an ambitious ef¬ 
fort to make adaptive technology more 
mainstream, and Netscape is investigat¬ 
ing ways to make its software better 
support accessibility products. The com¬ 
pany’s Active Accessibility program will 
make future versions of Windows and 

related applications more accessible to 
users with vision impairments. Soft¬ 
ware developers can use the Accessibil¬ 
ity SDK, slated to ship in November, to 
write adaptive Windows programs. 

The flagship Active Accessibility prod¬ 
uct is Microsoft Internet Explorer (MSIK) 
3.0, which has hooks to enable the screen- 
reader software used by the blind com¬ 
munity. MSIE works with synthesizers, 
braille displays, large print programs, and 
other assistive technology. 

The Productivity Works ((609) 984- 
8044; info@prodworks.com) wrote its 
pwWebSpeak Web browser for the blind 
from scratch. The browser has its own 
built-in speech processor and doesn’t re¬ 
quire a separate screen-reader program. 
The browser parses a Web page’s Hyper¬ 

text Markup Language (HTML) code to 
present the information in a more speech- 
friendly manner. And pwWebSpeak can 
drive a variety of speech synthesizers, in¬ 
cluding the Sound Blaster voice card. 

With the awareness of adaptive tech¬ 
nology among mainstream software de¬ 
velopers increasing, the future may loom 
a bit brighter for computer users with dis¬ 
abilities. -Joe Lazzaro 

I-1 

cd-rcm review 

Lots of Words 

Here are two CD-ROMs for people who 

love words. Merriam-Webster’s Vo¬ 

cabulary Builder (MWVB) guides you 

through a series of exercises that will 

strengthen your English vocabulary. Each 

lesson introduces the common roots of a 

group of words and leads you through 

Mcrriam-Wcbstcr’s exercises are 

a fun way to build vocabulary. 

playful exercises that skillfully reinforce 

what you’ve learned. 

The lessons are fun. The program pro¬ 

nounces each new word, gives a defini¬ 

tion, uses the word in a sentence, and asks 

to you to complete fill-in-the-blank, syn¬ 

onym/antonym-type exercises that keep 

track of your progress. After a few weeks 

of 15-minute daily drills, you'll be amazed 

at how many new words you’ve mastered. 

Random House Webster’s Unabridged 

Dictionary CD-ROM recently came out 

in version 2.0. Enhancements include 

voice pronunciations, line-art illustrations, 

and a choice of English, French, or Span¬ 

ish as the language of the dictionary 

interface. The dictionary contains more 

than 316,000 entries, of which 1500 have 

been updated. A more powerful search 

engine lets you, for example, find any word 

that came into English after 1890 or any 

date you specify. - Rich Friedman 

Merriam-Webster's 

Vocabulary Builder 

Merriam-Webster, (800) 828 1880 

$29.95 

Web Browser for Blind Surfers 

I ■ lallAlalglfleli 
. A) This is a Web 

page as seen from 
a standard 
browser. 

Vofl Vo4<* \|*rtk t) «tbr\l icr 
SwIlM Sof 

D) Pressing 
different function 
keys results in a 
number of actions. 
For example,^ 
pressing F6 
lets you step ?• *♦, 
through a \\ 
page one •• 
element at a ' • 
time. • 

Page 

B) This is the same Web 
page as presented by 
pwWebSpeak to a blind 
user. The program can 
verbalize Web pages. It can 
also present pages in 
enlarged format. 

C) If a Web-page designer • 
has filled in a descriptive / 
tag, pwWebSpeak verbally ,* 
describes the image. • 

■ 

1 

http ://www.prodworks.com/ 

"I"■■■' ''"I1 ^ 1 slow Guido hiolp Add 

The Productivity Works Home Page -Image- 

Thanks for Visiting ! 
These Pages best listened to using pwWebSpeak: 
Get pwWebSpeak Now button -Image- 

Last Updated: 20th September, 1996 

About The Productivity Works -Image- The p w \A 

Random House Webster's 

Unabridged Dictionary CD-ROM 

version 2.0 (for Windows 3.1 and 95) 

Random House, (800) 733*3000 

| CD ROM alone, $39.95; book /CD- 

ROM package, $64.95 

l_l 
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Forgery Woes 
Force Move 
to Private 
Conferences 
Hurdles in implementing universal dig¬ 
ital-signature verification for Internet 
newsgroup-style message conferences 
may lead to an increasing use of private¬ 
ly hosted discussion groups on the Inter¬ 
net. The problem today is that it’s easy 
to forge your identity, including your e- 
mail address, when posting to an Inter¬ 
net newsgroup. By changing options in 

Netscape Navigator, for example, you 
can post a message to a newsgroup that 
appears to he from someone else. 

This problem recently affected the 
newsgroup-search service Dcjanews. De- 

janews stores about 90 GB of newsgroup 
messages and lets you search for news- 
group articles from a Web browser by 
author name, subject, and other param¬ 
eters. The service (http://www.dejanews 

.com) at one time also allowed you to 
post to newsgroups from the Web, but 
after complaints that people were abus¬ 
ing the service by posting wacky messages 
to newsgroups under forged identities, 
the company temporarily disabled Deja- 
news’ ability to let you post. 

Officials at Dejanews say that imple¬ 
menting a solution, such as PGP or some 
other encryption technique, would be 
difficult. First, the solution would have 
to be scalable enough to handle the thou¬ 

sands of articles that are posted on a dai¬ 
ly basis. It would also have to be intuitive, 
easy to manage, and universal. 

“For any of this to work on public news- 
groups, the thousands of servers that car¬ 
ry news would have to implement the 
same security mechanisms,” says Grego¬ 
ry Smirin, product-line manager for Dig¬ 
ital ID services at Verisign, a provider of 
authentication products and services. It 
would also need to happen gradually, as 
security could be perceived as censorship 
and meet strong resistance. 

All of this means that privately hosted, 
nonreplicating Internet conferences will 
become increasingly popular. Managing 
the encryption keys for a smaller popu¬ 
lation is easier than fora larger one. Plus, 

in a private conference, it’s easy to delete 
inappropriate messages. -D.A. 

Dataprc Report 

Banks Eye PC Banking and the Internet 
Although automatic teller machines 

(ATMs) and telephone services are 

currently the most popular on-line banking 

services, the future of on-line banking 

growth lies in PC banking and the 

Internet. According to Datapro's 1996 

international survey of banking-technol¬ 

ogy issues, 67 percent of banks offered 

ATMs in early 1996, and 52 percent pro¬ 

interactive TV, primarily due to customer 

requests (see the figure “Banks' 

Motivation for On-Line Banking" below). 

But reduced operations costs is another 

motivation for banks to adopt electronic 

banking services. 

These results may demonstrate that 

banks are attempting once again to tap 

into the home-banking market. Perhaps 

New On-Line Banking- Service Plans 
Early 
1996 

Late 
1996 

1997 1998 No 
answer 

No 
plans 

ATM 67 4 2 1 13 14 

Telephone 52 12 8 4 11 14 

PC banking 19 19 21 8 17 18 
Internet 7 17 19 6 21 31 
Screen phone 3 3 5 2 31 56 
Interactive TV 1 1 4 4 32 58 

Source: Datapro’s Banking Technology Issues: 1996 International Survey. 

(Questionnaires mailed in early 1996.) Contact Datapro for the full version of this report 

Banks’ Motivation for On-Line Banking 

Source: 

Datapro 's Banking 

Technology Issues: 

1996 International Survey 

(659 respondents) 

Customer requests and reduced operations costs are the 

primary motivation for banks' move toward on-line banking. 

vided telephone-banking services. 

But based on survey results, only 2 

percent of banks that don’t already have 

ATMs plan to install them in 1997, com¬ 

pared to the 21 percent and 19 percent 

that will offer PC banking and Internet 

banking, respectively (see the table “New 

On-Line Banking-Service Plans" above). 

Banks are moving toward on-line bank¬ 

ing, which includes ATMs, phone and PC 

banking, the Internet, screen phones, and 

now is the time that the retail-banking 

trend will begin to show more growth. 

Jannette Alston is a senior analyst, 

financial services industry, at the Datapro 

Information Services Group (Delran, NJ). 

For more information, call (609) 764• 

0100 or contact http://www.datapro.com. 

The survey is a report from Datapro's 

Financial Industry Technologies & Trends: 

World View, Datapro's new information 

service. 
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<1 N T E R V I E W> MB 
Blasts from 

the Past 

Years ago in BYTE 

BYTE looked at the new version, 2.0, of 

OS/2, and we liked its ability to multi¬ 

task DOS applications while offering 

better crash protection for Windows 

programs. We noted, however, that 32- 

bit OS/2 software was still waiting in the 

wings. We also delved inside Apple's 

QuickTime multimedia extensions for 

the Mac OS. 

Years ago in BYTE 

We looked at graphics algorithms and 

modems that ran at speeds up to a whop¬ 

ping 2400 bps. US Robotics' Courier 

2400 listed at $699. New products for 

the Amiga highlighted Bruce Webster's 

Christmas column. 

Years ago in BYTE 

We wrote about how to get the most out 

of the color graphics features of the 

Atari 400 and 800. We also extolled the 

virtues of on-line databases that let you 

access data without having to drive to 

the library. 

Years ago in BYTE 

What was on San¬ 

ta's list? Perhaps 

more memory. We 

printed an arti¬ 

cle that discussed 

how to squeeze 

the fat out of text 

strings. In addition, 

we wrote about do-it-yourself weather 

stations. Advertisers such as Sol Systems 

touted $995 makc-it-yoursclf small- 

computer kits. 

Tuned Into the Web 
Sangatn Pant, vice president of engineering 

at Lycos, discusses bow best to find 

sights and sounds on the Web. 

BYTE: Lycos recently added sound- and 
picture-specific searching. How do you 
do this? 
Pant: As we do with regular HTML text 
searching, our spiders get documents 
and create abstractions of them. In cre¬ 
ating the abstract, a spider figures out 
things such as key words. It also looks for 

some specific fielded information, such 
as who’s the author of the document and 

what’s the title of the document. 
But more important is that it figures 

out the key words and phrases in the doc- 
ument. We use computer heuristics to de¬ 
termine the importance of these words 
and phrases within the document. The 
advantage of creating the abstract is size. 
You’re not storing the whole document; 
you’re only storing a portion of it. Anoth¬ 
er advantage is that you don’t violate any 
copyright laws because you’re not stor¬ 
ing the document. 

And last—but not least—is that it 
helps us figure out what the critical pieces 
of the document are. We also compare 
the number of times a word appears in a 

document compared to the average num¬ 
ber of times the word appears in other 
documents to determine relevance. 

BYTE: Front the abstract, how do you 
identify images and sounds ? I'm assum¬ 
ing that you do more than just look for 
extensions, such as AVI and GIF. 
Pant: Anybody can do the extension 
matching and say this is a GIF, versus a 
WAV, versus an AVI file. That’s the easi¬ 

est part of it. We go a step further than 
that because we treat pictures, sound, and 
documents as similar objects, but we look 
at the characteristics of these objects. And 
we look at what describes the picture and 
sound file itself. 

BYTE: So you analyze text that acts as a 
caption for an image or sound? 

Pant: Right. But not only do we look at 
that, we look at the content of the page 
itself that contains the embedded object. 
If the entire page is talking about comput¬ 
ers, and a person doing a search wants a 
picture of the computer, it makes sense 
that the image in question is a picture of 
a computer. You can take it a step further 
and say that if you have 15 links point¬ 
ing to the GIF and all those links are from 
computer-oriented sites, your certainty 
that this is a picture of a computer goes 
up drastically. Links carry the most im¬ 
portant information. 

BYTE: Are you actually doing the equiv¬ 
alent of optical character recognition on 
the image? For example, does your engine 
look at just the bit map and determine, 
for example, that it *s a girl with a cat? 
Pant: Not in the current version, because 
that’s computationally very extensive. 

Think of all the little pictures on the Web. 
Trying to catalog them all—and for each 
picture basically using some kind of op¬ 
tical character recognition to figure out 
whether this is of a particular object or 

not—becomes extremely difficult. I be¬ 
lieve the technology exists, but I don’t 
think it’s available to be deployed at the 
volume you’re talking about. 

My take on this personally is that we 
should move the onus to the person who 
creates the image. What I would really 
like is a standard that says that when 
you create the image, a bunch of meta¬ 
tags that describe the image get created 
along with it. That would make every¬ 
body’s life a lot easier. 

For more information, see 
h ttp ://ww w. 1 ycos.com 
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Increasing /our PC Systems Business 
PCXpress Systems can be delivered to all your worldwide markets under FIC’s (Global Logistics 

Assistance Program. Initial barebone assembly is carried out in FIC’s ISO-9000 certified facilities 
in Taiwan or China, and then the systems are shipped to FIC’s local integration facilities in the 

US, the Netherlands, Australia, or Hong Kong for final configuration, from where they are 
delivered direct to you or your customers. 

PCXpress Systems deliver the ultimate in Quality - 

undergoing stringent functional, compatibility and 

reliability testing before being shipped from FIC’s 

ISO-9(XX) certified facilities. 

PCXpress Systems deliver the ultimate in Choice - 

providing you with a complete range of Pentium41 and 

Pentium” Pro processor-based systems in a selection 

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

that can be customized to your requirements. 

PCXpress Systems deliver the ultimate in Flexibility 

- giving you an almost unlimited selection of 

configuration options and peripherals that allow you 

to differentiate your products in the market. 

PCXpress Systems deliver the ultimate in Value - 

leveraging FIC’s highly-cfficient manufacturing 

processes and global sourcing power to provide you 

with leading-edge systems at highly competitive 

prices. 

PCXpress Systems deliver the ultimate One-Stop 

Sourcing Solution - providing you with the products 

you need for your markets without having to go 

through the trouble and extra expense of procurement 

from multiple vendors. 

6F. FORMOSA PLASTICS REAR BUILDING 
201-24. TUNG HWA NORTH ROAD. 
TAIPEI.TAIWAN 
Tel:886-2-7174500 Fax:886-2-7182782 
http://www.flc.com.tw 
E nr>al<:mkt«ss1.flc.com.tw 

First International 
FICUSA Tel: 1 510-2527777 
FIC EUROPE B.V. Tel:31-73-6273300 
FIC AUSTRALIA Tel:61-2-7484566 
FIC CZECH REPUBLIC Te1:42-5-4124l785 

Computer, Inc. 
Fax: 1-510-2528888 FIC FRANCE 
Fax 31 73-6231412 FIC SPAIN 
Fax:61-2-7484633 FIC HK 
Fax:42-5-41241787 FIC JAPAN 

Te1:33-1-46810203 
Tel:34-1-6373613 
Tel:852-2-3453599 
Tel:81-3-5461-2181 

Fax:33-1-45739885 
Fax:34-1-6373863 
Fax:852-2-7972406 
Fax:81-3-5461-2345 
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charge-coupled device (CCD) that turns 
the images it captures into pixels. Typical 
resolutions for a digital camera range from 
493 by 373 pixels for the entry-level DC20 
from Kodak to 1600 by 1200 pixels for 
the PDC-2000 from Polaroid. Digital cam¬ 
eras store images in an internal flash-mem¬ 
ory chip or card. The Powershot 600 from 

Canon offers up to 18 exposures, while 
Casio’s QV models provide 96. Three years 
ago, a digital camera sold for more than 

$10,000. Now they range from $300 to just 
under $5000. - Mark LaPedus 

Bus Wars 
The bus contest is heating up in the PC 
peripheral arena. In one corner is the 
universal serial bus (USB), a standard that 
calls for connecting keyboards, monitors, 

input devices, and digital cameras over a 
12-Mbps network. In another corner, 
there’s IEEE-1394, or FireWire, a serial 
SCSI standard that allows transfer rates 
of from 100 to 400 Mbps—giving speeds 
of 1.6 Gbps or even faster. 

Intel, the world’s largest microproces¬ 
sor and chip-set supplier, supports USB. 
14 USB is a lot slower, but it has the momen¬ 
tum right now,” says Jason Lin, industry 

analyst with DataquestTaiwan.u Because 
Intel is one of the major backers behind 
USB, you will have a lot of vendors fol¬ 
lowing them. The latest motherboards 
from Taiwan support USB. Peripheral com¬ 
panies are supporting USB.” 

However, don’t count out FireWire. 
Texas Instruments, one of its major back¬ 

Visual Web 2.0 Browses the Web in 3-D 

Visual Web creates a 3-D image of 

how URLs link up on a Web server. 

As the complexity of the Web increases, de¬ 

velopers are always looking for new ways 

to navigate it. Innovative Software (Frankfurt, 

Germany) has mapped the logical structure of 

hyperlinked worlds into more easily understood 

3-D graphs. “Our 3-D visualization techniques 

add new dimensions to the flat world of hyper¬ 

links," says Stefan Wolf, managing director of 

Innovative Software. Version 2.0 of the com¬ 

pany's Visual Web navigation tool creates a 

3-D visual web of uniform resource locators 

(URLs) and server directories, and lets users 

manage interrelated Web documents by “fly¬ 
ing through" and zooming in. 

ers (along with Apple and Sony), plans to 

introduce a slew of ICs that will make it 
easier for OEMs to support IEEE-1394. 

At present, Tl has a controller chip that 
supports 100-Mbps transfer rates, but by 
the end of 1997, it will have 200- to 400- 
Mbps ICs. Which standard will Taiwan PC 
and board makers follow? “Taiwan board 
makers will likely support both USB and 

FireWire,” Lin says. “ But initially,Taiwan 
board makers will support USB. It’s un¬ 
clear when FireWire will become a main¬ 
stream product—perhaps 1997 or 1998.” 

Tl sells two products that support 
FireWire, including its PCILynx Controller 
and a 100-Mbps physical (PHY) layer inter¬ 
face IC. By year’s end,Tl will be selling the 

TSB12LV31 VersalLynx chip, a low-volt¬ 
age IC used in linking PCs with peripher¬ 
als and digital cameras. And in 1997, IT will 

ship a lower-cost PCILynx IC designed for 
linking PCs with digital-videodisc (DVD) 
players and set-top boxes. Next year, Tl 
will also ship 400-Mbps controllers and 
PI IV K S. - M.L. 

I-1 
Atomic Time I 

The radio-controlled atomic desktop clock 

from Galleon Systems (Birmingham, U.K.) ■ 

boosts an executive's status with an inac- | 

curacy of 1 second in 1 million years. Via a I 

serial-interface link and software drivers, ■ 
it keeps PCs and networks in syne. Accurate 

timekeeping is a must for time stamping ■ 
to ensure that data has not been modified. | 

The clock provides an accurate audit trail. I 

Why Companies Reject Client/Server Applications 

The software to access the time and update 

the computer system for NetWare LANs 

resides on the server, and a NetWare load¬ 

able module (NLM) maintains the server 

to the accurate time. When a user logs on, 

the system receives this time from the 

clock on the desktop. Mobile users who 

remotely access corporate LANs are not 

forgotten-versions for notebooks are 

available. - Bob Emmerson 

L J 

A radio-controlled atomic clock 

keeps clients and servers in syne. 

401S 4 RYTF DECFMRFR 1996 



When workgroup traffic has completely changed, 

the entire network needs re-balancing. 

It only takes a second. 
The Compcx Freedoms witch is not a typical Ethernet 

switch. It is not a port matrix or port switch. Neither is it 

just a repeater. In fact, it is all of the above and more. 

Tailored to boost your network performance, the 24-port 

FreedomSwitch uses an exclusive AutoDynamic Load 

Balancing technology to seamlessly balance the load of 

your network by dynamically assigning and reassigning 

ports to one of four lOBase-T network segments. Simply 

plug in the workstations and servers, turn on the power 

and you have an optimized, switched network. It also 

includes complete network analysis and management, with 

full implementation of RMON and an optional 100Mbps 

uplink. So you don't need to get your hands full managing 

your network. Just kick back and relax. 

For an affordable switched network that anyone can set 

up and operate, choose Gompex. Call us for more information 

about the new FreedomSwitch or browse our website at 

http://www.cpx.com. 

A 
W 

COMPEX 

Networks that work 

COMING SOON: 
the snappable, 

16-port Compex MicroHub 
Plus 100/TX16 

U.SA 
COMPEX, Iik. 

4051E. to Palma Ave 
Anaheim, CA 92807 U.S.A. 

(714)630 7302 
Fax (714) 630 6521 

GERMANY 
ReadyLINK Networktechnology GmbH 

AlbertEinsteinStrafle 42 
63322 Rodermark, Germany 

(49)607 4 98017 
Fox(49)607490668 

SINGAPORE 
COMPEX Systems Pte Ltd 

135 Joo Seng Road, 
Singapore 368 368 

(65) 288 8220 
FAX (65) 280 9947 
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International Same Security for All? 

to the Common Criteria, hut they are not 
laws or regulations.” 

Will Costs Rise? 
One major concern for companies with 
high security requirements is whether cer¬ 
tification of products will increase costs. 
Although CCv. I backers play down these 
concerns, arguing that additional evalu¬ 
ation will soon pay for itself by boosting 
international sales, it's likely that costs 
will be tacked onto the prices that con¬ 
sumers pay. 

Another vendor concern is how cer¬ 

tification will be accomplished. Pescatorc 

explains that, as with other security cer¬ 
tifications in the U.S., the National Secu¬ 
rity Agency (NSA) will play a large role in 
validating the test methodology by con¬ 
tracting with external testing agencies. 
44It’s a very expensive process,” he adds, 
“and it's not clear what the value to ven¬ 
dors is—unless governments or compa¬ 

nies start mandating the use of [certi¬ 
fied] products.” 

In the European Union (EU), it's not 
yet clear who will certify products. Indus¬ 
try observers anticipate that EU countries 

“What makes 
Velocis the fastest 

database?” New' 

Available. J|| 

You do! Velocis,M Database Server 

offers more speed-enhancing features 
than any other DBMS. With architec¬ 
tural choices, Server Extensions, and 
multiple APIs, including SQL C-AP1, 
low-level C-API, and C++ class 
libraries, typical relational client/server 
database products just don’t compare. 

Velocis supports both relational 
and pointer-based network model 
databases in any combination, as well 
as processing on either side of the 

client/server equation. 

The choices of operating platforms, 
APIs, processing localities (client or 
server), and database models can be 
combined to satisfy the performance 
requirements of virtually any applica¬ 
tion, regardless of size or complexity. 

Call: 206-557-0200 
Fax: 206-557-5200 

If it's fast-it's 

RAIMA 
Test drive Velocis Database Server today at www.raima.com. 

Raima Corporation, 1605 NW Sammamish Rd. #200, Issaquah, WA 98027 USA 
Inside the U.S.: 1-800-275-4724, Outside the U.S.: 1-206-557-0200 

Fax:1-206-557-5200, Web: http://www.raima.com, Internet: sales^raima.com 

Velocis Bill of Materials Benchmark 

Build, (Cfetab*,* Sira) 

A Microsoft SQI. Server provides relational 

architecture and supports database querying 

from the client through ODBC/SQL 

B. Velocis ODBC/SQL with Server Intensions 
allows application partitioning where 

application level code resides and executes at 

the database server. Even relational model 

DBMSs benefit from server-side 

processing! 

C. Velocis low-level C-API with Server 
Extensions combined with the network 

model results in the fastest client/server 

database application performance possible. 

For more information on what 
makes Velocis the fastest database, 

call for a copy of the 
Velocis Bill of Materials Benchmark. 

(lermany:49 7022 9256 10 Singapore:65 334 0061 Italy: 39 49 720 577,39 49 80 77 140 
Argentina: 54 I 470 72 03 Spain: 34 3 225 3995 Raima UK Ltd.: 44 I 273 819 292 Australia^! 2 419 7177 

Denmark:4544 889900 Raima Benelux: 31 35694 4738 Colombia:57 I 62 10070 France:33 I 446 10042 
Sweden:46 13 311 588 Baltic States: 372 631 4009 Finland: 358 9 8045 130 Russia: 7 812 316 1965 

will certify using ITSEC criteria under cur¬ 
rent schemes until a new set of criteria is 
fully developed. They also believe that 
major changes due to happen to the CCv. 1 
will take place according to how North 
America certifies its products. 

Who Watches Whom? 
Another problem with the CCv.l certifi¬ 
cation scheme is the old question of who 
polices the police. According to Ed Alex¬ 
ander, systems analyst with the Virginia- 
based Integrated Management Services, 
Inc. (IMSI), “Security clearances on indi¬ 
viduals in an organization are about all 

you can rely on. Corporate reputation 
and relevant experience in the areas of se- 

Safer Firewalls 
Ask a network manager at a large com¬ 

pany about the effectiveness of a fire¬ 

wall, and he or she will likely admit that 

it’s impossible to ensure that all access 

permissions across all firewalls are 100 

percent consistent and secure. The lack 

of manageability of many firewalls is one 

reason why the CCv. 1 aims to improve 

and clarify existing architectures. 

In addition, the CCv.l is intended to 

provide auditing capability, a certain lev¬ 

el of assurance in security functions, and 

a criterion for firewall deployment in com¬ 

mercial environments with flexible ac¬ 

cess-control policies. The Firewall Pro¬ 

tection Profile of the CCv.l describes 

in essence the state of the art in firewall 

technology and demands stronger audit¬ 

ing functions-a feature that’s required 

by many users. 

However, the CCv. 1 has been round¬ 

ly criticized for covering only the trans¬ 

port-packet level and for not being de¬ 

manding enough in terms of security 

on higher-level Open Systems Inter¬ 

connection (OSI) layers and the logical 

structure of firewalls. Critics say that the 

CCv.l’s Packet Filter Firewall (PFFW) 

protection profiles support the better- 

than-nothing mentality of many of today's 

security solutions and lack an overall 

concept. 

In principle, the critics’ arguments go, 
the philosophy of firewalls-isolating 

yourself-is contrary to the open-network 

philosophy of the Internet. As soon as 

more-secure internal enterprise-securi¬ 

ty systems are installed and strong data 

encryption is accepted internationally, 

mere transport-packet firewalls might 

become obsolete. 
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International Same Security for All? 

curity and protection are the only crite¬ 
ria that you can check.” Furthermore, he 
doubts the feasibility of implementing 
the CCv. I internationally.44 Imposing stan¬ 
dards, guidelines, and policies in a coun¬ 
try with no legal precedent is akin to 
asking a rowdy hiker gang to routinely 
bathe,” he explains.44It’s impossible to see 
to fruition because it requires the volun¬ 
tary cooperation of all parties involved.” 

Several scenarios could lead to an in¬ 
ternal ionally accepted evaluation scheme 

for IT security. International standards 
bodies, such as the ISO, might eventually 

decide to publish the CCv. 1 as a standard 
and hope everyone will follow it. Anoth¬ 

er approach may be to pass EU legislation, 
making compliance legally mandatory 
and fining and persecuting those who 
flout the law. But such an approach is usu¬ 
ally met with resistance and can end up 
costing a lot of money—and time spent 
in endless debates. Showing the benefits 
and hoping that the parties involved will 
accept the plan may be the best solution. 

However, such efforts have shown 
considerable flaws in comparable situa¬ 
tions. The very few international agree- 

The Common Criteria, Version z 
The Common Criteria for Information Tech¬ 

nology Security Evaluation, version 1, 
(CCv.1) unifies the national specifications 
of Canada (Canadian Trusted Computer 
Product Evaluation Criteria, or CTCPEC), 
the European Commission (Information 
Technology Security Evaluation Criteria, or 
ITSEC), and the U.S. (Trusted Computer 
System Evaluation Criteria and Federal 
Criteria, or TCSEC). Essentially, they con¬ 

sist of protection profiles (PPs) and securi¬ 
ty targets (STs) to help nonexperts under¬ 
stand complex IT security evaluations. 

PPs detail the security requirements for 
a type of product. Product developers have 
to match their products' functions with a list 
of STs. By specifying STs, vendors can get 
their products evaluated according to the 
CCv. 1. Ratings range from Evaluation Assur¬ 
ance Levels 1 through 7. 

WHERE TO FIND 

Computer Security 
Technologies 
(COST) 
Kista, Sweden 
+46 8 632 0540 
fax:+46 8 471 7722 
scad cost.sc 
http://www.eost.se 

Integrated 
Management 
Services, Inc. (IMSI) 
Arlington, VA 
(703)528-0334 

fax: (703) 528-3477 
calcxandtjtfimsihq 
.imsidc.com 
http://imsihq.imsidc 
.com 

Trusted Information 
Systems 
Glenwood, MD 
(301)854-5710 
fax:(301)854-5363 
johnp<$ tis.com 
http://www.tis.com 

ments that have flourished for any sig¬ 
nificant length of time are those that have 
been based on hitting the hoped-for par¬ 
ticipants where it hurts—in the wallet. 

In either case, it’s not only standards 

bodies and governments that must coop¬ 
eratively push the standard across inter¬ 
national borders. It’s also the corporate 
users who must ask for an international¬ 
ly consistent security certificate. □ 

Bruce Tober is a freelance uniter based in Birnt - 
ingham, U.K., who covers topics related to the 
Internet and IT security. You can reach him at 
octobersdad@reporters.net. 

E l) RON O M S E 

$***£? 
PROTECTING SOFTWARE 

THE SAFE WAY 
SMARTKEY PLUS is fhe professional protection 

system against illicit duplication of software. 
► Unique personal code 

► Memory up to 448 bytes 

► Programmable algorithms 

► 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: Dolma 90-2711800 ■ France: Logidata 1-46454546 

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

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

The intelligent hardware key is plugged into 
the PC's parallel port: protected programs 
cannot be run without it. 

Using programmable security codes, 

SMARTKEY PLUS protects software running under 

DOS, WINDOWS, WINDOWS95, WINDOWS/NT, 
OS/2, UNIX, AIX, LINUX. 

SMARTKEY PLUS comes in different models to 

protect any type of environment, from PC to LAN, 
whatever me application, from the simplest to 

the most sophisticated and demanding. 
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Fault Resistant 

raid 
in 30 Minutes or Less 

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

• Environmental monitors 

• Internal battery backup 
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Developing CAD Applications 
Frameworks help build more reliable code 

because they provide reusable compo¬ 

nents and the glue to link them. The core of 

CAS.CADE, Matra Datavision's framework for 

developing large-scale engineering software, 

is a data dictionary consisting of a kernel 

(graphs, a math library, and physical quanti¬ 

ties), modeling (3-D geometry, topology, and 

Boolean operations), parametrics (paramet¬ 

ric and variational approach), graphics (wire¬ 

frame, hidden-line, and shading algorithms), 

and data management services. 

With the CAS.CADE Definition Language 

(CDL), developers can describe data types, 

including all attributes and operations and sep¬ 

arate persistent and temporary data. CDL 

groups related classes and therefore works 

on an abstraction level higher than the class 

level. With CDL, developers do not write C++ 

header files. They define software components 

via CDL and implement methods using a C++ 

Persistent Programming Interface. 

- Rainer Mauth 

CAD Frameworks 

[ CDL definitions 

CDL compiler 

C++ implementations 

Code generator I 
^ C++ headers J 

Data dictionary -H 
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C++ 
compilers 

^ Binary code j 

Database 
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After defining components via CDL, CAS.CADE automatically 

creates C++ headers and OODBMS meta data. 

With Euclid Quantum, engineers can navigate through 

a PDM database with a standard Web browser. 

Division. “However, we expect 75 per¬ 
cent of our CAD users to install 3-D CAD 
systems as the core of their design process 

during the next three years.” 

New Architectures 
To meet the growing needs for data con¬ 

sistency and design flexibility, major CAD- 
system vendors such as Autodesk, Bent¬ 
ley, Computervision, Dassault Systems, 

and Matra Datavision developed OOCAD 
architectures and 3-D solid modelers 
(see “C )bjects of Design,” September 1995 

BY ii International Edition). OO CAD not 
only simplifies the user interface (Ul), it 
also assigns well-defined properties to 
every object used in the design process, 
regardless of whether that object is a 
point, a surface, a part, an assembly, a 
file directory, or an analysis folder. Every 
object “knows” what commands you 
can apply to it, so when you select or cre¬ 
ate an object, the valid actions you can 
apply automatically appear in a pop-up 
menu. 

T his object awareness of today’s 3-D 
CAD systems is best supported by object- 
oriented database management systems 

(CX >i >BMSes). "Relational databases are 
inherently inadequate for representing 
complex 3-D data, because the nature of 
the relations and the volume of data are 
beyond the acceptable performance lim¬ 

its of most systems,” explains Jim Phillips, 
a Matra Datavision vice president. “Rep¬ 
resenting construction components as 
objects [of OODBMSes| yields a more 
coherent data model; it gives you the abil¬ 
ity to store data more intelligently.” 

The two leading European CAD-sys- 
tem developers, Dassault Systems and 
Matra Datavision, have different ap¬ 
proaches to redesigning their CAD prod¬ 

ucts. Dassault has been rearchitecting its 
Catia family of about 80 CAD modules 
since 1994, releasing changes piecemeal 
every few months. 

Matra, on the other hand, has rearchi¬ 
tected its entire Euclid product suite in 
one new version. Announced this fall, the 
new version of Euclid Quantum is based 
on a C+ + development framework called 
CAS.CADE (for computer-aided software/ 
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Universal CAD for the Building Industry 

Object-oriented (OO) technology is 

gradually changing the shape of CAD, 

making these systems smarter and more 

user-friendly. Users of OO CAD can work 

with real-world objects that “know" how to 

interact with other objects during the design 

process. However, when objects designed 

with different CAD packages meet each 

other in one model, they don’t know how to 

communicate. 

The International Alliance for Interoper¬ 

ability (IAI), a consortium of the building 

industry and all major Architectural and Engi¬ 

neering Construction (AEC) software devel¬ 

opers, is addressing this mismatch by spec¬ 

ifying interoperable standards for the defini¬ 

tion of objects in the AEC industry. The IAI 

defined the so-called Industry Foundation 

Classes (IFCs) as the basic parts of CAD 

objects that make up building facilities. The 

goal is to improve the design and construc¬ 

tion process as well as maintenance in the 

building industry. 

The IAI uses the data description lan¬ 

guage Express (ISO-1303 part 11) to model 

IFC objects. One key principle in defining IFCs 

is to use implicit geometry (i.e., to describe 

objects by parameters defined in the basic 

IFC model). 

Implementations of IFC 1.0 debuted at 

this year's ACS show in Frankfurt in No¬ 

vember. These first trials used the Standard 

for the Exchange of Product data (STEP) 

physical files for the exchange of models, but 

future versions will also support OLE/ 

Common Object Model (COM) and Com¬ 

mon Object Request Broker Architecture 

(CORBA). 

If you want more information on the IAI, 

you can check out the Web site at http: 

//www. interoperability.com. 

-Peter Muigg 

computer-aided development engineer¬ 
ing) that Matra began developing in 19K9, 

and in which it has invested almost 300 
person-years. 

Dassault's primary rearchitecting 
goals have been to make C iatia more open, 
introduce a new IJI, and support such 
industry standards as Common Object 
Request Broker Architecture (CORBA), 
OLE, and Standard for the Exchange of 
Product data (ST EP). Dassault has rearchi¬ 
tected the Catia core system on most of 
the modules under what it describes as 

object-implemented engineering. “By 
this, we mean that although not based 
on OO languages such as C++, the Catia 
V4 |internal | architecture does support 
key OO characteristics, such as encapsu¬ 
lation, polymorphism, and, to some ex¬ 
tent, inheritance," explains senior archi¬ 
tect Didier Bourcier. 

Based on these initial rearchitecting 
steps, the company is currently working 
on aC+ + component-based architecture 
that will facilitate the visualization of 
designs in addition to object, data, and 
knowledge modeling. Dassault's new 
architecture will also include a 3-1) mod¬ 

eler that allows for the hybrid modeling 
of solids and surfaces. 

These components are incrementally 

replacing their counterparts throughout 
the Catia V4 architecture and are also 

the core of Dassault's latest products, 
the 2-1) Dynamic Sketcher and the 4-1) 
Navigator. The new architecture will also 
make Catia more scalable. “ We want you 
to be able to use Catia on everything from 
a laptop to a superscalar machine," says 

Bernard Charles, Dassault's president. 

A CAS.CADE of Objects 
Matra’s CAS.CADE provides the basic ser¬ 
vices for CAI) applications develop¬ 
ment, such as a class definition language, 
class browser, GUI builder, data manage¬ 

ment functions, and general object defi¬ 
nition. (For more information on devel¬ 
opment frameworks, see “A Better 
Foundation," September BYTE Interna¬ 
tional Edition.) 

The CAS.CADE architecture includes 
two layers that are called Engine and 
Front End. These two layers are linked 
through a CORBA-compliant object 
request broker (ORB). The CAS.CADE 
Definition Language formalizes the def¬ 
inition of all software components and 
the relations between objects. Further¬ 
more, the latest version (1.5) of this 
framework comprises several thousand 

classes of general and application-spe¬ 
cific objects and libraries for geometric 
modeling, graphical representation, 
topology, parametrics, constraint man¬ 
agement, and documentation. 
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With an interactive class browser, 
developers of CAD and other graphics ap¬ 
plications can insert components in the 
code by cutting and pasting. The system 

also complies with STEP, CORBA, OLE, 
and Open CL, and supports client/server 
configurations under Unix and Windows 

N l 95. 

Matra sells CAS.CADE to indepen¬ 
dent applications developers in CAD as 
well as in such scientific fields as geol¬ 
ogy, molecular chemistry, and medical 
imagery. As mentioned earlier, the com¬ 
pany also based Euclid Quantum, which 
includes the Designer, Analyst, Machin¬ 
ist, and Design Manager modules, on the 
CAS.CADE framework. 

“A CAD model created with Euclid 
Designer encapsulates any pertinent 
information such as aesthetic criteria, 
technological function, material selec¬ 
tion, and fabrication process,” explains 
Denis Senpere, vice president of sales 

WHERE TO FIND 
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and marketing. “This information is 

then available throughout the entire 
product cycle.” Euclid Quantum also 

features a PDM-controlled database that 
you can browse using a standard Web 

browser, thereby facilitating collabora¬ 

tive concurrent engineering via an 
intranet or the Internet. 

Dispersed Teams 
The advantages of 3-D solid modeling are 
remarkable: Geographically dispersed 
design teams can work concurrently, ref¬ 
erencing a single, up-to-date database. 
Manufacturing engineers can use the data 
from the virtual prototype to directly pro¬ 
gram machinery and create molds, and a 
project manager can flag cost overruns 
while they’re still virtual. However, as 

many CAD consultants emphasize, it’s not 
enough just to implement solid-modeling 
design methodologies, it’s important to 
really use them. □ 

Adele I lars is a freelance writer with the GEID 

Press Agency ami a llYI'li correspondent Ihised 

in Paris. You can reach her fry sending e-mail to 

100325.3703@compuserve.com. 
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International Scanners for Everyone 

12 bits per color channel, respectively. 
But these scanners do not always pro¬ 

duce a better image than the 24-bit units. 
In a 30-hit system, for example, 2 hits per 
channel are sometimes eliminated during 
scanning, thereby reducing the yield to 24 

bits. Some less-expensive CCDs are sen¬ 
sitive to electrical noise and distortion; 
the upper 2 hits of the device’s theoreti¬ 
cal color depth are destined to become 
“garbage hits” that don’t yield accurate 
information. But high-end CCDs are 

Spot’s 24-bit color scanner 

improving in their ability to reduce degra¬ 
dation, says Albert Yang, a field engineer 
at Umax, a major Taiwanese scanner mak¬ 
er. “A 36-bit scanner has a maximum den¬ 
sity range of 3.6, but it may lose some data 

because the CCD cannot see all the 
detailed information,” explains Yang. 

“Japanese companies are making several 
improvements to CCDs in terms of high¬ 
er dynamic ranges and lower signal-to- 

noise ratios.” Newer CCDs will be able 
to capture 10, 12, and even 16 bits per 
channel, thanks to improvements in their 
dynamic range. 

Memory Is Critical 
The system’s memory is perhaps the most 
critical factor in scanning, says Bill Dong, 

product manager for Acer Peripherals, a 
maker of scanners. “Falling DRAM prices 
is good news for scanner makers,” he says. 
Many image editing packages require a 
system’s memory to be three to five times 
the total file size. There’s a reason for this: 
Scanning resolution has a geometric rela¬ 
tionship to a file. For instance, if you scan 
a 3-inch-square color image into a 300- 
dpi system, you’ll have a file of about 2.4 
MB. The same image done at 600 dpi will 
yield a9.72-MB file. 

Xerox is directly addressing the chal¬ 
lenges of desktop color scanning with 
Pagis Pro 97, a Windows 95/NT program 

expected to ship by now and sell for 
around S169. Pagis breaks down color 
pages into separate color image and text 
components. Using PerfectScan technol¬ 
ogy developed at the Xerox Palo Alto 
Research Center, Pagis “thresholds” the 

text into a black-and-white format that 
is optimal for conversion by Xerox’s 
TextBridge OCR software, a full version 
of which comes with Pagis. Color images 

get treated by color-management soft¬ 
ware, and the whole multimegabyte pack¬ 

age is compressed into a small, JPEG-like 
XIF (a new Xerox file format) file. Dur¬ 
ing a recent demo at BYTE, a test file 

Avision’s 30-bit color flatbed scanner 

shrunk from 7.3 MB down to 130 KB. 
You can easily recompose documents 

with decent-looking color images and 
text. These files are fully searchable 
(thanks to a bundled copy of Verity’s Top¬ 

ic engine), and you can use Win 95 Explor¬ 
er to scan, copy, fax, and print them with 
drag-and-drop commands. 

Easy Scanning 
Another factor that is pushing scanners into 

the mainstream is that they are now becom¬ 
ing much easier to use. In the past, operat¬ 
ing these devices has been nightmarish 

for people who weren’t computer or 
graphics professionals. “Two years ago, 

most scanner makers bundled a separate 
OCR and image editing package. If I 
launched into the OCR or image editing 
packages, I had to learn two different func¬ 
tions and interfaces,” points out Andy Chu, 
marketing manager for Avision, a scanner 
manufacturer based in Hsinchu, Taiwan. 
“Today, scanner makers are looking for 

more ways to offer integrated software 

Coming: The Color Keyboard Scanner 

Developed by Visioneer and licensed by 

Compaq, the PaperPort ix combines a 

keyboard with an 8-bit, 400-dpi monochrome 

sheetfed scanner. But unlike the ultimate key¬ 

board scanner, it doesn’t support color. 

Taiwan’s Spot Technology hopes to have a 

color keyboard scanner on the market by ear¬ 

ly- to mid-1997, says Kevin Hwang, director of 

marketing. Spot's color keyboard product will 

likely be an 8-bit, 300- by 600-dpi unit that 

sells for around $350, including software, 

Hwang says. “We aren’t able to announce [a 

color keyboard scanner] until next year 

because the components are just too expen¬ 

sive,’’ he says. 

The main component used in monochrome 

koyboard scanners, or in future color versions, 

is called a contact image sensor (CIS). 

Keyboard scanners do not use the more 

mature and inexpensive light-sensing device 

used in most flatbed, sheetfed, and hand-held 

scanners-a charge-coupled device (CCD)- 

which is a solid-state element that senses light 

levels. CCDs determine the optical resolution 

in most scanners. 

Monochrome CISes are used in Visioneer’s 

keyboard scanner. CISes are packaged dif¬ 

ferently than CCDs. For example, flatbeds 

require many separate elements: CCDs, mir¬ 

rors, lenses, etc. CISes come in modules: They 

include the lens, light source, and other ele¬ 

ments in the same package. 

Monochrome CISes are mature, but the 

color versions are not. Color CISes are also 

expensive and limited in terms of suppliers. 

Canon, Dyna Image, and a few others sell col¬ 

or CISes with 300-dpi resolution, but the price 

is a major drawback: These components sell 

for about $50 per unit, as compared to only 

$12 to $13 for a color CCD with similar specs. 

Prices for color CISes are not expected to 

drop rapidly in the near future. “Color CIS 

devices will not make good solutions for scan¬ 

ners. The quality of CISes is not as good as 

CCDs, and they are expensive," says Abel 

Wang, industry analyst with the Market 

Intelligence Center in Taiwan. 

Nevertheless, Spot is trying to incorporate 

a color CIS in a keyboard scanner. "We must 

use a color CIS because they are light and 

compact," Hwang says. 
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packages for end users.” 
In terms of software, many Taiwanese 

vendors are trying to move in the direc¬ 
tion of Visioneer. Visioneer’s keyboard 
scanner software supports OCR, image 
enhancement, business-card scanning, 
copying, e-mail, fax, and a link to the 
Internet via Netscape’s Navigator. 
Tawainese companies have not licensed 
this software, but they are using different 
paths to reach the same goal. “We offer a 
suite,” Chu says. “We buy and bundle an 
OCR engine [from a third-party vendor], 

but we don’t use the interface. The image 
editing package is also bundled, but you 
don’t have to call up two different pro¬ 
grams. We also provide business-card 
readers and the ability to drag and drop 
data to a printer or fax.” 

Epson's Expression GOO-dpi, 

3G-bit color flatbed scanner 

For the most part, Taiwanese compa¬ 
nies rely on third-party packages. They 
bundle their scanners with an OCR engine 
from Xerox (TwinBridge), Caere (Omni¬ 
Page), or another vendor, with an image 
editing package from Adobe (Photoshop) 

or Ulead (Photoimpact), among others. 
Many scanners from Taiwan are being 
bundled with a new version of Ulead’s 

WHERE TO FIND 

Acer 
Taipei. Taiwan 
♦ 886 2 545 5288 
fax: ♦886 2 545 5308 
http://w w w. ace r.com 

Avision 
Hsiruhu, Taiwan 
♦886 03 578 2388 
fax: +886 03 577 7017 

Epson America 
Torrance, California, 
U.S.A. 
(800)463-7766 
♦ 310 782 0770 
h 11 p ://w ww.epson.com 

First International 
Computer 
Taipei. Taiwan 

♦ 886 2 71 7 4500 
fax: ♦886 2 714 8676 
http://www.fic.com.tw/ 

Microtek 
International 
Hsinchu, Taiwan 
♦886 03 577 2155 
fax:+886 03 577 2598 

Mustek Systems 
Hsinchu. Taiwan 
♦886 03 577 9373 
fax:+886 03 578 4139 

Umax Data Systems 
Taipei, Taiwan 
♦886 2 517 2080 
fax: +886 2 517 2017 

Technology Without an Interesting Name 

When buying a scanner, make sure it is 

compatible with TWAIN (which 

believe it or not stands for "technology with¬ 

out an interesting name"). TWAIN is a soft¬ 

ware and hardware standard that allows you 

to scan an image directly into your word pro¬ 

cessing or desktop publishing file. At the 

same time, TWAIN also simplifies scanner 

software installation. 

“Every company does their own interface, 

but their hardware must be TWAIN-com¬ 

patible," says Kevin Hwang, director of mar¬ 

keting for Spot Technology. “TWAIN sup¬ 

ports control functions such as exposure, 

color balance, contrast, tone curves, and 

gamma control. This will also help determine 

the best scanning resolution for output 

devices with different dot pitches." 

low-cost imaging editing program. Called 
Photoimpact 3.0 with WebExtensions, 
the package includes auto-generated 
Hypertext Markup Language (HTML) 
code to develop your own Web page and 

send it over the Net, says Dwight Jurl- 
ing, European sales manager for Ulead. 

Spot Technology offers on a single CD- 
ROM a program called Scantastic, an 11- 
in-1 package that handles OCR, e-mail, 
fax, image editing, business-card reading, 
and more. Spot’s program incorporates 
Caere’s OCR engine (OmniPage Pro 6.0). 
The next version will include Iota’s 
My Desk, a technology for recognizing text 
on the fly without having to run the docu¬ 
ment image through an OCR program. 
“MyDesk is designed for data file and 
search functions,” says Kevin Hwang, 
director of marketing for Spot. Spot’s soft¬ 

ware will also include another component 
from Iota. Called InterSite, the software 
is based on what Iota refers to as Smart 
Image Technology, which creates and 

maintains Web-based document image 
databases that users can search. 

Bus Options 
Another feature contributing to the main- 
streaming of scanners is that more entry- 
level models are employing a parallel port 
connection (both standard and high¬ 
speed Enhanced Parallel Port) rather than 
SCSI adapters. The Enhanced Parallel Port 
simplifies scanner installation and elimi¬ 
nates the need for a SCSI connection. It’s 
slower, however. This port offers a max¬ 
imum transfer rate of only 1.5 Mbps, 
and as slow as 750 Kbps in typical scan¬ 
ning operations. 

There are two other bus technologies 
on the horizon. First, there’s USB, a grow¬ 
ing standard that calls for connecting key¬ 

boards and input devices over a 12-Mbps 
peripheral bus. Then there’s IEEE-1394 or 

FireWire, a serial SCSI standard that 

allows transfer rates from 100 to 400 
Mbps (with some companies even pre¬ 
dicting 1.6-Gbps speeds). 

“USB is suited for gray-scale scanners 
but not color systems because the band¬ 
width is just too limited. But if the scan¬ 
ner is sharing bandwidth on the USB, the 
scanning speeds will be even slower,” says 
a source at one scanner company. “It’s sad. 
USB will be popular by the end of this year, 

yet FireWire is a better solution. But 
FireWire won’t be ready for some time, 
not until more vendors get behind it.” 

Higher-end scanners won’t go in this 
direction. Instead, they will probably shift 
from SCSI to the faster SCSI-2 and Ultra 
Wide SCSI-3, Umax’s Yang says. Fast 

Avision's color personal scanner 

SCSI uses an 8-bit data path and a trans¬ 
fer rate of 10 Mbps, but SCSI-2 offers 20 
Mpbs on a 16-bit bus. Ultra Wide SCSI-3 
has a limit of 40 Mbps. 

Forever Paper 
The paperless office isn’t going to be a 
reality anytime soon. Scanners help 
bridge the gap between the world of hard 

images and the world of digital ones. 
That’s just one more reason why scanners 
are fast becoming an essential component 
of any office setup. □ 

Mark La Fed us is a BYTE contributing editor 
who lives in Taipei. 
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to C++ FOR WINDOWS 

Comm* 

Async Pro tor Win 2 1 £135 
COMM* DRV/LIB 160 E105 
I iix C + r SDK lor Win 16/95 £770 
Grm tnloaf CommLib 5 2 £235 
OnNol SOK 4 0 £370 

Compression 

Crusher! Win 16 bit w/Sourco £235 
(in n mli Mt ArchivoLib 2.1 £210 
PKWlire Data Comp Lib lor Win £ 175 
TCOMP/MuHi Platform 2.12 £105 

Database 

CodeBase 6 1 £270 
CXBaso Pro £500 
DBToolsh+ + lor ODBC £1250 
DISAM96 lor DOS/Win £715 
List A Labels lor Win (Pro) £410 
POL T Personal SDK 4 0 £649 
ProtoGon+ Ckcnt/Server Win £ 1470 
Raima1 )BM I nqinctEA084 0 B740 
Velocis + EADS (Oder) £250 
Visual SOL £990 

Graphics • Charting 

Charting Tools lor Win 2.0 £ 180 
Essential Chart lor We £275 
(iraphiC/Wm 7.0 £360 
Graphics Server 4.0 £245 
Real Time Graphics Tools £360 

Graphics • Images 

Ad Oculos (Image Analysis) 2.0 £325 
Imago SDK Plus lor NT £506 
IrnagcKnilo Pro 2.0 £280 
ImageMan DLL 32 & 16 bit 5 0 £620 
LEADTOOLS Win32 Pro 6 0 £715 

C to C++ FOR DOS 

Comms 

Essential Comm 5 0 £235 
MagnaComm/DOS £215 
SilverComm 'C* Asynch 4 06 £210 

Database 

c tree Plus 6 5A £565 
SottFocus Rlroe/ISAM £75 

Graphics & GUI 

3D Waro Prol £99 
I aslgraph 4.0 (Ted Gruber) £195 
GX Graphics 3.0 £155 
MelaWINDOW IX)S 5 0 £215 
Zinc Engine & DOS Koy 4 1 £634 

Maths & Scientific 

C/Malh Toolchcst & Grafix £45 
Huge Virtual Array & NAT 3.0 £215 
: .< icncr, l mi A (implies loots £11f» 

Screen 

C/Windows Toolchest £45 
Groenieal Datawindows 3.0 £225 
TCXL Ul lor DOS/Win 6 2 £135 

Goneral & Systems Libraries 

GX Sounds £165 
Ml ASK £215 
TTSR Ram Ros Dev Sys 2 03 £ 100 

Tools 

C-DOC Pro 6 0 £240 
C-VMon lor C/C++44) £145 
CodoCheck (Professional) £475 
PC-Linl lor C/C+ + 7 0 £135 

PROGRAMMING 
tools 

Ada Assamblars 
Basic C/C+* 
Comms Cross Dav 
Custom Controls Databasa 
Debuggers Dalphi 
Editors Fortran 
Qraphics QUI 
Linkers,Locators Lisp 
Modula-2 Multi-tasking 
Pascal Prolog 
Smalltalk SOL 
Varslon Control Visual Programming 
Windows Xbasa 

Wt stock many Itams for which there Is 
no spaco In thasa advertisements. 

IIASK LANGUAGE 

PowoiMASIC Pro (Win&DOS) £210 
AI ilC DLL Compiler £ 106 

XBatnc Pro (Win32) £540 

Graphics A GUI 

3d Graphics Tools 5 (32-btf C) £230 
ProloGen+ Pro (or Win32/16 £415 
WmGKS £575 
WinMaker Pro 6.0 £725 
/App £575 
Zinc Engine A Win 16/32 Koy £634 

Maths A Stats 

IMSL C Numerical Libraries £495 
IMSL Math Module lor C+ + £495 
Math h+ + 5 13 £496 
Money h+ + £1075 

Sundry Components 

C++ Booch Components £415 
HeapAgent 16 A 32-bit Combo £655 
TG-CAD Prol 6 0 £1235 
Tools h++ 7.0 £340 
WinWidgets + ♦ £240 

Tools 

CC-RIOER for Win 16 £250 
KPWm f ♦ £625 
Newi Solo Intro £295 
Visual Parse+ + £289 

GREY 
MATTER 
Hrtxg Wutifott. I dibitr tan Itnvti FQM 71th 

Prices do not Include VAT or other local taxes 
but do include delivery In mainland UK. 

Please check prices at time ol order as ads are 
prepared some weeks before publication. 

This page lists some ol our products - 
call us tor a complete price list. 

OROER BY PHONE WITH YOUR CREDIT CARD 

(01364)654100 
FAX: (01364) 654200 

VISUAL IIASK FOR DOS 

MS Visual Basic lor DOS Std £ 100 
MS Visual Basic lor DOS Prol £240 

db/Lib Prol 3 0 £196 
Graphics Workshop £ 105 
PDOComm 2.62 £85 
ProBas 7.1 £210 
QuickPak Pro 4.19 £145 

VISUAL BASIC 3 ADD ONS 

Comms • Async 

Fax Plus lor Win 
FaxMan SOK 

Comms • Network 

Distinct TCP/IP Visual Internet 
dsSockct 1 25 Intro 

Database 

ADE/VBX 
Smilhware VBX for Btrieve 
VB/ISAM MU lor Win 16-bit 

Graphics • Charting 

Chart FX 3.0 (16-bit only) 
Charting Tools lor Win VB 
Real-Time Graphics Tools - VB 
VBGraphix 

Graphics • Imago Files 

Image SDK Pkis/VBX 2 0 
ImageKnile/VBX Std 2 0 
ImagoMan/VBX 5.0 

Multi-Function 

Borland Visual Solutions Pack 
Designer Widgets 2.0 
Muscle (Win) 
VBIito 1 0 
VBTools 4 0 
Visual Developer s Suito (16 bn) £216 
WinWidgets/VBX £160 

Sundry Components 

CAOControt £365 
d Barcode Dev Kit (lim runtime) £ 104 

£120 
£520 

Sundry Controls 

£175 
£390 

£265 
£65 

£350 
£180 
£145 

£210 
£180 
£300 
£270 

£250 
£200 
£230 

£59 
£99 

£125 
£130 
£115 

VB/Magic Controls 
Visual CAD Dev Kit 

VISUAL BASIC 4 

Visual Basic Enterprise 4.0 £755 
Visual Basic Prolossional 4 0 £365 
Visual Basic Standard 4 0 £78 

3d Graphics Tools 5 (32bil VB4) £ 149 
Apiary Dev Suite lor NetWare £ 196 
AutoCodor £55 
BetterState Pro w/VB CodeGen £249 
But ton M £75 
ClassAction (VB4) £110 
ClassAssist (me OtXets) £ 175 
CodcBank (VB3/4) £88 
Code Comploto £ 175 
Crescent Internet TootPak 2 0 £ 135 
Designer Widgets 2 0 £99 
EnOuiry 2.0 (VB4) £199 
FRwin/Desktop lor VB4 £399 
GooWi/ 2 0 £75 
Hcljxng Hand lor VB £ 150 
Into Code (VB4) £55 
List A Labels lor VB3/4 3 5 £295 
PowerPak Enterprise lor VB4 £925 
PoworPak Prolossional lor VB4 £506 
SplashWi/ard £75 
Spyworks Prol 4 0 (me Sub) £225 
Tear Oil Menus lor VB4 £ 115 
VB AppFramework £159 
VB Assist 4 £130 
VB Compress Pro 4 0 £98 
VB l anguage Manager Pro 3 0 £ 132 
VBJFtfSalc Pro £195 
Vision StoryBoard 4 0 (VB4) £175 
Visual Bridge (Access * VB4) £89 
Visual Export Developer £250 
XREF 20 £95 

3D Graphics Tools 4.0 £130 
EDI-VBX 10 £705 
Gantt/VBX £195 
MediaKnife/VBX £290 
VBX Artist £240 
Visual Instrument Panet Cntrls £150 
VidooSolt VSView/VBX £106 

Text Editor Controls 

TX Text-Control Standard £205 

Tools 

SpyWorks-VB 2.1 £100 
TMS Toots 11 £99 
VBAssisI 3 5 £140 
VB/DLL 2 05 £165 
VERSIONS/VB 1 1 £135 

LOW PRICES 

MICROSOFT & BORLAND 
- PRODUCTS - 

MS Fortran PowerStation Std 4 £485 
MS Visual Basic Std 4.0 C78 
MS Visual Basic Prof 4.0 £365 
Microsoft Visual C++ 4.x Sub £399 
Borland C++ 5.0 £245 
Delphi Desktop 2 £245 
Delphi Developer 2 £390 
Paradox for Win95 7.0 £92 
Turbo C+ + for Win 4.5 £68 
Visual dBASE 5.5 £260 

WITH FULL TECHNICAL SUPPORT 

Delphi Desktop 2 £245 
Delphi Developer 2 £390 
Dotphi Chont/Server Suite 2 £1260 
Learn lo Program with Detptx £33 

ABC (or Delphi 10b £99 
Afxary Dev Suilo for NetWare £195 
Asynch FYo 2 0 lor Dotphi £135 
Borland RAD Pack lor Delphi £125 
Charting Tools lor Win - Delphi £180 
Component Create £156 
Conversion Assistant Database £98 
Dialog PROS £210 
Fschakxi Power Controls 20 £135 
Helping Hand lor Delphi £150 
Hyper TERP/Dolpfx £120 
1 mar jet it) 16 bit £109 
InloPowor 2 0 £179 
InnoView Multil anguage £125 
KmgCCalendar Pro £65 
List A Labels tor Delphi 3 5 £295 
Motxus Draw Kit £99 
Motxus FastSpritcs £105 
OCX Expert £195 
Orpheus £135 
F*urnpk«) Project Manager 20 £86 
Real Time Graphics Tools £360 
Transform Component Expert £125 
VisualPROS t 1 £125 
WxKi Sprite Kit £99 

BASIC LANGUAGE 

VisualAge lor COBOL kx We CALL 1 
VisualAge lor COBOL tor OS/2 £599 1 

News & Views 

VISUAL J++ 
ActivoX Moots Java! 

II you are into COM or ActiveX and want 
to explore Java, then here is your dream 
come true! Microsoft’s now Java tool Iras 
all that you need 

■ Developer Studio IDE is shared with 
Visual C++ It includes resource 
editors, a protect system, debugger 
and Class View lor viewing A 
navigating code 

■ Wizards to build applets and ActivoX 
controls 

■ Advanced Editor with colour syntax 
highlighting lor both Java and HTML 
sourco codo 

■ Visual Debugger debugs multiple 
applots and ActiveX controls 
simultaneously You can also browse 
data arrays, view data tips, debug m 
IE 3 and see parameter names and 
types on the call stack 

■ Source Compiler compilos at ovor 
one million lines/minute and optimises 
tiro byto order within function calls It 
also reads the typolibs ol COM 
objects, so tlrey can be used as easily 
as if tlrey wero regular Java classes 

■ Database Access via Data Aware 
Objects or Remote Data Objects 
Both ol tlrcso COM objects can be 
accossod as Java classos 

■ Component Gallery of reusable 
controls, such as video, audio and 
animated buttons 

■ Microsoft’s Java VM is the 
‘Reference Irnptementation lor 
Windows" and has an advanced JIT 
(Just In Time) compiler lor last applet 
execution It also provides the Java- 
COM integration 

■ ActivoX Controls can bo used 
directly from Java 

■ Internet Explorer 3.0 lor viewing and 
debugging Java applets 

Call for full details only £75 ♦ VAT 

PARTS FOR JAVA 
Build Comploto Java App(let)s 

Visually From Parts 

Based on ParcPIace’s advanced 
Smalllafc technology. Parts for Java is 
the first visual programming loot for 
Java. Build Java apps A applets wittiout 
writing Java code and create Java apps 
from existing classes 

■ Visual Programming - drop parts on 
the workbench, then visually link 
events and messages 

■ ClassMastcr lets you edit, explore A 
maintain Java code 

■ Component Wizard adds new visual 
or logic parts from any Java sourco or 
binaries 

This advanced technology used to cost 
ovor £ 1000 now you can got Parts lor 
Java lor only £70 ♦ VAT 

VISPRO FOR VISUAL BASIC 
Visual Basic Gets More Visualf 

HockWaro's new VisPro for Visual Basic 
brings advancer! drag A drop program¬ 
ming techniques to Visual Basic lhal are 
especially uselul for complex forms. 

Tho Event Troe and Event Map explicitly 
show control events and event-control 
interactions lor a comploto form, while 
the Codo Wizard lets you select methods 
A properties visually to produce error- 
tree code Call us for more details on this 
exciting tool - currently on special oiler 
at £98 + VAT 

•ft C++ COMRILFRS 

Borland C++ 50 £245 
Borland C+ ♦ Dev Suite 5 0 £337 
BC+ ♦ Dev Stale ♦ Dos Toots CALL 
MS Visual C+♦ 4 x Sub £399 
MS Visual C+♦ 4.0 Standard £59 
Oplana+ ♦ Developer Intro £139 
Salford C/C ♦ ♦ Win Dev £396 
Symantec C++ 7.2 £375 
Turbo C++ for Win 4 5 £68 
VisualAge lor C+ ♦ 3 5 w/Docs £326 
Watcorn C/C++ 10 6 Intro £145 

High C/C+ + lor Ext DOS/Wm £620 
Salford C/C+ ♦ DOS Dev £ 195 
Turlxj C++ 3 0 £66 

lOfMVcs 
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Hardware International 

network and supports 115.2-Kbps, 

1.52-Mbps, and 4-Mbps infrared 

protocols. The IR-610 runs under 

Windows 95 and supports Novell 

NetWare and Microsoft's LAN Man¬ 

ager and Windows NT. 

Price: Call company. Tekram 

Technology Co., Ltd., Taipei, 

Taiwan, R.O.C., ¥8862933 
9918; fax: + 8862 933 9928; 

http://www.tekram.com. 

Circle 1037 on Inquiry Card. 

Video Editing 

New Board from Miro 

The miroVideo DC30 video-editing 

board brings more power to home 

and semiprofessional video users. 

The board uses PCI bus-mastering 

technology to accelerate data up 

to 6 Mbps and squeezes M-JPEG 

video to a compression ratio of 3.5 

to 1. The system integrates with 

DirectDraw-compatible graphics 

boards, thus providing complete 

overlay functionality. It accepts 

both S-Video and composite video 

as input and output signals. 

Price: DM 1499. miro 
Computer Products AG, 

Braunschweig Germany, +49 

53121130; fax: +49531 

211399; http://www.miro.de. 

Circle 1038 on Inquiry Card. 

Communications 

PC Card with 
Ethernet/Fax/Modem 
Functions 

Action's EN2218isaPC Caro-com- 

patible board that includes Ether¬ 

net, fax, and modem functions. 

When you plug the unit into a 

notebook's Type II PC Card slot, it 

provides lOBase-T functionality, a 

14.4-/28.8-Kbps data/fax modem, 

or simultaneous LAN and modem 

operations. The card also includes 

software that automatically con¬ 

figures the card and installs net¬ 

work software drivers. Just plug it 

in for automated installation onto 

Novell networks. 

Price: Call company. Accton 

Technology Corp., Ilsinchu, 

w,/LO.C, ¥88603577 

0270; fax: + 886 03 577 0267. 

Circle 1042 on Inquiry Card. 

Communications 
for SOHO users 

OfficeCom Pius is a complete commu- 

nicationssystem for the home of¬ 

fice. It includes a V.34 DSVD modem 

with an answering machine, fax ca- 

pability, and remote-access soft¬ 

ware, as well as a Web browser and 

access to on-line services. The pack¬ 

age also comes with a range of of¬ 

fice applications, including a word 

processor, a spreadsheet, and home¬ 

banking applications. 

Price: DM 499. CompuTimc, 

Landsberg, Germany, +49 
8191 91990; fax: -¥49 8191 

29550; http://www 

xomputime.de. 

Circle 1043 on Inquiry Card. 

Digital Cameras 

High-Rcsolution 
Digital Camera 

BTCSCOIORTAKEISASIAND-AIONE DIG- 

ital still camera that enables you 

to capture and store images on 

your PC’s hard drive. The 24-bit col¬ 

or camera comes in either 640- by 

480-pixel or 800 by 600 resolution. 

Both models are based on a CCD 

image sensor and offer 270,000 or 

410,000 pixels. They have a view¬ 

ing field of 42.24 (horizontal) by 

32.46 (vertical) degrees and a tilt¬ 

ing angle of 25 (upward) by 20 

(downward) degrees. The units can 

connect to a standard printer port 

via a 1.5-meter, 25-pin power cable. 

Price: Call company. Behavior 

lech Computer Corp., Taipei, 

Taiwan, R.O.C., +886 2 651 

6788; fax: 4-886 2 651 2984. 

Circle 1044 on Inquiry Card. 

Processor Boards 

Industrial-Strength 
Processor Board 

The Ioea_AT32/4D4 is a mighiy inie- 

grated, high-performance, single¬ 

board computer that’s compliant 

with the PC/104 standard (3.6 by 

3.8 inches) and delivers 20 MIPS 

when it’s paired with a 100-MHz 

486DX4 processor. The board inte- 

gratesall the standard AT functions 

and works with 4 or 8 MB of DRAM. 

It supports DOS, Windows, Unix, 

and QNX OSes. Typical applications 

include embedded systems for the 

robotics, industrial-control, and aero¬ 

space environments. 

Price: Call company. Eurotech, 

Maiano, Italy, 4-39 432 

948390; fax: 4-39 432 

959474; http://www 

.eurotech.it. 

Circle 1039 on Inquiry Card. 

Storage 

Jukebox for NT 
or the Mac 

NTreauy, a combined jukebox and NFS 

server system, supports optical read 

and write (ISO 9660) drives and en¬ 

ables you to build up complete ar¬ 

chiving systems. It provides access 

to more than 1500 CDs. The device, 

which is designed to fit the needs 

of Windows NT networks, is also 

available in a version for Macintosh 

networks (called MACready). 

Price: Call company. NSM 

Jukebox GmbH, Bingen, 

Germany, 4-49 6721 964430; 

fax: +49672/ 9644/4; 
73503.3467(a compuservc.com. 

Circle 1040 on Inquiry Card. 

Removable Hard Drive 

MaxIi is a 3.5-inch removable hard 

drive for PC or Macintosh worksta¬ 

tions that stores up to 540 MB of 

data. You can install it as a SCSI de¬ 

vice under DOS, Windows, Win¬ 

dows 95, or Macintosh System 7. j 

The system achieves data transfer 

rates up to 10 Mbps and includes 

a 512-KB cache. The drive measures 

just 10 by 97.5 by 99 mm. 

Price: DM 720. Xyratex, 

Havant, Hampshire, U.K., +44 

/ 70S 486363; fax: + 44 1 705 

492228. 

Circle 1041 on Inquiry Card. 

Scanners 

Scanner for SOHO 

The PageOeeice Coior scanner, erom 

Umax, is a compact stand-alone 

device that enables you to scan 

documents, faxes, photos, forms, 

business cards, and even checks. 

Targeted for the SOHO market, 

PageOffiee Color is a 24-bit true- 

color scanner with 300-dpi reso¬ 

lution. It uses a parallel-port in¬ 

terface to connect to a desktop 

or notebook computer. PageOffiee 

Color also comes with PagcMan- 

ager, a software suite that includes 

OCR, filing, and image-editing 

functions. It also enables you to 

send faxes and e-mail. 

Price: Call company. Umax 

Data Systems, Inc., Taipei, 

Taiwan,R.O.C., 18862 SI7 

0055; fax: 4-886 2 517 2017; 

http://www. umax. com. 

Circle 1046 on Inquiry Card. 
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International Software 

Compilers 

FORTRAN 90 
Compiler 

Till NAG/ACE FORTRAN 90 (SPARC) 

Compiler provides FORTRAN de¬ 

velopers and programmers with 

enhanced performance and flexi¬ 

bility. It integrates with the CoSy 

parallel-compilation technology 

and also accepts HPF extensions. 

ACE Associated Computer Experts 

says the new compiler obviates the 

need for intermediate source-code 

conversion and produces target- 

specific final code. Implementa¬ 

tions for the PowerPC are expected 

to begin appearing on the market 

sometime next year. 

Price: Call company. ACE 

Associated Computer Experts 

bv, Amsterdam, The 

Netherlands, +3 / 20 

6646416; fax: +3/20 

6 7S0389; http:Hwww.ace. nil. 

Circle 1052 on Inquiry Card. 

OCR Software 

OCR for Visually 
Impaired Users 

Recognita 3.0 is an OCR package 

designed for visually impaired users. 

It displays all recognized informa¬ 

tion in character mode. Any recog¬ 

nized text can also be passed to a 

voice synthesizer, which reads a loud 

from the command line. The user 

can select menus, submenus, and 

parameters via the keyboard. In ad¬ 

dition, the software provides proof¬ 

ing facilities specially created for 

visually impaired users. 

Price: Call company. Recognita 

Corp.t Budapest, Hungary, 

+36 1201 8925; fax:+36 1 

20 / 7607; httpdlwww 

.recognita.hu. 

Circle 1050 on Inquiry Card. 

Visualization 

Object-Oriented 
Visualization Toolbox 

Sphinx Open brings object orientation, 

platform independence, and client/ 

server computing to the world of 

process visualization. The toolbox 

contains libraries of symbols, draw¬ 

ings, and process diagrams, and it 

allows for the multiple inheritance 

of drawing objects, thereby en¬ 

abling fast and efficient process 

visualization. The program runs un¬ 

der Unix and Windows. 

Price: Call company, in-integ- 

rierte informationssysteme 

GmbH, Konstanz, Germany, 

+49 7531 81450; fax: +49 

7531 8145 81. 

Circle 1051 on Inquiry Card. 

PIMs 

Lotus Organizer 
Add-Ins 

The Companions tor Lotus Organizer 

offer travel data for places in West- 

The 
next 

Alaska Xbase++ 

Alaska Xbase++ features seamless migration to advanced 
technologies necessary in mission critical application development. 

100% Clipper 5.2x compatibility protec is your investment in existing axle. Multi platform availability allows one source code lo support different 

operating system* like OS/2, Windows 95 and Windows NI Generates 32bit multithreaded ready native code for fast and solid applications without any 

limits. Seamless migration from character to graphical user interfaces. Real object oriented programming model with multiple 
inheritance. Exchangeable DataBaseEngines form a bridge lietween the ixjwerful Xbase language lo The .stale of the art* DBMT-syslems like SQI and others. 

Mr*. —— m nd i 

For Free! Eor more information order a free full func tion demo packet 
fax or mail this coupon to Alaska. pax: + 49/6 j 96/95 72-22 

Company 
Which operating system 
do you plan for using 
in future? 

Address 

Phone* Fax 

□ OS/2 

□ Windows 95 

□ WindowsNJ 

■V 

\l<wka Software f inlilI * ll.ui|»Mrafn* 71-79 * 1+6.7760 K.schhorn/Ccrmaiiy * Tel.: +49/0196/9772-0 • Fax: 

SOFTWARE 
lli«- database* professionals. 

22 * eMail: 100436. 1777(u>niiupiisrrvr.nmi < 
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Circle 718 on Inquiry Card (RESELLERS: 719). 

GET IT DONE WITH 
OEW FOR JAVA" 

http://www.i59.de/OEW/jAVA 
i*9 Innovative Software GmbH Germany / +4969 236929 Fax +4969 236930 

Subscription Problems? 

If you have a problem with your BYTE 
subscription, let us know! For best service, 
provide a brief description of the problem and 
a copy of a recent magazine mailing label (if 
available). If your label is unavailable, just 
give us your subscription account number 
along with your name, address, and zip code 
where your BYTE subscription is currently 
being sent. If you have a change of address, 
be sure to provide both your old and new 
addresses. If the problem involves a payment, 
be sure to include copies of your cancelled 
check (both sides) or your credit card 
statement. Please include a "business hours" 
phone number if possible. Send to: 

BVTE BYTE Magazine Subscriber Service 

PO Box 555, Hightstown, NJ 08520 

Fax: 609-426-7087 

Phone: (9 a.m. to 8 p.m. Eastern Time, 

Mon. - Fri.) 800-232-2983 (U.S.), 

or 609-426-7676 

/\ Division of Vie McGraw-Hill Companies 
& 

International 

Chip Set 

A Single-Chip 
Pentium Pro Chip Set 

SIS'S 5601 IS THE FIRST SINGLE -CHIP CORE - 

logic solution designed for Intel’s 

Pentium Pro processor. The chip set, 

which is designed for all Pentium 

Pro MPUs, integrates a DRAM con¬ 

troller, a power management unit, 

PCI- and ISA-bus interfaces, a real¬ 

time clock, and a keyboard con¬ 

troller. Other major features include 

a fast PCI IDE master controller and 

support for the universal serial bus. 

The 5601 provides bus frequencies 

of 66 MHz and supports up to 512 

MB of memory, including EDO 

DRAM, SDRAM, and other types. 

The new chip set also supports sin¬ 

gle-bit error correction and multi¬ 

ple-bit error detection and parity. 

The 5601 comes in a 480-pin ball- 

grid-array package. 

Price: Call company. Silicon 

Integrated Systems Corf)., 

IIsine bn, Taiwan, R.O.C., 

+886 35 774 922; 

fax: +886 35 778 774. 

Circle 1047 on Inquiry Card. 

Networking 

Smart Fast Ethernet 
Switching Hub 

Accton’s SmartExtender Fast Ether- 

net switching hub comes in two 

models, both of which ensure 

smooth migration from 10-Mbps 

to 100-Mbps LANs. The first mod¬ 

el, the EH3001 -TX, is a Fast Ether¬ 

net switch with two 10Base-T/ 

100Base-TX ports. The second mod¬ 

el, the ES3002-TF, offers a single 

lOBasc-T/IOOBase-TX port and 

another 100Base-FX port. Both 

models support the lOBasc-T, 

100Base-TX, and 100Base-FX stan¬ 

dards and provide an aggregate 

bandwidth up to 200 Mbps. The 

hubs also support auto-negotia¬ 

tion and have a display for network 

monitoring. 

Price: Call company. Accton 

Hardware 

Technology Corp., 11 sine bu. 

Taiwan, R.O.C., +886 03 577 

0170; fax: + 886 03 577 0267. 

Circle 1068 on Inquiry Card. 

Data Acquisition over 
an RS-485 Network 

The Adam-5000 distributed daia- 

acquisition board provides intelli¬ 

gent signal conditioning and ana¬ 

log and digital I/O over a multidrop 

RS-485 network. The system incor¬ 

porates a 16-bit microprocessor 

with FIFO buffers and enables com¬ 

munications speeds up to 115 Kbps. 

The board is suitable for process¬ 

monitoring and control, labora¬ 

tory- and building-automation, 

and security systems. 

Price: Call company. 

Integrated Measurement 

Systems, Ltd., Southhampton, 

U.K., +44 1703 771143; 

fax: +44 1703 704301; 

salesiu imsuk.demon.co.uk. 

Circle 1069 on Inquiry Card. 

Systems 

Two High-End 
Multimedia PCs 

I PC TARGETS THE HIGH-END MULTIMEDIA 

computing market with a pair of 

PCs-the Helios Mini Tower and the 

FamilyMagic Excellentc-based on 

Intel's 200-MHz Pentium Pro pro¬ 

cessor. Designed for workstation 

applications, the Helios Mini Tow¬ 

er includes 16 MB of EDO DRAM, 

upgradable to 512 MB; 2 GB of stor¬ 

age; an eight-speed CD-ROM drive; 

and an optional 33.6-Kbps fax mo¬ 

dem card. The FamilyMagic Excel- 

lente, which is designed for home 

users, includes similar features, plus 

MPEG-1,16-bit sound, and wave- 

table synthesis. With the Family¬ 

Magic Excellentc, you can watch 

video CDs or tapes by simply hook¬ 

ing up a VCR to the system’s exter¬ 

nal input port. 

Price: Call company. II*C 

Corp., Ltd., Singapore, +65 

744 2688; fax: +65 743 0691; 

http://www.ipccorp.com/ipc. 

Circle 1045 on Inquiry Card. 
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Applications Suite ffill 
Microsoft raises the suite standard with better.; smarter, 

easier-to-use productivity applications, liy Steve Gillmor 

Toward a More Productive Office in ’97 
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Outlook, the newest Office application, 

helps integrate many tasks. 

ith Office 97, Microsoft adds 

more user-friendliness and 

automation to ever-greater 

Web integration. Shared 

code, suite-wide Visual Basic for Appli¬ 

cations (VBA), and the new Outlook col¬ 

laborative information manager should 

help Office remain the market leader. 

Outlook is the new hub of Office, 

replacing both Schedule+ and Win95’s 

Exchange Inbox with innovative messag¬ 

ing, scheduling, lists, and groupware tools. 

AutoCreate converts e-mail to appoint¬ 

ments or meeting requests, AutoName 

and AutoAddress separate input into 

fields, and Autojournal records events 

from all Office applications. 

Microsoft has streamlined the user 

interface with drag-and-drop toolbars, 

tear-off menus, and shared components. 

In Office Assistant, a better Answer Wiz¬ 

ard, animated characters guide you 

through tasks. It’s smart, but the help 

screens become annoying. 

Much more intuitive is Word 97’s 

Grammar Check, which highlights errors 

on-the-fly. The program analyzes con¬ 
text, correctly handling the difference 
between it *s and its (but not two and too). 

Spell-It and AutoCorrect are integrat¬ 
ed; you can right-click, replace, and add 
frequent misspellings in one action. 

Word 97 adds versioning, in-place 
comments, and a split-screen, hyper- 

RATINGS 

TECHNOLOGY ★ ★ * ★ ★ 

IMPLEMENTATION ★ ★ ★ ★ ★ 

PERFORMANCE ★ ★ ★ ★ ★ 

linked document map. You can wrap text 

around irregular objects and link text 

boxes across multiple pages. Word 

detects macro viruses and converts Word- 

Basic macros to VBA. 

Excel 97 formulas speak English; you 

can type M=cost/sales” instead of normal 

cell references or named ranges. Formula 

AutoCorrect handles 15 common for¬ 

mula errors, such as unmatched quotes. 

Excel can now rotate text, indent cells, 

and handle multiple undos. You can drag 

horizontal and vertical page breaks in Page 

Break Preview mode. Chart lips identify 

chart elements, and you can add a table 

of data values below any 2-D or 3-D chart. 

Shared workbooks now allow interac¬ 

tive formatting, adding, and deleting of 

cells. You can track changes, merge work¬ 

books, and create personal views with¬ 

out affecting other peoples' settings. 

PowerPoint files are automatically 

compressed/decompressed on saving/ 

launching—with no perceptible speed hit. 

Multimedia additions include action 

buttons, a kiosk mode, voice narration, 

and AVI movie support. An intelligent 

Expand Slide feature takes too-busy text 

screens and generates multiple slides with 

comparable hierarchy. The Slide Finder 

lets you preview, retrieve, and archive 

slides on a network. Spell-It, VBA, and a 

macro recorder now join PowerPoint, and 

one PowerPoint file can store multiple 

slide shows. 

The Access 97 database reflects 

Microsoft’s Web strategy with Internet 

and partial table replication, a new hyper¬ 

link data type, and static and dynamic 

Web publishing of forms, reports, and 

queries. If a form or report has no VBA 

code. Access creates a fast-loading “light¬ 

weight” version, and the Make.MDE 

command speeds things up even more by 

removing source code. 

Office 97*s new features, especially 

such unique tools such as the Journal’s 

Timeline view and AutoPreview, which 

displays the first few lines of messages 

and documents, show how Microsoft 

thinks we’ll work in the future. □ 

Steve Gillmor. of Southern Digital, has exten¬ 

sive experience with groupware applications. 

You can reach hint at sgillmor@aol.com. 
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CACHED 

T 

"Our competitors are solidly behind us." 
20-50% behind us, to be exact. 

• PCI, EISA and ISA 
• Upgradable to hardware RAID and caching 
• Bus-mastering with on-board processor 
• Support for all major operating systems 
• New: Ultra SCSI models now available 

Megabytes per sec. 

This chart from the May, 1996 issue of PC Magazine (UK) shows the results described in their 

review of SCSI adapters entitled "Survival of the Fastest". According to PC Magazine, 

"SmartCache IV was demonstrably quicker than the other two [boards tested]." 

(Adaptec 2940UW and BusLogic BT-958). 

Here's your chance to get ahead of the competition. Call for more information about 

SmartCache IV SCSI adapters and modules. You'll see why we say: SmartCache, Smart Choice! 

T 

1-800-860-4589 

IfDPT 
Distributed Processing Technology 

Circle 134 on Inquiry Card. 

140 Candace Drive, Maitland, FL 32751 • Tel: 407-830-5522 • Fax: 407-260-6690 • sales@dpt.com • http://www.dpt.corj 



Image Manipulation Software 

Photoshop 4 automates many procedures and adds new layers of features, 

making it more powerful and easy to use. By Joy-Lyn Blake 

A (Re)Touch of Genius 

Photoshop 4.0 
$895 suggested retail 
(for Mac and Windows) 

$149 upgrade for 

registered owners; 

$249 upgrade for 

registered Photoshop LE 

m Adobe Systems 

Mountain View, CA 

(415)961-4400 

http://www.adobe.com 

Circle 1023 

on Inquiry Card. 

Combining text, graphics, and special effects is 

Photoshop's bread and butter. 

□ ong the graphic artist’s first 

choice for image manipula¬ 
tion, Photoshop is now even 
better than before. Release 

4.0, which I worked with in beta form on 

a PowerMac, incorporates more func¬ 
tions and is easier to use. Two areas stand 
out: combining operations and undoing. 

The batch processing capability in 
Photoshop’s customizable “action lists” 
is welcome. Selecting “New Action” 
from the action palette brings up a dia¬ 
log box that lets you start recording—the 
action list includes those steps you click 
“OK” on and excludes those you cancel. 

Make a mistake and you can always 
“Record Again” with new parameters. 
These actions are stored in files for future 
use, and you can append them to anoth¬ 
er action list. Dialog steps can be tog¬ 
gled on or off, depending upon what you 
want to do to the image you’re working 
on, which is important if the settings vary 
from image to image. The action palette 
supports drag-and-drop, so you can 

quickly customize actions and create new 
ones. The actions have ties into OLE 
Automation and AppleScript. 

Some of Photoshop’s flexibility 
comes from its ability to manipulate an 
image in layers. Two new layer formats 

TECH FOCUS 
Proof of Artistship 
An innovative addition that professional 

artists will welcome is built-in support for 

copyright protection, based on the 

PicturcMarc technology developed by 

Digimarc (Portland, OR). The artist can 

embed into a finished image an impercep¬ 

tible digital "watermark." Regardless of fur¬ 

ther processing, this watermark can't be 

removed or hidden. When a marked file is 

viewed in Photoshop, the embedded copy¬ 

right information is visible. 
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extend this power. Layer masking lets 

you control which areas of a layer are hid¬ 
den or revealed. The mask can apply to 
the entire layer or to a selection within 

the layer. The adjustment layer also acts 
as a mask; you can make changes to a lay¬ 
er—to see the effects of the alterations— 
without actually changing the image. You 
can make color and tonal adjustments 
without degrading image quality. You 
can’t merge adjustment layers, and a 
single layer can specify only one type of 
change, but these layers provide enor¬ 
mous flexibility. However, adjustment 
layers won’t work with a masked layer. 

Until someone finds a way to support 
multiple undos in a raster domain, the 

“free transform” capability will have to 
do. One step can combine scaling, per¬ 
spective, and rotation, and a single com¬ 
mand will undo everything. 

Photoshop now includes guides and 
grids to simplify layout and alignment. 
Plus, dragging the slider control on the 

***** Outstanding 

navigator palette scales the image quick¬ 
ly in continuous zoom levels from. 13 to 

1600 percent. The filter menu now 
includes Adobe’s updated Gallery Effects 
collection of 32-bit brush strokes, dis¬ 
tortions, and textures. 

The only annoying feature I found is 
the way Photoshop handles text, insist¬ 
ing on placing each new item of text in its 

own layer. You can fix this after the fact, 

RATINGS 

TECHNOLOGY * ★ * ★ * 

IMPLEMENTATION ***** 

but it’s no fun to “merge down” 13 layers 
of text or to turn off all except the text lay¬ 
ers and “merge visible.” Despite this minor 
flaw in the program. I’ve already put in my 
order for the shipping version. □ 

Joy-Lyn Blake is a production associate in 

BYlli s New Media department. You can reach 

her at joylyn@bix.com. 
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Core Operating Systems 

Unix, RISC OS offers well-defined inter¬ 
faces so that drivers or protocol stacks 
integrate easily into the kernel. TCP/IP is 
included as standard, with support for 
peer-to-peer networking that allows the 
easy sharing of disks and printers. NFS is 
also available, as are IAN Manager pro¬ 
tocols (over NetBEUI or IP). A common 
desktop filer interface gives you a seam¬ 
less view of all attached network resources. 

Acorn Replay offers both application 
developers and users a simple, layered 
architecture dedicated to rendering time- 
based media such as audio and full- 
motion video. The Replay architecture 
is interrupt-driven and incorporates a 
clipping module that allows full and par¬ 
tial overlays of video windows on the 

desktop. The initial layer of the archi¬ 
tecture is a Recognizer that determines 

what type of file container is to be oper¬ 
ated on. Supported containers include 
the native ARMovie format, AVI, WAV, 
and MPEG. The second Replay layer, 
the Fetcher, transforms data held in the 

file container into a standard format that 
is interpreted by the appropriate Decom¬ 
pressor. A final layer, the Painter, renders 
decompressed data into a window. F^ach 

layer of the Replay architecture is capa¬ 
ble of being extended by third-party 
developers. 

System Expansion 
Modules 
While the kernel provides low-level ser¬ 
vices such as I/O, system expansion mod¬ 
ules implement RISC OS’s higher-level 
services. Such services include file I/O, 
drawing and maintaining a GUI, and 
responding to user events. While RISC OS 
has many system expansion modules. I'll 

describe only two of them here. 
The most visible and complex system 

expansion module is the Windows Man¬ 
ager. Responsible for implementing RISC 
OS’s windows, icons, menus, and point¬ 
ing device (WIMP) graphic interface, it is 
frequently referred to as the Wimp. Be¬ 
sides drawing and maintaining RISC OS’s 
GUI, the Wimp also handles user events, 
starts and terminates applications, sup- 

WHERE TO FIND 

Acorn Rise Technologies 
Cambridge, U. K. 
♦44 1223 57781 7 
fax:+44 1223 577900 
sales (ft artacom.co.uk 
http://www.art.acorn.co.uk/ 

ports the cooperative multitasking mech¬ 
anism, implements an applications inter¬ 
communications protocol, and performs 

some memory management. In short, it 
is the linchpin of RISC OS's operations. 
Many other system expansion modules 

(e.g., the Font Manager and the Replay 
architecture) provide support services for 

the Wimp. 
T he RISC OS Font Manager provides 

antialiased outline fonts. Small text is 
highly legible when viewed on low-res¬ 
olution displays. Such text even retains 

its crispness on systems using TV screens 
because of an antitwittering algorithm. 

Applications 
and Environment 
RISC OS applications use a suite of com¬ 
mon facilities to render data, communi¬ 
cate with each other, and interoperate. 
These facilities are conducive to a con¬ 
sistent programming style. A compre¬ 
hensive style guide ensures that all appli¬ 
cations offer a similar look and feel to the 
user. A memory-based save/load proto¬ 
col implements an applications inter¬ 
communications mechanism and uses a 
disk-based scrap file to handle large 
amounts of data. This save/load proto¬ 
col lets you drag and drop data from 
one application to another, which 
enhances the system’s overall ease of use. 
It also is the cornerstone for crafting 
applications that execute a few functions 

extremely well and link seamlessly with 
other applications that provide addi¬ 
tional functions as needed. 

A Task Manager lets you dynamically 
alter the amounts of memory allocated 
to system resources and applications (see 

the screen). If you choose to antialias text 
at an unusually large point size, you can 
increase the amount of RAM devoted to 
the system’s font cache by dragging a 
slider bar on the Task Manager display. 
You can deallocate this memory by the 
same method when no longer required. 
Similarly, you can create and delete a 
RAM disk of any size as necessary by drag¬ 
ging on a slider bar. 

RISC OS’s functions are both modular 
and scalable, which lets the kernel play 
the embedded program in a consumer 

device. RISC OS components are finding 
their way into new generations of multi- 
media kiosks, navigational aids, and mo¬ 
bile communications devices. When com¬ 

bined with its GUI, a file system, and 
multimedia modules, RISC OS also can 
command desktop computers or work¬ 
stations. While its dependence on ARM 
processors once may have seemed limit¬ 
ing, the emergence of high-performance 
StrongARM-based systems has begun to 
change this situation dramatically. □ 

Stewart Palmer is design engineering manager 

at Acorn Rise Technologies. You can reach him 

at spalmer@art.acorn.co.uk. 
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The Task Manager lets you dynamically assign 

memory to OS processes or applications. 
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Introducing Mega Monitor 
with 250 MHz video input bandwidth, 

1 800 x 1440 @ 76Hz and a 
30-115 KHz horizontal scan range, 

what else could you call it? 
Announcing the ViewSonic 1*815 21” (20" viewable) I 

monitor. Its the latest innovation from ViewSonic*, I 

the recognized leader in color monitor technology. I 

^ And it’s a mega hit 

More power to you. 

Talk ahont unbelievable numbers: 

Resolutions up to 1H(X) x 1440 at a 7611/. 

refresh rate. A whopping 250MHz video 

input bandwidth. A horizontal scan rate up I 

to 11 SKI lx. And a 0.25mm dot pitch. 

All high water marks in tlie industry. 

It s tin* new standard for high-end 

CAI). document imaging and 

oilier precision-oriented applications. 

The text is tlie shaqiest available Uxlay. 

Hie images are flicker free, virtually 

eliminating eye strain It display more I 

information faster than any monitor 

you’ve seen before and with BNC and VC/ 

connectors you can easily switch lx*tween| 

two separate systems. 

Compared to other monitors 
■ there is no comparison. 

After winning the Byte Spring'% “Best 

of Comdex” and "Best of PC Expo” 

awanls, tlie performance is obviously 

rated tlie highest in tlie industry, but the 

price is not-it is a real mega value. It 

conies with ARAC anti reflection, anti- 

ViewSonic Professional Series 

Model P815 P810 PT810 PT770 17PS 
Dot/Aperture Grille Pitch 0.25mm 0.25mm 0.30mm* 0.25mm* 0.25mm 

CRT Size/Viewable 21720.0* 21720.0* 217200“ 17716.0* 177160* 

Horizontal Scan Rate 30-115 KHz 30-95 KHz 30 96 KHz 24-82 KHz 30-86 KHz 

Video Input Bandwidth 250 Mil/ 200 MH/ 200 MHz 135 MHz 135 MHz 

Recommended 1800x 1440 1600x 1200 1600 x 1200 1280x 1024 1280x 1024 
Resolution «75Hz ® 76Hz «77Hz @77Hz & 80Hz 

MSRP** $2,195 $1,845 $1,895 $895 $799 
•Aperture Grille * * MSRP as ot August 1.19% 

(OffNKMT 

glare screen coating, a limited .5 year warranty on 

CRT. parts and lalxir (the best in tlie business), and 

an optional Express Exchange Service program 

that insures 48 hour replacements. 

If all this doesn’t convince you that the ViewSonic 

1*815 is truly a “mega monitor,’’ then seeing it 

certainly will. Call (800) 888-8583 and ask for 

Agent 1276 for your nearest dealer. 

Winner Winner 
ViewSonic P615 ViewSonic P615 

June 1996 June 1996 ViewSonici 
. 

Nemet wwwMwsorfccom*01996 V* . • A| rf'sewl • CorpcrJe names and Iradanarts sttW rweti fie property or Her respeOK? cnmiHnes • ** IUKHP * d An^jsi UJ96 • ftces and speoAcalcns sixed to ctange mlai r*** 
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Networks Core 

The Hybrid Solution 

i 
Analog fax 

line 01 
Fax 

Analog voice line K*- 
(could also be ISDN) 

ISDN line 

m Cable to PC 

□ 
ISDN terminal 

adapter 

■i—=1 
PC 

An ISDN/analog-line combination can best support a mix 

of office equipment but it can be costly. 

access to data, voice, and fax services, the 
worker sees only the ability to work at 
home in much the same way as he or she 

would in the office. 

Ringing Voltage Issues 
On an analog telephone line, the phone 
switch creates a ringing voltage that sig¬ 
nals an incoming call. This voltage, typ¬ 
ically at 100 V, causes the phone’s bell 
mechanism to operate. When you pick 
up the handset, or when the modem or 
fax machine goes off-hook, a switch in 
the device turns off the ringing voltage, 
and the connection begins. 

ISDN signals its connections entirely 
through the packet information that is 
placed on the l) channel. Therefore, an 
ISDN device must generate a ringing volt¬ 
age for any attached analog devices. This 
requires a much larger power supply than 
is normally necessary for the ISDN device 

alone. In addition, the ISDN device must 
be continually powered in order to sup¬ 

port analog calls. 

To keep the cost and size down, some 
ISDN devices do not support ringing volt¬ 
age. This allows connected analog de¬ 

vices to make, but not receive, calls. If in¬ 
coming calls are important in your work, 
be sure to check the specification on the 
ISDN device you’re considering before 
making a purchase. 

Remote-Access Security 
It’s a simple fact of life that remote con¬ 
nections, whether ISDN or analog, in¬ 
crease the security risk to the corporate 
network. Therefore, absolutely no one 
should be allowed to obtain access to the 

network without first having to enter 

both an account number and a password. 
If passwords are considered the first 

line of defense, then callbacks are usual¬ 

ly considered the second line of defense. 
When a remote user wants to establish a 
network session, a network host verifies 

that he or she has supplied a legitimate 
account number and password. At that 
point, the network-side device drops the 
connection and calls the user back at a 
preassigned phone number. 

The new caller ID service provided by 
the telephone companies is a great deal 
like callback security, but without the 
need to dial the remote user. On call set¬ 
up, caller ID passes the remote user’s 
number to the remote access device. A 
network device can be configured to ac¬ 
cept only recognized numbers and reject 
all other calls. 

The Internet Engineering 'Iask Force 
(IETF) has defined two security proto¬ 

cols, Password Authentication Protocol 
(PAP) and Challenge-Handshake Authen¬ 
tication Protocol (CHAP), which are spec¬ 
ified in RFC 1334, ttPPP Authentication 
Protocols.” Both allow authentication of 
a remote device beyond caller ID through 
the PPP connection. 

PAP provides only basic user/password 
authentication, while CHAP is more ro¬ 
bust. The latter sends a “challenge” to the 
remote unit that’s attempting to make 
a connection to the network. The remote 
unit responds with a prearranged calcu¬ 
lated numerical value. The authentica¬ 
tion device checks the response against 
its own calculation of the expected val¬ 
ue. If the values match, the authentication 
is acknowledged; otherwise, the connec¬ 
tion is terminated. 

Unfortunately, some remote devices 
default to no security when they’re first 
installed or if they are reset. This creates 
a security hole that can catch members 

of a network staff completely off-guard. 
Therefore, it pays to be sure that any new 

network device, or any device that has 
been reset from its previous configura¬ 
tion, is not offering unauthorized out¬ 
siders the opportunity to get a free ride 
on your network. □ 

Jeffrey N. Fritz is responsible for new technol¬ 

ogy development and the operational man¬ 

agement of WIN net, the West Virginia Uni¬ 

versity netivork. He is the author of Remote 
LAN Access: A guide for networkers and the 
rest of us (Manning Publications/Prentice-Hall 

H R, 1996) and Sensible ISDN Data Applica¬ 
tions (West Virginia University Press, 1996). 

You can contact him by sending e-mail to 

jfritz@wvu.edu. 

Some ISDN devices provide eonneetions for analog 

office equipment. 
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TAKE TH E 
DAY OFF. 

Your business decisions just got easier. 



Making your 486 run like a Pentium*doesn’t take magic. 

It just takes a TurboChip" and a little pocket change. 

Instantly, you will have 5 x 86 clock-quadrupled 

technology that will help your system run three times faster. And 

the TurboChip has all the power you need to run today’s demanding 

software, whether you have a 486-based DX2, DX, SX2, or SX 

system. So how does the TurboChip compare to Intel’s OverDrive*? 

Not only does the TurboChip beat the OverDrive in price, 

For more information call us domestically at (H00) 25 I -9059, or for international 

compatibility, and warranty, but in a recent study* it also outp 

formed it. The TurboChip is designed with AMD’s Am 5 x 86 -P^ 

CPU and upgrades with most IBM-compatible desktop system 

And since the TurboChip is a chip-for-chip replacement upgrad 

it’s easy to install. Plus it preserves your system configuration 

To find your nearest Kingston* distributor call us at (800) 251-9051 

domestically or (714) 

for international sales. 

437-3334 KilHIStO 
A m. TECHNOLCKY corporate 

sales call (714) 417-33 34 or visit our Web site: bttp-.l/wuu'.kinRSion.com/b.htn 
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Core CPUs 

The Nintendo 64 System Design 

Sound task partitioning © Wm fom * tomMnd 
lists moved into memory. 

O R4300i generates 
wave forms from MIDI 
data obtained from 
cartridge. 

MIPS 
R4300i 

@ Coprocessor processes 
commands and wave 
forms; resulting data sent 
to audio DAC. 

O R4300i creates and manages 
models. Data sent to graphics 
coprocessor. 

O Graphics coprocessor applies 
matrix computations, then 
renders scene in memory. 

Graphics task partitioning 

0 Stream of pixels sent 
from memory to video 
display hardware. 

Partitioning game operations between the R4300i and 

a coprocessor delivered the best performance. 

path), which both reduces the die size and 
power consumption. In standard oper¬ 
ating mode, a 40-MHz R4300i (running 
internally at KO MHz) eats up only 1.5 W. 

Building the Box 
The Nintendo 64 system was designed 
with the objective of providing a realistic 

multimedia experience while keeping the 
unit compact and inexpensive. The fig¬ 
ure “The Nintendo 64 System Design” 
shows the basic blocks used to build the 
device. At the heart of the system are two 
components: a custom R4300i clocked 
at 95.75 MHz and a custom MIPS 
coprocessor, the Reality Coprocessor 
(KCP), clocked at 62.5 MHz. The R4300i 
and the RCP interface directly to each oth¬ 
er without requiring any additional glue 
logic. The R4300i supplies the processing 

brawn, while the RCP handles most of the 
audio and graphics. The RCP has on¬ 
board DMA logic, audio and video out¬ 
puts, plus a joystick input. This enables 

the RCP to manage data transfers, create 
the display, and generate sound using a 
minimum number of supporting chips. 
The RCP also supports the timing and sig¬ 
nals for a game cartridge unit. A graphics 
coprocessor internal to the RCP has a 
memory interface to external DRAM, 
which serves as a frame buffer and 
scratchpad storage. The memory inter¬ 
face supports a transfer rate of500 MB per 
second to high-speed RAMBUS DRAMs, 
all while keeping the pin count low. 

Divide and Conquer 
The biggest challenge to obtaining high 

performance was how to partition tasks, 

both from the software and the hardware 

standpoint. For efficient processing, the 

N64 partitions audio and graphics oper¬ 

ations into separate tasks. The R4300i 
works as the central controller and inter¬ 

rupt handler. It also handles all high- 

level audio processing functions. For 

example, the R4300i uses the FPU to syn¬ 

thesize high-precision audio wave forms. 

The RCP handles those jobs where soft¬ 

ware algorithms alone can’t meet the 

bandwidth requirements. To generate 

sounds, the R4300i processes a list of 

WHERE TO FIND 

MIPS Technologies 
Mountain View, CA 
(415) 933-4477 
fax: (415) 390 6172 
http://www.mips.eom 

musical events (for example, MIDI notes) 
to determine the resource and timing 
requirements. It then builds a digital sig¬ 

nal processing command list, starts a 
DMA transfer of data from mass storage 
to main memory, and then goes to the 
next task. The RCP parses the command 
stream and processes the data in main 

memory. The DMA controller then sends 
the processed data to a digital-to-analog 

converter (DAC) for sound generation. 
For generating graphics, the R4300i 

can readily create and manipulate mod¬ 
els (3-D objects described as a mesh of 
polygons) for use in game scenes. When 

the game code needs to update the posi¬ 
tion and the attributes of the models, 
the R4300i can handle these updates in 
real time. The models are next forward¬ 
ed to the graphics coprocessor, which 
performs matrix manipulation and ren¬ 
ders the image. The R4300i*s 64-bit mode 
gives game developers extra precision for 
models and other calculations without 
having to write high-precision algorithms 
or incurring a performance penalty. 

The R4300i’s large caches are crucial 

for achieving the N64 system’s perfor¬ 

mance. Without these caches, the fre¬ 

quent memory accesses to fetch program 

code or data would degrade performance 

by as much as 20 percent. The large 

instruction cache allows both upper-level 

software routines (such as event loops) 

and the interrupt handlers to be locked 

on-chip at the same time. The data cache 

also assists in graphics processing because 

a small set of data can be stored on-chip 

and manipulated for every image frame. 

Not Just for Workstations 
New process technologies allow work¬ 

station-class MIPS processors to be fabri¬ 
cated at a lower cost and higher volume, 
making them appropriate for consumer 
machines and embedded systems. The 
R4300i was created specifically to suit 
low-end applications. Because of the 
chip’s roots, software developers can 
apply their expertise to the R4300i, and 

hardware designers can use it to build 
products for new markets. □ 

Satya Simha has an MS. in engineering man¬ 

agement from Stanford and an M.S.E,E, from 

Michigan Technological University. Prior to 

joining Silicon Graphics, he worked as a 

product definition and applications engineer 

in the MIPS RISC division. You can reach him 

in care of editors@bix.com. 
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A developer's dream come true... 

e #1 Protection Supplier 
You'll have peace of mind 

with your software backed 

by world leader Rainbow 

I ending Technology 
Sentinel* is the only 

protection combining 

multiple algorithms 

and ASIC technology 

ISO 9002 

c 

The Highest Quality 
Only Sentinel keys meet 

ISO quality standards and 

offer the best reliability 

Truly Compatible Security 
The industry's largest engineering 

staff is dedicated to making your 

software safe on any platform 

Increase Your Revenue 
Sentinel stops piracy, ensuring 

you that every user of your 

software is a paying customer 

The SentinelWizard™ GUI 

is an innovative tool that 

makes protecting your 

software easier than ever 

COMDEX/Foll '96 
Visit Us At the Sands 

Booth #S4381 

The world's #1 software protection 
is now the easiest to implement! 

You've always dreamed of 
superior software protection 
that was simple to integrate 
into your entire product line. 
The new Sentinel Wizard makes 
your dream a reality. 

Just tell the Sentinel Wizard how 
you want to sell your products. It 
then automatically configures 
your Sentinel keys and generates 
the pseudo code necessary to 
complete the protection process. 

Call the Rainbow office 
or distributor nearest 
you to order your 
Sentinel Developer's 
Kit, featuring the 
SentinelWizard. 

Ask us about SentinelLMm - the new Visit our web site 
software-based network license manager www.rnbo.com SEJUinEL 

Software Protection 
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Core Programm ing 

The ViRGE chip is a true immediate- 
mode 3-D-rendering chip; the moment 
that you complete the process of pro¬ 
gramming the command register, it starts 

drawing the triangle or line. 
The Direct3D driver starts with a Di¬ 

rectDraw driver, which provides access 
to the card’s frame buffer and any off¬ 
screen buffers that the Direct3D driver 
requires. Furthermore, a HAL data struc¬ 
ture in the DirectDraw driver, DDHAL- 
INK), contains device-capability bits that 
define the Direct3D driver. When a Di- 
rect3D driver is initialized, it turns on cer¬ 

tain bits inside DDHALINFO. 
The sequence of the creation of a Di- 

rect3D driver thus starts with the initial¬ 
ization of a DirectDraw driver. As part of 
its initialization process, the DirectDraw 

driver calls a creatc-driver function inside 
the card manufacturer’s 32-bit driver, 
which sets up the Dircct3l) driver. 

This function first sets the capability 
bits inside the DirectDraw driver. Then 

it builds the data structures shown in the 
table MDirect3D Data Structures.” This 
function then gets data from the card’s 
firmware and plugs it into these struc¬ 
tures. For example, data that indicates 

that the ViRGF chip supports several tex¬ 
ture maps gets placed within a D3DHAL_ 
GLOBALDRIVFRDATA field, while capa¬ 

bility bits that describe chip features, such 
as z-buffer compare modes and color- 

dithering support, get activated in the 
appropriate fields in D3DPRIMCAPS. 

The addresses to rendering functions 

get stashed in a table called D3DHAL_ 
CALLBACKS. These addresses arc re¬ 

turned to the DirectX software layer and 
serve as entry points to the driver’s call¬ 
back functions. A 3-D graphics operation 
thus invokes a callback function in this 
table. The invoked HAI. function imple¬ 
ments the specified 3-D operation, as 

shown in the figure at right. 
The driver must support a minimum 

of six callback functions, several of which 
deal with the context of the graphics envi¬ 
ronment. Two functions control the envi¬ 
ronment’s state and its rendering char¬ 
acteristics. The callback of interest here 
is RenderPr imi ti ve(); it implements 
the driver’s actual drawing functions. 
This function receives geometric data via 
a pointer to a display list that consists of 
vertex data and a drawing command. 
The driver copies the vertex information 

and calls a ViRGH-specific drawing func¬ 
tion. The RenderPri mi t1ve( ) function 

is thus reduced to a for loop, with calls 

to the appropriate ViRGF drawing func¬ 
tions. The driver accelerates all 3-D prim¬ 

itive types: triangle, line, and point. 

The Application’s View 
But what creates the DirectDraw object? 
The 3-D application. To set up the dis¬ 

play’s pixel depth and obtain the location 
of a frame buffer, the application must 
create a DirectDraw object. The appli¬ 
cation then queries the OS fora Direct3D 
system object, which is used to obtain 
information about all the drivers that sup¬ 
port 3-D rendering and their capabilities. 

The application walks through the list 

of drivers to locate the one that best fits 
its graphics or performance require¬ 
ments. If the host system lacks a certain 
acceleration feature, for example, the ap¬ 
plication can respond by lowering the 

display’s pixel depth or resolution or by 
eliminating certain rendering attributes, 

such as texture mapping. 
Because access to the driver is obtained 

through a well-defined interface and an 
array of callback functions, the applica¬ 
tion programmer is never exposed to the 

hardware. Thus, he or she can write an 

application whose code runs on most any 
hardware combination. Such an appli¬ 
cation can also configure itself appropri¬ 
ately so that it runs on older or less-capa- 
ble systems, which makes the program 
available to a larger audience. □ 

Stephen P. Johnson assisted in the creation of 

Apple 51\nver Mac and ivorked on Quickl )raw 

3D, Apple's 3-D API. He now works on 3-D 

drivers and software at Diamond Multimedia 

Systems, Inc. (San Jose, ( A). You can contact 

him at STEPHENJ@diamondmm.com. 

Direct3D Device Abstraction 
O Application uses 

DirectDraw calls 
to set up display’s 
resolution and pixel 
depth and to map frame 
buffer into application 
memory. 

0 DirectDraw issues 
device-specific 
commands that 
configure the display 
hardware. 

0 Application uses 
DirecOO queries to 
determine card's 3-D 
feature set 

O Application issues 3-D 
graphics commands. 

0The application can directly 
modify the frame buffer if 
necessary. 

3-D graphics application 

0 

Direct30 device object 
0 

D3DPRIMCAPS 

D3DHAL CALLBACKS 

D3DHAL GLOBALDRIVERDATA 

© 

runrtmn 

HAL 

runcuon 

Function 
implementation 

utfhin V) hit 
Function 

wnnm jz-du 
driver 

Function 

0 

0 Some graphics operations © Other graphics QThe accelerated functions 0 Resulting pixels get 
call software functions in operations call invoke chip-specific graphics dropped into card’s 
the driver. accelerated commands. frame buffer for display, 

functions. 

DirectDraw and Direet3D hide the display 

hardware from the programmer. 
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“They thought my new Multipath" 
Back-UPS Office was just a big surge 
suppressor - then the lights went out.” 

.a safe place to plug everything: Multipath Back-UPS Office for workstations. PCs and peripherals 

I .icing the darkness is hard, hilt inevitable: You have a 

better chance of winning the lottery than of escaping 

power problems: They’re the 

'ingle largest cause of computer 

data loss and hardware damage. 

|Ud I IPs Office provides reliable 

||fVt foi >our entire system. 

*Mnt.uu« mis kuteiy backup ensures 

■Mfrrii|>( tl operation of your CPU, 

IWHur and an external storage device. 

iHikim- surge suppression and site-wiring 

m punts non spreads a true Multipath"* 

If) mi under any remaining integrated 

Nfliffak like modems printers faxes 

i! |4nm< \ stems. Back*UPS Office also 

Mt'lft convenient BlockSafe’" outki 

to handle all si/e plugs - even 

I Mod uansfonners. 

Multipath ’ Means Total Power Protection 

nltfne Multipath protection keeps 

Ntt PC .md data safe 

Nmukuiv. i phone line into your com- 

•It hi No vtKir vulnerability to power 

problems add any peripheral, and it 

tripks. Even if your AC power-line is 

shielded, when a surge hits an unprotect¬ 

ed peripheral, it can Naze down serial 

and data lines 

and toast your 

expensive P( 1. 

lUftUPSOflkri (on^ott .S-vfn 
mlmil rmdf on dnklmp. Jbor or 

Multiple peripherals and data lines to and from your system are 

vital, hot dangerous Without them, you can’t do your job. I kwvever, if 

a power sag nukes your mtidcm drop the 

line while you’re downloading from the 

Internet, tir kicks vour keyboard before 

you’ve sived work, you lose time, money 

and spend another late night at the office 

to meet your deadline. 

Back-UPS Office protects your 

entire system 

Until now, protection for your entire 

system required several devices. But inuki 

device protection can leave you vulnerable 

to line muse ami unwanted data glitcltes cre¬ 

ated by the voltage differential between out- 

ktv Those glitches an- prevented with the 

Ikick-UPS Office common voltage reference. 

Back-UPS Office 
means tnr 

Mukipoch1" pnsiv- 

linn, dean, safe 

power to every 

peripheral, .uk! iom.hu Ixiiuty lockup to keep 

umr cutting afgp system and ( VS fnnn crashing. It 

means protection lor tss In integrating the wxiin- 

ty of a surge suppressor with tlx* power of a UPS, 

guaranteed up to $1S,(XX). 

APCfan »nnm 
(Son all oihmr brandi eombtnrd 

Mr «W « CTW tfir*. <4,MChrw fwMrtKM Nrw bmtk Un 
Offer Hkb 

IWnw d fltl (IW O0trm iM* jmm »»rfSr<^fe 
fmm bad pmmrr m nrtj fimdt. ftmmdmt <km. 

2 Protect yourself before you kick your- 
J sdf. Get your new Back-UPS Office 
I today (list pnee: SI79.99). or cal APC 
J for a FREE 60-page catalog' 

Come see us at COMDEX Booth #L2453 

AMERICAN POWER CONVERSION 

888-BUY-APCC x 8022 

http://www.apcc.com/8022.htm 
l«l« IIM »«•. inotMf (MX rwo. 

mmi 

Dopt A2 
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Tech/i BOTH MODELS • Ifvbit Smnd Rlwer * Pto compatible atklki >yMrm 

* 12.1* ilia. «4ot Jitivriiuim dbpby • Support* twx> Type II or line Type III 16-1* PCC-ank 

730CDT • 1024 x 768 leuiJurmn ZV ('ard* and )2 Hl (ard Rm ( ard* 

• ISOM Hi Intel lYnmim* Pmoruorl Yl v) with 256KB * 16MB ol high speed EIX) PRAM (expandable to 144MB) • Infrared data port (Irl Woffliplunt) 
ot level 2c jkIn* 

• PHI >)>nnvW .miniature * Optional 1 V*k Station V llu* blocking xtarion /+D\ S. 
• Removable2.1 hllh»n byte (-2.02GR) HIM) • HiQVkkti” PCI graphic* iitntndk-r with 644* IhiBIT ‘Optional NotelVcfc' II hnhanerd Port Relator 

720CDT gr.i|4»u n au ilc ration • Window** 95 or WwxU** for Workgroup* 

• Intel lYninim" ftocrssot (2.9v)with 256KB • Mtkliilar 6X t 'IXR( >M drive * Vyear limited warranty 

of lexrl 2 cache • Advanced 1 itluiim Ion battery • Tol4rec ialmk.il support - 7 day* a week, 24 Ikxirx a tby 

pentium' • Renmval4e 1.2 billk>nbytc(ul.l KiRHIDO • Iniegntal 28.8Kbp» V. M voice/tax modem 

ZOOMED VIDEO 
Toshiba's innouimv Zoomed Video 

(ZV) architecture <Jriies portable 

multimedia into an amazing new 

Jinurnsion. Simply insert an industry 

standard ZV PC Card and the task of 

transferring video data is automatically 

offloaded from the system bus. This mains you 

Ijet advanced multimedia capabilities such us 

vuhv conferencing, on screen television and support 
of current MPEC I and future MPEC2 video playback. 

2GB HARD DRIVE 
With over two gigabytes of space, the massive 

hard drive in the Teera 730CDT will handle 

all of your storage needs. 

* 
* * 

* < 
\ \ \ 

I \ \ 
\ 

12.1" DISPLAY, 
1024 x 768 
RESOLUTION 
Watch brilliant colors spring to life on a 

display so large, it rivals desktop monitors. 

1024 x 768 resolution provide the sharpest 

images ever found in a portable and 64% 

more uvrkspace than 800 x 600 resolution. 



150MHz IN FULL MOTION. 

FULL-MOTION VIDEO 
The neu HiQVideo~ PC I graphics controller 

uuh 64bit BitBLTgraphics acceleration turns 

multimedia fantasy into fact. With hardware zoom 

and YUV to RUB conwnum, you can hatv 

full screen, full-motion video with an amazing 

depth of color and highifuality resolution. 

150MHz PENTIUM" 
TECHNOLOGY 

Tecra combines a blazing-fast mobile Pentium 

processor with a 256KB level 2 cache and 16MB 

EDO memory expandable (o I44MR TV ft'/ 

architecture offers blazing video and data throughput 

while Tecra s low fxmvr CPU delners premium 

frerformance without compromising battery life. 

DESK STATION 2 PLUS 
IWocJc all the expansion possibilities you need 

with tuv PCI/ISA expansion slots, an additional 

dedicated PCI slot and tuv Type III PC Cuird slots 

(32-bit CardBus ready). Desk Station' V Plus 

also features Windows 95 hot-docking capabilities 

and a Select Bay for the ultimate in comwikma* 

and flexibility. 

INTEGRATED 
COMMUNICATIONS 
Join a conference call from your notebook. Switch 

lo ansuvring machine mode while you prepare a 

fax. A built-in 28.8Kbps V.34 tvice/fax modem, 

full-duplex speakerphone and RJ-II phone jack 

put a uorld of advanced communication 

features at your fingertips. 

6X CD-ROM (jrt 50% more speed 

than a 4X CD-ROM when accessing video, sound 

and data on CD. And, with Toshiba's Select Bay7 

jou can interchange the modular CDROM dmv 

with the floppy disk drive in seconds. 

THE NEW TECRA. DESIGNED WITH THE POWER TO MOVE 
11 SOMHz mobile Pentium' processor with screaming-fast PCI architecture and Zoomed Video technology that 

brings unprecedented video and graphics performance into the portable realm. And with memory expandable to 144MB, 

you can have more than you’ve ever experienced in a notebook computer. Add to that a giant 12.1" display with 1024 x 768 

resolution and a 2.1 billion byte hard drive and you've got a system that will put you in hill motion instantly. For more 

Information visit the Toshiba website at http://computers.toshiba.com, or for a dealer near you, call 1-800-457-7777. 

»Tecra combines 

PetigM-c tot 

Microsoft* 

Mndow?96 

In Touch with Tomorrow 

TOSHIBA 
The World s Best Selling Portable Computers. 
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How 
Microchips 
Shook the 

World 
Ten reasons why microprocessors 

define the twentieth century more 
than any other achievement. 

By Peter Wayner 

lash back to 1971. C Jiina enters the United Nations. 

Eighteen-year-olds win the right to vote in the U.S. 
A “computer on a chip** arrives that’s small enough 
and cheap enough to fir inside business machines, 

toys, appliances, tools, and entertainment devices—in short, 
anything that is vaguely electrical. 

The world hasn’t been the same since. 

Today, thanks to the microprocessors that have followed 
Intel’s4004 in 1971, we’re healthier, better informed, more effi¬ 
cient, and, in some disturbing ways, less private than we were 
25 years ago. (For details about the 4004 and other significant 

microprocessors, see “birth of a Chip” on page 77. To see how 
technology may change in the next decade, see “Eight Ways to 
the Future” on page 85.) because microprocessors have become 
so much a part of our lives, the real challenge is to find devices 
in our business and personal lives that aren’t in some way 

computer-controlled. Small and relatively inexpensive com¬ 
puters have made it possible for us to track virtually any human 
activity, analyze any process, and control any mechanism. 

As we acknowledge the microprocessor’s twenty-fifth 

anniversary, we should also remind ourselves that computers 

only process data: Knowledge is another matter. The Federal 

Reserve may run dozens of computer-based financial models, 

but in the end, it’s humans who decide whether to raise or 

lower interest rates. Similarly, years of research in artificial intel¬ 

ligence have produced flexible algorithms that can adapt in 

well-defined ways, but only humans have the ability to com¬ 

prehend and grok. 

What follows is our list of 10 dramatic ways that the micro¬ 

processor has changed our world. All point to one indisputable 

fact: Any look at the microprocessor’s impact on society is only 

a snapshot in time. The revolution continues. continued 
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How Microchips Shook the World 

Privacy Under Fire 
I n the past, your private docu¬ 
ments were only as secure as 

I the safe you locked them in at 
night. Today, electronic encryption 
secures information on disk drives so that 
only authorized people can read sensi¬ 
tive data. 

But encryption also creates the pos¬ 
sibility that criminals could electroni¬ 
cally hide important evidence. In the 
U.S., federal law-enforcement officials 
are pushing a plan for people to give a 
copy of all encryption keys to the gov¬ 
ernment, which will keep the keys under 
wraps unless there’s a need to read some 
encrypted data. According to these of¬ 
ficials, the encryption threat is so great 

that the U.S. government should con¬ 
tinue its fight against exporting encryp¬ 
tion technology beyond its borders. 

Encryption will also provide the 
underpinnings for widespread elec¬ 

tronic commerce, which could give con¬ 
sumers unlimited access to a world mar¬ 

ketplace and an electronic audit trail for 
recovering lost or stolen funds. Never¬ 
theless, our privacy also could be as¬ 
saulted by credit-card companies, banks, 
and others who can easily assemble 

detailed dossiers on our spending habits. 
For example, employers in some states 
can legally refuse to hire cigarette smok¬ 
ers because of the cost of providing 

health care. Taken to an extreme, elec¬ 
tronic records of spending habits could 
lead to a job interview such as this: 

Employer: “Are you currently a cig¬ 
arette smoker?” 

Applicant: “No comment.” 
Employer: “Then would you care to 

explain why you bought that 20-ciga- 
rette pack of Marlhoro lights at 12:32 

p.ni. on June 14, 1997, at the Zippee 
Mart on Fourth and Oak?” 

In the end, blind-signature schemes 
for digital cash and anonymous messag¬ 
ing using Secure IP (Internet Protocol) 
may l>e our best hope for shopping with¬ 
out the aid of Big Brother. 

The Electronic Workplace 
I he outward signs are everywhere: PCs on every desktop, laser printers 
in every workgroup, electronic spreadsheets and databases bolstering 

I every business decision. The modern office looks and works differently 
from its predecessor of 25 years ago, thanks to the microprocessor. 

At first, computers simply translated traditional ways of working into some 
electronic analogy that may 
or may not have improved 
efficiency. Gradually, how¬ 
ever, computers inspired us 
to work differently. Group- 
ware products and intranets 
using cheap microprocessor- 

based computers now pro¬ 
vide seamless communica¬ 
tion and make it possible for 
managers to control larger 
and more diverse groups. 

The good news is that 
many office products have 
never been cheaper (after 
adjusting for inflation). The 
bad news is that many com¬ 
panies need fewer managers, 

which narrows advancement paths for many people. What’s more, as workgroups 
become geographically dispersed, some workers find themselves cut out of essen¬ 
tial meetings. The synergy of the water cooler disappears. 

Computed Tomography for Everyone 

* ▼ JZ* 

1 

■Hni very day in hospitals through- 

gi out the world, computed- 
LhJ tomography (CT) scanners 

save lives by showing doctors a 3-D map 

of the inner body. Microprocessors 
aren’t the only types of 

computers that can do 
the mathematics to 
construct these 3-D 
images, but micropro¬ 
cessors are why CT 
scanners have prolifer¬ 
ated in recent years. 

Early CT machines 
ran large minicomput¬ 
ers that were expensive 
to build and maintain, 
but the newest scanners 
use high-end worksta¬ 
tions for processing 

muscle. For instance. 
Picker Nuclear Medicine (Highland 
Heights, OH) formerly powered its 
scanners with an Ardent Titan 1500 
minicomputer that needed dual multi¬ 

fife* 

processors to generate 32 MFLOPS at 
peak performance. Today, the compa¬ 
ny uses a Digital Equipment Alpha 
workstation with a single micro¬ 
processor that can produce over 133 

MFLOPS of floating¬ 

point performance. 
These workstations 
are also highly opti¬ 

mized for graphics, 
which allows real-time 
manipulation of 3-1) 
images to help doctors 
evaluate the health of 
organs and zero in on 
diseases. 

And perhaps most 
important, micro¬ 
processors have helped 
lower the cost and 

shrink the size of CT 
machines, which makes them more 
widely available than ever. In fact, 
outpatient CTcenters now are common 
in many urban areas. 
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Serial Port Artistry 
The Windows NT Collection 

scsiTerminal Servers - 

• Fast serial ports via SCSI 
• 2-32 ports per SCSI ID 

EtherLite Port Servers 

• Native COM ports via Ethernet 
• 8-32 ports per TCP/IP session 

PCI Serial Cards 

• Low-cost ports tor PCI bus 

At Central Data, serial communication is not a 
side business. It's our only business. For over 
fifteen years, we've been designing innovative, 
rock-solid serial ports for UNIX'” systems. 

Now we re excited to announce a full line of 
solutions specifically optimized for Windows NTM 
Our NT Collection provides you with three 
interface options Ethernet. SCSI, or the PCI 
bus. All three are packed with benefits. 

• Full RAS support 
• Native COM ports for simple setup 

and administration 
• High-speed rates of 115K baud 

for fast modem connections 
• Surge protection on all lines for reliability 
• Easy field upgrades 
• External expansion provided by 

SCSI and EtherLite units 

To fully appreciate our serial port artistry, 
evaluate one of our solutions FREE for 30 days. 
Call 1-800-482-0397. or view our website at 
http://www.cd.com/. See how Central Data has 
turned NT connectivity into a work of art. 

The EtherLite Difference 
The EtherLite'” Port Server is not your typical 
terminal server. A single TCP/IP session 
carries traffic for all the EtherLite’s native 
COM ports, compared to the conventional 
one-session-per-port method. The obvious 
benefit is less overhead at the host, and less 
traffic on Ethernet. Also, EtherLite products 
do not carry the burden of telnet, rlogin, 
reverse telnet, and other protocols which do 
not apply in the normal NT environment. This 
makes EtherLite less expensive, much easier 
to configure, and very efficient even at high 
baud rates. To read our white paper use 
http://www.cd.com/etherwht.html. 

Email: c-info@cd.com • http://www.cd.com/ • 1602 Newton Drive 

Champaign, IL 61821-1098 • 217-359-8010 • 800-482-0397 • Fax 217-359-6904 
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How Microchips Shook the World 

News Gathering Becomes Collaborative 
ews was once something that came down to us from a handful of media 
(Millets like a daily sermon from the mountain. The Internet levels the rnoun- 

11 a in. Almost anyone can now be a publisher, and some of the most late-break¬ 
ing news and diverse opinions now arrive via electronic Vines and e-mail lists. Usenet 
newsgroups also contain news nuggets often mixed with terabytes of yammering 
toolishness. 

Major newspapers are responding by blending their traditional print products 
with on-line information from their own Web sites. Reporters now receive e-mail 

correspondence from larger cross sections of sources to 
| broaden the reporting of their stories. When the New 

York limes ran a major week-long exploration of down¬ 
sizing in America earlier this year, it sponsored confer¬ 
ences at its Web site. Elizabeth Osdcr, content develop- 

1 ment editor, says the printed edition actually included 
some quotes and information from the electronic dis¬ 
cussions in the stories that ran later that week. Also, Mi¬ 
crosoft's joint venture with NIK. News points to a sim¬ 

ilar blending of TV news and Web sites for information delivery. 

Nevertheless, printed publications won't disappear anytime soon. The Web is 
great for conferencing, research, or for poking around randomly for information, 
bur newspapers and magazines are still more convenient to read and faster to browse. 
Paper has great bandwidth. 

DNA’s Mysteries Unzipped 
I iologists still don't com¬ 
pletely understand l)NA, but 

I they've made great 
strides in the last decade, 
thanks to microprocessors. 

The mathematics of sequenc¬ 
ing large parts of the genome 
has spawned a new field of 
computational molecular 

biology. Special silicon chips 
make it possible to speed sequencing 
even more. 

The benefit: Researchers can now 
use genetic profiles to predict which 

individuals are more likely to contract 
certain diseases. But cheap and effec¬ 

tive genetic tests can make 
people uncomfortable. For 
example, some U.S. soldiers 
recently refused to have 
their cells included in a mil¬ 
itary DNA database because 
they feared the data hidden 
in their DNA could be used 

against them later. Similarly, will 
health insurers be able to resist the 

temptation to deny coverage to those 
with a predisposition to, say, diabetes? 

E-Mail Distributes 
Democracy 
lectronic mail opened up the 
corporate world by replac- | 
ing formal chains of com¬ 

mand with fast and more interactive 
communications (even though words ^ 

may often be misspelled, sentences i 
may be filled with questionable gram¬ 
mar, and thoughts may not always be 1 
fully formed). All of this relies on 
microprocessors in desktop ma¬ 

chines and in modems that move ^ 
the information. 

Then there's “Hilbert.” Scott 
Adams, the comic strip's creator, uses 
e-mail to receive ideas for future car¬ 
toons from readers. A few of “Oil- i 
bert’s” cartoon predecessors relied 
on snail mail for input from readers, 
but thanks to e-mail, “Dilbert” may 
be the most interactive cartoon ever, i 
Of course, this can be painful if you 1 
are a manager whose new initiative, 

“Totally Quality, Total Equality,” , 
becomes the target of a future “Hil¬ 
bert” episode. 

Smarter Automobiles Now Rule the Road 
one are the days when driving a 
powerful car meant you burned 
gas like it was free and fussed 

over a carburetor for hours. Micro¬ 
processors now run the engines so effi¬ 
ciently that many standard-size cars get 
up to 30 miles to a gallon and enough 
torque to make passing fun. And as a 
bonus, the latest engines can go for 
100,000 miles without a tune-up, thanks 
to the microprocessors. 

Hie technology doesn't end there. Air 
bags < >pen when a microprocessor detects 

impact. Car CD players fight skips by 
readingahead several seconds and filling 
in lost gaps before it's time to play the 
data. Which processors do car makers 
favor? Many of the CPU families we're 
familiar with in our desktop systems have 
versions that serve as embedded 
processors. This 
includes 

PowerPC, Motorola's 680x0 line, and 
many Intel chips. What's next for semi¬ 
conductor-managed cars? Auto makers 
are exploring custom OSes to network 
the dozen or more CPI Jscommon in auto¬ 
mobiles. Talk about the infobahn. 
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I he BYTE Euro-Deck offers a unique direct mail approach to 
increasing sales in the $114 billion European computer market. Reach 
50,000 BYTE subscribers for under per reader! 

Circulation of the BYTE Euho-Dhx Ls tainted 

to computer experts in over 20 countries in 

Western Europe. Take full advantage of the 

iK'nefus BYTE provides with this affordable. 

direct channel to Europe. For information on 

the next BYTE Euro-Dbck, call Mark Stone at 

603/924-2533, fax him at 603/924-2683 or 

use E-mail: I04l24.1255@compuserve.com. 



How Microchips Shook the World 

Easy (Too Easy?) Credit for All 

wenty years ago, credit cards were for a privileged few because verifying 
transactions was tedious. If you made a large purchase, the store clerk called 

I a central operator and read the value over the phone. Thanks to micro¬ 
processors, the dangers and inefficiencies of cash-only transactions are disappear¬ 
ing, but in their place we have credit-card debt that is strangling some people who 

have found that plastic is too easy to use. 
For better or for worse, the microprocessor allows for cheap terminals at practi¬ 

cally every cash register in the country. Embedded microprocessors built around 
old versions of the x86 line and modems running at 2400 bps cost little. Because stores 
can now verify every transaction, finance companies can easily enforce credit limits 
and stop fraud. This lowers the risk of putting credit cards into the hands of millions 
of people worldwide. Consider growth rates in this decade alone. In 1990, Visa re¬ 
ported carrying S174 billion through its networks, but by 1994, the company processed 
$293 billion, an average annual growth of 17 percent. What’s more, credit cards pay 
for even the most mundane purchases. Ten years ago, practically all grocery purchases 

were in cash. By August 1995, low-cost supermarket verification terminals helped 
Visa carry $ I billion in grocery charges. 

Worldwide 
Dial Tones 

el hilar phones—the lifeline 
for both road warriors and 

stranded hikers—are just 
microprocessors hooked up to a radio 
antenna and optimized for process¬ 

ing radio signals. For example. Mo¬ 
torola's VeComp chips, the next gen¬ 
eration of processors designed for 
wireless networks, use a PowerPC 
core. The core runs the phone's 
OS and handles details about 
calling numbers. The chips 
also come with a single 
in-struction/multiple 
data (SIMI)) array 
ALUs for digital 
signal processing. 

Although the 
phones has had a substantial effect in 
industrialized nations, changes else¬ 
where are even more extraordinary. 

Large parts of Africa may never be 
wired for traditional phone service, 
because cellular systems are substan¬ 
tially cheaper to launch. The micro¬ 

processor has made it possible for 
some countries to go from almost no 
phones to ubiquitous phone service. 

Peter Wayner is a BYTE consulting 
editor. Contact him at pcw@access 

.digex.net oreditors@bix.com. 

Animation Opens Up a New Dimension □ he microprocessor dramati¬ 
cally changes how artists pro¬ 

duce animation by making it 
possible to create true, 3-D worlds that 
move. Previously, artists constructed 
animated cartoons using 2-D creatures 
moving against a fixed 2-D background 
like a game of cardboard cutouts. Adver¬ 

tisements have embraced this technol¬ 

ogy as well: Every product seems to get 
up, morph, and dance across the screen 
today. 

The result is more-realistic-looking 
animation and some reduction of the 
immense amount of resources needed 
to produce cartoons. For example. Toy 

Story used the smallest staff of any ani¬ 
mated Disney feature to date, yet it was 
entirely 3-D. Disney and Pixar estimate 
that they used over 800,000 hours of 
computing time on Silicon Graphics 
workstations and Sun SparcStations to 
build the final 500 GB worth of pixels 
that audiences viewed in the film. 

5 
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we'll track the stock market 

follow the Supreme Court 

iissist in surgery, 

analyze the yen 

onjto the quadratic equation 

Every minute of every day, our 111 brands and companies analyze, edit and 

Interpret information for an ever-changing world. So you can make the most of it. 

The McGraw-Hill Companies 

Keeping the world up to speed 

financial Services. Information and Media. Educational and Professional Publishing. 



MORE DEVELOPERS PROTECT. 

51COWW* 

HASP Packs 
More Into Less. 
Based on a full-custom ASIC 

utilizing 2500-gate, 1.5-micron E2 

technology, I IASI* packs the most advanced 

pmtection into the smallest key in the world. 

NSTL Study Rates 
HASP No.1! 
A recent test conducted by die National Software 

Testing Libs, the world's foremost independent 

lab, compared the flagship products of leading 

software protection vendors* The result? HASP 

was rated the clear overall winner - and number 

one in all the major comparison categories. 

NSTL TEST RESULTS, OCTOBER 19951 

Scoring Category 

Aladdin 
HASP 

Rainbow 

Sentinel 

Security 9.3 6.3 

Case of learning 9.1 7.1 

Case of Use 8.3 7.2 

Versatility/Features 10 8.7 

Compatibility 6.7 6.5 

S|ml of API Calls 0.9 1.2 

Final Score 8.5 6.5 

•for a lull cupy of Ur NSTl. report, contort your lar.il I IASI’ dtatribuloc 

PROTECTS 
MORE. 
Tliese days, more and more developers are choosing to protect their software agains 

piracy. They’re protecting more products, on more platforms, with better protectioi 

- 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 all Windows 32/l6-bit 

environments, OS/2, DOS, Mac, Power Mac, NEC, UNIX and U\Ns. 

To learn more about how you can protect better - and sell more - call now to 

order your HASP Developer’s Kit. 

Grow With Aladdin! 
The fastest growing company in the 

industry, with over 4 million keys sold 

to 20 thousand developers worldwide 

Aladdin is setting the standard for 

software security today. 

He-Mac OS 

1-800-223-4277 
www.aks.coir 

ALADDIN 
North America Aladdin Knowledge Systems Inc. Tel: (800) 223 4277,212 564 5678, Fax: 212 564 3377. K mail: hasp safaCm .do.com 

Inn Office Aladdin Knowledge Systems Ltd. Td: +972-3-636 2222, Fax: +972-3 537 5796. K mail: hap wb+ifaopm 
Germany FAST Software Security AG Id +49898942 21-37, Fax: +49898942 21 40, E-mail: infbeta a&de 

United Kingdom Aladdin Knowledge Systems UK Ltd. Td: +44 1753 622266. Fax: +44 1753 622262. K mail fldoMdnmuk 

i.ip.m Aladdin Japan Co., Ltd. 60 ’i‘»l Pa +81426-607194.1': mail s.ih-s<-nl.ul.hn i.M|> r . ■ 

Bonelux Aladdin Software Security Benelux B.V.Td: +31 24 641 9777. Fax: +31 24 645 1961, E-mail: 100526 l 356<^wii|HistTw.coiii 11)C PtOj CSSWtlCll S CuOick 
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Birth of a Chip 
In only 25 years, the microprocessor has become the life- 

support system of the modern world. 

By Linley Gwennap 

I ven in 1971, Intel wasn’t shy about its accomplish¬ 
ments. Then only a four-year-old start-up known 
primarily for memory chips, the company pro- 

I claimed “a new era in integrated electronics” when 
it launched the 4004, the world’s first commercial micro¬ 

processor. For once, an advertising claim proved to Ik* prophe¬ 
cy rather than hype. The 4004 offered approximately the same 
performance that the KNI- 
AC, with 18,000 vacuum 
tubes, did in 1946. The 
4004’s low cost (S200) and 

tiny size (12 mm2) enabled 
engineers to create new cat¬ 
egories of world-changing 

products. Nevertheless, 
skeptics predicted that the 
market for a single-chip 
computer would also be 
tiny. After all, the total com- 

puter market was only 
thousands of units, and the 

4004 was so primitive that 
part of its package was 
wood. 

But the computer-on- 
a-chip became bigger than 
any one company. And chip 

architects continue their 
relentless quest to squeeze 
ever more power out of 
microprocessors. 

Laying Down 
the Law 
The 4004 sprung from Intel 
cofounder Robert Noyce’s 
realization that the 1C man¬ 
ufacturing processes for 

memory chips could Ik* used for logic circuits as well. But what 
would be the right logic product? That question had been on 
Noyce’s mind—and that of Intel cofounder (now chairman) 
Gordon Moore—for almost a decade. Shortly after Fairchild 
shipped the first 1C in 1961, several industry visionaries real¬ 
ized it was only a matter of time before someone built a com¬ 
plete computer on a single chip. Most famously, Moore, then 
with Fairchild, predicted the number of transistors that could 

be placed on a single chip would double every 18 months, a 
rule so strong that it has held for 30 years and is now codified 
as Moore’s Law. 

In 1969, Moore and Noyce received an auspicious visit from 
Busicom, a Japanese company that was in the prcKess of devel¬ 
oping a desktop calculator. Busicom wanted Intel to design a 
set of 12 specialized chips for the device. Instead, Intel officials 

suggested that the calcula¬ 
tor be built around a single 

general-purpose comput¬ 
ing chip, which eventual¬ 

ly became known as the 
4004. 

The 4004 design team 
included Fed Hoff, Stan 

Mazor, and Federico Fag- 
gin (who were all recently 
inducted into the Inven¬ 
tors Hall of Fame for this 

work). They borrowed 

many concepts from the 
larger computers of the 
day. But their resources 

were limited: To fit a com¬ 
puter onto a chip, they had 
to reduce the size of both 
the internal data paths and 
the external data bus to 4 

bits rather than 16. 
Th is design m i ni m i zed 

the number of transistors 

that were needed for the 
storage and calculation 
units and helped fit the 
device into a 16-pin pack¬ 
age, the largest that was 
available at the time. By 
contrast, today’s Pentium 

processor requires a 296-pin package with a 64-bit external 
data bus. Intel’s reduction of an entire CPU into a single chip 
meant that even low-cost devices could be programmable, 
which significantly reduced the cost and effort needed to design 
products and add new features. 

Not having to Ik* concerned about compatibility with exist¬ 
ing computers, the team created a set of 45 instructions, many 
still familiar to modern programmers. Rather than encoding 
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Birth of a Chip 

Progress 
and Pitfalls 

Intel 4004 
First "computer- 

on-a-chip" 

Arithmetic, i.e. 
Busicom calculator 

Limited resources PROBLEMS: 

Intel 8008 
8-bit bus width; 

implement interrupts 

Dumb terminals, 
ulators, bottling machines 

Interrupts worked 

Texas Instruments 

TMS1000 
On-chip memory 

Low-cost 
bedded applications 

Programmers 
couldn't add external memory 

Intel 8080 
lOx performance of 

the 8008; separate address and 
data buses 

Altair computer 
(first PC); traffic light 
controller 

Difficult to program 

Intel 8086 
16-bit bus width 

Desktop and 
portable computing 

Convoluted 
addressing scheme 

Motorola 68000 
16-/32-bit chip 

powerful enough to handle 
advanced graphics 

Apple Lisa (‘83). 
Unix workstations, home 

‘ cogame machines 

Integer unit and ex¬ 
ternal data bus only 16 bits wide 
PROBLEMS: 

all instructions in 16 bits, the team crammed 
the smaller ones into 8 bits. This compact 
encoding made the most efficient use of the 
256-byte ROMs available for program stor¬ 
age; the entire code for BusiconTs calcula¬ 
tor had to fit into four of these ROMs, or just 
1 KB. Once the 4004’s design was finalized, 
Intel engineer Faggin converted it into actu¬ 
al transistors and created the physical layout. 

Next Generation 
The 4004 soon begat bigger and faster 
microprocessors. Before the 4004 was 
even completed, Hoff and Mazor began 
work on an 8-bit version called the 8008. 

The new chip both pleased and frustrated 
product designers. For example, the 8008 
was the first microprocessor to include 
interrupts, but they never worked well. 
Intel’s encore to the 8008, the 8080, arrived 
in 1974. Where the 8008 multiplexed the 
address and data 
onto a single bus, 
the 8080 offered 
separate buses, sim- 
plifying system 
design. Also, the 
8080 provided a 

much better imple¬ 
mentation of inter¬ 
rupts. The 8080 
was an 8-bit pro¬ 
cessor, but certain 
instructions oper¬ 
ated on pairs of reg¬ 
isters and processed 16 bits of data at once. 
While compatible with the 8008, the 8080 
added new instructions and features, push¬ 
ing the transistor count to about 6000. The 
chip could address a then-enormous 64 KB of 
memory (today’s Pentiums address 2 GB). 

After the 8080 appeared, Gary Kildall of 
Digital Research saw the potential for low- 

cost computing devices and created an oper¬ 
ating system called CP/M. This software sim- 
plified basic user tasks such as creating, 
executing, and debugging programs. By 
1975, hobbyists and industrial users could 
purchase an 8080-based CP/M system from 
Altair and others for well under S1000. 

Microprocessor competition blos¬ 
somed. Faggin and Masatoshi Shima, who 

had managed the 8080 project at Intel, left 
to form Zilog. That company’s Z80 chip, 
which was compatible with the 8080 and 
thus with CP/M, became popular in low-cost 
computers. Motorola soon introduced the 
6800, and Texas Instruments, National 
Semiconductor, and Fairchild launched 
their own microprocessors, most of which 

were used in embedded applications. 
Finally, the largest computer maker in 

the world paid attention to the ground swell 
of interest in low-cost computers. After con¬ 
sidering microprocessors from Motorola, 
Zilog, and others, IBM selected the Intel 
8088 as the engine of its new personal com¬ 
puter, the IBM PC, introduced in *81. 

In 1978, Intel developed two sibling 
devices, the 8088 and the 8086, as upgrades 
to the popular 8080. The 8086 had 29,000 
transistors, six times more than the 8080, 
enabling a host of new features, including 
multiplication and division. By speeding 

multiply and divide operations, the 8086 
performed more-complex calculations (e.g., 
in a factory setting, calculating the proper 
rate to pour steel based on its temperature). 
All computations were available in 16-bit 
forms, multiplying by 10 the performance 
of the 8-bit 8080. The designers wanted to 

extend the address 
space to 1 MB, but 
this required 20 
bits of address. To 
retain compatibil¬ 
ity with the 16-bit 
8080 addresses, 
Intel added 4-bit 
segment registers, 

creating a convo¬ 
luted addressing 
scheme that is still 
the banc of pro¬ 
grammers today. 

The key difference between the 8086 and 
the 8088 was the external data bus: The 8086 

used a 16-bit bus for better performance, 
while the 8088 offered an 8-bit bus to reduce 
cost and retain compatibility with 8080 
system designs. The original IBM PC used 
the 8088; later versions used the 8086 as well. 

The popularity of these systems spawned 
a legion of clone vendors using the 8088 and 
8086. Intel was the main beneficiary, al¬ 
though some of the spoils went to Advanced 
Micro Devices (AMD), a licensed second 
source for the chips. 

The Simpler, the Better 
A new microprocessor design philosophy 
emerged in the early 1980s. RISC called for 

simplified instruction sets with a fixed 
instruction length and consistent encodings. 
The decreasing cost of memory allowed a 
move to 32-bit instructions rather than the 
8- and 16-bit encodings typical of Intel’s x86 
instruction set. With larger transistor counts 
available, RISC developers were able to 
increase the size of the on-chip register file 

4004 vs. Pentium Pro 
.t. 

4004 Pentium Pro 
Transistors 2300 5.5 million 
Die size 12 mm2 196 mm2 
Transistor size 10 microns 0.35 microns 
Clock speed 750kHz 200 MHz 
MIPS rating 0.06(1) 440 
Memory capacity 4 KB 64 GB 
Package size 16pins 387 pins 
(1) estimated 
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Fad action and stunning realism - 
that's the promise of new 3D gomes and 
odutainment software. But if your Super 
Stafl Fighter jerks along instead of zoom¬ 
ing and your "terrifying" monsters are 
glaringly pixelated - face it. You're not 
having much fun. 

Don't just play it...Live it! 
Wit| a Reactor 3D graphics accelerator on 
your PC, expect a whole new interactive 
oxpterience! 

Plus IndyCar II and HellBender'"FREE! 

IndyCar with SVGA Graphics IndyCar with Reactor Graphics 
Notice the jagged lines and edges ond the flat, dull colors. Where’s Now you're racing! See the detail on next car. Watch those rearview 
the crowd? What are those blocky things in the background? Are mirrors - that's real 30! Notice the crowd in the stands and the 
you really into this race? mountains in the background. And how about that sky! 

Want to know more? Call 800-763-0242 or reach us on the Internet at http://www.intergraph.com/Ks/reartor. 
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Birth of a Chip 

Intel 8088 
16-bit internal 

architecture with 8-bit 
ernalbus 

IBM PCs and clones APPLICATIONS: 

PROBLEMS: ime convoluted 
addressing scheme as the 8086 

into 80286 
Added memory 

protection; 16 MB of 
addressable memory; 1GB of 
virtual memory 

Standard PC CPU 

Couldn't do page 
lacked virtual memory 

Intel 386 DX 
64 terabytes of 

virtual memory; 32-bit bus; 
4-GB addressable memory 

Desktop PCs 

Didn't yet have an 
on-chip FPU or on-chip cache 

MIPS Computer Systems 

R2000 
First motherboard- 

level RISC chip for workstations 

Unix workstations; 
later, midrange computers 

Difficult to program; 
incompatible with PC software 

Sun Microsystems 

SPARC 
INNOVATION: 

APPLICATIONS: 

An open RISC 

Laptops to work¬ 
stations to supercomputers 

Required multiple 
chips due to pair of CMOS gate 
arrays and external FPUs 

Intel i486 
First x86 with on- 

chip cache, FPU, and pipelined 
instructions 

Desktop PCs, CAD 

Lacked advanced 
_digues of some RISC chips 

APPLICATIONS: 

PROBLEMS: 

to 32 registers rather than the eight available 
in Intel’s chips. These and other changes 

were intended to improve performance 
without increasing chip cost. 

Early RISC research included IBM's 801 
processor (which was never commercial¬ 
ized) and academic projects at Stanford and 
Berkeley led by professors John Hen¬ 

nessey and David Patterson, respectively. 
It is no coincidence this work was done in 
research rather than commercial product 
environments; the radical changes in design 
caused the chips to be incompatible with all 
existing systems and software. 

But a few visionary companies began 
nurturing the technology. Hewlett-Packard 
hired Joel Birnbaum and other members of 
the 801 team to develop PA-RISC. Sun, then 
a fledgling workstation maker, incorporat¬ 
ed much of Patterson’s work into its SPARC 
architecture. Hennessey and others found¬ 
ed MIPS Computer Systems to commer¬ 
cialize the Stanford work. 

Apple has now converted its entire prod¬ 
uct line to PowerPC! processors, which are 
sold by both Motorola and IBM, to give RISC! 

chips 6 percent of the overall PC! market. 
Since the rest of the PC! market remains res¬ 
olutely in the Intel/Windows camp, it is 
unlikely that this share will rise significant¬ 
ly over the next few years. 

In the past few years, several vendors 
have introduced new RISC product lines 

intended for embedded applications rather 
than computers. The Sega Saturn video 
game machine, for example, usesSH proces¬ 
sors from Hitachi; the Apple Newton uses 
a chip designed by Advanced RISC Machines 
(ARM). In total, these embedded products 

consume more RISC processors than all 
computer systems combined, and this area 
will grow over the next several years. 

Dirt-Cheap Chips 
If Moore's Law holds true for the next 25 
years, microprocessors in the year 2021 may 
be as much as 1000 times more powerful 
than the Pentium Pro chip. Computers built 

around such processors would be ablt to 
perform highly accurate simulations, en¬ 

abling them to predict future events. They’ll 
also understand and synthesize spoken 

Microprocessing’s Edsel 
After completing the 8080 in 1974, Intel 

turned its attention to a much more ambi¬ 

tious device, which eventually came to be 

known as the Intel 432. This processor, which 

could support object-oriented software, was 

years ahead of its time. It loaded and stored 

data using one or more lev¬ 

els of pointers, giving soft¬ 

ware great flexibility in how 

it organized memory. Each 

data element had an asso¬ 

ciated type (integer, char¬ 

acter, pointer, etc.), and the 

processor always checked 

that each data value was of 

the correct type before 

using it. The 432 also sup¬ 

ported features- such as 

memory error correction, 

multiprocessing, and fault tolerance-that 

would not become common for another 

decade or more. 

Due to its complexity, the design of the 432 

took much longer than anticipated. When Intel 

finished the initial version of the chip in 1977, 

the company realized that wading through 

pointers and checking data types completely 

bogged down the system. Performance on typ¬ 

ical applications was five to 10 times slower 

than on competitive processors. The 432, still 

entirely too slow, didn’t hit the market until 

1980, where it sank without a trace, becom¬ 

ing one of the most spectacular failures in 

microprocessor history. 

When Intel realized the 432 was in a deep 

hole, it rushed to staff a new project that would 

become the 8086. The company assigned two 

engineers to develop the 

instruction set and basic 

design of the chip and 

gave them just three weeks 

to complete the task. The 

8086 went into production 

in 1978, just one year after 

its conception. Its design 

became the basis for the 

x86s used in all IBM-com¬ 

patible PCs to date. 

Perhaps because of its 

rushed origins, the 8086 

has many unusual features. The programmer's 

options were limited because certain instruc¬ 

tions were tied to specific registers: the ADD 

instruction can access only register A the LOOP 

instruction uses only register C, etc. And the 

segmented addressing allows confusing situa¬ 

tions, such as two program addresses pointing 

to the same location in memory, or the same 

address pointing to two different memory loca¬ 

tions. Although some of these quirks have been 

fixed in later processors, programming x86 chips 

remains a challenge. 

Ahead of Its Time 

The 432 supported: 

Object-oriented software 

Data store using multiple 
pointer levels 

Memory error correction 

Multiprocessing 

Fault tolerance 
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You want the best virus 

detection software for your 

computers. Just look at 

the facts. 

In study after study, test after 

test, one virus detection soft- 

ware wins out against the rest 

- Dr Solomon’s. The fact is, 

Dr Solomon's anti-virus scan¬ 

ners give you superior detec¬ 

tion and repair of all varieties 

of viruses - poly morph ic, "In 

the wild,” hex* sector, stealth 

and others. The numbers 

prove it, again and again. 

Dr Solomon’s Anti-Virus 

T(x»lkit is the international 

leader in virus detection, 

with over 3 million users 

worldwide. 

The Anti-Virus Tixdkit is 

available on all platforms 

including: Windows 95, 

Windows NT, Windows 3.x, 

DOS, NetWare, Macintosh, 

OS/2 and SCO UNIX. 

Make sure you know the facts 

about anti-virus software. 

Because when it comes 

to chixising the best, the 

decision isn’t even close. 

For free 
evaluation 

please visit our 
web site at: 

www.drsolomon.com 

IV Solomons Software, Inc. USA 
- I 888-DRSOLOMON 
(888-377-6566) 

Dr Solomon's Software Ltd., U.K. 
- +44 1296 318 700 

IV Solomons Software, Germany, 
GmbH - +49 40 25 19 540 

IT Secure, India 
- +91 22 643 1233/1246 

Priority Data Systems Ltd., Ireland 
- +353 I 284 5600 

Memory Masters, Kenya 
- +254 2 751 916/743934/223543 

Ciruno ASISA, Mexico 
-+52 5 392 4155 

Data Alert International I3V, 
Netherlands- +31 70 307 7111 

Rysupport South America 
- +56 2231 0308 

Information Security A13, Sweden 
- f 46 8580 100 02 

CSS Computer Services, 
Zimbabwe - +26 3 4 304 822 

For a complete listing of all world¬ 
wide distributors: please fax yixir 
request to 617-273-7474 

DK SOLOMON'S 
The international leader in vims |note* tinn 

Dr Solomon's Software 
One New England Executive Park 
Burlington, ma 01801 
888-DRSOLOMON 
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How to Turbocharge Chips 
Chip architects have wrung out perfor¬ 

mance in microprocessors in two basic 

ways: improved manufacturing techniques that 

boost clock rates and additional circuits that 

mean chips can do more work per clock cycle. 

Early microprocessors took several cycles 

to execute a single instruction, and the num¬ 

ber of cycles varied depending on the type of 

instruction. In the mid-1980s, a key innovation 

of RISC processors was to overlap instruc¬ 

tions in a pipeline so that each took only a sin¬ 

gle cycle to execute. Intel and other CISC ven¬ 

dors figured out how to add pipelining to their 
chips, starting with the 486 in 1989. 

As manufacturing processes continued to 

improve, more and more circuits could fit onto 

a single chip, so designers began adding capa¬ 

bilities like superscalar execution. In 1989, Intel 

introduced the i960CA, which could execute 

not one but two instructions per cycle, making 
it the first superscalar processor. 

By 1995, the state of the art was four instruc¬ 

tions per cycle. This summer, IBM introduced a 

six-instruction microprocessor. By doing more 

work in parallel, overall performance improves 

significantly. The complexity of superscalar chips 

adds to their cost, but since chip prices drop 

continually, this hasn’t been an issue except in 

low-cost embedded applications. 

Even though processors can execute sev¬ 

eral instructions per cycle, today’s software 

typically executes one instruction at a time (for 

compatibility with older processors). If an 

instruction cannot be executed immediately 

(for example, because its data must be fetched 

from external memory), most processors grind 

to a halt until that instruction can be completed. 

To get around this problem, several new 

microprocessors, including the PowerPC 604 

and Pentium Pro, implement out-of-order exe¬ 

cution. If one instruction has to wait, the pro¬ 

cessor simply begins work on the next instruc¬ 

tion instead of stalling. This subsequent instruc¬ 

tion thus completes before the first instruction, 

reversing the order that was originally intend¬ 

ed. In order for everything to appear to the soft¬ 

ware to be executing in the correct order, the 

CPU must be smart enough to know when this 
shuffling is appropriate. 

Designers have also taken advantage of the 

growth in transistor volume. In the 1980s, ven¬ 

dors began adding memory management units 

(to handle large programs) and floating-point 

units (to handle large calculations) onto their 

microprocessors. Today, some microproces¬ 

sors contain special circuits to connect direct¬ 

ly to memory and I/O chips. 

Cache memory is another popular way to 

take advantage of burgeoning transistor 

counts. By the early 1990s, microprocessors 

with several kilobytes of on-chip cache became 

common. This memory responded much 

quicker than external memory, so if critical data 

were kept there, the CPU could operate more 

efficiently. Over time, designers increased the 

size of this memory. Digital's 21164 Alpha pro¬ 

cessor contains 112 KB of cache organized 
as three separate memories. 

Next year's processors will have even more 

transistors, CPUs will execute more instruc¬ 

tions per cycle, and out-of-order algorithms will 

get more efficient. In time, developers may build 

new instruction sets that allow programs, rather 

than the processor, to put instructions into 

superscalar groups. This new technique will 

eliminate the complex grouping and out-of- 

order circuitry found in current superscalar 

processors. Intel is expected to take this path 

with its Merced (aka P7) processor, which is 

due to be released in 1998 or '99. 

The World According to Moore 
Transistor counts that double about every 18 months enable new chips to do 
more work per clock cycle. 

Year 

Chip 4004 8080 8086 80286 386DX 486 Pentium Pentium 
Pro 

Trar 2300 6000 29,000 134,000 275,000 1.2million 3.1 million 5.5million’ 

for CPU, excluding cache 

words and render photorealistic 3-D images. 

Perhaps more important, the perfor¬ 
mance of the $I microprocessor could also 
increase significantly in 25 years. Even 
dirt-cheap chips will be many times more 
powerful than today’s Pentium Pro. These 

low-cost chips will provide intelligence to 
many everyday devices that interact with 

users mainly through speech. Micropro¬ 

cessors have already brought tremendous 
changes to society, but hold on tight—the 
ride’s not over yet. O 

Littley Gwen nap is editor of Microprocessor 
Report (Sebastopol, CA). Contact hint vm edi- 

tors@bix.com. 
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Adobe FrameMaker 5 on Windows 95 & NT. 
Makes short work of long documents. 

Download a free HTML plug-in from 

www.adobe.com/speciaI/hotamale 

Adobe* FrameMaker* 5, the leading document publishing software, automates your time consuming 

J r^l authoring, formatting, and page layout tasks. And now its multi-platform' support includes Windows’ 95 

•tnd NT. Adobe FrameMaker lets you easily create long documents like books 

with cross-references and indices. What's more, it's the perfect tool to distribute 

»ritical documents on the Internet and intranet, making it easier than ever to publish online product documentation, business 

proposals, engineering specs, training manuals and more. If you've got a big job on any platform, now you've 

got the power to meet the challenge. For more on Adobe FrameMaker 5, call T800-388-9883 extension 23708. 

If you can dream it, you can do it: Adobe 

I *AI*o available on Window* J.l, Macintosh*. INiwer Macintosh*. and UNIX: SunOS'! Sun" Solaris*. HP/UX, Digital UNIX*, Silicon (iraphio* IRIX*, IBM* AIX*. Adobe, the Adobe logo, l;umcM<ikrr and the tagline. 

If you can dream it, you can do it” are trademark* of Adobe Systems Incorporated. All other mark* are the property of their respective companies. olWfc Adobe Systems Incorporated. All right* reserved. 
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multimedia 
digital camera 

Stills with Sound 

Ricoh’s RDC-2 advanced design features let you go beyond just 

taking still pictures. Now you can bring your images to life by 

capturing the movements and sounds of your subjects. 

The RDC-2 lets you select between five independent recording 

Dual Lons Design utilizes a wide-angle 35mm and telephoto 55mm lens as 
well as Macro optics for close-up photography. 

Automatic Features like Auto Flash, Auto Focus and Auto Exposure makes 
picture taking effortless. 

Exposure Compensation adjustable to +/-5 EV stops in .3 increments gives 
you control over your images. 

LCD Monitor (optional) allows you to view your images before and after 
you shoot them. 

Compact Design makes the camera easy to hold yet small enough to fit in 
your shirt pocket. 

modes to capture digital information in any combination or 

order you choose: Still Mode with macro capability, Sound 

Mode, Stills with Sound Mode, Continuous Mode, Document 

Mode. 

The Ultimate Presentation Tool. The RDC-2 allows you to use 

your digital images in a multitude of ways...plug the RDC-2 into 

any TV monitor or VCR and playback your images and sounds 

instantly. Download text and graphics to the camera to customize 

Hear 
and enhance your presentations. 

RDC-1 3XZoom 
Digital Camera with Full 

Motion and Sound. 

what you 
DIGITAL 
CAMERA 

Macro Capability 

Think of the Possibilities! 

Document events, create entire 

presentations, send your images 

to the Internet within minutes. 

Communicate with co-workers 

in remote locations. 

Visit us @ 
www.ricohcpg.com 
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• High Resolution 768 x 576 images. 

• Portable: Easily fits in your briefcase, purse or pocket. 

• Output to Virtually All Digital Media: Output to color PC or video printer, TV monitor, or send still 

images and sound around the world via modem /digital phone. 

• 6 Different Data Recording Modes: Still images, sound, still images with sound, continuous 

shooting, full motion video with sound, document mode, and macro capability. 

• Removable Media: Stores everything on PCMCIA cards available in 2,8, and 24 megabyte capacities. 

• Software Included: Photo-editing and cataloging software is included for both Windows and 

Macintosh platforms. 

oo 
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Eight Ways to the Future 
Technology leaders agree: Change is the only sure thing 

about computing in the next decade. 

By Robert L. Huntmel 

wenty-five years ago, IC engineers fired the first shot 
in a technology revolution that changed our world. 
Their ammunition: the first commercial micro- 

I processor. 

Today, the revolution lives on as the rate of microproces¬ 
sor-induced change in our lives accelerates rather than shows 
any signs of subsiding. Faster processors at relatively low prices, 
new and better semiconduc¬ 
tor manufacturing tech¬ 
niques, and more imagina¬ 

tive software could make the 
next generation of comput¬ 
ing even more eye-popping 
than the first. 

How significant has the 

microprocessor’s impact 
been? Many people rank it 
among the top inventions of 
not only this century but of 
any century. For some peo¬ 

ple, microprocessors surpass 
even the wheel among man¬ 
kind’s achievements. 

“When we add human 
vision, innovation, insight, 

knowledge, and wisdom in 
the form of software to the 
microprocessor, we can see 
that [the impact has been) 
so much more than even the 
wheel,” asserts Marc An¬ 
dreessen, vice president of 
technology for Netscape 
Communications. “And 
we’ve only begun to scratch 
the surface of what the 
microprocessor makes pos¬ 
sible,” he adds. 

Other experts, including Intel’s Andrew S. Grove, now pres¬ 
ident and CEO of the company that gave us the first commer¬ 
cial microprocessor, see the computer-on-a-chip as part of 
broader and more significant technologies. “I would com¬ 
pare the microprocessor unit (MPU) to the invention of lan¬ 
guage and not the wheel. Both language and the MPU are allow¬ 
ing us to think and invent in new ways.” 

Dan Dobberpuhl, senior corporate consulting engineer at 

Digital Semiconductor and a key architect of the Alpha pro¬ 
cessor, believes that the more significant inventions were the 
stored-program digital computer, the transistor, and the inte¬ 

grated circuit. “The first microprocessor represented the tech¬ 
nology evolution of those three basic inventions,” Dobberpuhl 

says. Adds Doug Engelbart, legendary inventor of computing 
technology and founding director of the Bootstrap Institute: 

“If you look at the whole 
array of digital technol¬ 

ogy, the microprocessor 
is just a part of that. Nan¬ 
otechnology will eventu¬ 
ally take us way beyond 

| microprocessors].” 
Whether you believe 

the microprocessor com¬ 
pares to the wheel, or to 
a more modest inven¬ 
tion—like, say, movable 

type—its impact has 
touched nearly everyone 
in the last quarter of a 
century. What will the 

next 25 years bring? No 
one we know is fool¬ 
hardy enough to tackle 
that question. But we 
tracked down four other 
technology experts (in 
addition to Andreessen, 
Grove, Dobberpuhl, and 

Engelbart) whose deci¬ 
sions can shape, shake, or 
shatter the computer 
industry in the more 

immediate future (see 
page XX for biographies 
of our participants). We 

asked them to peer five to 10 years into the future. In the fol¬ 
lowing pages, they discuss how microprocessors may spawn 
more powerful PCs, ubiquitous portable computing devices, 
home 1j\Ns, and a global information network that may even 
make the world a better place to live. Of course no one knows 
for certain what the future holds, but if the ideas of these indi¬ 
viduals are any indication, computers and our lives will con¬ 
tinue to become more intertwined with each passing year. 
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What will the standard PC 
offer in five years? 

It will have a thin, rich-color 
screen; process spoken com¬ 
mands; integrate voice, video, 
and screen-sharing with power¬ 
ful visualization tools; run about 
10 times as fast as today. 

This is sort of like asking, in 18%, 
what the office typewriter will look 
like in 1996. 

Eight times faster per CPU (with 
symmetric multiprocessor op¬ 
tions), four times more memory, 
flat-panel touch displays, speech 
recognition, eye tracking, and 
videoconferencing. 

What new features will come 
in 10 years? 

Another factor of 10 in perfor- [See # 1 ] 
manceand storage capacity. Peo¬ 
ple will wear computers tied to 
lightweight "mirror shadcs"-stylc 
displays. 

Forty times faster per CPU (four-1 

way SMP, gain depends on soft¬ 
ware), 16timesmorememory,and 
(who knows what else?). 

Will tomorrow's computers 
be predominately general- 
purpose or specialty (i.e., 
Wei) PC) systems? 

How will microprocessors 
change our homes in the 
next decade? 

What kind of new GUIs will 
more powerful processors 
make possible in 10 years? 

How important will the 
Internet be in five years? 

How long will Moore's Law 
continue to be relevant? 

When will quantum effects 
and other problems 
require radically new chip 
technologies? 

Specialty systems may outnum¬ 
ber PCs in five years, but even 
more important will be ubiqui¬ 
tous computers for flexible, secure 
access to your information, wher¬ 
ever you go. 

At least one-third of American 
homes will integrate entertain¬ 
ment systems and satellite, cable, 
Internet, energy, and lighting tech¬ 
nologies with networked infor¬ 
mation by the end of 10 years. 

The idea of a GUI is too restric¬ 
tive. Imagine an immersive user 
interface that leverages global, 
real-time, multimedia, and net¬ 
worked information. 

The Internet will have begun to 
disappear, like electricity and tele¬ 
phony, into the woodwork. And it 
will [be accessible) everywhere, in 
wired or wireless forms. 

Through 2020, when we will see 
a discontinuous improvement in 
performance rejoining a new 
Moore's Law eurve based on a 
transition toward molecular nan¬ 
otechnology. 

Probably until about 2007. By that 
time, however, dramatically new 
chip technologies based on quan¬ 
tum dots and tunneling will have 
begun to arrive. 

The location of disk drives is not 
the issue. But seamless down¬ 
loading and full associative link¬ 
ing of software and information, 
together with a suitable payment 
method, holds enormous promise. 

Integrated systems will access 
text, voice and video messaging, 
interactive entertainment, and 
electronic commerce. But let's 
hope that our children still learn 
to program! 

Many people will be able to com¬ 
municate verbally with a portable 
digita^reprcsentative,’: an on-line 
business agent and personal sec¬ 
retary. Some representatives will 
be at home in 3-D virtual worlds. 

At least as important as the com- 
bination of phones, TV, radio, 
printed publications, and PCs arc 
today. 

The enormous investments already 
made should allow current chip 
technology to continue its 
price/performance trend for five 
to 10 more years. 

I’m not sure we will be forced to 
develop nanotechnology, but I 
sure hope we do. 

They will coexist. Over time, spe¬ 
cialty devices will dominate 
because they’ll be cheaper. Gen¬ 
eral-purpose devices will remain 
important, especially in business 
and technical applications. 

Embedded microcontrollers are! 
already pervasive. In 10 years,! 
they'll be* linked by wireless nct-1 
working within the home, leading ] 
to all sorts of wild possibilities. 1 

There are only so many things to 
be done with GUIs. The real 
advances will be in how the com¬ 
puter gets its inputs from humans, 
with things like speech recogni¬ 
tion, eye tracking, etc. 

Demand for high-performance I 
internetworking will continue to I 
outstrip the ability of the com-1 
munications infrastructure to 1 
actually supply it. 

For at least 10 years. The rates of I 
improvement are likely to drop 
off somewhat, however, due pri- I 
marily to economic considcra- J 
tions rather than technical limi¬ 
tations. 

Quantum effects are here today 
and must be taken into account. 
But they won’t force fundamen¬ 
tal changes within the 10-year 
horizon. 

Will we manufacture chips 
in zero-gravity environments 
in orbital fahs anytime soon? 

Only as an unlikely and distant There’s some future for it but the No. 
possibility. Nanotechnology will extent of it remains to be seen, 
have begun to bear fruit before 
zero-gravity chip manufacturing 
makes sense. 

What will be the next “sea 
change'' in computing? 

A secure, truly mobile agent lan¬ 
guage-way beyond Java-will 
eliminate the Tower of Babel that 
prevents us from harvesting more 
of the benefits of computing and 
communications today. 

We may experienee a gradual 
drift into a surveillance society. 
Alternately, cryptography and 
digital “representatives’' will pro¬ 
tect our privacy while allowing 
participation in cyberspace. 

The merging of cellular phones, 
portable computers, and high¬ 
speed networked servers offers 
many exciting possibilities. 
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The standard PC may well be your 
perv trial PC rather than the office 
K*. It will probably be a descen¬ 
dant i if the network computer that 
We’re talking about today. 

Surgically implanted? 

Ihe network computer isgoing to 
be the general computer. The idea 
of locking up all your resources in 
one box will disappear. 

Hon1 c-based education, commu- 
nications, collaboration, and 
telecommuting will expand. 
Appliances, lighting, and other 
things in our homes will become 
more flexible. 

GUIs are metaphorsof yesterday’s 
way of living—a desktop, a folder, 
and so on. We need to think of 
ways to connect humans to [infor¬ 
mation] that are not related to the 
underlying system. 

Eleven on a scale of 10. That kind 

of e i mmunication is priceless and 

inevitable. We absolutely have to 

think of the future with a public, 

global, high-speed network. 

fin limit for miniaturization, 
speed, and low cost [is] beyond 
where semiconductors can go. In 
10 years, another technology 
might replace semiconductors. 

We’ll run out of gas in 10 years. 
Eventually we'll be arranging 
individual molecules. 

Zero-gravity is great for some 
things, but what? On many 
processes, gravity has negligible 
ef feet. Surface tension, for exam- 
pit . can be a greater factor. 

Improving the collective IQ for 
people who want to collectively 
work on tough problems. That's 
tin grand challenge. The first one 
to do it wins, and the real winner 
is humanity. 

Eight times more RAM, eight 
times more magnetic storage, 
four times faster processor speed. 
Built-in support for teleconfer¬ 
encing and intelligent databases. 

Seamless integration of comput¬ 
ing and communication, pattern 
recognition for speech, and simul¬ 
taneous language translation for 
simple sentences. 

The general-purpose PC will con¬ 
tinue to be dominant for the fore¬ 
seeable future, but there is room 
for specialty systems. 

Our homes will enjoy on-demand 
entertainment, virtual reality 
games, and a critical mass of mul¬ 
timedia and interactive education 
software with the associated social 
impact. 

We'll manipulate simulated 3-D 
objects and navigate in a 3-D 
cyberworld. The computer will 
have the senses of touch, hear¬ 
ing, and sight, making possible 
human-like interactions. 

It will have major social impact and 
vast technological and economic 
consequences. It will promote 
peace by bringing people togeth¬ 
er and will restructure the com¬ 
munications infrastructure. 

For at least another 30 years. 
Moore’s Law will progressively 
slow down, from doubling every 
one-and-a-half years now to 
doubling every two years start¬ 
ing in five years, and so on. 

A factor of 1000 in circuit density; 
a factor of 100 in chip area. From 
one active layer to multiple active 
layers, up to 100 layers; overall a 
factor of 1,000,000. 

While research may be important. 
I see insignificant manufactur¬ 
ing in space for at least the next 
20 years. 

Computers with sensory-motor 
capabilities that turn into 
autonomous,intelligent machines 
capable of purposeful and intelli¬ 
gent behavior in the real world. 

Multiple video windows for desk¬ 
top conferencing, intelligent 
agents for filtering and finding 
information on intranets and the 
Internet, rich 3-D graphics. All 
managed remotely. 

Any answer, from anyone, is 
science fiction. 

The PC will still be the mainstream 
machine, but there will be a wide 
range of specialty peripherals that 
connect to it 

In five years, you’ll play games on 
a PC instead of a TV, do home¬ 
work on a PC instead of on paper, 
and communicate via your home 
PC. 

Ever-increasing processor perfor¬ 
mance enables ever more photo- 
rralistic and 3-D GUIs. I expect that 
this trend will continue. 

Humans subtract out powerful 
mcdiums-such as radio and TV- 
from their experience and focus 
on the content. The Internet will 
be the same way. vastly impor¬ 
tant, and just there. 

It will be stable-for at least the 
next 15 years. 

Again, for at least the next 15 
years. 

No. 

If I knew that... 

The office PC will have a speech- 
enabled human interface with the 
ability to access, process, and store 
information all over the world. 

The desktop PC will disappear, 
replaced by a pocket-size mobile 
device with 10 times the power of 
contemporary PCs. 

In five years, the vast majority of 
computers will be general-pur¬ 
pose PCs. In 10 years, the volume 
computer will be a hand-held 
device for wireless, e-mail, and 
Internet communications. 

In five years, homes will have a cen¬ 
tral PC serving as the communi¬ 
cations backbone for the family. 
In 10 years, there will be a major 
shift to personal mobile commu¬ 
nications and computing. 

Dramatic improvements in micro¬ 
processor performance will final¬ 
ly bring computing to a new 
human-interface era of speech 
and virtual reality interfaces. 

The Internet will become the pri¬ 
mary source of information, train¬ 
ing, and customcrsupport both at 
home and at work. 

Three-dimensional imaging and 
rendering, speech, Internet 
agents, and the human interface 
will drive the almost insatiable 
desire for computing power 
indefinitely. 

The challenge is to drive on-chip 
voltages to 1 V as we approach 
0.1 -micron gate geometry to 
avoid quantum effects. This trend 
will probably continue for 15 years 
before we hit the brick wall. 

Capital costs of space manufac¬ 
turing are and will remain pro¬ 
hibitive for the foreseeable 
future. It's also hard to find peo¬ 
ple with both manufacturing and 
astronautical skills. 

The human interface will finally 
fulfill the easc-of-use model for 
everyone to feel comfortable. The 
interface will consist of sophisti¬ 
cated speech recognition and syn¬ 
thesis and virtual reality. 

It will likely operate in the range 
of 300 to 700 MHz. Its perfor¬ 
mance will scale linearly with fre¬ 
quency, so a 500-MHz PC will be 
five times as fast as today's 100- 
MHzPCs. 

The networking infrastructure 
will begin to catch up to the capa¬ 
bility of personal computers. Cur¬ 
rently, this infrastructure hobbles 
their capability. 

In five years, there will be some 
fragmentation toward specialty 
devices. But because thisisa cost- 
driven industry, general-purpose 
computers will dominate. 

Fat pipes will make our phones 
and TVs more PC-like. Ever more 
powerful microprocessors will 
enable computers to become a 
central communications tool or 
port in our homes. 

Untrained speech and handwrit¬ 
ing recognition will be common¬ 
place. Motion picture-quality 
video and 3-D graphics with sur¬ 
round-sound will be directed by 
voice command. 

The Internet will be as ubiquitous 
in our lives as cable television is 
today. 

While it becomes increasingly 
expensive and the slope of the line 
may flatten a bit, I don’t see an end 
to the progression over the next 
lOycars. 

Silicon has legs. We will still be 
using it below .1 micron! 

Truly a dumb idea. In our cost- 
driven industry, there would not 
be an acceptable economic return. 

Fat pipes. The fifth wave of com¬ 
puting, Lc., public-network com¬ 
puting, will realize its full poten¬ 
tial when bandwidth is as cheap 
as bits. 
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Eight Ways to the Future 

C)ur participants arc: 

Marc Andreessen 
Vice president of technology, 
Netscape Communications Corp. 
At age 22, Andreessen cofounded Net¬ 
scape and used his undergraduate work 
on Mosaic, a prototype Web browser, as 

the foundation for Netscape Navigator. 

David Chaum 
Chief of technology and chairman, 
DigiCash B.V. 

Chaum is the founder and chairman of 

DigiCash, a developer of electronic cash 
payment systems. He formerly was the 
head of the Cryptography Group at 
CWI, the Dutch nationally funded cen¬ 

ter for research in mathematics and com¬ 
puter science. Chaum also founded the 
International Association for Crypto¬ 
logic Research. 

Dan Dobberpuhl 
Senior corporate consulting engineer, 
ldigital Semiconductor, 
Digital Equipment Corp. 

Dobberpuhl led the company’s RISC 

development effort, which produced the 

Alpha processor architecture. He was a 
design leader for a variety of VLSI pro¬ 
jects, including the PDP-11 and Micro- 
VAX 2. 

Doug Engelbart 
bounding director. Bootstrap Institute. 
Best known for developing an innovative 
wooden mouse in 1963, an integrated 
hypertext/groupware system, and numer¬ 
ous other concepts now at the core of 
computing, Fngclbart’s work at the Boot¬ 
strap Institute centers on bringing com¬ 
panies together to collaborate on new 
technologies. 

Federico Faggin 
President and CEO, Synaptics Inc. 
As an Intel engineer, he created the phys¬ 
ical layout of the 4004, the first commer¬ 
cial microprocessor. Later, Faggin found¬ 
ed Zilog, the developer of the Z80 
processor, and in 1986 he helped launch 

Synaptics, which develops pattern-recog¬ 
nition and neural network systems. 

Andrew S. Grove 
President and CEO, Intel Corp. 

Grove became Intel’s president in 1979; 

in 1987 he was named chief executive 
officer. He holds several patents on semi¬ 
conductor devices and technology. 

Jerry Rogers 
President and CEOf Cyrix Corp. 
When Rogers helped found Cyrix in 
1988, the company was primarily a 
designer of math coprocessors. Four 
years later, the firm started making 

microprocessors. 

W.J. (Jerry) Sanders III 
Chairman and chief executive officer. 
Advanced Micro Devices. 
Before cofounding this semiconductor 
firm in 1969, Sanders held a variety of 
positions in the engineering, sales, and 
marketing departments of Motorola 
Semiconductor, Douglas Aircraft, and 
other companies. □ 

Robert L. Hummel is a programmer, 

consultant, and author. You can reach 

him at rhummel@monad.net. 
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INC.. C. CLARKE/WESTLIGHT. RON KIMBALL STUDIOS. 
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GRAPHIC. INC. 

"Tough questions to ask about UPSs. 
And the answers you'll get if you ask... 

Aren't all UPS warranties alike? 
No. Deltec offers the industry's longest, 
most comprehensive warranties 
including 5- and 10-year pro-rated 
warranties, $25,000 Load Protection, 
and a 60-Day No Questions Asked 
Customer Satisfaction Guarantee. 

Aren't all UPS batteries alike? 
Batteries, the most critical component of 
any UPS, are alike. Deltec is the only 
manufacturer to offer Advanced battery 
Management (ABM,M) that uses a 
patented 3-stage charger to double 
battery life. Exclusive circuitry also 
provides reliable advanced warning 
when batteries require service — so 
users are never left in the dark. 

What determines price/performance 
value? 
From PCs to mainframes, Deltec UPSs 
are, the price/performance leaders in 
the areas most important to users: 
reliability, ease-of-use, and customer 
support. Deltec's goal is to offer 
products with unique user benefits at 
very competitive prices. 

Coll today lor a FREE info kit: 

DP 1-800-DELTEC-l 

How important is a broad product line? 
Deltec's roots were established 
protecting critical mainframe applica¬ 
tions. We now bring those advanced 
features to micro UPSs with the most 
comprehensive product offering 
available and factory trained service 
engineers throughout the nation. 

How do you evaluate system reliability? 
After more than 25 years as a technol¬ 
ogy leader end-users, independent test 
labs, and leading computer manufac¬ 
turers alike have rated Deltec UPSs #1 
in this vital area. 

Why is power management software 
important? 
Protecting data is as important as 
safeguarding hardware. Deltec's power 
management software saves data 
throughout the network and ensures 
graceful shutdown during extended 
blackouts. LanSafe III and FailSafe III 
packages are compatible with all major 
operating systems — and work with 
Deltec's, as well as other 
manufacturer's, UPSs. 

DELTEC 
Innovators in Power Protection for 25 Years 

ii 
inlo@deltecpower.com 

i * 
.deltecpower.com 
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MAXIMIZE YOUR MARKETING DOLLARS 
WITH BYTE REPRINTS! 

BYTE Reprints serve as 
high-quality, inexpensive 
promotional tools for: 

• Trade show handouts 

Direct mail campaigns 

Dealer/distributor promotions 

Training and educating 

key personnel 

• Presentations at conferences/ 

seminars 

And there's more! 

• BYTE article reprints are 

NOW AVAILABLE in hard-copy and 

electronic formats 

• BYTE reprints can be customized 

with your company name, 

logo, product picture, etc. 

Call today for information 
and quantity prices* 

Susan Monkton 

BYI’E Reprint Department 

One Phoenix Mill Lane 

Peterborough, NU 03458 

Phone: 603-924-2618 

Fax: 603-924-2683 

E-Mail: smonkton@mcgraw-hill.com 

/\ Division of Vic McGraw-Hill (Amfxtnks 



Diagnose any PC’s problems fast will 

Micro-Scone 6.1 
UNIVERSAL DIAGNOSTIC SOFTWARE 

Fully o/s independent 
diagnostic software... 

Callfor uf^rade pricing & 
complete new features list! 

MICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 

the expanding need for accurate system diagnosis in the rapidly growing 

desktop computer market. Patterned after super-mini and mainframe diagnostic 

routines, MICRO-SCOPE runs independently of any standard operating 

system, and is therefore at home on any machine in the Intel world. Speed, 
ease-of-use, and razor sharp ACCURACY' are a few of the advantages that arise* 

from this system independence. Jerry Pournelle awarded MOO-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-LEVEL FORMAT—Performs low-level format on all hard drives 

including IDE drives. ♦ TRUE HARDWARE DIAGNOSTICS—Accurate testing 
of CPU. IRQ’s, DMA’s, memory, hard drives, floppy drives, video cards, etc. 

♦ RELOCATES TRACK 0 on hard drives that support relocation. ♦ IRQ 

CHECK—Talks directly to hardware and shows I/O address and IRQ of 

devices that respond. ♦ O/S INDEPENDENT—Does not rely on O/S for 

diagnostics. 'Talks to PC at hardware level. All tests arc* full function regardless 

of O/S (i.e. Windows, Novell, UNIX, 0/S2). ♦ IRQ DISPLAY—Show bits 

enabled in IRQ chip for finding cards that are software driven (Network, Sound 

Card, etc.). ♦ MEMORY DISPLAY—Display's any physical bit 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! 

•* * . 
N «**»*«?* v°* 

Complete Micro-Scope Maimal— easy to 

follow testing procedures and detailed error 

code descriptions. See the features list at left to 

view some of the incredible wealth of testing 

capabilities this program contains. 

• Get the best, most accurate 
tull-system diagnostics pachage 
tor all your problem PCs. 

• Loui-Leuel Formats all bard 
driues including ides. Allows 
relocation ot Track o. 

• works with any PC regardless 
ol o/s: DOS. windows 95 & NT. 
0/S2, Unix, noueii. etc. 

2 Micro-Scope 

floppy disks— 

containing the best 
PC diagnostic tools 
on the market. 
Comes with both 3.5H 
and 5.25" disks to 
work with any PC 

^Universal 
Diagnostics 

TOOLKIT^ 

Loop-back Plugs— 

9-pin serial, 25-pin serial 

and 25-pin parallel 

plugs, used for external 

I/O port testing. 

Govt. Orders: NSN-7030-01-421-6459 

Call noui lor special Pricing 

1-800-864-8008 m sa sm 



[253 Optional Tutorial 
and PC Trouble* Shooting 
Videos—Call for titles and 
current prices. A wealth 
of technical help at your 
fingertips. 

IIMVI.K.NM. 

ISA. HINA K . 

I \tensive Post-Probe Manual—exhaustively complete, 
containing BIOS error codes for most PCs on the market, 
look 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. 

Effil \o\V 
\X"A^ 

PC won't boot up? Find out whv 
fast with our unluersal POST card... 
ttrPhis is the only card that will function in every system on the market. The 

1 documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 
bus signals monitored by the card.” —Scott Mueller from his globally 
recognized book, *1 pgrading & Repairing PCs, Second Edition' 

♦ Includes pads for voltmeter to attach for actual voltage testing under load. 
♦ 4 LEDs monitor +5vdc -5vdc + 12vdc -12vdc. ♦ Monitors Hi & la) clock and 
OSC cycles to distinguish between dock chip or crvstal failure. ♦ Monitors I/O 
Write and I/O Read to distinguish between write and read errors. ♦ Accurately 
monitors progress of l*OST for computers iritbon/ POST codes. ♦ Reads POST 
codes from any IBM or compatible that emits POST codes. ISA/EISA/MCA. 
♦ Compatible with Micro Channel computers. ♦ Dip switch allows easy selec¬ 
tion of I/O ports to read. ♦ Indudes TRI-STATE LOGIC PROBE to determine 
actual chip failures. ♦ Manual includes chip layouts and detailed POST proce¬ 
dures for all mainr BIOSv ♦ AND Ml CM MOKE...cull Ini more drlails 

Govt. Orders: NSN-7025-01-421-6467 

micro 2000. me. Makers of Professional PC Diagnostic Tools 
1100 Hast Broadway. Suite 301, Glendale, California. USA 91205 
Toll Free: 800/864-8008 • Phone: 818/547-0125 • Fax: 818/547-0397 

Tri-Slate Logic Probe—works 
with Post-Probe and enables testing 
down to individual chip level. 

Durable /ip-up Leatherette 
Carry ing Case—all your tools 
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, EISA, Compaq 
and Micro Channel PCs. 

Micro-Channel Adapter Card— 
(behind Post-Probe card) allows Post- 
Probe* to be used with Micro-Channel 
equipped computers. 

Web Site: http://w ww .micro2000.com 
International Orders please call: 
Micro 2000 lustndii.61-42-574 114 
Micro 2000 I h.n 1i62 i83 *83 

Micro 2000 Amsterdam.31-206-384-433 
Micro 2000 Germany.49-69-420-8278 

lafindH «> 11% Mtm .*«• lar 11 Rurftt* Rnnwi 
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• ISA Adapters 
• Diml'C Software 

SURE AIR 
tit lull I • S'tNItHItll III lit lift'I 

Shi|>|Hii}' n>x imlitiknl All iciunix ntu,i lw\c RMA» jml hr m orifmal umdilMia Wlda) mnory Kn.1 
MMIUHCV. Minw *l»i|n<inv UK- ii-vi.Kkinv. ,.»ik«'II.Hi.hi l.v « hik-iMharj v-tl po*v\\ol xml lolcd 

pruw to Uttfifinv All I**JW*\ a*tf ii.ulrinjiU at ikrir i.mipantc* Nm mpuuubk lot lynofrjphi 
col vmn\ * I Oik; (‘onifutihiljiy (nurjiikT insolvrt critam nstiictNMK. call fix dcuiiv llityhc-, Nciwmi 

S)«im In.iyltf Dwo.lt .mmI lurfm Intt-inei ju' ii«lrnu«li\ **( Hu*hr\ Nd»«l SyMflm, In*. 

The Time it takes to Download 
a 4.8 megabyte file 

58.7 Minn 14.4 Modem 

28.8 Modem 

ISDN 

DirecPC 

2‘>.2 Minnies 

■ 'Mi Minnies 

I .‘>8 Minutes 

1 Shorter bars are better 

Pre4 onligured systems are 
available. Starting at $1W5! 

1.800.292.5742 
GEOSAI 

( OMMONK AIIOMS 

Let GeoSat put the world in your hands. 

THIS IS YOUR FASTEST 
Jj'Jj< TO THE IHTERHET! 

View £o Bookmarks Qptions directory Window Help 

im 
Open Find 

http: //www. geosat. com/ 

4ew! I What't Cool! | Handbook | Net Search | Net Directory | Software 

To the Internet user phone lines are a frustrating, time 
consuming joke. Stop being limited by the technology behind the 
phone system and receive information from the internet quickly, 
easily and digitally. 

Intrahuing the Hughes V 
Network System Direct PC' with Turbo ' t 
Internet. Here’s how it works: You send yourx. j 
requests for data out over your old 28.8 modem. ^ / 
(Remember, data requests are small binary com- 
mauds that move just fine over standard phone lines.) 
Then, instead of sending all those graphical home pages and \ 
downloads back through your 28.8 modem, the information Is 
shot down to your computer via your DirecPC satellite dish. 
The result: Now you can tour the Internet at 
400kbps... 14timcs faster tlian your 28.8 modem running at its 
fastest Iliat’s it! You’ve got the information of the Internet with¬ 
out the World Wide Wait It’s easy to install, or we’ll do it for you. 
Give us a call, they’re 
going fast! ^ Your Entire 

(Hike ( an Now 
I Have The Internet! I 

Onl^ 

1 $849 

“At least 15 times 
faster than your 
standard 28.8...” 

Desmond Crisis 

C/Net 8/11/96 “A major speed hump on the so 
called information super high 
way has been cleared thanks 
to Renegade Systems of 
Gilbert" Tribune 
Newspapers, PhoeiytfT 

Arizona 

System includes: 
► 21” l-ilHTt'lass Dish 
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Germany and International: 

WIBU-SYSTEMS AG 

Rweppurrer Stnue S4 0-761)7 Karliruhe 

^ North and South America: 

f&to + Griffin Technologies Inc. 

J 1 { 1617 StAndrew Dr. Lawrence, KS 66047 
^ TLU INCXOGIFS IM T#1 (W0) W6.6S78 ♦ (913)8)2.2070 

FAX (90) 8)2-8787 CIS 71141)624 

emaisalesfllgnAechcom wwwgnAechcom 

Belgium, Lux.: COMPUSEC Tei *)2-2 64S0944 Fa* *32-2 6464266 ^oScon^vec be 

Croatia: ARIES D.o.o. T«L *)8S-I-2227S2 Fa« *38S l-2)26S)S 

Estland: LanSoft Ltd. Tel *372-2 444760 F»* *)72-2-682760 Un«>lt$'n<o'-«tee 

Japan: Visual Networks Co. Ltd. Tel *81-3-340S7801 Far -81 -3-340S7818 
email m.les-wie<@<)rbero* net 

Netherlands. COMPUSEC T« *)I-S) S74022) Far *31.5) 5726822 nbQcomposec be 
V STEMS. BBS *49-721-9) 172-2) OS 100142.1674 

emad: mfo&Mbu de httpi/www.wibu.de 

Imagine if you could lake all of your forms-Iwsul data 

.aid instantly send it to your database—no manual data 

entry, no delays. Stop imagining and do it today with 

YYAJtform, the most accurate and affordable forms 

processing software available. 

WAX form has the power, s|>eed and accuracy you 

need to automatically collect data from scanned or faxed- 

in forms. Using familiar communications—pajwr and 

|x*n, fax machines and nuxlcms—TYAXfonn nails 

band printed, typed and filled-in data. 

READS MACHINE 

PRINT TEXT (OCR) 

READS HAND PRINT 

TEXT (ICR) 

READS OPTICAl 
MARK RECOGNITION 

ENTRIES (OMR) 

READS BARCODES 

Automated 

DATA ENTRY. 

ACCURACY 

FROM A TO Z. 

CanUff^'S«ftwarc 
PIIONK 619-752-5200 MX: (ill-752-5222 

Eliminating data entry means your stafT will lx* free 

for nx>n* productive activities Having data entered 

in secotuls means inenased pnxluctivity—you'll 

work smarter, capture more daUi. faster and 

w ith less effort. 

Thousands of com|>anies use WAX form to 

make their businesses more efficient. Join them In 

tailing 800-659-8755 today. 

For more information, visit Cardiff Software's 

Web site: http:www.cardiffsw.com. 

REGISTRATION FORMS, 

SALES ORDERS. ClAIMS. 

TIME CARDS. SURVEYS 

AND MORE 

' 

til 

Providing the highest quality Software Protection since 1989 

fft&hch on 

WIBU-KEY on stage 
at these events: 

« COMDEX 
Fall'96 S2031 

Sands Expo. Las Vegas 
November 18 - 22. 1996 

Order V° ^-w 

.u.nt*. V™ ' th.com 

• n© more and more developers WIBU-KEY 

prntftct their software against piracy? 

'HwHH You could use a WIBU-BOX rmdc in 1989 right now with 

vViMitom NT. which d»dn*t exist 1989* Also you can run old software 

" >S right now in a DOS box on Windows 95 or NT. Every 

v|IUjij^K<omci with a full 3-ycar warranty. 

• tost flexible security system for you, the programmer: 

• Windows Interface for programming WIBU-BOXcs and protcc- 

m of Styftcations Automatic detection of all WIBU-BOX variants at 

'•itiijfoniparcnt and cascadablc WIBLP -BOXcs for LPT, COM 

ADtl.as well as PCCard and (E)ISA card. No special, expensive 

• »iV dongle - the same WIBU-BOX works for single stations 

I uf i nttwork with programmable usage limits Protect over 200 

nt appjlcations scpcratcly within one WIBU-BOX One consi- 

APtfor DOS. Windows 3.x, 95. NT OS/2, MacOS and 

N» (workt,|idcpcndcnt of the programming language. 

uoAjser-fricndly security system for your customer, the 

•I U'«’rj The WIBU-BOX is one of the smallest dongles available 

i unique design and handling advantage for your customers. A 

. twerful gontrol Panel applet provides easy installation and diagnostic 

i for yot(r customer New sales or program updates can be hand- 

'• it by Remote Programming" the WIBU-BOX on your customer's PC 

• mat ittcure system: WIBU-KEY doesn't just do a quick check 

'•■ ic« f tR dongle is connected - it works by encrypting through our 

• ASIC. Each encryption through the WIBU-BOX is initialized by 

(block chiffre. 64 bit key) Each encryption has over 4 

II lOfBrbnts. chosen by a 32 bit selection code.The odds of 

uliifigPflC program's encryption arc I in I0*°. and that process would 

you no further on cracking any other program's encryption 
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You know it’s out there. Information that will affect 

your world, your life, your state of being. All you need 

is the time and energy to find it. All you need is 

AirMedia Live. ITS NEW. IT’S WIRELESS. IT COMES TO YOU. 

We continuously broadcast the best of the Internet 

directly to your PC, without your needing to be on-line 

or tying up a phone line. AirMedia Live Internet 

Broadcast Network delivers breaking headline stories 

from sources like Knight-Ridder and Reuters, the latest 

stock market updates from financial sites including 

Quote.com and up-to-the-minute sports scores from 

services like The Sports Network and SportsLine. 

AirMedia Live never sleeps—you get 

E-Mail alerts, weather forecasts, 

entertainment reviews and more. 

Beamed right into your computer. 

DISCONNECT & STAY INFORMED. After 

you’ve signed up, relax and use your 

computer as you always do. Before 

you know it you’ll receive audio and 

visual alerts which fly in wirelessly 

Hot off the Internetand appear above 

whatever application you're using. 

Click on one of these alert icons and 

now you’ve got your finger on the pulse of the web. 

FOR THOSE WHO NEED TO KNOW FIRST. So how do you 

get your hands on this revolutionary service? Simple. 

Install a Global Village NewsCatcher that includes our 

award winning multimedia software. Then sign up. 

A higher intelligence awaits you. 

Visit us at www.airmedia.com or call 1-800-AIR-MEDIA. 

AirMedia Live. 
Internet Broadcast Network 

NewsCatcher 
NewsCatcher trom Global Village Communication. Featuring Ihe AirMedia Live Internet Broadcast Network. Now available in a computer store near you. 
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XiPro200:™e“s the pc-World: 

HhioMMismn 

Xi l*ro20U MluvsrJ 
Nm. im 1 

\i PI33 MTtwu k 

BVTI 

Xi manufactures the fastest 200MHz Workstations* 
with Single, Dual & 512KBC processor option! 

Xi* PI33/200 MTower SP 
- Intel* Pentium Processor 133 to 2(K)MII/ 
- 16MB 60ns EDO, 256KB SBP Cache 
- 1.7GB 9ms IDE4 HD, 32 wavetable sound 
- 31) Accelerator 2 MB Video PCI MPEG 
- 4 Cl) bundle w/3D games, pad & PW spkrs 
- 17” Optiqucst 2Hdp 1280 x I024NI 
- 1.44 I'D, I04K Kh, 2B Logitech mouse 
- Xi 5Bays Mini Tower Case 200W UL PS 
- Microsoft Windows 95 CD, 8xCD ROM 

133/166/200: $1749/$1999/$2199 

Xi Pro200 MTower SP 
- 2(X)Mllz Intel Pentium Pro Processor 
- 256KB int. SBP Cache, Intel 440FX CS 
- 16MB 60ns FIX) RAM exp. to 768MB 
- 2.5GB9msIDE4 III).4xISA,4x PCI 
- 128-Bit MPEG STB 2.25MB MDRAM PC I 
- 17” Opti/Viewsonic .26dp 1600 x 1280NI 
- I.44FD, I04K Kb, MS or Logitech Mouse 

Xi 7Btys Mid fewer Owe 235W UL PS 
- Microsoft Windows 95 CD, 8 x CD-ROM 

$2499 w/32MR RAM: $2649 

Xi Pr«200/400 NTowcr DP 
- Intel Pentium Pro Processor, 256K Int. SBC* 
- 32MB 60ns EDO expandable to 1024MB 
- Dual Pentium Pro SMP ZIF Socket 8 
- 2.01GB 9ms UltraWidc SCSI-3 40MB/sec 
- 128-Bit MPEG STB 2.25MB MDRAM PC I 
- 17” Opti/ViewSonic .26dp 16(H) x I280NI 
- I.44FD. I04K Kb. MS or Logitech Mouse 
- Xi lOBays Full Tower C ase 300W UL PS 
- Microsoft Windows NT 4.0, 8 x CD-ROM 

One CPU: $3099 Two CPUs: $4509 

BESTSELLER SW MONITOR UPGRADES VIDEO UPGRADES* 
MS Office 95 Pro w/Bookshclf: $ call 17” ViewSonic 17PS .25dp S 145 Matrox Millennium 4/8MB $187/5 559 
LIGHTSCAPE Visualization $ call 21” ViewSonic P8I0.25dp $ 1099 Accel Pro 1000 4 f4GIint Delta $1639 
Vibrant (iraphics SoOcnginc 3.6x $ call 21” ViewSonic P8I5 .25dp $ 1349 ELSA GLona-M/L Glint Delta $1499/1899 

All Systems Xi Certified for AutoCAD 13, 3D Studio MAX, PRO/E & LIGI ITSCAPE. 

100+ Options available in stock. Call for a Custom Quote. Business Lease from $78/month. I 

CALL TOLL FREE: 1-800-432-0486 
INTL: (714)498-0858 FAX: (714)492-6571 

http://www.xicomputer.com E-Mail: xi@xicomputer.com 

THREE YEARS WARRANTY: Parts & Labor on monitors & systems. Xi-ONSITE optional express fret 

replacement parts shipping. 30 Day Money Back Guarantee. 24Hr. Life lime Ioll-l*ree IIW Tech Support 

Mail: Xi Computer Corporation, 080 Callc Negocio, San Clemente, CA 92673 

’As per PC Wtotld Ju*y 1906 (page 172 & 202) and CAOntyst & Mcroalnhon Manager Mag-i/ww* May 1996 FVmbum PHOu roundup rovurws & PC Computing S«p< 1996 A* pnc*w and *poafcaita>n* •ftodrvo Nov 1st 1996 & MbfOCt I 

rtwngo willnxit node* Prtan do not Indudo shipping For mom information on Xi product* & Mono** cai or wmto (o Xi Computor Xi is not r««poraiMo lor photo A typo errors Money Bat* «too* not mefodo Irwght botti way* A *oftww1 
Vxkio upg Irom 128STB Monitor opg from 1V ?6dp Xi. ttw Xi I oqo. Workstations Mm rngnlored tmd*m.irk% A NToww. M Tows «r« trademarks ot Xi Computer Corporation Xi MTower A N Tower *y«teme are FCC dee* A rated tor u*eI 

a commrwa.il environment The Intel Inside Logo and FNantium are regntered trjidemarks and the fAontium Processor Logo and tho Pentium Pro Processor Logo are Trademarks ot Intel Corporation A* other trademarks ot Iherr respedN 
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Suddenly, everybody’s switching. 

Now with 

mouse control 

and password 

Hurity! 

I 
OSCAR's user-definable system 

nomenclature lets you name servers 

anything you want, for a more 

intuitive sense of what's happening 

where. 

View 8 systems - or 

use the mouse to 

scroll down to see 

up to 100*! 

Get cross-platform 

monitor switching 
Introducing OSCAR'', the industry's first 

on-screen menu system offered on all switching 

systems from Apex PC Solutions, Inc. 

OSCAR (On-Screen Configuration & 

Activity Reporting) allows you to select and 

control all the systems in your data 

center with a simple click of the 

mouse. Using a single keyboard, 

mouse and monitor, OSCAR 

lets you access a wide range of 

hardware such as RS-6000, 

Macintosh®, SUN® and HP- 

9000. Then quickly view current 

information and direct system connections. 

keyboard, mouse and 

on-screen—instantly! 
terms. Now, you can input system names that 

make sense to you right on the screen. So you 

can switch platforms and applications at the 

stroke of a key or click of your mouse. 

Discover control you can count on. 

OSCAR firmware is installed in 

all Apex PC Solutions' products. 

With Apex's new password 

security, OSCAR adds one more 

level of protection to your data 

applications. 

Discover why everybody's switching to 

Apex PC Solutions, Inc. Call us today 

* 

With mouse control, OSCAR offers 

switching at your fingertips. 

See it all - just the way you want. 

OSCARs intuitive, menu-driven commands 

take you wherever you want to go, in your 

1-800-861-5858 or (206) 402-9393. 

*when using Sun Dial M 

Innovation & 
Technology 

by Design 
i 

http://www.apexpccom 

20031 142nd Ave. NE • Woodinville, WA 98072 • (206) 402-9393 • e-mail address: sales@p<sol.cont 

OSCAR and SunOial are trademarks of Apex PC Solutions, Inc. All other trademarks are the property of their respective holders. 



THEV NOT ONLV GOT INTEROP DOTCOM 
OFF THE GROUND. TREV SENT IT INTO OROIT. 

Abraxis Networks, Inc. 

Apertus Technologies 

Apian Software, Inc. 

Apple Computer, Inc. 

Arachnid Software 

Atalla—A Tandem 
Company 

BackWeb 

Beyond Software, Inc. 

Borland 

Business Week 

Cabletron Systems 

Caravelle Inc 

Cognisoft 

CommunicationsWeek 

Crawford 
Communications, Inc. 

CS&T 

Cybernet 

DIGEX, Incorporated 

DSN Technology 

e-Net, Inc. 

Earthlink Network, Inc. 

Evergreen International 
Technology 

EveryWare Development 
Corporation 

Extra Ink 

FastComm 
Communications 

Fiber & Wireless, Inc. 

FirstFloor Software 

Frontier Technologies 
Corporation 

High Technology 
SoTutions, Inc. 

HotJobs.com 

Ibex Technologies 

Imagina, Inc. 

InContext Corporation 

Intel Corporation 

Intergraph 

Ipswitch Inc. 

IQ Software 

Jaye Communications 

KeyLabs, Inc. 

Level Five Research 

Lighthouse Software Inc. 

Lumina Information 
Techniques 

MediaTrix 

net.Genesis 

NetCarta Corporation 

NetGuide Magazine 

Netscape 

Network Computing 

Network World/IntraNet 
Magazine 

Network-1 Software & 
Technology, Inc. 

NetXchange 

Nortel—Northern 
Telecom 

Novell, Inc. 

Object Design, Inc. 

PC Computing 

PC Week 

Peak Technologies 

Polaris Communications 
Inc. 

Proteon 

Purview Technologies, 
Inc. 

Quarterdeck 
Corporation 

Revnet Systems Inc. 

Sanga International 

Secure Computing 
Corporation 

Silicon Graphics 
Computer Systems 

Simware Inc. 

SoftQuad, Inc. 

Software.com, Inc. 

Sterling Software Inc. 

Symantec Corporation 

Tandem Computers 

Transarc Corporation 

Vivo Software, Inc. 

Vocaltec 

Vosaic 

Web Techniques 

WebFIow Corporation 

WebSource 

Thanks to these forward-thrusting companies, Interop DotCom—the business 

Internet conference and exhibition at NetWorld+Interop Atlanta—was a universal 

success. And, with their continued support and your constant demand for better 

solutions, we intend to help keep business on the Internet/intranet skyrocketing. 

Infer p D« fC*m 
www. interop. com 



Circle 234 on Inquiry Card (RESELLERS: 235). 

AND NOW FOR SOMETHING 
COMPLETELY DIFFERENT... 

THE ELEGANT, MODERN 
DESIGNED ESSENTIA. 
An exciting new breed tailored specifically 

to those who demand a richer Windows NT 

experience. Feature rich and packed with 

power to handle complex computing 

tasks, let the Essentia be your 

gateway. 

With decades of engineering and 

technical experience, our products and 

services are consistent with your expectations 

For cost effective business solutions, call 

800-795-1972 
http://www.censuscomputer.com 

Census Computer, Inc 
Setting a higher standard 
Tel: (818) 839-2838 Fax: (818) 839-2837 

email ~ sales@censuscomputer.com 

Mon-Fri 9:00am-5:00pm P.S.T. 

Go From Paper To Electronic Forms 
TM 

SRP $299.00 

Call mips at (MO) 898-8588 
Also available 
through: 

£G6#64P 
800-EGGHEAD 

800-555-MALL 

COMPUSA 
800-C0MPUSA 

fUcroVAREHOUSE* 

800-367-7080 

TigerSoftware 
800-888-4437 

mips TransForm Suite 
The Total Solution for creating and using electronic forms. 

Includes TransForm™, TransFill™ and WordFill™ 

TransForm - Uses artificial intelligence and multiple OCR engines to redraw your scanned form into 

a fully editable vector graphic. Convert your paper forms to electronic forms in seconds by scanning 
or faxing them into TransForm. 

TransFill - An MS Access based form filler. Set up complex calculations with an easy point and click 

interface. Save the data you've entered to TransFill's database or your own database tor future access. 

WordFill - The ideal solution lor easily processing forms directly into MS Word. Import forms 

created or scanned in TransForm, including data-entry field information, straight into MS Word. 

✓ Automatically creates intelligent WYSIWYG form templates tor use with MS Word tor 

Windows and MS Access, ensuring compatibility with the most popular e-mail, routing 

and internet packages. 

✓ Supports calculations, range checking, data validation, look-ups, and multi-database 

look-ups with database attachments to Access, DBase, FoxPro, SQL Server, Paradox, 

Btriev, ASCII delimited, ODBC and many more. 

mips 
Dateline America, Inc. Windows 3.1 & 95 Compatible 

Tel: 619-679-4070 Fax:619-679-4073 
13240 Fvenmg Creek Otee.Sute 311 San Diego. CA 92128 
hOp//www mpsdb. com 

Circle 229 on Inquiry Card. DECEMBER 1996 BYTE 99 



Hardware 

These network lasers have 

the speed and capacity to 

handle the printing needs 

of any large workgroup. 

By Dorothy Hudson, Jim 

Kane, and John McDonough Six Laser Printers 
for Workgroups 

□ oday’s departmental laser 
printers cast less, print faster, 
and produce sharper output 
than ever before. Since we last 

looked at midrange network printers 
(November *95), several models in the 
under-$ 10,000 class have followed 
Hewlett-Packard’s lead with the LaserJet 
5Si and adopted Canon’s 24-pages-per- 
minute (ppm) P-550 print engine. While 
these printers don’t have the duty cycle 
of 30-ppm printers costing $20,000 and 
more, they are catching up both in per¬ 
formance and in paper capacity. Lex¬ 
mark’s 24-ppm Optra N 245 ($4199) actu¬ 

ally performed faster in our tests than one 
of the 30-ppm printers we tested last year. 

We tested six midrange network lasers 
with the speed and paper capacity to han¬ 
dle printing for a large workgroup. The 
printers—from Apple, Hewlett-Packard, 
IBM, Lexmark, QMS,and Xerox—range 
in price from $ 1999 to $6999 as tested. 
T hough large, these are tabletop units, all 
with at least 600-dpi resolution. They 
have either 17-ppm or 24-ppni print 
engines and large paper capacities. All 
support forms of PostScript and HP Print¬ 
er Control Language (PCL) page-descrip¬ 

tion languages, and they automatically 
switch between the two as needed. 

All the printers can detect and auto¬ 
matically switch between a set of com¬ 
mon network protocols, particularly 
NetWare and TCP/IP. All support a vari¬ 
ety of network operating systems and 
provide client software that lets users of 
several types of systems print and access 
printer status information. Several units 
also support hard disks that store fonts, 
forms, and macros—and in the process 

decrease the traffic on your network. 
We judged the printers on the basis of 

four important considerations: print 
speed, quality of output, features, and 
usability for both end users and network 
managers. We tested for both Mac and 
Windows platforms. 

What Matters 
It’s important to match the printer to 
the workload. You can save money by 
buying a printer with a lower duty cycle 

BYTE BEST 
WORKGROUP PRINTERS 

Lexmark Optra N 245 
was best overall with great performance 

and usability. 

Xerox DocuPrint4517 
was the best high-quality printer. 

QMS 2425Ex Print System 
was the fastest Macintosh printer. 

rating, but if you overload that printer, 
quality and reliability will suffer in the 
long run. Several of these printers now 
have rated duty cycles of 100,000 pages 
per month, which is roughly half that of 
the more expensive printers in the 30- 
ppm class. 

People don’t want to hang around 
waiting while their print job lingers in the 
queue. A network printer with a fast print 
engine and adequate RAM can spool 
files off the system quickly and increase 
the overall efficiency of the network. In¬ 
creased network speed means quicker 
release of the host system and increased 

user productivity. Among the printers we 

tested, the more expensive 24-ppni mod¬ 
els have the speed advantage. Our own 
performance-sensitive scoring favors the 
24-ppm printers. A 17-ppm printer might 
make more sense for lighter loads. 

As a network administrator, only you 
know how much printing traffic to expect 
from your network-attached users. While 
a 24-ppm laser printer is fast enough for 
NS IT’s 70-employee work force, it might 
not be fast enough for a smaller office that 
pumps out more documents. 

Print quality is getting much better with 
network lasers. All the tested printers offer 
at least 600- by 600-dpi resolution, and 

many offer electronic image enhancement 
that increases test sharpness and gray-scale 
capabilities beyond the native resolution 

of the print engine. The Xerox DocuPrint 
17 ($3300) and the Apple LaserWriter 
16/600 ($2429) produced the best out¬ 

put; these printers are good choices if your 
office generates lots of documents with 
graphics and halftones. 

One trend we’ve noticed with work¬ 
group printers is that they have more 
sophisticated paper-handling capabilities 
than ones we’ve reviewed before. Roomy 
standard and optional paper trays hold 
from 850 to 3100 sheets of paper, which 
cuts down on trips to the supply room. 
These printers are available with option¬ 
al envelope feeders and money-saving 
duplexing capabilities for printing on both 
sidesof the paper. When fully configured, 
the HP LaserJet 5SiMX ($4899), the IBM 
Network Printer 17 ($1999), and the Lex- 
mark Optra N 245 ($4199) can have five 
input trays hanging off them to supply let¬ 
ter-, legal-, and ledger-size paper. 

Privacy can be a concern with a network 

100 BYTE DECEMBER 1996 



iD
E

&
S
 '

T
M

C
K

A
N

fN
 

O
tS

K
S

N
 

A
 

IU
.U

S
T

R
A

T
IO

 

PRINTER ENGINE % 

Tho heart of the printer ^ 

and usually an OEM 

product. It determines 

the speed paper pass¬ 

es through the printer 

(engine speed; 17- or 

24-ppm with these 

printers), the basic 

resolution before any 

image enhancement, 

the toner cartridge 

design, and paper- 

handling capabilities. 

CONTROLLER — — — 

ELECTRONICS 

Typically located on an 

easily accessible compo¬ 

nent board. ROM-based 

routines handle compres¬ 

sion, image enhancement, 

and raster image process¬ 

ing. Most of the printers let 

you replace the network 

interface card or add a 

hard disk to store down¬ 

loaded fonts. Here’s 

where printer vendors 

differentiate their product. 

. OUTPUTTRAY 

/ Some printer vendors offer option- 

/ al collator bins that separate print 

MEMORY 

More of it provides better performance 

and in some cases higher image resolu 

tion. Higher-resolution printers like the 

QMS 2425Ex Print System suppoii up 

to a whopping 128 MB of memory for 

1700 dpi documents. 

Illustration based on 
HP's LaserJet 5SiMX. 

% NETWORK 

INTERFACE 

All the tested printers 

can handle a variety of 

network protocols. 

'CPU 

Raw processing power is needed to print 

complex pages fast. Though some printer 

vendors use the same printer engine, they 

often use different processor chips. 

/FRONTPANEL 

/ Easy to use. With the 

/ vendor-provided soft 

} ware drivers, however, 

most network users 

will be setting their 

print job options and 

getting status reports 

from the comfort of 

their desktops. 

jobs and make it easier for users to 

retrieve documents 

PAPER INPUT 

TRAYS 

Printers with large 

paper input capaci 

ties cut down on trips 

to the paper cabinets 

for refills. You may 

also need a printer 

with multiple input 

trays for feeding in 

envelopes or different 

paper sizes. 

printer. The Xerox and I KM models offer 
as an option a lockable mailbox output 
unit—just the thing for printing worker 

evaluations or other confidential docu¬ 
ments (see Details on page 104). You enter 
a password at the printer front panel to 
open one of the locked slots. The system 
administrator sets up whether a slot locks 
or not, and who has access. The HP Laser¬ 
Jet 5SiMX and the QMS 2425 Print System 
($6999) support multibin mailboxes for sep¬ 
arating documents from different print jobs, 

providing convenience but not security. 

Total Control 
All the network lasers we tested come with 
software for managing printers from 
across the network. At the very least, these 

slick utilities let you know from your desk¬ 
top system if the printer is on-line, out of 
paper, or busy with somebody else’s print 

job. Some let you cancel a job that’s in the 
queue. The utilities—Apple’s LaserWriter 
Utility, HP’s JetAdmin, IBM’s Network 
Printer Manager, Lexmark’s Mark Vision, 
QMS’s CrownAdmin, and Xerox’s Docu¬ 
ment Services for Printing—are all full of 
features for choosing printing options. 

We particularly like the easy-to-use Win¬ 
dows interface in Lexmark’s Mark Vision. 
As do several other of the print manage¬ 
ment utilities, Mark Vision uses bidirec¬ 
tional communications to maintain, con¬ 
figure, and track the printer’s status. A 
graphical representation of the printer’s 
control panel and a detailed printer-status 

window let you know what’s going on. 
I IP’s JetAdmin deserves mention because 
it is a 32-bit Windows 95 utility; it’s also 
easy to install. 

After setting up and using the different 
models covered in this Lib Report, we can 
say that printing over the network is get¬ 

ting easier and more intuitive for the end 
user. The rest of the good news is that 
workgroup printers are getting faster and 
less expensive. 

Contributors 
Jim Kane, project manager/NSTL 

Dorothy Hudson, project manager/NSTL 

John McDonough, technical writer/NSTL 

Dave Rowell, senior technical editor/BYTE 
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WORKGROUP PRINTERS 

and the QMS 2425 Ex, the Optra N 245 
uses the 24-ppm Canon P550 engine to 
pump out its above-average performance 
numbers. The Optra has a large paper- 
input capacity, and its excellent Mark Vi¬ 
sion print management software lets net¬ 
worked users intuitively control printer 
functions from their desktops. 

The sales leader in network printing, 
HP tries to remain king of the hill with 
its LaserJet 5SiMX. Second only to the 
Lexmark in performance, the 24-ppni HP 

machine prints crisp photographic 
images at its maximum resolution of 600 
dpi, and its finely honed JetAdmin man¬ 

agement software makes network print¬ 
ing easy for end users and LAN managers. 
It does well in the graphics and font per¬ 
formance tests, quickly interpreting Post¬ 
Script commands and pushing out the 
documents faster than most other print¬ 
ers. HP’s laser has extensive paper-han¬ 

dling capabilities; it has three input trays 
as standar, and a fourth optional tray pro- 

HP Makes a Mopier 

As this issue hit the streets, Hewlett- 

Packard was announcing a version of 

the LaserJet 5Si called the Mopier. What's 

a mopier? A printer that produces 

"mopies," or multiple original prints. 

Instead of printing a document once and 

then making copies on a photocopier, you 

print all the copies on the Mopier. Given 

the 24-pages-per-minute speed of this 

600-dots-per-inch printer, and the fact 

that the print driver software sends only 

a single copy of the document over the 

network, this makes good sense in terms 

of saving time. HPcIaims the cost per page 

is competitive with a photocopier. 

The $9549 Mopier is a specially 

equipped 5Si with 12 MB of RAM, a duplex 

unit, and a 2000-sheet paper bin. A 420- 

MB hard drive stores incoming documents 

so that it can make multiple prints from a 

single network transmission. Unlike the 

standard 5Si, the Mopier has a mailbox 

output-tray unit that can staple, like a 

business copier. The output unit has five 

addressable bins, a stapling bin, and a gen¬ 

eral-purpose bin. The QMS 2425Ex has a 

similar option. For a total of $8998, you 

also get a scanner and software that lets 

you use the printer as a copy machine. 

I etwork administrators have 
many choices when picking a 

workgroup laser printer. Just 
I in our roundup alone there 

are inexpensive 17-ppm lasers like 
Apple’s LaserWriter 16/600, IBM’s Net¬ 
work Printer 17, and Xerox’s DocuPrint 
4517 for smaller workgroups. The IBM 
and Xerox models share similar Fuji- 

Xerox print engines. For larger offices, 
we looked at three similar 24-ppm print¬ 
ers from HP, Lexmark, and QMS. As they 
all use the same Canon engine, they share 
many features. Their print controller 

electronics differentiate them in terms of 
speed and output quality. 

Best Overall 
We chose the Lexmark Optra N 245 as the 
Best Overall network laser printer 

because it easily provided the best per¬ 
formance in our Windows-based bench¬ 
marks and prints nearly flawless 600-dpi 
documents. Like the 1 IP LaserJet 5SiMX 

vides a total capacity of 3100 sheets. Oth¬ 
er options include a duplex unit and a 
high-speed envelope feeder. 

The QMS 2425Ex Print System was just 
behind the HP LaserJet in Windows per¬ 
formance. It tied the Lexmark for usabil¬ 
ity and had the best features score (as it 
should with a $6999 price tag). Among 
the 17-ppm lasers, the Xerox Docuprint 
4517 provided the best performance. 

Best High Quality 
The Xerox DocuPrint 5417 gets the nod 
as the Best High Quality printer. In 
addition to best print quality, it has excel¬ 

lent paper-handling capabilities. In its 
enhanced 1200- by 600-dpi mode, the 

5417offers 144 shades of gray at 141 lines 
per inch. Its Quad Dot technology alters 

the size of dots in an image so that you 
can discern them only with a magnify¬ 
ing glass. 

The low-cost Apple LaserWriter 16/600 
deserves mention because it produces 
documents second in quality only to 
those produced by the DocuPrint 17. The 
600-dpi LaserWriter 16/600 is adept at 
printing precise lines and text thanks to 
Apple’s FinePrint antialiasing technolo¬ 
gy. While the Apple laser produces fine 
documents, you should be prepared to 

take a performance hit relative to the 
faster 24-ppm printers we tested. The 
printer also has a small 850-sheet input 
capacity, but the LaserWriter 16/600 real¬ 
ly delivers when you consider its quali¬ 
ty/price ratio. 

Best for Macintosh 
The QMS 2425Ex Print System is the 
quickest printer in our Macintosh per¬ 
formance tests. Our Best for Macintosh 
pick, the QMS 2425Ex is a 24-ppm device 

with built-in decompression, a feature 
that allows compressed print streams 
without a dedicated print server. The ben¬ 
efit is faster printing and reduced network 

traffic. The printer has a 3100-sheet input 
tray capacity and a 100,000-pages-per- 
month duty cycle. The QMS CrownCopy 
option ($1999) lets you use the QMS 
2425 Ex as a copy machine. 
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LAB 
WORKGROU PRINTER RATINGS 

BEST OVERALL 
Lexmark Optra N 245 
The 24-ppm Optra N 245 was tops in our speed tests, though its 

very good print quality trailed in a tightly clustered field. The 

network-friendly printer supports a variety of paper sizes and 

has a 51 OO-sheet paper-input capacity. Lexmark’s Mark Vision 

management software gives users easy access to printer functions 

while they sit at their desktop systems. Lexmark’s workgroup 

printer also finishes near the top in the Best for Macintosh 

PRICE TECHNOLOGY IMPLEMENTATION 

Lexmark Optra N 245 $4199 **** ***★ 

HP LaserJet 5SiMX $4899 ***★ 

QMS 2425Ex Print System $6999 **** it it it it 

Xerox DocuPrint 4517 $3300 ★ *** ***★ 
IBM Network Printer 17 $1999 **** ***** 

Apple LaserWriter 16/600 $2429 ★ *** **★ 

PERFORMANCE PRINT QUALITY FEATURES USABILITY OVERALL RATING 

***** **** **** **** **** 

**** **** **** **** **** 

*** ★ *** ***** **** **** 

★ * ***** **** **** *** 

★ * **** *★*★ **** *** 

*** ★ ★** *** *** *** 

BEST FOR HIGH QUALITY 
Xerox DocuPrint 4517 

The Xerox DocuPrint 4517 produces the best print quality of all 

the printers in our roundup. The 600- by 600-dpi printer incorpo¬ 

rates DP-Tek*s True Res edge-enhancement technology to sharpen 

the edges of letters and offers 141 gray-scale levels to tighten up 

halftones. Though small, the 17-ppm DocuPrint 45 17 can hold 

1550 sheets of paper if you add two optional 500-sheet decks. 

An optional 125-MB hard disk stores forms, fonts, and logos for 

merging with documents prior to printing. 

WEIGHTING 

PRICE TECHNOLOGY IMPLEMENTATION PERFORMANCE PRINT QUALITY FEATURES USABILITY OVERALL RATING 

Xerox DocuPrint 4517 $3300 **** **** ** ***** *★*★ **** ★ *★* 

Lexmark Optra N 245 $4199 * * * * **★* ***** **** **** **** **** 

QMS 2425Ex Print System $6999 **** ★ *** *** ★ *** ***** ***★ ★ ★*★ 
HP LaserJet 5S.MX $4899 **** **** ★ *** **** ***★ **★* *★★★ 
IBM Network Printer 17 $1999 **** ***** ★ * **★★ **** **** ★ **★ 
Apple LaserWriter 16/600 $2429 **** *** *** **** *** **★ **** 

BEST FOR MACINTOSH WEIGHTING 

QMS 2425EX Print System 

The 24-ppm QMS 2425Kx Print System edges out Lexmark’s 

Optra N 245 as the best printer for Macintosh users. The 2425 Ex 

Print System is pricier than the other printers, but it comes with 

24 MB of RAM and a 256-MB internal hard disk. Capable of 

1200- by 1200-dpi enhanced resolution, the printer comes with a 

standard Ethernet interface and supports a wide range of paper¬ 

handling options including a 2000-sheet input tray, a duplex unit, 

a 2000-sheet stacker/stapler, and a 100-envelope feeder. 

PRICE TECHNOLOGY IMPLEMENTATION 

QMS 2425Ex Print System $6999 **** **** 

Lexmark Optra N 245 $4199 **** **** 

HP LaserJet 5S.MX $4899 **** **** 

IBM Not work Printer 17 $1999 **** ***** 

Xerox DocuPrint 4517 $3300 **** **** 

Apple LaserWriter 16/600 $2429 **** *** 

A A A A A Outstanding A A A A Vwy Good AAA Good A A Fair A Poor 

PERFORMANCE PRINT QUALITY FEATURES USABILITY OVERALL RATING 

***** **** ***** *★** **** 

***** ***★ **** **** **** 

**** *★*★ **** *★★★ **** 

*** **★* *★** **** **** 

*** ***** **** ★ ★** **** 

*** **** ★ ** *** ★ ** 
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I’rivaicy* Please 

Y»mi can get the Xerox (shown below) 

.mil HIM printers equipped with an 
optional 10-bin locking mailbox/collator 
to secure private documents. After con¬ 
figuring the printer, you press an identi¬ 
fication code at the front panel to unlock 
the slot containing your documents. 

Paper Handling 

The paper trays in the HP, Lex¬ 
mark, and QMS printers can 

take a variety of paper sizes. You 
adjust one paper dimension with 
a movable locking divider. The 
other dimension sets with a lock¬ 
ing knob. Adjustment positions 
are clearly labeled. The upper tray 

adjusts to four sizes; the lower tray 
Quick Change handles two additional larger sizes. 

Except for the Apple LaserWriter 
16/600, all the units we tested 

have modular printer controller cir¬ 
cuitry that you can remove without 
tools. The slide-out boards make it 
easy to install a different network 

card or add a hard drive for font 
storage. Installing a hard drive on 
the IBM Network Printer 17 board 
(shown above) took around a 
minute. 

Printing Continuous Forms on a Laser 
One good reason dot-matrix printers sur¬ 

vive in the market is that they can print 

on continuous-form paper. Output Technol¬ 

ogy sells a laser printer that’s designed to 

print on continuous forms. Most laser print¬ 

ers have a serpentine paper path. But Out¬ 

put's has a straight path. While it can't ham¬ 

mer out multipart forms like a dot-matrix 

model, the LaserMatrix 2405 ($5000) is 

kinder on the ears. Output Technology aims 

the LaserMatrix at companies that print long 

batch runs of items such as utility bills and 

invoices or that use the printer's straight 

paper path to print bar codes, adhesive 

labels, or thicker media that don't move well 

through the convoluted paper path of stan¬ 

dard laser printers. 

The printer, which supports PCL and PCL 

5 emulations, did not fare well in our suite 

of performance and quality tests when com¬ 

pared to the six workgroup lasers, but it's not 

designed to compete with those units. The 

LaserMatrix has a 24-pages-per-minute 

(ppm) print engine with a 300-dots-per-inch 

(dpi) print resolution. The low- to medium- 

duty laser's simple design pulls the contin¬ 

uous media through a six-pin tractor feed 

and dumps the throughput onto a table or 

into an optional refolding stacker. The Laser- 

Matrix is suited for overnight jobs as it can 

print up to 3000 sheets of paper without 

operator intervention. 

Output's LaserMatrix 2405 has a toner 

system that harks back to the laser printers 

of yore. To replenish the toner supply, you 

must pour the powder from a bottle into a 

well. (Better dress casual.) You must also 

keep the unit level when moving it, as we dis¬ 

covered. But these are minor inconveniences 

to get quieter, higher-quality printing on 

continuous-form paper. 
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Insta I 
Sec< in 

With Snappy you finally have a 
way to bring/our pictures into 
your PC. Ifs so easy! Just plug 
Snappy into the printer port on 
the hack of any Windows PC (or 
laptop). Then connect any video 
source with the included cable. 
With the press of a single button, 
you’ll get breathtaking 16.8 
million color pictures at record- 
breaking resolutions up to 1500 x 
1125, made possible by Play’s 
breakthrough custom chip and 
advanced software technology. 

Any 
VCR Tape 
IV Show. Sporting Event, 

I Ionic Video, Rented Tape. 

I ascr Disc Scene and more... 

Vow in Your /’< 

Snappy is the amazing new invention that 
puts pictures of ANYTHING into your PC. 

Any 
Camcorder 
l ive Picture or Taped Memory 

Irom Weddings. Reunions. 

Vacations, Holidays, 

itirthdays.ind more... 

Now in Your PC. 

FROM THIS... INTO TH IS! 

Nirtomirm 
Kiki Goes Online! 

Any 
Photo 
Postcard, Snapshot. 

Newspaper, Slide, Yearbook, 

family Portrait, Baby Picture, 

Negative, Magazine and more... 

Now in Your PC. 

Snappy is perfect for thousands 
of uses from work to home to 
school. Create anything from 
desktop publishing, presentations, 
databases, faxes and internet 
pictures, all the way to PC photo 
albums, school reports 
or just morph your friends into 
celebrities snapped right from TV. 
Snappy includes everything you 
need to do all this and more. 

$199.’* 
FREE SNAPPY DEMO DISK @ http://www.play.com 
24 hour recorded info & fax back 800.450.PLAY or call 800.306.PLAY for your nearest retailer. 

We're proud that Snappy (in addition to bring pretty tool) n already the hot veiling, mmt award winning, bru lowed tompulrr video product in lutlory! 

D T 

PLflV 
INCORPORATED 

tun lawyer Mink lti» >1 ii«r<M> ml tlwUalniuitiat 11a liw.irpwUed tin nil) 

Available Now at: Computer City • Best Buy • Egghead • CompUSA • Staples 

I Circle 186 on Inquiry Card (RESELLERS: 187). 



HAVE IN COMMON? 

THE^USE THE HIGHEST PERFORMING 
MULTIPORT COMMUNICATIONS. BOARD JN THE INDUSTRY! 

When these companies were looking for speed, reliability, 
affordability, and ease of use for remote access and peripheral 
control, they chose a Comtrol serial communications board. 

ComtroTs RocketPort is the industry’s fastest 
controller. Twice the speed of Digi’s Acceleport. 
This breakthrough performance is achieved 
by putting eight ports and a RISC processor 
onto one chip. 

Using this technology, internet access speed 
can be increased 16x from 28.8 Kbps to 
460 Kbps full duplex across all ports. 

Comtrol’s software drivers and technical support make 
it easy to swrtch. We provide drivers for Novell Netware 

Connect, Multiprotocol Routing, Windows NT RAS, UNIX 

OS/2, and Linux. If you are already using one of these drivers, 
all you need to do is install your RocketPort card. I/O 
mapping eliminates memory conflicts and allows plug and 
play compatibility. RocketPort also gives you 30 times faster 

processing! This host CPU efficiency allows you to add 

more ports or free up valuable CPU time. 

For your additional needs, our technical 
experts are just a phone call away to give 
you step-by-step instructions. 

See for yourself! Call 1-800-926-6876, e-mail 
us at info@comtrol.com, or look us up on 

our website: http://www.comtrol.com. 
Comtrol provides a 5 year limited warranty 

and a 30 day risk free trial for all products. 

Get the best board at half the cost and personalized support from the company that created the multiport 
industry in 1982 — the only company with 14 years of experience...Comtrol. 

Circle 132 on Inquiry Card. 

NotV/Vbre 
j arid 

Approved 
MKKnsnn; 
WlMXMSNT 
( < >MI‘U IM I 

COMTROL »«> 
!\m erfid Choices Multipart jp Serial 

• ©Comtrol Corporation, 1996 



e picked the best network 
printers by running perfor¬ 
mance tests that evaluate a 
unit’s top pages-per-minute 

print speed at standard (600- by 600-dpi) 
resolution. We tested on both PC and 
Macintosh platforms. We also scored 
print quality, features, and ease of setup, 

use, and maintenance. The resulting 
scores are an average of weighted geo¬ 
metric means with scores scaled to 10 
for the best-performing printer. 

Performance 
To get real-world performance numbers, 

we tested all the printers on a NetWare 
3.12 network. For the PC platform, the 
client system was a desktop PC running 
Windows 95; for the Macintosh plat¬ 

form, we printed over the network from 
an Apple Quadra 640AV workstation with 
System 7.5 and HtherTalk installed. Our 
network file server used an NE3200 FISA 

More for Your Memory 
One of the costs of increasing printer res¬ 

olution comes from needing more memory 

to represent the page image. Theoretically, 

a 600- by 600-dots-pcr-inch (dpi) printer 

needs four times as much memory as a 300- 

by 300-dpi printer to store the same raster 

image. A laser printer typically needs a 2- 

MB configuration to print a 300-dpi let¬ 

ter-size page, 6 MB to print a 600-dpi let¬ 

ter-size page, and 12 MB for a 600-dpi 

tabloid page. Not all that memory is used 

for raster image storage, but much of it is. 

You may notice in perusing the features 

table on page 108 that IBM's NP 1 7 can 

support 600-dpi printing on legal-size 

paper with only 4 MB of memory. It does so 

thanks to something called Memory 

Reduction Technology (MRT) licensed from 

Peerless Systems. Peerless’ QuickPrint inte¬ 

grated printer coprocessor chip works with 

the NP 17’s Intel i960 microprocessor to 

perform this magic using the Peerless 

Systems firmware. 

MRT uses a whole bag of memory-reduc¬ 

tion tricks including display list processing. 

Ethernet adapter, and the PC workstation 
had an Intel PCI EtherExpress 16 Ether¬ 
net adapter. We tested each printer with 
the drivers supplied or recommended by 
its vendor. We disabled all print servers, 
spoolers, and buffers during testing. 

On the PC platform, we used a Win¬ 
dows applet to launch and time printing 
of test files with each printer. A test was 
complete when the last page dropped 
into the printer’s output tray. A similar 
applet measured Ether Falk performance. 

We set each printer to poll the network 
as frequently as possible to get the most 
consistent times attainable. The perfor¬ 
mance tests measure how fast a printer 
can crank out three common elements of 
a document: text, graphics, and fonts. 
The text tests represent typical business 
correspondence; performance in this test 
correlates with raw engine speed because 
there are no fonts or graphics for the 
printer to interpret. The graphics tests use 

compression, and band processing. Instead 

of just converting the page-description lan¬ 

guage into a rasterized page image and 

storing it in a buffer for printing, MRT com¬ 

presses the page into a compact page rep¬ 

resentation that is rasterized on the fly. MRT 

uses a combination of lossy and lossless 

compression (anywhere from 4 to 1 up to 

25 to 1) and then decompression for ras¬ 

terizing. The Peerless design cuts the print¬ 

er's memory requirements by 8 MB. 

Reducing memory requirements brings 

down costs, and so does integration of func¬ 

tions. In addition to providing a hardware 

assist (not required by MRT) to the memo¬ 

ry-reduction process, the QuickPrint chip 

provides other functions including an IEEE 

1284-eompliant parallel port interface, 

memory controller, print engine video con¬ 

troller, and interface to either Intel's i960 

or Motorola's 5102 ColdFirc processors. 

Apple Computer has its own memory 

compression technology. The LaserWriter 

16/600 can print legal-size pages at 600 

dpi with only 8 MB of memory. 

bit-mapped images to simulate docu¬ 
ments with complex graphics; they stress 
the printer’s processor and RAM capa¬ 
bilities. We also use a font test to measure 

the speed of the printer’s processor. 

Print Quality 
Our tests for quality of output measure 
how well the printers can produce a pho¬ 
tographic image; print attractive, legi¬ 

ble text in a wide range of sizes; and draw 
lines. For example, the line-squeeze test 
forces a printer to draw two lines increas¬ 
ingly closer until the gap between them 
vanishes, which indicates the printer 
can no longer make the black-to-white- 
to-black transition. In another part of the 
test we determine text legibility by hav¬ 
ing the printers produce increasingly 
smaller text. The test suite also gauges 
other print quality considerations such 
as how accurately the unit positions paper 
and how well it displays reversed text and 

graphics (white on black). 

Other Factors 
We evaluate each printer’s feature set, 
usability, and technology to come up with 
our final scores. Feature details include 
emulations supported, the printer’s max¬ 
imum resolution, and what services the 
vendor provides with the standard war¬ 

ranty. We also evaluate usability based on 
such aspects as how easy it is to install the 
toner cartridge, the intuitiveness of the 
control panel, ease of driver installa¬ 
tion, ease of network setup, and the 
clarity of the user manuals. Lastly, we 
judge each printer for the innovativeness 
of its technology. 

Evaluations in this report represent the 

judgment of BYTE editors, based on 

tests conducted by NSTL, Inc., as 

documented in a recent issue of their 

monthly PC Digest. To purchase a 

copy of the full report, contact NSTL 

at 625 Ridge Pike, Co ns ho hoc ken, PA 

I942S; (610) 941-9600; fax (610) 

941-9950; on the Internet, editorsdn) 

nstl.com. Fora subscription, call (S00) 

257-9402. BYTE Magazine and NS1T 

are both operating units of The 

McGraw-Hill Companies. 
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WORKGROUP PRINTERS FEATURES 
Vcndor/Model Apple Computer 

LaserWriter 16/600 
Hewlett-Packard 
LaserJet SSiMX 

Price as tested (MSRP) 
Overall Score 
Performance Score 
Quality Score 
Features Score 
Usability Score 

$2429 
72 
6.8 

8.5 
6.9 

6.3 

$4899 
7.8 

7.7 
8.3 
8.4 

8.0 

$1999 
7.4 

6.2 
8.1 

8.5 
77 | 

SPECIFICATIONS 

Maximum native resolution (horizontal x vertical, dpi) 600 x 600 600 x 600 600 x 600 
Maximum enhanced resolution (horizontal x vertical, dpi) 600 x 600 600 x 600 600 x 600 
Standard dnvers Windows 3.1; Mac DOS: Windows 3.x. 95. NT; Mac Windows 3.x. 95. NT; OS/2; 

Engine manufacturer, model, and technology Canon LBP-430 electrophotographic laser Canon P 550 electrophotographic laser 
Mac; A1X. OS/400 
Fuji-Xerox 

Monthly duty cycle (pages per month) 5000 100.000 
electrophotographic laser 
65.000 

Controller manufacturer Apple Computer HP IBM 
Processor/clock speed (MHz) AMD 29030 RISC/25 AMD 29040/40 Intel 80960CF RISC/33 
Standard memory/as tested/maximum (MB) 

DADCDUAUm iur 

8/8/32 12/12/76 4/4/66 

Supported paper sizes*' 

Duplex printing 

Standard input tray capacity/output tray capacity (# ol sheets) 
Number of standard input trays/maximum input trays 
Envelope feeder 

NOSSUPPORT 
NetWare 3.x and 4.x 
IBM LAN Server 
Banyan Vines 
OS/2 Warp Server 
Windows NT Server 

AppleTalk/Ether Talk 

CLIENT SUPPORT 
DOS 

Windows 3.x, 95, and NT 
OS/2 
Macintosh 
Unix 

INTERFACES 
Centronics paralel 

RS232C 
Apple LocalTalk 
Ethernet 
Fast Ethernet 
Token Ring 

Auto switching among al interfaces 

EMULATIONS 
HPGL 
Postscript Level II 
Intellifonl 

True Image 
HPPCL 
Auto switching among emulations 

FONTS 

Number of resident fonts/resident typefaces 

Number of resident bitmapped fonts/resident scaleabie fonts 
Downloadable font support 

MANUFACTURER’S RATINGS 
Noise in high speed draft mode (decibels) 

Engine speed (PPM in monochrome w/ letter size paper) 
Energy Star compliant 

Voltage (120 or 220) 
FCC Classification 

DIMENSIONS 

Width x length x height (inches) w/ standard tray configuration 
Weight (lbs.) w/ standard tray configuration 

CUSTOMER SUPPORT 
Warranty length (years)/coverage 
Phone 

Toll freephone 
On line address 
Inquiry number 

✓ -yes 

LTR, LGL, A4. B5, EXEC. ENV, 
TRANS, ABL 

LTR. LGL. A4. B5. TAB. EXEC. ENV. 
TRANS. ABL 
Optional 

LRT. LGL. A4.B5. EXEC. ENV. 
TRANS. ABL 
✓ 

350/350 1100/600 350/250 
2/3 3/5 2/5 
Optional Optional Optional 

✓ ✓ ✓ 
✓ ✓ 

✓ (Via TCP/IP only) 
✓ ✓ 

✓ ✓ ✓ 
✓ ✓ ✓ 

✓ ✓ 
✓ ✓ ✓ 

✓ ✓ 
✓ ✓ ✓ 

Solans. Sun OS. HP UX. IBM AIX. SCO Una Solans, HP UX. IBM AIX 

✓ ✓ ✓ 

✓ ✓ 
✓ ✓ ✓ 

✓ 
Optional ✓ 

✓ ✓ ✓ 

✓ ✓ 
✓ ✓ Optional 

✓ ✓ 
✓ ✓ 

5 4/5c 5e 
✓ ✓ ✓ 

64/29 80/80 47/47 
1/44 2/45 

✓ ✓ ✓ 

52 57 49.5 
17 24 17 
✓ ✓ ✓ 
Both Both Separate models 
B B B 

16.7x16.9x12.1 21x20.5x21.3 17.4x16.5x11 
40 99 40.9 

-BYTE Best 

1/P.L.F.R 

(408)996 1010 
(800)538 9696 
http://www.apple.com/ 
1025 

Warranty: P- ports; L - labor; 

F — fnwjht to repair center; R — return to customer. 

1/P.L 

Cal local Hewlett Packard dealer 
(800) 752 0900 
http://www.hp.com/ 
1026 

1/P.L,R 
(404)238 1234 
(800) 426 3333 
http://www.ibm.com/ 
1027 

: 
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Lexmark International 1 1 qms rn Xerox ( " 1 
Optra N 245 1-•* QMS 2425Ex Print System DocuPrint 4517 

$4199 $6999 $3300 
8.4 77 7.4 

9.2 7.4 6.3 
8.0 8.3 8.9 
8.1 9.1 7.9 
8.3 8.3 8.2 

600x600 600x600 600x600 
1200x600 1200x1200 1200x600 
DOS; Windows 3.x. 95. NT; OS/2; Mac; IBM AIX Windows 3* 95. NT; Mac DOS; Windows 3.x. 95. NT 

Canon P 550 electrophotographic laser Canon P-550 electrophotographic laser Fuf ASPMAL7 electrophotographic laser 

100.000 100.000 65.000 
Lexmark QMS Peerless 
Intel i960KD 50/25 NECVR4300/50 Intel >960/25 
16/16/16 24/24/128 6/22/64 

LTR. LGL. A4. B5. TAB. EXEC. ENV. TRANS. ABL LTR. LGL. A4. B5. TAB. EXEC. ENV. TRANS. ABL LTR. LGL. A4. B5. EXEC. ENV. TRANS. ABL 

Optional Optional Optional 
1100/500 500/500 350/250 
3/5 2/3 2/5 
Optional Optional Optional 

✓ ✓ ✓ 
✓ ✓ ✓ 
✓ 
✓ ✓ 
✓ ✓ ✓ 
✓ ✓ ✓ 

✓ ✓ ✓ 
✓ ✓ ✓ 
✓ ✓ ✓ 
✓ ✓ ✓ 
Solaris. Sun OS. HP UX. IBM AIX. UnixWare. ATAT Solans. Sun OS. HP UX IBM AIX Solans. Sun OS. HP UX. IBM AIX. SCO Unix 

✓ ✓ ✓ 
✓ Optional 
✓ Optional ✓ 
✓ ✓ ✓ 
✓ 
✓ Optional ✓ 
✓ ✓ ✓ 

✓ ✓ ✓ 
✓ ✓ Optional 
✓ ✓ ✓ 

✓ 
4/5e 4/5c 4/5e 

✓ ✓ ✓ 

145/76 131/13 35/10 
12/133 6/91 1/39 
✓ ✓ ✓ 

52 52 49.5 
24 24 17 
✓ ✓ ✓ 
Both 120 Both 
A A A 

22.2x21.9x21.5 22.3x21.9x21.3 17.4x16.5x11.4 
105-108 106 40.9 

1/P.L 1/P.L 1/RL 
(606)232-2000 (334)633 4300 (716)442 8860 
(800)891 0331 (800)523-2696 (800)349 3769 
http://www.texmark.com/ http://www.qms.com/ http://wwwjierox.com/ 
1028 1029 1030 

"Paper sizes: LTR * Letter (8.5 x 11 inches) LGL “Legal (8.5 x 14 inches) A4 (8.26 x 11.69 inches) B5 (6.9 x 9.8 inches) 
TAB»Tabkxd(11 x 17 inches) EXEC “Executive (725 x 10.5 inches) ENV=Envelope TRANS “Transparencies ABL “ Adhesive backed labels 
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Vetix™ EL 2000 Vetix™ EL 1000 
• Intel 200MHz Pentium Pro processor 
• Dual Pentium Pro 2IF sockets 
• 256KB12 cache, (losh BIOS 
• Memory upgradable to SI2M6 
• Slots: 1 ISA, 3 PCI; 1 shared PCI/ISA 
• Adoptee PCI 32 bit Ultra SCSI Fosl-20 controller 
•8X SCSI-2 CD ROM drive 
• 3.5” floppy drive 
• 64-bit I MB ISA video 
• 3Corn' 3C595 PCI 10/100 elhernel NIC 
• Full-size tower with 10 drive boys 
• 15’ Micron ISFGx, 28dp (13.7' display) 
• Microsoft" Mouse, 104-key keyboard 
• Novell NetWare' 4.X (5 user license); 

Microsoft' Windows NT Server 4.0 optional 
(toll for pricing) 

•NOS support (3 resolutions) 
• 5-yeor/3-yeor Micron Power- warranty 

•32MB EDO RAM • 64MB EDO RAM 

• 2GB Ultra SCSI hard drive • 4GB Ultra SCSI hard drive 

$4499 $4999 
mfI / # ImatsskacSIU/Mdi Ij III faiwslmeSI/O/awrii 

• Dual Intel 200MHz Pentium Pro processors 
•256KB12 rathe, flash BIOS 
•Memory upgradable to SI2MB 
•Slots: I ISA, 3 PCI; I shored PCI/ISA 
•Adoptee PCI 32-bit Ultra SCSI Fast-20 controller 
•8X SCSI-2 CD-ROM drive 
• 3.5” floppy drive 
• 64-bit 1MB ISA video 
• 3Com 3C595 PCI 10/100 elhernel NIC 
• Full-size lower with 10 drive boys 
•IS” Micron ISFGx,.28dp (137” display) 
• Microsoft Mouse, 104-key keyboard 
• Novell NetWare 4.X (5 user license); 

Microsoft Windows NT* Server 4.0 optionol 
(cod foe pricing) 

• NOS support (3 resolutions) 
• 5-yeor/3-yeor Micron Power warranty 

PENTIUM. PRO 
PROCESSOR 

•32MB EDO RAM 

• 2GB Ultra SCSI hard drive 

*5.299 lwnessleoseSI64/«wiA 

• 128MB EDO RAM 

•9GB Fast SCSI-2 hord drive 

*6.999 Imen k«se S?IS/aoaA 

• With Sony 4/8GB DDS-2 DAT SCSI lope back-up drive.odd S999 • With Sony 4/8GB DDS-2 DAT SCSI lope back-up drive.odd S999 

We'll Tailor a Vetixm Server for 

Your Growing Business. 
How will the Vetix EL server fit your business? 

Custom Software. Micron Electronics will ship your Vetix EL 

server with your choice of Novell NetWare or Microsoft Windows 

NT Server preinstalled—saving you time and money. 

Custom Hardware. The Vetix EL server offers a variety of 

hardware options factory-direct and hacked by Micron, a company 

with decades of experience in the electronics industry. We’ll customize 

your new Vetix EL server to fit your business. 

Custom Service and Support. With your purchase of a 

Vetix EL server, you’ll enjoy the right level of service and support tai¬ 

lored to fit your networking needs. With every system we provide 

direct 24-hour telephone support and three network operating system 

incident resolutions. We also offer additional options like on-site 

installation and mission-critical support—as much or as little as 

you need. 

Custom Pricing. The Vetix EL server is the economical server 

solution. Call 1-800-295-0543 to speak with a sales representative, or 

visit our Web site to create and price your own sample system online. 

M-mm) * 208X93-7393 
TuNky hum fVtlu Rku 

800-708-1756 

M 
TuMkv hum (jouIi 

800-708-1758 
Tidllrcv town Mrutu 

95-800-708-1755 

fsvttnm mi? 

Circle 160 on Inquiry Card. 

fotadund 
MKIVXXXT 

IbAIWloBfeM 

• 900 E Karcher Ftaad. Narrpa, O 83687 
• MorvFn 6am- 10pm Sal 7am-5pm (MT) 

• Inter nahonal Sates Hours Mon-Fn 6am-7pm (MT) 
• 208-893-3434 • Fax 208 893-3424 
• Purchase Order Fax 206 893 8992 

•GSA Contract #GS35F4317D 
• TechncaJ Support Av.wiatte 24 Hours A Day-7 Days A Week 

• Techracai Support E-mad techsupporl mactf nwroncom 

MICRON 
ELECTRONICS, INC. 

800-723-2998 
http:// www. rnei .micron, corn 



Lotus Notes vs. 
Microsoft Exchange 

Software 

Lotus Notes and Microsoft 

Exchange seek to he unified 

environments for group 

projects, hut they approach 

this goal differently. 

By Mark Hettler 

Dor most people, groupware is 
defined by one product: Lotus 
Notes. And though some 
industry analysts have herald¬ 

ed Microsoft’s Exchange as a Notes com¬ 
petitor, Microsoft has instead been play¬ 

ing Exchange as an enterprise-wide 
messaging system. (Another potential 

competitor, Novell’s Group Wise 5.0, has 
just been released; see our F.val in the 
November BYTE.) Besides these dedicat¬ 
ed IAN- and WAN-based products, alter¬ 

native platforms are emerging: the Inter¬ 
net, the Web, and intranets. (See the Tech 

Focus, “The Inter/Intranet Alternative,” 
on page 116.) 

While the term can encompass a wide 

range of software, true groupware must 
include at least these six essential func¬ 
tions—e-mail, on-line discussion (con¬ 
ferencing), document management 

(including version control, commenting, 
and revisions), work flow, group sched¬ 
uling, and local replication of data—all 
in a client/server environment. 

Lotus Notes 
At its heart. Notes brings the power and 

convenience of database management to 
the storage of nontraditional, unstruc¬ 
tured information. Each entry in a Notes 

database is a document, not a record, with 
a few information fields (author, subject, 
date, etc.) and the document itself, stored 
in rich text format (RTF) and possibly 
including attached files. Users can browse 
views (lists of documents in a database) 
that display the information fields. They 
can customize views to sort or group doc¬ 
uments, filter displayed documents based 

on field qualifiers, and add fields to a 
view. Thus, Notes facilitates categorizing 
and locating documents in a way not pos¬ 
sible in a standard file system. A server 

maintains all configuration and user 
information in a special database—the 
name and address book—whose docu¬ 
ments describe all servers at the site, reg¬ 

istered users, connections with off-site 
servers, special-purpose databases, and 
any other needed system information. 

BYTEim 
GROUPWARE 

Lotus Notes 4.1 

Today’s Notes excels in document 

management and Internet integration, and 

it continues to break new ground while 

its competitors play catch*up. 

At best, Microsoft’s Exchange is 

comparable to previous versions of Notes. 

In the Notes architecture, mail is just 
a way to move stored documents. When 

a user composes a mail message, Notes 
saves it in a special database for outgo¬ 

ing mail. The system recognizes anything 
in that database as outgoing mail and 
routes it to its destination. Each user has 
his or her own mailbox, which is simply 
another Notes database. 

Replication: I See, I See 
Replication is what gives Notes its unique 
character. T he same database can exist in 

multiple locations; when users add, 
delete, or modify documents, the sys¬ 
tem synchronizes all the changes. For 

enterprise-wide information sharing. 
Notes provides replication between 
servers. Each server’s name and address 
hook contains connection documents 
specifying the servers with which to repli¬ 

cate, the replication schedule, and mail 
routing. Companies can also replicate 

information with their customers or oth¬ 
er business associates. 

Replication helps users who connect 
via modem or take Notes databases on 
the road.Users can initially replicate any 
database, selecting the documents they 
want to work with off-line. Once dis¬ 

connected, users can create or edit doc¬ 
uments and post mail messages to an out¬ 
going mail database. After reconnecting 
to the server, the system routes outgoing 
mail to the server’s mailbox and replicates 
any changes to other databases. 

Databases, Work Flow, 
and Security 
Notes provides templates to facilitate cre¬ 
ating databases; the most common tem¬ 
plates are for discussion, document 
library, and mail. All use the same under¬ 
lying database storage but differ in views 
(forms for entering documents) and 
fields. Discussion databases allow quick 
responses to existing documents, and a 
default threaded discussion view groups 
related documents and responses. The 
document library lets users configure 
review cycles and maintain multiple 
versions and revision histories. 

In past versions of Notes, macros could 
automate tasks; version 4 now includes 

the LotusScript language. Forms design¬ 
ers can add programming that executes 
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When it comes to hosting 

discussions, the Notes 

interface shines, presenting 

the dearest view of what’s 

going on. ^ 

Exchange Administrator looks much 

more like the standard Windows 

interface we've come to know over the 

years. You can point and click if you 

know where to go. 

Discussion Miciosolt Exchange 

By contrast, 

Exchange's 

discussion 

interface is more 

congested and 

less intuitive. 

I 
I 
I 
if 

£te £<* yiew look 

glfw ja| aN 
| Microsoft Exchange 

0 Modbosc * Mark Hettter 

^Deleted Items 

iJ Inbw 

LJ Netscape News 
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J\a» Documents 1 
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\ By Authc* 
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Administering Notes is fairly well 

automated, but you can see only pari 

of the process at a time. 
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Group editing and revision is another area 

whore Notes shines, and this screen 

shows why. The choices of actions are 

presented clearly and simply. 
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Notes' email face is simple and 

elegant. It's easy to uso and 

hard to confuse. 

An e mail cxchango in 

Exchange isn't unattractive, 

but there’s a lot of clutter on the 

screen, and you have a lot of 

choicos-maybe too many. 

While Exchange and Notes do many of the same things, 

they look very different while doing them. 

when users click a button or access certain 
fields, or designers can divide a form into 
sections, each containing the fields a par¬ 
ticular user is to fill out. Each time a user 
saves the form, agents monitor the data¬ 
base and notify the next person on the 
routing list. 

Notes security is certificate-based. The 
system provides each user with an ID file 

containing an encrypted key that certifies 
the holder as a valid user in the organiza¬ 
tion. At log-in time the locally stored II) 
file validates his password, eliminating the 
need to send passwords over the net. Each 
server validates the II) by the certifier key. 

Hierarchical certification allows an 
organization to certify divisions, which 

in turn certify smaller units, which certify 
users. Servers with a common certification 

can replicate their name and address 
hooks, thus providing a global address 
book. Different organizations can “cross- 
cert ifyw one another to allow exchange 
of information. Certification forms the 
basis of electronic signatures. 

Documenting the Interface 
With all its power, Lotus Notes is very 
complex and often unintuitive. Rather 
than point-and-click options, many con¬ 
figuration tasks require typing informa¬ 
tion into fields or a database. But in most 
cases, particularly initial setup, the print¬ 
ed manuals and help system provide clear. 

step-by-step instructions. For example, 
setting up the Lotus Domino software for 
Web access requires manually copying sub- 
forms from one template to another. 
(More on Domino later.) Instructions step 
the user through the process. 

The Notes 4 user interface automates 
many common tasks. Server administra¬ 
tion—registering users, editing user 
options, and entering server commands— 

is much easier. Add multiple replicas of the 
same database and the system creates a sin¬ 

gle icon on the desktop with a pick list. 
On-demand replication is an easy menu 
option. In setting up a second server, the 
system automatically produces the needed 
connection documents to allow replication. 

continued 
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In addition, the Windows NT server now 
supports the SFX protocol, simplifying 
NetWare connectivity. 

But a task that isn’t automated or that 
lacks step-by-step instructions can be con¬ 
fusing. Adding a second communication 
protocol to a server requires making 
changes in two different places. The 
manual tells you what to change in the port 
settings dialog, but not where to find that 
dialog. And the only way to remove a doc¬ 
ument from the “favorites” folder with¬ 
out deleting it from the database is to add 
a button that executes a script. 

During our tests, we moved user mail¬ 
boxes from one server to another. Recon¬ 
figuring clients to look for mail on the new 
server was a major challenge. After we 

edited the NOTES.INI file, the client soft¬ 
ware changed the setting back to its pre¬ 
vious value. The same thing happened 
after we reran the setup program and spec¬ 
ified a new server. The only recourse was 
to completely remove and reinstall the 
client software. Later, by accident, we dis¬ 
covered that you have to make a change in 
the client’s “location” configuration. 

but such snafus were the exception. In 
most cases, users who take time with the 
documentation will find that following the 
instructions produces the desired results. 

Internet Access 
The InterNotes Web Publisher converts 
Notes forms, documents, views, and data¬ 

bases to Hypertext Markup Language 
(HTML) for publication on the Web. The 
InterNotes Web Navigator lets a Notes 
server act as a browser, saving Web pages 
in Notes databases. Phis helps Notes users 

who don’t have Internet access and allows 
future reference off-line. At press time, 
Lotus is about to make its SMTP Message 
Transfer Agent add-on available for NT; 
it’s already available for OS/2. This will 
allow a Notes server to function as an 
Internet mail server. 

The heart of Notes’ Internet integration 

is Domino, a downloadable add-on 

(http://domino.lotus.com) that turns a 
Notes server into a Web server. Domino 
converts Notes objects to HTML upon 

request, allowing browsers to access Notes 
forms, documents, views, and databases 
as if they were a standard Notes client. (See 
our Eval in the October BYTE.) 

Lotus Notes is targeted as a cross-plat- 
form solution for a variety of operating 
systems. It’s currently available for Win¬ 
dows NT, OS/2, and a variety of Unix 
platforms, with client software for 16-bit 
Windows and Macintosh. Storage and 
security mechanisms are completely OS- 
independent. Except for minor installa¬ 
tion differences, Notes functions identi¬ 
cally on different platforms. 

Mai I-Centered Exchange 
Where Notes is a database manager, 
Microsoft Exchange is a messaging system. 
A major upgrade to Microsoft Mail, Ex¬ 
change is designed primarily to move 

information from one place to another. It’s 
essentially a mail system with storage 
added, whereas you can think of Notes as 
a storage system with mail added. 

Exchange provides many of the same mail 
features as Notes. A point-and-click inter¬ 
face helps set up users and connectors to 
transfer mail with other Exchange servers 
and mail systems, such as Internet mail. 

Exchange begins with private mail¬ 
boxes and adds public folders (mailboxes 

that don’t belong to specific users), which 
are similar in many ways to Notes data¬ 

bases. Folder owners can determine which 
users have what access. Public folders serve 
for discussions, posting topics, and 
responses, and they can display a thread¬ 
ed discussion view. But Exchange lacks the 

built-in smarts of Notes’ templates. There 
are no predefined views geared specifically 
to a public folder’s use, no specialized 
interface features. 

Exchange is tied tightly to Windows NT. 
Each Exchange user corresponds to an NT 

user account, and it’s the OS that authen¬ 
ticates users. Administrators can install an 
advanced certification-based security sys¬ 
tem, similar to Notes’, that enables elec¬ 
tronic signatures. 

In order to share information, two 
servers must either be in the same NT 
domain or their domains must have a trust 

relationship—that is, a link between them 
that allows one domain to recognize the 
user accounts of another domain, trusting 
that other domain to authenticate the log¬ 
ons of its users. Exchange refers to sever¬ 
al servers at the same location as a site, and 
several sites can be grouped into an orga¬ 
nization. Administrators view all servers 
within a site in a single window in the 
administration program; they can open 
other windows to administer other sites 
if they have the rights. But it stops there. 
Exchange provides no facilities for repli¬ 
cating public folders between different 
organizations. Two different business enti¬ 
ties, such as an organization and its client, 

can’t replicate public folder contents 
unless they set up their NT networking and 
Exchange infrastructure as though they 
were the same organization. Exchange 
can, however, route mail messages 

between different organizations. 

A Matter of Form 
Exchange’s Electronic Form Designer lets 
you create custom forms for mail and fold¬ 
er postings. Designers can enhance a 
form’s functionality using Visual Basic. A 
message built upon a form can display dif¬ 

ferent information and functionality to 
sender and recipient. But while Notes 
just saves a form in a database. Exchange 
requires a cumbersome process of regis¬ 
tering forms in the Organization Forms 

Registry (OFR). When we reached that 
point, the OFR wasn’t presented as an 
available option. A Microsoft represen¬ 
tative explained that we had to first con¬ 
figure the OFR on the server and stepped 
us through the process of finding and con- 

GROUPWARE SYSTEMS 
BEST OVERALL 
Lotus Notes 4.1 
Experience shows 
as Notes keeps well ahead 
of its main competitor. 
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Lotus Notes 4.1 

Microsoft Exchange Server 4 

COST, SERVER LICENSE COST, CLIENT UCENSE TECHNOLOGY IMPLEMENTATION 

$495 $295 ★ ★★★ ★ *★* 

$1970 $54 ★ ★★ ★ ★★ 
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figuring the OFR. But later on, the OFR 
again became unavailable, and this time 
the recommended fix didn’t work for us. 

Visual Basic is available only within 
forms. There’s no equivalent to Lotus¬ 
Script in Notes agents. For automating sys¬ 
tem behavior. Exchange developers have 
only limited, predefined options, which 
limits Exchange’s usefulness for work- 
flow applications. Several Microsoft pro¬ 
grams, including Word and Excel, support 
serial routing with Exchange, but there’s 
no way to develop the sophisticated work- 
flow applications that arc standard fare 
at Notes installations. For example, a user 
cannot post a message to a public folder 
that triggers a serial routing process and 
presents each recipient on the list with a 
different set of tasks. 

Interface Cotchas 
Where Notes requires complex, multistep 
procedures and manual data entry, 
Exchange offers simple point-and-click 
choices in tabbed dialogs. But time and 

again, we followed the directions and got 
an entirely unintended result, leading to 
a trial-and-error hunt to discover some 

obscure (but vital) detail we had over- 
hx)ked. For instance, adding a second serv¬ 
er to a site is simple if you use the same ser¬ 
vice account on both servers. If you don’t, 
however, it’s almost impossible to undo 
the mistake short of reinstalling Exchange 
from scratch or granting several obscure 
and undocumented privileges in both 
Exchange and NT. We also had to experi¬ 

ment with granting the administrators var¬ 
ious rights on each other’s domains before 
the servers could communicate. 

We set up several clients in a seemingly 
identical manner. All but one connected 

properly to the server. We compared set¬ 
tings carefully but couldn’t determine why 
one could never connect. There’s virtually 

no documentation on client configuration. 
The server administration program lists 

public folders by site, not server, so it’s dif¬ 
ficult to tell where a public folder resides. 
If a folder’s server is down, the folder will 
be listed but inaccessible. The system syn¬ 
chronizes a public folder between two 
servers only after replication has been set 
up explicitly. It’s difficult to test whether 
replication works properly because the 
administrator can’t tell which server’s 
folder he or she is viewing. 

The client program lists public folders 
together with mail folders, which might 
be convenient. But whenever you are 

F E A T U RES 
Notes 4.1 Exchange Server 4 

SERVER PLATFORMS 
Windows NT 3.5x, 4.0 ✓ ✓ 
Unix. OS/2. NetWare ✓ 
NetBIOS, named pipes, NetWare SPX, TCP/IP ✓ ✓ 

CLIENT PLATFORMS 
Wndows 3.x, 95, NT ✓ ✓ 
Unix ✓ 
OS/2 ✓ A 
Macintosh ✓ ✓ 
E-MAIL ADMINISTRATION 
X.400 routing, MAPI support, SMTP gateway ✓ ✓ 
Automatic space reclamation ✓ 
Roll forward from transaction log ✓ 

E-MAIL USER FEATURES 
Threaded discussion view ✓ B 
Fax capability C ✓ 
Voice mail integration C C 
Change message to task ✓ C 

DOCUMENT MANAGEMENT 
Folders within folders, user created folders ✓ ✓ 
Full-text indexing ✓ c 
Index based on categories ✓ ✓ 
Changes stored as new document ✓ 
Viow multiple versions of document ✓ 
Index text of word processor documents ✓ c 
Access documents on multiple servers ✓ ✓ 
CONFERENCING/DISCUSSIONS 
Threaded discussion viow or outline view ✓ ✓ 
Hot link to original posting ✓ ✓ 
REPLICATION 
Scheduled replication ✓ ✓ 
Change-triggered replication D ✓ 
On demand replication ✓ E 
Automatic alternate routing ✓ 
Replicate selectod documents outside organization ✓ 
WORKFLOW 
Serial routing ✓ C 

Track messages through routing process ✓ C 

Predefined routing lists ✓ c 
Rules-based routing lists ✓ 
SCHEDULING 
Find first open time for all participants D ✓ 
Check for conflicts, request confirmation D ✓ 
Assign tasks ✓ c 
Accopt/decline/delegate tasks F c 
Notify of task completion ✓ c 

INTERNET FEATURES 
Access Web without browser ✓ G 

Store URL contents in database or folder ✓ 
View folders and documents using Web browser ✓ G 

Post documents to public folders using browser ✓ G 

Use document links in browser / 
SECURITY 
Cerlificato-based security ✓ H 

Trust relationships outside organization ✓ 
Electronic signatures ✓ ✓ 

A Can run Windows 3.x client under OS/2 3.0. 

B Messages must be moved to common folder 

C Available as add on, separate, or third-party product 

D To bo available in version 4.5 

E Local to server replication 

F Accept or docline 

G Available in future upgrade 

H X.509 based certificates at message level 
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Web-based discussion on The BYTE Site 

The Inter/Intranet Alternative 
Even when Notes had no real competition, the Internet was being considered a serious alter¬ 

native. Its infrastructure is designed for sharing information between sites around the world, 

and an ever-growing array of tools for browsing and downloading information means orga¬ 

nizations don't need to distribute special¬ 

ized software. The existing wired network 

eliminates the need to set up private com¬ 

munication links between clients and 

servers. Lack of security has been a tradi¬ 

tional criticism of Internet-based informa¬ 

tion sharing, but the emergence of Secure 

Sockets Layer (SSL), firewalls, and encryp¬ 

tion has made this less of an issue. 

Even within local sites, organizations arc 

seeing the value of intranets, using Web 

servers and browsers to share information 

over a LAN or WAN. Here again, Web tools preclude the need for proprietary software. 

Moreover, such intranets readily allow seamless access to information from the outside world. 

Internet mail has become the common means by which many organizations communi¬ 

cate. There is some question whether current Internet-based routing between sites in an 

organization can handle heavy volumes of mail as efficiently as proprietary packages, but 

providers of Internet-based solutions should be able to address such issues. 

Internet newsgroups provide discussion features and functionality similar to those of 

Notes and Exchange. Most readers are familiar with public Usenet forums, but news servers 

can also host private discussions. Newsgroups allow readers to post responses, start new top¬ 

ics, and display messages in a threaded view. 

Where Internet and proprietary solutions diverge is in document management. Newsgroups 

arc a convenient way to post messages and attachments, but there’s no way to categorize 

them except the user-entered subject line. Also, newsgroups don’t allow users to edit or delete 

posted documents or to let some postings expire and others live indefinitely. 

The most common way to make information available, whether on the Internet or an 

intranet, is with Web pages. A Web page may contain information, or it may provide links to 

other pages and files for downloading. While the Web is convenient for finding and viewing 

information, it’s awkward to manage. Making a document available on the Web requires 

authoring a page and providing links to the new document. 

Web sites are simply unusable for group document management. Once a document is 

published, people can easily read it or download it, but it is nearly impossible for them to edit 

it. Making and saving changes involves republishing the original Web page; maintaining mul¬ 

tiple versions involves publishing a new page for each revision. Beyond the inconvenience, 

there's no database for storing and organizing documents; we're back to the OS’s file sys¬ 

tem, with documents scattered among directories and held together by hypertext links. 

One important consequence of file system-based storage is the lack of facilities for repli¬ 

cation between sites. Newsgroups allow the propagation of new postings to multiple sites, 

but replicating Web sites is more difficult. While some might argue that the Internet is 

designed to make information in a single location accessible to users around the world, the 

large number of mirrored sites already in existence points out the Net’s inadequacy. Moreover, 

many organizations will want to have proprietary information replicated to sites in various 

locations protected by firewalls rather than in a single location that is accessed remotely. File 

transfers can move information from one site to another, but there are no mechanisms for syn¬ 

chronizing changes made at multiple sites. 

Despite these disadvantages, the Internet is here to stay, and using Web browsers to 

retrieve documents will become the primary means whereby people access information. The 

only question is what role existing PC software technology will play in the Internet environ¬ 

ment. Both Lotus and Microsoft are working to move their groupware technologies to the 

Internet, but it is uncertain how well they’ll compete with products designed for the Internet 

from the ground up. 

positioned in a public folder, selecting 
the toolbar’s “new” button creates a new 
e-mail message, not a new posting for the 
folder. To create a new item for a folder, 
you must explicitly select “New post in this 
folder” from the Compose menu. Lastly, 
Exchange’s Uninstall program didn’t com¬ 
pletely remove the software; a technician 
had to manually delete dozens of entries 
from the NT registry to avoid error mes¬ 
sages on system start-up. 

Which One? 
Microsoft’s counterpart to Domino, still 
in development, will integrate Exchange 
with Microsoft’s Internet Information 
Server. This will combine the benefits of 
a full-featured Webserver, including access 
to standard HT ML files and customized 
Web applications, with access to Exchange 
mail and public folders. The Exchange 
server includes Internet Mail Connector, 

PRODUCT INFORMATION 

Exchange Notes 
$ 1970, server license; $495, server license; 
$54 per client $295 per client 
Microsoft Lotus Development 
Redmond, WA Cambridge. MA 
(206)882-8080 (617)577-8500 
fax: (206) 93-MSFAX fax:(617)693-0968 
http://www.microsoft http://www.lotus.com 
.com/cxchangc Circle 1021 
Circle 1020 
on Inquiry Card. 

on Inquiry Card. 

which can forward mail to Internet hosts 
and receive mail from the Internet. 

All in all, Lotus Notes does a better job 
incorporating mail into its document data¬ 

base architecture than Exchange does 
incorporating document management and 
groupware into its messaging structure. 
Moreover, Notes is far ahead in terms of 
seamless integration with the Internet. □ 

Mark / lettler pioneered NSll'.s coverage ofSQ.E 

servers and multiuser databases. You can reach 

him at mark hettler@nstl.com. 

Evaluations in this report represent the judg¬ 

ment of BYTE editors, based on extensive 

tests conducted fry National Software Test¬ 

ing I xd)S and documented in a recent issue 

ofNSTL’s monthly Software Digest. To pur¬ 

chase a cofry of that report, with their own 

evaluations and data, contact N.S77. at 625 

Ridge Pike, Conshohocken, PA 19428; (610) 

941-9600; fax (610) 941-9950; edi¬ 

tors^ nstl.com. Ear a subscription, call 

(800) 25 7-9402. BYTE Magazine and NSTL 

are both operating units of The McGraw- 

Hill Companies. 
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New Tools for 
Internet Apps 

LDAP directory services, secure IP communi¬ 

cations, and IMAP-based e-mail will underpin 

tomorrow's Internet-based applications. 

uilding Internet applications isn’t much different from 
building stand-alone applications. Yeah, right. The 
Internet is a unique platform with its own advantages 
and challenges for applications developers. 

One measure of its uniqueness is an infrastructure that is 
pretty much of a black box to developers. Your applications send 
data packets into that box, and the box in turn sends the packets 
around the world. 

The basic infrastructure model won’t change dramatically any¬ 
time soon. So what will be different for developers of tomorrow’s 
Internet applications? A handful of technologies will provide for 
faster access to network resources, more secure transactions, and 
better communications. These emerging technologies all depend 
in one way or another on manipulating in clever ways the pack¬ 
ets you send over the Internet. 

For example, you’ll soon be able to extend the usefulness of 

directories—repositories of data, applications, and other 
resources. Today, directories work best at helping you find 
resources locally or on a LAN. Our story “LDAP Unites the Inter¬ 
net” explains how new kinds of directory services can help you 

find and manage resources strewn across the Internet as easily 
as if they were stored locally. 

To keep your data and messages away from thieves and eaves¬ 
droppers, a new secure IP standard defines ways of encrypting 

parts of the packets as they travel around the Internet. This 
standard will be mandated in IP 6, but “Internet Armor” shows 
how applications developers and end users can use it now to 
defend their secrets against all foes. 

A new e-mail protocol, Internet Message Access Protocol 
(IMAP), is far more adroit than the current standard, Post Office 
Protocol (POP), at helping you manage your inbox and for cre¬ 
ating simple groupware applications. “E-Mail Grows Up” details 
how you can use IMAP to selectively retrieve messages and mes¬ 
sage parts, as well as create new kinds of Internet applications. 

These three approaches for handling message packets mean 
that the best advice for Internet developers will be to continue 
to ignore the infrastructure entirely. Don’t rip up the tracks; 
instead, customize the trains that run on them. 

-Edmund X. DeJesus 
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LDAP Unites 
the Internet... 121 
X.500 "life ” provides better Internet 
access to data and applications. 

Interoperability 
General-purpose directory 

services like LDAP span 

applications and OSes to 

offer end users a single 

log-in point for WAN 

resources. 

Referral 
If the requested item does not reside on 
a connected server O, the server refers 
the client to the correct server 0. 

Intel 

Replication 
LDAP enables basic operations, such as reading, 
comparing, writing, and deleting data, that are 
required for replicas. 

Clients 

Only the master server can make changes to the directory. If the 
master is down, no changes can be made. Clients can use replicas of 
the directory, without changing the original. 



Three Enabling Technologies 
Next I Length Reserved 

Security parameters index 
(32 bits) 

Authentication data 
(whole number of 32-bit words) 

Internet Armor 
... 127 

Secure IP protects commerce 
and communications 

over the Internet. 

Authentication Header 
Ensures that a transmitted 
packet was sent by the 
source identified 
in the packet 
header. 

ESP header Transport-level segment ESP trailer 
or IP packet 

Privacy Header 
Enables nodes to encrypt 
messages to guard against 
eavesdroppers. 

1 Receiver 1 

C !3 
ESP IP Authentication Transport-level segment 

i.. 
ESP 

header header header or P packet trailer 

Read header only 

Subject: Tenting fMBt A 

ftom: iIcjcmj* *<trtcsunfHiac.net > 

Arrived: Wed. 2 Oct 11* 14:42:30 0600 

Composed : Wed, 02 Oct IMS 14:4/03 0500 
Sire: 01H1 

E-Mail Crows Up 
...135 
IMAP promises better message 
management for those who 
can cope with its complexity. 

Retrieve parts 
of message 
To reduce download time 
when you don't need to 
see a large message 
attachment. 



Join I he Lockheed Martin Missiles & Space team in Sunnyvale. (alifomia to create a product line for closed loop spacecraft systems-including flight software analytical and real-time 

simulations, a rapid prototyping testbed and standardized hardware. The development of reusable assets is an essential part of our next-generation of commercial. NASA, and military 

spacecraft systems. Our state-of-the-art development facility uses leading-edge technologies and Ux>ls to create flight software, closed ltx>p spacecraft systems and lest command 

and control systems. 

Opportunities exist for flight software engineers and real-time embedded systems experts, with specialties including software design, hardware/software integration, software 

database engineering and Graphical User Interface development. In addition, we have opportunities for Altitude Control Specialists including analysis and simulation, equipment 

engineering and systems engineering. All positions require a BS degree in (^EFl/Math/Physks/Acro/ME or equivalent (MS degree preferred). Strong communication skills and 

the ability to work in an integrated product team environment is required. 

Real-Time Flight Software Development 
Real-lime Software Designers (Entry to Senior-level) 

Positions require experience in developing real-time software: practical Ada experience 

with the use of structured or object-oriented development methcxls and tcxvls; proficiency 

with UNIX: and experience in the development of spacecraft flight software, RISC* 

processors and hardware/software integration. 

Might Software Engineers 

Requires experience developing software for real-time embedded systems Positions 

available at all levels, require C/C++. Ada. FORTRAN or Jovial experience. Working 

knowledge of system and software requirements analysis architectural and detailed design, 

and code/test of software units required. Experience with the application of formal meth<xls 

(SA/SD or object-oriented) is a plus Knowledge of spacecraft control systems desirable. 

Software Test Engineers 

You must have 5+ years of experience in the formal test of embedded and real time 

software. Knowledge in all phases of formal software acceptance test process and the 

development of test environments is necessary. Experience testing spacecraft software 

and object-oriented software designs is highly desirable. 

Real-Time Testbed Development 

Ki'iil- lime. Knilivddt'd Systems Hardwarc/Softwarc Integration Specialists 
Requires 5+ years of experience developing real-time embedded systems including 2+ 

years in a UNIX environment. Knowledge of mtxlern software development methods 

and ttxils is essential. SGI Challenge series experience desired. 

Firmware Engineers 

Positions require 3+ years of experience developing real time embedded software, 

including operating systems, hardware drivers or other low-level embedded axles, 

Software Database Engineers 

Requires 3+ years of experience developing database applications for spacecraft test 

or operations, Familiarity with a UNIX operating environment and C programming 

language is essential. Sybase experience desired. 

Graphical User Interface Developers 

Requires 3+ years of experience developing (iraphical User Interfaces in a complex sim¬ 

ulation or COTS application environment. Knowledge of current HCI standards and 

practices a must. SAMMI experience desirable. 

Spacecraft Simulation Engineers 

You will need 3+ years of experience developing a)mplex. dynamic spacecraft 

simulations. Additional requirements include a working knowledge of C/UNIX, as 

well as domain expertise in developing spacecraft simulations including attitude 

control, power or thermal subsystems, Matrix-X SvstemBuild or Matlah/Simulink 

experience strongly desired. 

Attitude Determination and Control 
Attitude Determination and Control Analysis 

Requires at least 3 years of experience designing and analyzing spacecraft attitude 

determination and control systems, Working knowledge of control system design, 

simulation, hardware rmxleling. and spacecraft dynamics is required. Experience in orbit 

mechanics, software (C/C++. Ada) and hardware procurement desirable. 

Attitude Determination and Control Equipment Engineer 
Requires at least 3 years of experience analyzing and prwuring spacecraft attitude 

and determination and control components, Experience with specifying, procuring and 

manufacturing complex components such as trackers, reaction wheels, and ring laser 

gyros is required. Experience with attitude determination and control systems and 

algorithms highly desirable. 

Attitude Determination and C ontrol Systems 

Requires at least 7 years of experience in analysis, hardw are procurement and requirements 

flowdown/verification. Experience developing AD&C architectural solutions to top-level 

requirements, flowing requirements down to hardware and software alkxrations, developing 

detailed verification plans and interpreting hardware lest data is essential. 

Applicants selected will be subject to a security investigation and must 

meet eligibility requirements for access to classified information. 

Please forward your resume to: Lockheed Martin Missiles & Space, 

DEPT. BYTE. P.0. Box 3504, Sunnyvale, CA 94089. E-mail: 

jobs@lmsc.lockheed.com. FAX: (408) 742-6194. Lockheed Martin is an 

Equal Opportunity Employer. 

See the Lockheed Martin Missiles & Space Home Page 

on the World Wide Web at: http://wwwJmsc.lockheed.coni/ 
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Is LDAP the answer for better over-the-lntemet access 

to data and applications? By Jamie Lewis 

LDAP Unites the Internet 

LDAP directory replication helps you search 

for resources across multiple servers. 

ho would have thought that 
directory services—the white- 
pages of the network world— 

would emerge as a prime 
technology for enabling new Internet- 
based applications? Sure, directory ser¬ 
vices have always served as background 
guides to network services, applications, 

and people. Now, because companies are 
using the Internet for communications 
and to unify internal networks, directo¬ 
ries are on the front burner for applica¬ 
tions developers. 

In many ways, the current surge in di¬ 

rectory development can be attributed to 

Lightweight Directory Access Protocol 
(LDAP). LDAP 2, the Internet standard for 
directory services, is a distillation of 
X.500, the Open Systems Interconnec¬ 
tion (OSI) protocol for directory and 

resources management. LDAP gives appli¬ 
cations developers a vendor-independent 
mechanism for directory interoperabil¬ 
ity. That’s important for the Internet, 

where public-directory access and inter¬ 
operability are pressing issues, and also 
for the intranets, where directory inte¬ 
gration is a significant problem. 

As a result, LDAP may indeed deliver 
many of the benefits promised by X.500. 
Vendors such as AT&T, Lotus, Microsoft, 
Netscape, and Novell are jumping on the 
LDAP bandwagon. This helps make inter¬ 

operable directory solutions not only 
possible, but likely. 

LDAP is not a panacea, however, and 
there are holes in the range of what it 
offers. As vendors such as Netscape add 
extensions to the protocol, some people 
question how long it will remain a stan¬ 
dard for interoperability. 

What LDAP Does 
The University of Michigan developed 
LDAP in conjunction with the Internet 

Engineering Task Force (IETF). LDAP 2 
is a current Internet standard; further 
extensions to the protocol are in version 
5, which is being formulated. 

The protocol’s foundation is Directory 

Access Protocol (DAP), the X.500 stan¬ 
dard’s link between clients (directory user 

agents) and servers (directory service 
agents). As is the case with many OSI pro¬ 

tocols, however, DAP creates so much 
overhead that it’s not practical for use in 
typical DOS, Windows, and Mac client 
environments. 

Thus, the University of Michigan de¬ 
veloped I.DAP as a streamlined way to 
access and update directory informa¬ 
tion in a client/server model. Using LDAP, 

for example, applications can add, delete, 
and modify objects and their attributes in 
a directory database. One or more LDAP 
servers contain the data comprising the 
directory tree, and LDAP clients connect 
to an LDAP server to query or modify the 
contents of the tree. 

LDAP does not require an X.5(M)-com- 
pliant directory; the protocol can com¬ 
municate with any hierarchical, attribute- 
based directory. For interoperability, 
Ii)AP assumes support for the X.500 nam¬ 
ing model. For example, object classes 
include country and organization, and 
generally follow the hierarchy defined by 

X.500. The new LDAP specification de¬ 

fines a syntax that supports the attributes 
of X.500 directory objects. 

For reasons of security, LDAP sup¬ 

ports authentication. Version 2 uses 
simple authentication (an encrypted pass¬ 
word passing “on the wire”) and Ker¬ 
beros (the network security and authen¬ 

tication system that provides secure 
log-ins and authentication services using 

the Data Encryption Standard). LDAP 3 
will take advantage of X.509 strong 

authentication, which uses public-key 
security certificates. However, LDAP does 
not provide for standard access-control 
mechanisms. 

Besides the on-the-wire protocol itself, 
the term LDAP often refers to an LDAP API 

that offers a simple, low-level interface 
for applications to make a connection to 
a server and access the directory. 

Multiple Uses 
Commercial developers and corporate 

programmers can use LDAP in three ways. 
First, it can be a protocol for anony¬ 
mous browsing. With LDAP, Internet 
surfers can browse directories and access 
publicly available information. Netscape 
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and Microsoft both say that their Web 
browsers will support LDAP. 

Second, LDAP's authentication services 
mean you can use it to give users aut hen 
ticated access to sensitive informal ion. 

The third and final applicat i< >n of LI >AP 
is server-to-server conummit .itions, in 
eluding replication t.ip.ibiliiit sandclient 
referrals to other servers in a directory 
search. 

I he standard d« *es n< >t explicitly spec¬ 

ify the use ol I I >AP as a replication pro¬ 

tocol. I Inwever, the basic operations 
I DAPenables such as reading,compar¬ 
ing, writing, modifying, and deleting 

data aie those required for the creation 
and maintenance of replicas. 

Netscape says it will use LDAP for repli- 
t at ion in us Netscape Directory Server. 

I his use of LDAP for replication has its 
roots m the first implementation at the 
l Ini versity of Michigan, which uses a sin¬ 

gle master replication topology. One 
server is the master of the database, and 

only it can make changes in the directory. 
Mult iple “slave”servers provide replicas 
ol the entire directory database, which 
balances the load of search and access op¬ 
erations across multiple servers (see the 
figure on this page). While reads usually 
far outnumber writes, this single-master 
model creates a single point of failure: If 
the master is down, no changes can go 
into the directory. 

Existing directories such as NetWare 
Directory Service (NDS) and StreetTalk 
use a multimaster design that can make 

updates to any read/write replica. This 
allows high availability in both read and 
write operations. 

To handle failed queries, LDAP .* will 
let an LDAP server refer a query to another 
server if a particular server cannot satisfy 
a search request. The LDAP server can 
refer the requesting client to a server that 
may be able to satisfy the request. The 
referral capability also sends all write 
operations to the master server. As the 

figure “LDAP Referral”on page 121 illus¬ 
trates, the referring server passes the 
name of the second server to the LDAP 
client. The client then connects to the 
server to which it has been referred. 

But LDAP does not let multiple trees— 
in other words, multiple master servers— 
learn about each other and their contents 
automatically. Referrals are static, based 
on entries for other servers manually made 
in the directory database. 

I he University ol Michigan is working 

Netscape will use LDAP's single-master model for 

replication in Netscape Directory Server. 

on extensions to LDAP that would let mas¬ 

ter servers create indexes of their contents 
and pass them to other master servers. 

I hese so-called forwarding indexes 

would allow for dynamic referrals based 
on the nature of the client query and 
knowledge of the content of other trees. 

Until intelligent referral capabilities are 
added, an LDAP referral could in theory 

lead you on a wild-goose chase across the 
Internet, with each server referring you 

to yet another server, with no end in sight. 

Who’s Doing What? 
Initially, most vendors said they would 
use LDAP only as an anonymous brows¬ 
ing protocol to make directory informa¬ 

tion available over the Internet. Novell, 
for example, announced LDAP support 
for publishing the information available 
to a guest log-in to NDS via LDAP. Net¬ 
scape was the only vendor to go on record 
stating that it would use LDAP in all 
three ways mentioned earlier. 

But as LDAP’s momentum grew, the 
other vendors fell in line. Novell has 
said that it will use LDAP in all three ways. 

Microsoft says it will use LDAP as “its core 
directory protocol” in a subsequent ver¬ 
sion of Windows NT. Microsoft had orig¬ 
inally planned to use the Object File Sys¬ 
tem (OFS) as the directory repository in 

future NT releases. Microsoft now says it 
will use some of the technology from 

the directory in Microsoft F’xchange 
Server. 

While Microsoft will provide OFS 
capabilities through extensions to the NT 
FileSystem (NITS), the company is using 

the Exchange directory database and 
replication engine, expanding them for 
use with the new NT directory. For exam¬ 

ple, the basic schema of the F’xchange 
directory will expand to reflect the needs 
of a general-purpose directory, and the 
replication model will extend to support 
full multimaster replication. 

I he resulting directory will increase 

the functionality of the domain-based 
naming system found in NT Server today. 
Rather than serving as the basic compo¬ 
nent for organizing the directory, for 
example, the domain will become a secu¬ 
rity and replication boundary in the direc¬ 
tory tree. The directory will also extend 
to support a deeper hierarchy, including 

organizational units in domains. The 
directory will also let administrators del¬ 
egate authority over groups and organi¬ 
zational units, without giving the dele¬ 
gates control over the entire domain or 
tree. 

To accommodate Internet connectiv¬ 
ity, future NT Server directories will work 
with the Internet’s Domain Naming 

System (DNS) name space and support 
names based on DNS and Internet domain 
names. DNS names (e.g., acme.com) will 
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be names of directory trees in future 

versions of NT. Applications and services 

will perform DNS lookups to find direc 

tory servers both on intranets and over 

the Internet. Having found .1 directory 

via DNS, applications will be able to use 

LDAP to access the information in those 

directories. Applicant >ns will also be able 

to use OII Dll and ()l I I >s, which are 

interfaces that are based on Microsoft’s 

Common Object Model (( OM) and Ac¬ 
tiveX let lintilogit'v 

Mu rt >sofi says it will integrate the con¬ 

tent < >11 In separate file-system and direc¬ 

tor) u pt rsitories in hiture versions of NT. 

I 01 example, index and query services 

will let yon search both the NTdirectory 

anti the OI s provided by extensions to 

Nils, Microsoft says that when this inte¬ 

gration happens, you will be able to 

search for objects based not only on 

i t m vent it >nal attributes, such as filename, 

date, and owner, but on content as well. 

As a result, LDAP may indeed inadver¬ 

tently accomplish what X.500 never was 

able to: directory interoperability among 

different vendor implementations. Net¬ 

scape Directory Server is already in beta 

testing and is due to ship this year. No¬ 

vell, too, says it will ship anonymous 

LDAP support this year, with authenti¬ 

cated client/server access and replication 

support coming next year. Finally, Mi¬ 

crosoft says it will ship the NT directory 

sometime in 1997. LDAP everywhere? 

So What’s the Catch? 
As always, there is a downside to this. 

LDAP 2 does not include strong authenti¬ 

cation and multimaster replication. In 

addition, the search model has limits, and 

the need for more intelligent referral 

capabilities and access-control mecha¬ 

nisms is clear. Also, like any standard, 

many product implementation details— 

such as the specific directory database to 

use and how to replicate it—are left up to 

the vendor. 

Because of these limitations and the 

need to build competitive products, ven¬ 

dors will extend LDAP with features spe¬ 

cific to their implementation. Novell con¬ 

tinues to tout the multimaster replication 
capabilities of NDS, for example, and 
Microsoft says it will add similar capa¬ 
bilities to the NT directory. While Net¬ 
scape is basing much of its work on 
LDAP 2, it’s also making extensions that 
go beyond the current draft of version 3. 
Netscape is adding access-control capa¬ 
bilities, for example, that aren’t in any 
current draft of the standard. 

One of the biggest questions with LDAP 

is what level of interoperability will ven¬ 
dors achieve, given the various extensions 

that have been made to the standard? 
Today, Microsoft, Netscape, and Novell 
agree that the version 2 functions will be 

the interoperability baseline. However, 
interoperability will also depend on the 
degree to which Netscape publishes its 
extensions and the degree to which Mi¬ 
crosoft, Novell, and other vendors sup¬ 
port version .1 and track Netscape’s ex¬ 
tensions to it. 

Although none of the vendors have 
explicitly stated their support for version 
.1 and Netscape’s extensions, Netscape’s 

How LDAP and X.500 Compare 
Feature LDAP X.500 

Objective Simplicity. Global directory services. 

Transport mechanism TCP/IP. OSI protocols, ACSE/ROS on session and trans¬ 
port layers. | 

Data model X.500 as a baseline. Use standardized attributes 
where applicable. Publish standards to allow easy 
interoperability. 

Rigid hierarchical data model that scales for a world¬ 
wide directory. Emphasis on generality. Many 
specifics are undefined. 

Worldwide directory Directories can grow from bottom up (the “Internet 
way"). Vendors can solve directory problems in 
many ways with interoperability. LDAP offers the 
freedom to mix rigorous X.500 DITs and Internet- 
style randomness. 

Rigorous hierarchy of naming contexts and Directory 
Server Agents (DSAs) for worldwide directory. 
Assumes top-down model for name resolution. 
Tough to get everything to fit exactly right on a world¬ 
wide basis. 

Security Does not specify an encryption mechanism. 
Netscape will use LDAP over SSL. Kerberos is 
available (not in Netscape). Will improve in future. 

Defines X.509 authentication framework, but an 
encryption algorithm is not specified (RSA is the de 
facto standard). 

Server protocol Client referrals to navigate multiple servers. Servers 
can talk to each other (for replication or creating 
server hierarchy). 

Another protocol, the Directory System Protocol 
(DSP) to talk between servers. 

Replication Use LDAP for replication. Use DISP/DOP to address replication (only in 1993 
X.500). 

Referrals Already does this. Chaining is supported based on 
server implementations. 

X.500 supports referrals over DAP/DSP as well as 
chaining. 

API Simple C API defined in RFC 1823. Complex, object-oriented API such as XDS API from 
X/OPEN. 

Multicasting Implementation dependent, not protocol specified. 
Client may query multiple servers simultaneously. 

X.500 supports multicasting over DAP/DSP. 

Encoding Many as strings. All elements ultimately in 
lightweight Basic Encoding Rules (BER). 

Use full ASN. 1 and full BER. Harder to parse and 
compose. 

Bulk import/export LDIF standard to interchange LDAP information in 
text files. 

X.500 does not address bulk transfer. 
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if you think hie transfer is all we do, 
you need some time away from the office. 

Io appreciate liow much more LipLink0 

m&ihb for W1ndows095 has to offer, all you have 

to do is hit the road. 

Wherever you go-acroes the hall, across 

town or across the country-if you’ve got LipLink, 

you have everything you need to access anything 

you want on your desktop or your network. 

With this single piece of software, you 

can read and send e-mail, run databases and 

custom applications, synchronize data and, yes, 

even transfer files. 

Since there’s no need to change apps to 

do all these things, there’s no need to hang up 

and redial. And since LipLink works the same 

way over modems, IPX and TCI VIP networks, 

serial cables, parallel cables, wireless, even the 

Internet, there’s no need to laboriously reconfigure. 

And there’s no need to worry about 

compatibility. Our 16-hit version is built right 

into LipLink for Windows 95, so connecting 

to Windows 3.1 systems is no problem at all. 

By now, you probably can’t wait to get your 

hands on the latest LapLink. So you’ll be glad to 

know that upgrading-from an earlier LipLink, 

or from another product altogether-is ridiculously 

inexpensive. Call 800-224-7704. Better yet, see 

your reseller. It’ll give you an excuse to get away 

from the o ffice.__ 

TRAVELING 
SOFTWARE 
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market clout will create pressure to do 
this. Netscape has also made it clear that 
it intends to publish its extensions and 
that it will work to enable most of them 
through the Internet standards process. 

LDAP Brands 
Other characteristics will also differenti¬ 
ate LDAP implementations. For example, 
Microsoft will tightly integrate its direc¬ 
tory with NT. Microsoft insists that 
tight integration with the OS is the only 

way to yield the performance and fea¬ 
tures developers need. Netscape, on the 
other hand, is building a set of services 
designed to run on multiple platforms, 
insisting that cross-platform capabilities 
are essential to interoperability. 

Netscape and Microsoft are also tak¬ 
ing different approaches to the kind of 
directory products that they’re going to 
ship. Netscape is choosing to forgo the 

more sophisticated—and more com¬ 
plex—features (e.g., multimaster repli¬ 
cation), choosing instead to get some¬ 
thing out the door fast. Microsoft is 

WHERE TO FIND 

LDAP 3 

http://www.ietf.cnri.reston.va.us/html 
.charters/asid-chartcr.html 

building support for those additional fea¬ 
tures into its product, which will take 
longer to reach the market. 

Given that we need to learn to walk 
before we run with directories—and that 

most users have yet to crawl—Netscape’s 
approach is valid. By getting its product 
out the door fast—and before Micro¬ 

soft—Netscape will continue to put pres¬ 
sure on Microsoft in the intranet-server 
market. But don’t count out Microsoft: 
Its ability to integrate the BackOffice 

products with a unified directory will be 
attractive to many users. 

What Should You Do? 
As the Internet and LDAP drive direc¬ 
tory development, you’ll have a number 
of decisions to make. Which directory is 
right for you depends on your current 
needs. For example, both the OS-specific 

and OS-independent approaches have 
merit. If you’re using NT, the integration 
of the Cairo directory with NT and the 

BackOffice applications may be attrac¬ 
tive. If you have a heterogeneous net¬ 
work, the cross-platform products from 
Netscape may provide the multivendor 
integration you need. 

For most companies, e-mail systems 
and the intranet are the logical places to 
start with directories. As you choose the 
electronic-messaging. Web-server, and 
other infrastructure services that will 
comprise your intranet, making sure that 
you integrate them in a unified directory 

model will make administration much 
simpler. It will also give you the founda¬ 

tion for the intranet/Internet applications 
that will be the future of your network. 

Understanding features is also impor¬ 
tant. For example, a lack of multimaster 
replication could be a problem in large 
networks if you can’t centrally deploy 
and maintain the directory. If depart¬ 

ments or divisions independently deploy 
multiple Netscape Directory Server mas¬ 
ters, you will have to do a lot of custom¬ 
izing if you want those master servers to 

communicate, making implementation 
more difficult than it would be under a 
multimaster design. 

In comparison, NDS already provides 
multimaster replication today, allowing 
changes to occur at many servers, which 

will accommodate distributed organiza- 

Directory Services Today 
What directory services do: They help 

you name, describe, find, and protect 

resources over far-flung networks. Instead 

of a network of distinct physical entities, 

directories help us create logical networks 

that we can use as a functional whole. 

Problem: Each network OS (NOS), mes¬ 

saging system, and client/server applica¬ 

tion uses its own directory. If you use multi¬ 

ple networks, you will log in to different ser¬ 

vices many times each day. Even worse, net¬ 

work administrators must manage a sea of 

accounts. As applications become more dis¬ 

tributed, locating applications and resources 

becomes almost impossible. 

Solution: General-purpose directory ser¬ 

vices promise to serve multiple applications 

and OSes, give administrators a centralized 

administration tool, and offer end users a 

single place to log in and search for the 

resources they need. To be effective, gen- 

oral-purposo directories must be interoper¬ 

able and let us transparently access multi¬ 
ple directories. 

Directory Services 
Tomorrow 

As applications become more network¬ 

centric, directory services will become a 

central component of evolving network¬ 

centric applications. For example, work- 

flow application users may rely on direc¬ 

tories to find the right people to review a 

purchase order in an approval cycle. In 

addition, directories may replace hard¬ 

coded uniform resource locators (URLs)- 

which are difficult to manage as they 

change-as the primary mechanism to 

find, access, and manage Java applets 

and ActiveX controls in Internet and in¬ 

tranet applications. 

tions more effectively. Microsoft also 
plans to support multimaster replication 
in its directory. 

Also expect the advent of so-called 
meta-directory services, which could 
integrate multiple directories in appli¬ 
cations and OSes. For typical organiza¬ 
tions, beginning the long transition to 

directory-enabled computing won’t be 
practical until they integrate the direc¬ 
tories they already have and manage them 

in a more holistic fashion. Meta-direc¬ 
tory products from such companies as 
Zoomit and WorldTalk will let you inte¬ 

grate multiple application-specific and 
NOS-based (network OS) directories, and 
manage them as a whole, logical enter¬ 
prise directory. 

In any case, basic levels of interoper¬ 

ability will Ik* guaranteed because LDAP 
will be the common denominator. The 
emergence of LDAP as the Internet stan¬ 
dard protocol for directory services is a 
watershed event. It will enable interop¬ 
erability between clients and servers, and 
between servers, on the Internet. In addi¬ 
tion, it will be the catalyst for directory 

interoperability between the Internet, 
intranet products based on Internet tech¬ 

nologies, and existing NOS-based and 

application-specific directories used in 
today’s organizations. And that’s a major 
step forward in directory services, the 
prime technology surprise. Q 

Jamie Lewis is president and a principal ana¬ 

lyst of The Barton Ciroup, where he socializes 

in NOSes, messaging systems, directory ser¬ 

vices, security systems, and nettvork manage¬ 

ment products. You can contact him on the 

Internet via editors@bix.com. 
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Secure IP fuels the drive for secure transactions 

and communications over the Internet. By William Stallings 

Internet Armor 
I he Internet’s a scary place. 
With packets whizzing to ev¬ 

erywhere, from everywhere, 
and through anywhere, who 

knows who might be intercepting mes¬ 
sages, listening in on communications, or 
stealing data? Any business trying to per¬ 
suade the mythical on-line shopper to 
enter his or her Visa number faces an up¬ 
hill battle. Even if your company wants 
all workers’ e-mail messages to be confi¬ 

dential, how can you guarantee that? Diy 
your own cable from office to scattered 
office? 

Don’t fret; secure IP is coming. The In¬ 
ternet Activities Board (IAB), in response 
to the above issues, has included authen¬ 

tication and encryption as necessary secu¬ 
rity features in the next-generation Inter¬ 
net Protocol, called IPv6 (see “The New 

and Improved Internet Protocol,” Sep¬ 
tember BYTE). Even better, these security 

capabilities are usable with both the exist¬ 
ing IP and the future IPv6. This means that 
developers and vendors can begin writ¬ 
ing applications using these features to¬ 

day. And users can start taking advantage 
of them now, too. 

What’s the Problem? 
The latest annual report from the Com¬ 
puter Emergency Response Team (CERT) 
lists nearly 2500 reported security inci¬ 
dents, affecting over 12,000 sites, in 1995. 

The most serious types of attacks report¬ 
ed include IP spoofing (by which intrud¬ 

ers create packets with fake IP addresses 

and exploit applications that use authen¬ 
tication based only on IP), eavesdropping, 
and packet sniffing (in which attackers 

can directly read transmitted informa¬ 
tion, including confidential log-on infor¬ 
mation and database contents). 

In 1994, the IAB issued a report titled 
“Security in the Internet Architecture.” 
The report stated that the Internet needs 
more and better security, and it also iden¬ 
tified key areas for security mechanisms. 

Among these were the need to protect a 
network’s infrastructure from unautho¬ 

Both modes encrypt part of the packet, but tunnel-mode packets 

contain an inner packet that’s used to cross an Internet firewall. 

rized monitoring and control of network 
traffic, and the need to defend end-user- 
to-end-user traffic using authentication 
and encryption mechanisms. 

Clearly, no one wants to take on the 
task of rebuilding the Internet from the 
ground up as a secure network. The prob¬ 
lem, then, is ensuring secure transmis- 
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sions over the nonsecure system that’s 
already in place. Secure IP is one answer. 

Security at the IP Level 
The Internet community has already 

developed application-specific security 
mechanisms in several application areas, 
including e-mail (e.g.. Privacy Enhanced 
Mail and PGP), network management 
(e.g., SNMPv2 security), and Web access 
(e.g.. Secure HTTP and Secure Sockets 
Layer). But users have security concerns 
that cut across protocol layers. For exam¬ 
ple, an enterprise can run a secure, pri¬ 

vate TCP/IP network by disallowing links 
to untrusted sites, encrypting packets that 
leave the premises and authenticating 
packets that arrive. 

By implementing security at the IP lev¬ 
el, an organization can ensure secure net¬ 

working, even for security-ignorant ap¬ 
plications. For example, all corporate 

e-mail can be run among corporate sites 
over secure IP pipes. 

IP-level security encompasses two 
functional areas: authentication and pri¬ 
vacy. Authentication ensures that a re¬ 
ceived packet was in fact transmitted by 

the source identified in the packet head¬ 
er; the packet you just received actually 

did come from trusted colleague X, as it 
purports. In addition, authentication 
ensures that nothing has altered the pack¬ 
et in transit; what you received is indeed 
what was sent. 

Privacy enables communicating nodes 
to encrypt messages to prevent eaves¬ 
dropping by third parties. Even if some¬ 
body intercepted the message, he or she 
wouldn’t be able to read it. 

Support for these features is optional 
for the current IP but mandatory for IPv6. 

In both cases, you implement the securi¬ 
ty features as extension headers that fol¬ 
low the main IP header in a packet. The 

extension header for authentication is the 
Authentication header (see the sample 
above). I he extension header for priva¬ 
cy is the Encapsulating Security Payload 
(ESP) header. 

Developers and vendors who want to 

take advantage of these authentication 
and privacy features must make their ap¬ 

plications aware of these extension head¬ 
ers. When an application encounters such 
a header, it must know what to do with 
the remainder of the packet, which pri¬ 
marily involves decryption and possible 
resending. (More on this later.) 

There’s a clear need for APIs of some 

sort for an application to invoke securi¬ 
ty. Alternatively, a network manager can 
configure certain applications—or all 
of them—to use secure IP. In the former 
case, an application would need to have 
a feature for invoking security. These con¬ 
figuration and implementation detailsall 
fall outside the scope of the standard, thus 
providing a golden opportunity for ven¬ 
dors to exploit this product niche. 

Data Integrity 
The Authentication header provides sup¬ 
port for data integrity and theauthentica- 

Authentication Header 

Type of 
next header 

Length of Authentication 
Data field (in 32-bit words) 

8 bits. 8 bits 

Next 
Header 

z: 
* 

16 bits 

Length Reserved 

Security Parameters Index 

(32 bits) 

Authentication Data 
(whole number of 32-bit words) 

The authentication header includes 

data that confirms its stated origin. 

tion of IP packets. This header consists of 
the following fields: 

• Next Header (8 bits): Identifies the type 
of header immediately following the 

Authentication header. (As you’ll see, 
this might be an ESP or other type of 
header.) 

• Length (8 bits): The length of the Au¬ 
thentication Data field in 32-bit words. 

• Reserved (16 bits): For future use. 
• Security Parameters Index (32 bits): 

Identifies a security association. 

• Authentication Data (variable): An inte¬ 
gral number of 32-bit words. 

The Authentication Data field’s con¬ 
tents depend on the specific authentica¬ 
tion algorithm chosen and configured by 
the network manager. It can be config¬ 

ured so that secure IP is used for all off¬ 
site TCP/IP traffic. 

Configuration can be in every host, 
or a firewall system can invoke security 
features. These features might involve 
APIs at some point, but few vendors 

have announced products. The network 
manager typically distributes encryption 

keys, so it’s unlikely that a third-party 
source would be trusted. 

In any case, the Authentication Data is 
calculated over the entire IP packet, ex¬ 
cluding any fields that might change in 
transit. (Such fields are set to zero for pur¬ 

poses of calculation at the source and the 
destination.) The authentication calcu¬ 
lation happens before fragmentation at 
the source and after reassembly at the 

destination. Hence, fragmentation-relat¬ 
ed fields are included in the calculation. 

There are many ways to use the IP au¬ 
thentication service. For example, you 

can provide authentication directly be¬ 
tween a server and its client workstations. 
Each workstation can be either on the 
same network as the server or on an exter¬ 
nal network. So long as the workstation 

and the server share a protected secret 
key, the authentication process is secure. 

Another application for the service is 
to allow a remote workstation to authen¬ 
ticate itself to a corporate firewall (see the 
figure “Two Choices for Secure Pack¬ 
ets” on page 127). This can get the work¬ 
station access to the entire internal net¬ 
work. Also, the requested server might 

not support the authentication feature. 

Using the Encapsulating Security Pay- 
load provides support for privacy and 
data integrity for IP packets. Depending 
on the user’s requirements, this mecha¬ 

nism can encrypt either a transport-lay¬ 
er segment (e.g., TCP, UDP, and ICMP), 

known as transport-mode ESP, or an en¬ 
tire IP packet, known as tunnel-mode ESP. 

Transport mode supports all applications 
automatically and is reasonably efficient, 
making it the most likely choice, except 
for the cases outlined below. 

The ESP header begins with a 32-bit 
Security Parameters Index (SP1), which 
identifies a security association. The re¬ 
mainder of the header, if any, might con¬ 

tain parameters that are dependent on the 
particular encryption algorithm being 
used. In general, the first part of the head¬ 

er, including theSPI and possibly some of 
the parameters, is transmitted in unen¬ 
crypted (i.e., plaintext) form, while the 
remainder, if any, is transmitted in en¬ 
crypted (i.e., ciphertext) form. 

Transport Mode 
You use transport-mode ESP to encrypt 
the data carried by IP. Typically, this data 

is a transport-layer segment, such as a TCP 
or UDP segment, which in turn contains 

application-level data. For example, you 
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While Java ” is a hot new language for creating great 

Internet applications, harnessing its potential can be 

frustrating. But now with Microsoft*4 Visual J++~ 

development software, you can take full advantage of 

the Java language within the proven development 

environment of Microsoft's Visual Tools. 

Visual J++ features the fastest Java compiler, translating 

over 10,000 lines of code per second. The visual debugger 
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simultaneously manipulating multiple applets from within 

your browser. Wizards provide step-by-step assistance to 
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Visual J++ improves Java development by making it easier. 

With it, you can play a video or audio file with just one line 

of code instead of hours of coding and debugging. You 

can also integrate thousands of existing ActiveX controls 

to take advantage of desktop technologies over the Net. 

For data access, Visual J++ provides SQL processing using 

Data Access Objects (DAO) and Remote Data Objects 

(RDO), so you can pick the best method based on your 

application's requirements. And if you're familiar with the 

Visual C++** development system, the Visual J++ IDE should 

make you feel right at home. 
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second. To find out more about Visual J + + , visit 

http://www.microsoft.com/visualj/ or call (800) 621-7930, 

Dept. A819.* 
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Internet Armor 

you're due 
at a conference 

halfway around 
the world 

in ten minutes. 

Plenty of time 
for a second cup 

of coffee. 
Suddenly, you can collaborate and talk 

with anyone, anytime, in real-time. To 

be this productive, all you need is an 

Internet or Intranet-connected PC - 

and Internet Conference Professional 

2.0. This powerful new communica¬ 
tions tool expands the functionality of 

the PC. providing dynamic, real-time 
application and file sharing, with up to 

250 people simultaneously 

Brainstorm. Edit documents. Even surf 

the web together It's fast, flexible, cost 

effective and easy It uses the tools you 

know, like whiteboards, and tools you 
use, like Windows applications. 

Just imagine what you can do with 

Internet Conference from VocalTec. 
And while you're thinking about it, 
your coffee's waiting. 

Available at leading software retailers, 

or call 1-201-768-9400 x301. 

Visit us on the Web at 

http://www. vocaltec. com/jump/demo637. him 
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might encrypt confidential e-mail mes¬ 
sages or database data using transport¬ 
mode ESP. For this mode, the ESP head¬ 
er goes into the IP packet immediately 

before the transport-layer header (e.g., 
TCP, UDP, and ICMP). 

Transport-mode operation works as fol¬ 
lows. At the source, you encrypt a block 
of data, consisting of a trailing portion of 
the ESP header plus the entire transport- 

layer segment. You replace the original 
plaintext of this block with its cipher- 
text to form the IP packet for transmis¬ 
sion (see the figure “Two Choices for Se¬ 
cure Packets”). 

This packet is then routed to the des¬ 
tination as usual. Each intermediate rout¬ 
er needs to examine and process the IP 

header plus any plaintext IP extension 
headers, but it doesn’t have to examine 
the ciphertext. 

Hie destination node examines and 
processes the IP header plus any plaintext 
IP extension headers. Then, using the SPI 
in the ESP header, the destination node 
decrypts the rest of the packet to recov¬ 

er the plaintext transport-layer segment. 

Transport-mode operation provides 
privacy for any application that uses it, 

thus avoiding the need to implement pri¬ 
vacy in each application. This mode is 
also reasonably efficient, adding little to 
the total length of the IP packet. 

One drawback to this mode is that it’s 
possible to do traffic analysis on the trans¬ 

mitted packets. (Basically, if destination 
addresses and source addresses are in the 
clear, an unscrupulous person can build 
up a traffic profile on you or your com¬ 

pany. There are some possible scenar¬ 
ios—lots of e-mail between a company 
and a stock-brokerage house before the 
company goes public, for example—in 
which you might want to prevent out¬ 
siders from knowing the amount of traf¬ 
fic flowing between various endpoints.) 

Tunnel Mode 
Tunnel-mode ESP encrypts an entire IP 
packet (including its own header). For 
this mode, you prefix the MSP to the pack¬ 
er and then encrypt the trailing portion 
of the ESP header plus the packet. You 
prefix the IP header (and any other head¬ 
ers) to the ESP header. You can use this 
method to counter traffic analysis. 

Why all this rigmarole? Because the 
original IP header contains the destina¬ 
tion address (and possibly source-rout¬ 

ing directives and hop-by-hop option 

information), it’s impossible to simply 
transmit the encrypted IP packet prefixed 

by the ESP header alone. Intermediate 
routes would be unable to process such 
a packet. Thus, it’s necessary to encap¬ 
sulate the entire block (ESP header plus 
encrypted IP packet) with a new IP head¬ 
er that contains sufficient information for 
routing but not for traffic analysis. 

Whereas transport mode is suitable for 

protecting connections between hosts 
that support the ESP feature, tunnel mode 
is useful in a configuration that includes 
a firewall or other security gateway that 

protects a trusted network from external 

Why You Need 
Secure IP 

• To send confidential e-mail 

• For protection from IP spoofing 

• To secure transactions over the Internet 

• For remote access to corporate 

databases over the Internet 

• To avoid traffic analysis 

networks. In such a case, encryption oc¬ 
curs only between an external host and 

the security gateway or between two se¬ 
curity gateways. This relieves hosts on the 
internal network of the burden of encryp¬ 

tion and also simplifies the key-distribu¬ 

tion task by reducing the number of need¬ 
ed keys. Further, it thwarts traffic analysis 
based on ultimate destination. 

You can use tunnel-mode operation to 
set up a virtual private network. Here, an 
organization has two internal private net¬ 

works that interconnect across the Inter¬ 
net. Hosts on the internal networks use 
the Internet for data transport but don’t 

interact with other Internet-based hosts. 
By terminating the “tunnels” at the fire¬ 
wall or security gateway to each internal 

network, the configuration allows the 
hosts to avoid implementing the securi¬ 
ty capability. 

Consider a case in which an external 
host wishes to communicate with a host 
on an internal network protected by a 
firewall and in which the external host 
and the firewalls implement ESP. The fol¬ 
lowing steps must occur for transfer of a 
transport-layer segment from the exter¬ 
nal host to the internal host. 

First, the source prepares an inner IP 
packet with a destination address within 
the target internal host. An ESP header 

Circle 184 on Inquiry Card (RESELLERS: 185). 



EXPLORING 
CHEMISTRY 
FOR WINDOWS 

EXPLORING CHEMISTRY 
contains a large number of 
topics, which include: the laws 
of chemistry; Lavoisier, 
Dalton and Proust; the 
weighted balance of chemical 
reactions; matter; pure 
substances and mixtures; 
elements and compounds; 
atoms and molecules; atomic 
models; the orbital quantum 
model and chemical bonds. It is 
also possible to select the elements on 
i he basis of their chemical and physical 
properties and to make a comparison of 
(he data for several different elements 
by creating a graph. 

The EXPLORING series is a multimedia 
collection for Secondary School students, 
designed specifically to help them learn in a 
simple and intuitive manner. It is not intended 
solely lor students but also for anyone wanting 
to increase and broaden their knowledge of a 
specific subject. The user can learn all the 
information either by following the topics step by step 
or by navigating through the contents. Learning is 
pleasant and the results are guaranteed thanks to particularly 
sophisticated multi-media techniques, such as the use of 
graphics for a more effective understanding of the contents, 
hypertext links for moving from a given topic to other related 
ones and helpful functions for searching for the best-known 
terms. 
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EXPLORING 
BIOLOGY 
FOR WINDOWS 
EXPLORING BIOLOGY deals 
with a large number of topics that 
cover experimental analysis, 
scientific methodology, the 
instruments of scientific enquiry, 
the features underlying life, 
including the molecules that make 
up the structure of sugars, lipids, 
proteins and nucleic acids. The cell 
and its components, glycolisis, 
Krebs’ cycle, cellular respiration, 
fermentation, chlorophyll related 
photosynthesis, genetics, nucleic 
acids, DNA and RNA, DNA duplication, proteic synthesis, cell reproduction, 
Mendel’s laws, sexual reproduction, modem genetics, genetic diseases, Darwin’s 
md Lamarck's theories of evolution, proof of evolution, evolutive mechanisms, 
(he origin of life, the classification of life-forms, the binomial list, classification 
ritcria. The kingdoms into which living beings are divided are also dealt with: 

(he Viruses, the Monera, the Protista, the Fungi, the Plantac and the Animalia. 

Minimum configuration: 100% MS-DOS compatible PC. CPI) 803S6 or higher. 4 Mb 
"I MM (ft Ml) are recommended), harddisk with 6 Mb of available spate, mouse. VGA 
raphic card or higher. Windows 3.1 or higher 

Recommended: Windows compatible audio card. Windows compatible printer. 

EXPLORING PHYSICS 
FOR WINDOWS 

EXPLORING PHYSICS is split up into several learning units 
covering the main topics of physics: the measurement of physical 
magnitudes; units of measurement; the analysis of experimental 
data; from the analysis of data to physical laws; speed, 
acceleration and force; equilibrium in stiff bodies and fluids; 
energy, temperature and heal; and electricity and the related 
phenomena. 
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EXPLORING MATHEMATICS 
FOR WINDOWS 

EXPLORING MATHEMATICS covers a range of many different topics: 
sets and their relationships, classes of equivalence, real and non-real 
numbers, operations and properties, algebraic expressions, monomials 
and polynomials, logical operations, equations and disequations, systems 
of equations and disequations and their performance, 1st and 2nd degree 
equations, radicals, parametric equations and biquadratic equations 

Q.ty TITLE PRICE TOTAL 

Exploring Chemistry $ 39,99 

Exploring Physics $ 39,99 

Exploring Biology $39,99 

Exploring Mathematics $ 39,99 

Postage and packing $10 
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PLATFORMS: WINDOWS ISIT • WINDOWS 95 • OS/S • NLM 

Q: What does it take to deploy a 
superior client/server application? 

A: A SUPERIOR SERVER 

• Complete “C” Source code 
• ROYALTY FREE (Client Side) 
• Multiple supported protocols 
• Fast, portable, reliable 
• Powerful features like 

transaction processing 
• Win95, NT, and 

Windows 3.1 ready 

ADD a strong, multi¬ 
platform, industrial-strength 
Server that supports. 
• File mirroring 
• Heterogeneous networking 
• Automatic disaster recovery 
• Multi threaded design 
• Best price/performance 

available: from $445- $3745 

RESULT? A solid, 
economical, easily 
deployable product that fits 
your needs. 
• Portable 
• Scalable 
• Exceptional Performance 
• Flexible 
• Easy Server distribution 
• Convenient OHM terms 

Heterogeneous TCP/IP Network 

You can't find a better client SDK with these features! 
Over sixteen years of proven reliability and performance. 

No one else supports over 30 platforms in this price range! 

c-tree Plus® 
• Complete C Source 
• Single/Multi User 
• Client/Scrvcr (optional) 
• Full ISAM functionality 
• No Royalties 
• Transaction Processing 
• Fixed/Variable Length Records 
• High Speed Data/Index Caching 
• Hatch Operations 
• File Mirroring 
• Multiple Contexts 
• Unsurpassed Portability 

FairCom Server® 
• Clicnt/Server Model 
• Transaction Processing 
• Requires <2MR RAM 
• Online Backup 
• Disaster Recovery 
• Rollback - Forward 
• Anti-Deadlock Resolution 
• Client-side "C" Source 
• Multithreading 
• Heterogeneous networking 
• File Mirroring 
• OEM/Source Available 

WWWeb Address: http://www.faircom.com/ 

800-234-8180 
U.S.A. 4006 W. Broadway - Columbia, MO 65203-0100 

phone (573) 445-6833 fax (573) 445-9698 
EUROPE Via Patrioti, 6-24021 Albino (BG) - ITALY 

phone (035) 773-464 fax (035) 773-806 
JAPAN IKEDA Bldg. #3,4f-112-5, Komel-chou - Tsu-city,MIE 514 Japan 

FOR YOUR NEXT PROJECT CALL FAIRCOM: YOU 
CAN’T FIND A BETTER HETEROGENEOUS 

CLIENT/SERVER SOLUTION! 
Also inquire about these FairCom products: 

d-tree”" r-tree® ODBC Driver 

FAIRCOM 
CORPORATION 

prefixes this packet. Then the packet and 
a portion of the ESP header are encrypted. 

The resulting ciphertext block is prefixed 
with a new IP header (consisting of a base 
header plus optional extensions, such as 
routing and hop-by-hop options) whose 
destination address is the firewall; this 
forms the outer IP packet (see the figure 
“Two Choices for Secure Packets”). 

Next, the outer packet is routed to 
the destination firewall. Each intermedi¬ 
ate router needs to examine and process 
the outer IP header plus any outer IP ex¬ 

tension headers, but it doesn’t need to ex¬ 
amine the ciphertext. 

Third, the destination firewall exam¬ 
ines and processes the outer IP header 
plusany outer IPextension headers. Then, 
using the SIM in the ESP header, the des¬ 
tination node decrypts the remainder of 

the packet to recover the plaintext inner 
IP packet. It then retransmits this packet 
on the internal network. Finally, the in¬ 
ner packet may or may not pass through 
a router as it travels by way of the inter¬ 
nal network to the ultimate destination 
host. 

All implementations that are said to 
conform with the ESP specification must 
implement the Data Encryption Stan¬ 
dard-Cipher Block Chaining (DKS-CBC) 
method of encryption. In this method, 
the data to be encrypted—plaintext—is 
processed as a sequence of 64-hit blocks. 
The input to the encryption algorithm is 
the XOR of the current plaintext block 
and the preceding ciphertext block; the 
same key is used for each block. In effect, 

this chains together the processing of the 
sequence of plaintext blocks. 

The input to the encryption function 
for each plaintext block hears no fixed 

relationship to the plaintext block. Thus, 
repeating patterns of 64 hits are not ex¬ 
posed. To produce the first block of ci¬ 
phertext, an initialization vector (IV) is 
XORcd with the first block of plaintext. 
On decryption, the IV is XORcd with the 
output of the decryption algorithm to re¬ 
cover the first block of plaintext. 

Security and Privacy 
You can combine the IF security mech¬ 
anisms to transmit an IF packet that has 

both privacy and authentication. There 
are two ways to do this, based on the order 
in which you apply the two services. 

The top portion of the figure “Privacy 
Flus Authentication” on page 134 illus¬ 
trates the use of encryption before au- 
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The Mnlu's arc enormous in the 

race to build-out broadband 

net works. As rivals prepare to battle 

in a newly deregulated market, 

co-opetition, alliances and new 

business models are becoming more 
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Inte rnet Armor 

Privacy Plus Authentication 

Encryption before authentication (authenticates entire packet) 
• Faster 
• Supports both tunnel mode and transport mode Q Encrypt 

IP header f-1-C-1 Authentication header ESP header 
r~-1 
Transport-level segment ESP trailer 

L 1-^ 1 or IP packet 

© Authenticate 

Authentication before encryption (encrypts authentication) 
• No one can alter authentication 
• Can store authentication for later reference (without reencrypting) 

IP header ESP header IP header Authentication ---1 
Transport-level segment ESP 

i header or IP packet trailer 

© Encrypt enclosed IP packet 

v 
© Encrypt entire payload 

You can encrypt and authenticate in either order; encrypting 

last protects authentication information. 

thentication. In this approach, the user 
lirst applies MSP to the data to lx* protect¬ 

ed and then prepends the authentica¬ 
tion header and the plaintext IPheader(s). 
In this case, the entire transmitted IP pack¬ 

et is authenticated, including encrypted 
and unencrypted parts. 

As mentioned earlier, there are actual¬ 
ly two types of authentication: 

Transport-mode ESP: Authentication 
applies to the entire IP packet delivered 
to the ultimate destination, hut only the 
transport-layer segment is protected by 
the privacy mechanism (i.e., encrypted). 

Tunnel-mode ESP: Authentication 
applies to the entire IP packet delivered 
to the outer IP destination address (e.g., 

a firewall), and authentication is per¬ 
formed at that destination. But an entire 
inner IP packet, rather than just a trans¬ 

port-layer segment, is protected by the 
privacy mechanism for delivery to the in¬ 
ner IP destination. 

The bottom part of the figure “Priva¬ 
cy Plus Authentication” illustrates the 
use of authentication before encryption. 
In this approach, which is appropriate 
only for tunnel-mode PSP, the authenti¬ 
cation header is inside the inner IP pack¬ 

et. I his inner packet is authenticated and 
protected by the privacy mechanism. 

Thus, you can apply the functions of 
authentication and encryption in either 
order for tunnel-mode ESP. The use of 
authentication before encryption might 
be preferable for several reasons. First, 
since the Authentication header is pro¬ 
tected by ESP, it’s impossible for anyone 
to intercept the message and alter this 
header without detection. 

Second, it may be desirable to store the 
authentication information with the mes¬ 
sage and the destination for later refer¬ 
ence. It’s more convenient to do this if 
the authentication information applies 
to the unencrypted message; otherwise, 
the message must be reencrypted to ver¬ 
ify the authentication information. 

Whither IP Security? 
The driving force behind the acceptance 
and deployment of secure IP is the need 

WHERE TO FIND 

RSA Data TimeStep Corp. 
Security, Inc. Kanata, Ontario, 
Redwood City, CA Canada 
(415)595-8782 (613)599-3610 
fax: (415) 595-1873 fax: (613) 599-3617 
http://www.rsa.com/ http://www.timestcp 

.com 

to connect private WAN/I.AN infrastruc¬ 
tures to the Internet for access to Inter¬ 

net services and to use the Internet as a 

component of the WAN transport sys¬ 
tem. Users need to isolate their networks 
and, at the same time, send and receive 

traffic over the Internet. The authenti¬ 

cation and privacy mechanisms of secure 
IP provide the basis for a sound security 
strategy. 

Because the definition of these IP secu¬ 
rity mechanisms is independent of their 
use with either the current IP or IPv6, their 

deployment does not depend on the de¬ 
ployment of IPv6. Indeed, we are likely 
to see widespread use of secure IP features 
long before IPv6 becomes popular. 

One practical issue hindering the de¬ 

ployment of secure I Pis the export restric¬ 
tions imposed by the U.S. and some oth¬ 
er countries. I hesc restrictions do not 
affect the IP authentication mechanism, 
because it only provides authentication 
and integrity; it does not provide message 

encryption. But the ESP mechanism is 
most definitely subject to such limita¬ 
tions. I he IAB recently issued a “State¬ 

ment of Cryptographic Technology and 
the Internet,” urging the removal of such 

restrictions, thus adding its voice to that 
of many other groups and individuals 
seeking this relief. 

One recently announced product is 
Secure WAN (S/WAN), codeveloped by 
USA Data Security and TimeStep. S/WAN 
operates at the IP level and incorporates 
the lAB-secure IP standards. Its intent is 

to enable corporate customers to secure 
connections between their private net¬ 
works and the Internet. 

We can expect to see many IP-level se¬ 
curity products announced throughout 
1997. Because of the export-restriction 
problem, it's likely that authentication 
mechanisms will be more widely mar¬ 
keted and deployed. Nevertheless, both 
authentication and privacy at the IP lev¬ 
el seem destined to proliferate over the 

next several years, making the Internet a 
less scary place. □ 

William Stallings is a consultant, lecturer, and 

author of numerous hooks on data commu¬ 

nications and computer topics. This article is 

based on material from his just-published hook, 

Data and Computer Communications (Pren¬ 

tice-Hall, 1996). You can reach him at ws@ 

shore.net orat http://www.shore.net/-ws. I 
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IMAP promises better message management—for those 

who can cope with its complexity. liy Dave Kosiur 

E-Mail Grows Up 

IMAP lets you set up group mailboxes to provide the basis 

for groupware applications on the Internet. 

ang around an airport long 
enough, and you will see an 
ironic sight: Mobile workers 
frozen in their tracks, stand¬ 

ing at the pay phones. After originally 
planning to pause jusi long enough to 
grab an important e-mail message, they 
now have one eye on a notebook screen 
and one eye on the clock as a behemoth 

message attachment crawls over the tele¬ 
phone line. Only a final hoarding call can 
get these warriors moving again. 

Part of the problem is POP, the Post 
Office Protocol that we’ve relied on for 
many years to retrieve e-mail messages. 
It's simple and pervasive, and before e- 

mail became ubiquitous, it was efficient. 

But people who communicate via TCP/IP 
networks—most notably the Internet— 
now need a protocol that offers more. 

For example, if you have 20 inbox mes¬ 
sages, you want to be able to choose mes¬ 
sages to download. When you’re on the 

road, you may not want all of them. If 
a message comes with a 2-MB graphic- 
file attachment, you want the option of 
downloading the short text message and 

keeping the attachment on the mail serv¬ 
er until you’re back in the office. POP just 
can’t deliver these capabilities. 

But the Internet Message Access Pro¬ 
tocol (IMAP) can. This newer protocol of¬ 
fers selective retrieval of messages and 

message parts from a server, server-based 
message processing, and shared mail¬ 
boxes. This last feature can make IMAP 

the foundation for simple groupware ap¬ 
plications (see the figure above). 

Unfortunately, there’s a catch. IMAP 
makes the process of launching e-mail 
applications more complex, and its re¬ 
source requirements can strain your mail 
server. In time, IMAP might help you com¬ 

municate more efficiently. But before it 
enters your world, you must learn how 
to cope with its demands. 

POP vs. IMAP 
Both POP and IMAP define methods for 
e-mail clients to retrieve messages from 

a server. They both also depend on a third 
protocol, SMTP, for sending mail. (The 

Internet Engineering Task Force [IETF] 
guided the definition of all three.) In cli¬ 
ent/server terms, you use POP and IMAP 
to design clients, while SMTP works for 

message transfers between client anil serv¬ 
er (as well as between servers). 

One difference between POPand IMAP 
is the way that each lets client programs 
retrieve messages. With POP, your mes¬ 

sages reside on a message store (usually 
a server), and all pending messages are 
transferred from the message store to 
your local system when you connect the 
two. ()ncc you download a message, you 
can read, delete, or process it without 

any further interaction with the server. 
In fact, with this off-line mode, the serv¬ 
er has no f urther knowledge of the state 

of the messages delivered to the PC )P client. 
IMAP, on the other hand, lets you que¬ 

ry a message store for pending messages 

in a multistep process. First, you can re¬ 
quest only the message headers in a giv¬ 
en mailbox on the server. You can then 
retrieve entire messages or message parts, 

leaving the remaining messages and parts 
in the server mailbox. Message deletion 

on the message store is a separate action, 
so copies of messages that you download 
remain on the server until you manually 
delete them. This is helpful for archiv¬ 
ing or sharing messages. 

IMAP clients can operate in either on¬ 
line or disconnected mode (see the figure 
441 hree Access Modes” on page 136). In 

on-line mode, you manipulate your mail, 
but it all remains on the server. In dis¬ 

connected mode, some of the mail is lo¬ 
cated on the server, and some is on the 
local client. 

In disconnected mode, the state of 
messages on your local system and those 
on the server will likely be different when 
you reconnect later; some type of syn- 
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chronization must take place. IMAP as¬ 
signs each message in a mailbox with a 
unique identifier. Unlike message-se¬ 
quence numbers, as used in POP, these 
unique identifiers persist across sessions, 
making it easier for you to synchronize 
messages from a previous session with 
the message store. But the details of this 
synchronization process have not been 
fully spelled out in the IMAP4 protocol 
specs; they’re still being worked on. 

IMAP and MIME 
If you’re using POP, you have little choice 
hut to accept an entire message if it’s for¬ 
matted in Multipurpose Internet Mail 
Extensions (MIME). This system identi¬ 
fies the data format in the body of a mes¬ 
sage and relays the information to the 
mail-client software, which automatical¬ 
ly decides what to do with it. 

In addition, MIME allows single e-mail 
messages to include multiple compo¬ 
nents, or attachments. Each piece can he 

a different data type (e.g., text, image, 
and audio) and subtype. The disadvan¬ 
tage, however, comes when you’re on the 
road with a slow-speed connection and 

someone sends you a 2-MB movie file that 
you don’t want to handle until you get 
hack to the office. POP still downloads 
the file to your laptop; you have no oth¬ 
er choice. 

On the other hand, IMAP integrates 

POP VS. IMAP 
Feature POP IMAP 

Off-line mail processing ✓ ✓ 
On line mail processing ✓ 
Server-based searches ✓ 
Shared mailboxes ✓ 
SMTP transport ✓ ✓ 
Persistent message IDs |/ ✓ 
Simple to implement ✓ 
Manipulate message- 
status flags 

Custom message flags ✓ 
Multiple mailboxes on server 

. 

Archive messages on server 

Selective retrieval of 
message attachments 

✓ 

Access to processed 
mail on server 

✓ 

Minimum use of 
connect time 

✓ 

Minimum use of 
server resources 

✓ 

well with MIME. You can use your IMAP 
client to check the sizes and types of each 
MIME attachment before downloading 
so that you can, say, copy the text of a 
message to your laptop hut leave the at¬ 
tached 2-MB multimedia presentation 
on the server until you’re ready to down¬ 
load the file. 

Simple Groupware 
Because IMAP’s message store provides 
for the sharing of messages, you can de¬ 

fine shared folders with specific access 
rights for other users. This simple bul¬ 
letin-hoard service, coupled with the abil¬ 
ity to include Netnews articles in shared 
folders, lets you easily tie together infor¬ 
mation for workgroups. With POP, you 

can’t share mailboxes or messages; if you 
want someone else to see a message that 
you have received, you must either “cc” 
them or manually forward the message. 

IMAP’s shared mailboxes are nothing 
more than a server-based mailbox file 
that multiple people can access. The IMAP 

server manages shared access to the mail¬ 
boxes and messages. A workgroup can 

share a mailbox with minutes of its meet¬ 
ings, for example, or help-desk workers 
can access and process messages from the 
same mailbox. Looking down the road, 
shared mailboxes could easily form the 
foundation for message-based group- 
ware via the Internet, particularly if you 
factor in server-based processing of IMAP 
mail and consider that messages might 

include Java applets. 
IMAP also supports server-based mes¬ 

sage processing. You can, for example, 
search for a message without download¬ 
ing all the messages from the server first. 

IMAP Complexity 
Unfortunately, IMAP’s flexibility presents 
developers with several challenges. An 
IMAP-enabled application must support 
MIME and IMAP queries, as well as the 
bookkeeping of mail parts (since you 
might only request part of a message 
one time and another part the next). 

You need to synchronize with the serv¬ 
er, get an address hook from it, and use 
SMTP for transport. You also need to get 
IMAP to re file or archive messages on the 
server. POP is simpler because once you 
retrieve a message, the server’s job is done. 

POP is popular because its simplicity 
makes it easy for developers to write both 
server and client software. There are lots 
of POP client packages available from 

Three Access Modes 
Off-line access 

On-line access 

f=f 
* ~a 1 1 

—”1 Server 
Mail remains on the server and is 
manipulated by the client. 

Disconnected access 

IMAP's access modes help manage 

messages on the client and mail server. 

a variety of companies, such as Claris, 
CommTouch, Frontier Technologies, 
FTP Software, Intercon, NetManage, and 
QualComm. These POP client packages 
are designed for a variety of platforms, 
including Unix, DOS, Windows, and the 
Macintosh. 

Because of IMAP’s complexity, com¬ 
mercial implementations have been slow 

incoming. But that’s changing. Netscape 
plans to incorporate IMAP into its next 
generation of mail servers, which are due 
out this year. In addition, SunSoft offers 
an I MAP server and client. ICL’s Embla is 
an IMAP client, and ICL/TeamWare offers 
the Internet Messaging Server, which 
supports both POP and IMAP. Others on 
the IMAP bandwagon include Control 
Data’s Mail*Hub server, NetManage’s 
Z-Mail Pro, and the upcoming messag¬ 
ing server from Software.com. 

Which to Choose? 
IMAP puts new demands on e-mail serv¬ 
ers. If you’re concerned about server disk 
resources, POP has the advantage over 
IMAP. Since you are downloading mes¬ 

sages to the client machine with POP, there 
is no need to consign the server’s disk ca¬ 
pacity to storing old messages. 

Because IMAP servers hold messages, 
storage might he strained if past messages 
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aren’t routinely deleted. Still, servers usu¬ 
ally have more periodic and robust back¬ 
up procedures; this guards against lost 
mail should the client machine crash. 
Plus, because IMAP offers more flexibil¬ 
ity in picking which messages to copy to 
the client computer, sessions can be long 
while users look over their mail messages. 

Even with its advantages over POP, 
IMAP alone isn’t a complete messaging 
system for fixed and mobile users alike. 
Other protocols must provide universal 
access options and address-book infor¬ 
mation. After all, it wouldn’t be conve¬ 

nient if you could leave your messages on 

a server for access from different client 
machines but still had to duplicate your 
preferences, address books, and news sub¬ 
scription lists for each client. 

The Internet Message Support Proto¬ 
col (IMSP), which is used in conjunction 
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with IMAP, can perform these functions 
for you. A newer and potentially better 
alternative is the Application Configura¬ 
tion Access Protocol (ACAP). This pro¬ 
tocol not only helps you create and store 
user options and address-book informa¬ 
tion, it also generalizes this procedure to 
handle other user-related items that might 
be shared, such as spelling checkers. 

Thus, ACAP can support not only IMAP 
messaging systems but other applica¬ 
tions, such as Web browsers. Further¬ 
more, ACAP is flexible for users and appli¬ 
cations alike: It allows clients to define 
data fields for the stored information. 

ACAP doesn’t compete with directo¬ 
ry-services protocols, such as the Light¬ 
weight Directory Access Protocol (LDAP). 

Rather, they complement each other. Di¬ 
rectories, such as those supported by 
LDAP, are designed to provide authori¬ 
tative, enterprise-wide data about users 
and “top-down” definitions of groups of 
users, much like the phone book provid¬ 

ed by your telephone company, corpora¬ 
tion, or university does. 

On the other hand, address books con¬ 
tain the user’s view of, and the organiza¬ 
tion of, address information. This is more 

of a “bottom-up” approach, such as what 
you’d use in your “black book.” ACAP lets 
you define address books, and it sup¬ 
ports the sharing of user-defined address 
bo<>ks. AC;AP specs are circulating thr<>ugh 

the IETF community in draft form, but 
it might be a year or two before we see 
large-scale use of the protocol. 

Is IMAP for You? 
IMAP has a lot going for it, especially if 
you’re interested in supporting mobile 
clients and taking better advantage of 

MIME-compliant e-mail. Because it’s rel¬ 
atively new and is more difficult to imple¬ 
ment, there aren’t as many commercial 
vendors of servers and clients as there are 
for POP. But that should change consid¬ 
erably over the next year. 

If you’re installing an IMAP-based e- 
mail system, pay attention to its integra¬ 
tion with directory standards, such as 
LDAP, and check the progress of ACAP, 
so users will get a fully functional messag¬ 
ing system. Your mobile workers may 

catch more airplane flights with the mes¬ 
sages they need in hand. □ 

Dave Kosiur is a networking consultant and 

freelance writer based in Restart, Virginia. You 

can reach him at drkosiur@ix.netcom.com. 
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mi m 
Dual-Mode 

Conferencing 

News-style conferencing 

has its advantages, and so 

does Web conferencing. 

Why not have both? 

I n a pair of columns last May 

and June I explored two 
approaches to text confer- 

I encing on the Internet. The 
news approach relies on the same Net¬ 
work News Transfer Protocol (NNTP) 

servers and clients that support public dis¬ 
cussion on the Usenet. The Web approach 

uses Hypertext Transfer Protocol (HTTP) 
servers running applications that play in 
standard browsers. I like aspects of both 
so much that I’ve combined them into a 
single hybrid system (see screen at right). 

I use both halves of this system myself 
because, while I prefer the news method, 
there’s no NNTP gateway on our corpo¬ 
rate firewall. So I use a newsreader from 

my home office and a Web browser while 
at work. Users, too, initially preferred 

their newsreaders, but I’ve noticed 
increasing traffic on the Web side of the 
system as I’ve beefed up its capabilities. 
The point is that with a choice of clients, 
a dual-mode conferencing system can 
appeal to a wider audience than a purely 
news-based or Web-based system can. 

Key Components 
BYTE’s dual-mode conferencing system 
consists of four essential elements: 

• Internet News Daemon (INND)— 

This foundation component controls the 
primary message database. Newsreaders 
talk directly to this database. Web 
browsers talk indirectly to this database 
by way of several Common Gateway 
Interface (CGI) applications. (I'm using 
INNl) 1.4, which comes with Caldera’s 
Linux.) As I wrote last May, INNl) is a 

scary and complex beast, but if you focus 
on conferences that live only on your own 
site, you can ignore the thorny problem 

of replication with other news servers. 
Because this site-specific mode limits 

> <* *0 

-~-L—.rr:_rr_j_ 

1 *•' 1 A 1 1 • 
Book FonvwtJ Homo Roload The Web approach: Stop 

I Q( The news approach: 

Uses NNTP for Usenet- 

Vv like public discussions. 

” 
Uses standard browsers 

and HTTP-servor-based 

jndbook 
applications. 

-1— Software 

BYTE conf. ence high’lgnts (Click N for news view, W for Web view) 

i 
• N W Where do PC drive letters come from? 

• N W HTML verifiers: should you care? 

• N W DejaNews incident underscores need for digital IDs 

• N W Cyrix/NT 4.0 update! 

• N W Cyberdog 

• N W NT Workstation -> Server conversion 

• N W Is shrinkwrap software dead? 

Because individual tastes and technologies determine conferencing 

preferences, dual-mode conferencing will appeal to a wider audience. 

your feed to local postings, you may also 
be able to ignore the often-vexing pro¬ 
cess of message expiration (I do). These 
two simplifications make INNl) far more 
manageable than is normally the case. 

• MHonArc—Earl Hood’s Perl appli¬ 
cation transforms collections of RFC 
K22 messages into navigable Hypertext 
Markup Language (I ITML) archives. It’s 
typically used to make listserv archives 
visible on the Web, but since mail and 

news messages share the same RFC 822 
headers, MHonArc also works on INNl) 

message databases. It creates index pages 
in a variety of formats, including the one 
I prefer: messages organized by conver¬ 
sational thread, with newest threads first. 
Because Ml Ion Arc can add or remove 
individual messages, and reprocess the 
index page accordingly, incremental 
updates to an MHonArc-generated 
archive are inexpensive. You can down¬ 
load MHonArc at http://www.oac 

.uci.edu/indiv/ehood/mhonarc.html. 
• inews—This command-line tool 

comes with INNl). Here’s one way to post 
a message to a news server with inews: 

cat > /usr/11b/news/bln/1news 
Newsgroups: test 

This 1 s a test. 

And here’s how to reply to that mes¬ 
sage using inews: 

cat > /usr/1ib/news/bin/lnews 
Newsgroups: test 

References: 012abc@host.com 
This Is a test. 

The References: line in the header of 
the reply contains the message II) of the 
original message. How can you discover 
that? Here’s one way: In the Netscape 
newsreader, do View-> Headers-> All. If 
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Frame Carnes 
I prototyped a frame-enabled 

version of the BYTE on-line 

archive a while back, then 

shelved the project. Why? Most¬ 

ly because the complexity of the 

four-pane system I envisioned, 

with links cascading across two 

levels of index pages, was daunt¬ 

ing. The Web half of our dual¬ 

mode conferencing system pre¬ 

sented a simpler challenge. Here 

the model was the classic two- 

pane arrangement you see in the 

Windows 95 Explorer and count¬ 

less other applications: index 

pane on the left, linked to docu¬ 

ment pane on the right. 

For the first naive implemen¬ 

tation I tweaked my MHonArc 

postprocessor to crank out an 

extra version of the index page. 

Then I wrote a frameset page to 

define the layout and contents of 

the index and document panes. 

I placed a link to this frameset 

page on the main index page that 

said: "Frame view." 

Qualified Success 
This scheme worked; that is, it 

produced a two-pane browser 

whose index-pane links called 

the appropriate files into the doc¬ 

ument pane. But there were two 

problems with this. First, you 

missed the option to turn on 

frames if you jumped directly to 

a message, bypassing tho index 

page. Second, if you clicked on 

nonlocal Web links in the docu¬ 

ment page (for example, the 

BYTE Site's homo icon), the sys¬ 

tem would recurse. You could 

even create a "hall of mirrors" 

effect by successively launching 

two-pane browsers in an ever- 

diminishing series of document 

panes (see the screen at right). 

The solutions to both prob¬ 

lems are related. To solve the first, 

I tweaked the postprocessor to 

add FrameOn and FrameOff 

links to the toolbar on every mes¬ 

sage page. The FrameOn link 

should, obviously, point to the 

same frameset page already 

pointed to from the main index 

page. But how to code the 

FrameOff llink? Here’s tho solu¬ 

tion: <a href-Mthreads.html" 

target-M_top">. FrameOff’s 

Action, in other words, is to fetch 

the main index page and display 

it in tho browser’s top-level win¬ 

dow. Tho same trick worked for 

the row of BYTE Site icons at the 

top of every message page. 

More Problems 
Having killed two birds with one 

stone, I spotted two more on 

the horizon. First, the FrameOn 

transition didn’t preserve con¬ 

text. If you clicked it from mes¬ 

sage 57, you'd end up in frame 

view with message 0 in the doc¬ 

ument pane. The reverse Frame¬ 

Off transition did preserve con¬ 

text because the postprocessor 

could generate unique-per-mes- 

sago links to match correspond¬ 

ing targets on tho index page. 

But overy FrameOn link pointed 

to tho same frameset page, so 

they all reset your context to mes¬ 

sage 0. 

The second problem was that 

the M top" trick wasn't right for 

the Index link in frame view. Its 

effect in that case was tho samo 

as FrameOff-harmless, per¬ 

haps, but confusing. 

The solutions to both these 

problems are, once again, relat¬ 

ed. Both solutions involve a strat¬ 

egy I'll call overgenoration. In the 

first case, the problem was that 

the single frameset page could 

not handle multiple contexts. 

Woll, who said there could bo 

only one frameset page? Anoth¬ 

er postprocessor tweak yielded 

one frameset page per message. 

The one for message 57, for 

example, sets the title of mes¬ 

sage 57 at tho top of the index 

page and loads message 57 into 

the document pane. Then I 

tweakod the postprocessor to 

point each FrameOn link at the 

appropriate frameset page. 

Voila! Now FrameOn was quick¬ 

ly transformed into a context-pre- 

serving action. 

Overgeneration 

to the Rescue 
Solving the second problem 

involved another kind of over¬ 

generation. The reason there 

was no right way to code the 

Index link for frame view was that 

it didn't belong there at all. In 

frame viow the index is by defin¬ 

ition always visiblo, so an Index 

link makes no sense. But since 

the framed and frameless modes 

shared the same set of message 

pages, I was stuck. 

Well, who said there could bo 

only one set of message pages? 

Yet another postprocessor tweak 

doubled the set. This move 

enabled me to drop the unnec¬ 

essary FrameOn link from frame 

view and vice versa. And most 

intriguingly, it allowed me to aim 

the Next and Prev links—in frame 

view-at the context-specific 

frameset pages I’d already gen¬ 

erated to smooth tho FrameOn 

transition. If you go to one of the 

BYTE Site conferences, click an 

index-pane title in frame viow and 

the document pane reacts. That’s 

the expected behavior with 

frames. Now click Next in the doc¬ 

ument pane. It reacts, as you'd 

expect, and so does the index 

pane! This two-way linkage is an 

offect I always prize, but seldom 

encounter, in multipane informa¬ 

tion displays. I didn’t think it was 

possible to achieve this effect 

with HTML frames but, if you’re 

willing to overgenerate, it is. 
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When using HTML frames, incorrectly coded links 

result in this dreaded “hall of mirrors" effect. 

you type the message ID correctly when 
you post the reply with inews, newsread¬ 
ers will display it indented below the orig- 

inal, and so will MHonArc’s threaded 
index page. 

• CCrl scripts—The final component, 

and the only one I had to build myself, is 

a set of Perl scripts that extend Ml Ion Arc. 
The most important new feature they 
add is the ability to post and reply. The Web 
archive that Ml lonArcbuilds is read-only. 
My script adds Post and Reply links to each 

archive page. In the case of Reply, other 
scripts fetch the original message from the 

INNl) database, present it in a Web form, 
and transmit annotations back to INNl) by 
way of inews. I also added a frame view 
of the archive (see the sidebar “Frame 
Games” above). 

Ml lonArc is freely available Perl code 
that anyone can modify, and that’s just 
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Web Project 

what I planned to do at first. After a few 
false starts and a bit of reflection, I decid¬ 
ed to take another tack. From one point of 
view, Ml Ion Arc is a moderately complex 
Perl program. Mastering it well enough to 
extend it is challenging; carrying those 
extensions forward to new versions of 
MHonArc would be equally challenging. 

But wait! From another point of view, 
MHonArc is just a black box that consumes 

one set of well-structured text files and 
produces a different set of equally well- 
structured files. All I really had to do was 

run MHonArc on a set of news messages 
to create one kind of 1ITML archive, then 
filter that to create a new one. This reduced 
the problem to the sort of pattern-match¬ 
ing exercise at which Perl excels. 

Hypertext Authoring 
Anyone who participates in a news- or 
Web-based conference can be a hypertext 
author. You’re probably familiar with 
automatic activation of Web URLs—type 

the string “http://www.byte.com/” in a 
message and, when it’s posted, that string 
will become a link. 

You can also create links to other con¬ 
ference messages. Unfortunately, the pro¬ 
cedure isn’t nearly so familiar, convenient, 
or standard. 

Let’s say you want to construct a refer¬ 
ence to a message in another conference. 
On the news side, in Netscape, you can do 
this: Go to the target message, reveal its II) 

with View->Headers->All, then right- 
click the message IDand capture it as a URL 
by selecting Copy Link Location. Now, 

when composing a new message or a reply, 
you can paste in the URL to create a link 
to your target message. 

Phew! Why is this so hard? Because on 

the Usenet, nonlocal references to mes¬ 
sages are hardly worth the trouble. Odds 
are that a message will have expired by the 

TOOLWATCH 

GIF89a plug-in 
for Adobe Illustrator 
Adobe 

http://www.adobc.com/prodindex 

/illustrator/main.htmllgif 

BYTE's New Media production ace Joy-Lyn 

Blake now spends far less time retouching 

text when she makes illustrations Web- 

ready. The antialiasing in this free GIF 

exporter really works. 

Dual-Mode Conferencing 

Best of Both Worlds 
News-Style Conferencing 
• Offers a rich, responsive interface 

• Presents multiple sorted views 

• Tracks unread messages 

• Provides replication for off-line reading 

Web-Style Conferencing 
• More intuitive for Usenet novices 

• Crosses firewalls 

• Lets you brand conferences with a 
distinctive look 

time someone tries to follow a link to it. 

When you create stand-alone NNTP con¬ 
ferences like ours, though, there’s a real 
incentive to layer and interweave the dis¬ 
cussion using message URLs. Some BYTE 

conference participants are doing this now, 

despite the awkwardness of the procedure. 
As site-specific conferencing gains 
momentum, I hope the newsreaders will 
streamline that procedure. 

On the Web side, it’s reasonably straight¬ 
forward to construct a message URL. Just 
go to that document, copy its URL, then 
paste it into a new message or reply. In a sys¬ 
tem like ours that stores messages as HTML 
files, the URL will simply name the file. In a 

system that keeps messages in a database, 
the URL will be a long string of CGI gob- 

bledygook. Either way, automatic URL acti¬ 
vation (if available) should yield an appro¬ 
priately behaved link. 

Message Pointers 
Have you spotted what’s wrong with this 
picture? Let’s say you’re reading a dual¬ 

mode conference using a newsreader. A 
message contains a news-style message 
URL constructed by another participant 
who is using a newsreader. You click it, and 
view the message in your newsreader. 

Now suppose that message contains a 
Web-style message URL. Click that link and 
you’ll find yourself viewing the next mes¬ 
sage in your Web browser. This unpleas¬ 
ant contextual shift—which doesn’t occur 
in the reverse case, by the way, since Web 
browsers can usually handle news:// and 
http://URLs natively—leads to the notion 
of dual-mode message pointers. Why not 
have it both ways? 

I’ve explored two versions of this idea. 
When I feature conference messages on 
our home page, I tuck the news URL 
behind a clickable letter N and the Web 
URL behind a clickable W. When the site 
e-mails conference updates to registered 

users, the summary of new messages 
includes both flavors of URL so that you 
can click through and see complete mes¬ 
sages in the environment you prefer (if 
your mailer supports automatic URL 
recognition). 

The next logical step would be to post¬ 
process both message databases and dou¬ 
ble up the message pointers. But I haven’t 
taken that step yet, and I’m not sure I want 
to. It’s doable, I’m sure (everything is), but 
it’s more work than I want to invest in a 
system whose useful lifetime I guess might 
be six to 12 months. By then I expect the 

convergence of newsreaders and Web 
browsers will erode or eliminate the 
advantages that dual-mode conferencing 
offers today. 

In the meantime, those advantages are 
real. Conferencing is a powerful and still 

largely underexploited tool. News-style 
conferencing appeals to many Usenet-lit- 
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Productivity 

Technology 

by Jesse Feiler 
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AP Professional 
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What users and developers need to know 

about Apple’s slick Open Doe-based 

Internet component framework. 

crate folks and offers a variety of fea¬ 

tures—a rich, responsive user interface; 
multiple sorted views; unread message 
tracking; replication for off-line use—that 
you can’t get easily (if at all) today in the 
Web realm. Web conferencing, mean¬ 

while, appeals strongly to many in the Web 
generation who are not Usenet-literate. 
It’s also handier when you need to con¬ 
ference across firewalls and when you 

want to brand your conferences with a dis¬ 
tinctive look. 

If you want to give dual-mode confer- 
encinga try, and if you’re willing to deploy 
INNI), inews, and MHonArc as I’ve 
described, then you should check out my 

scripts at http://www.byte.com/art/down- 
load/dualmodc.zip. Enjoy! 0 

Jon Udell (judell@bix.com) is BYTE's execu¬ 

tive editor for new media. 
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•H tw i Graphics PCs 

With dual Pentium Pros, accelerators, and NT, these machines 
make fast 3-D graphics cheaper than ever. By Robert L. Hummel 

Affordable 3-D Workstations 
Irofessional-quality real-time 

3-D imaging has traditionally 
been the province of high- 
cost workstations with pow¬ 

erful graphics subsystems. Until recent¬ 
ly, these Unix-based systems, costing 
$20,000 and up from companies like Dig¬ 
ital, HP, IBM, and Silicon Graphics (SGI), 
have been the only feasible option for 
serious 3-D graphics design. RISC-based 

SCil workstations, for example, produced 
the awe-inspiring scenes in the movie 
Jurassic Park. 

Demand for these increasingly pow¬ 
erful systems has remained high, but price 
has kept them out of reach for many pro¬ 

fessionals engaged in research, engineer¬ 
ing, design, architecture, or animation. 
Within the last two years, however, a few 

workstation vendors, particularly Inter¬ 
graph, have developed cost-effective and 
powerful 3-D graphics systems built 
around the latest Intel CPUs and running 
Microsoft Windows NT. 

Another thing that’s making gee-whiz 
imaging more affordable are fast, rela¬ 

tively low-cost graphics accelerator chips 
that encapsulate the 3-D functions 
required to implement the OpenGL 3-D 
API. Several vendors now ship PCI graph¬ 

ics cards based on 3 Dlabs* Glint chips, for 

example. And Intergraph has transferred 
some of its proprietary graphics tech¬ 
nology into its lower-cost Intense 3-D 

OpenGL card. Priced at around $2000, 
these new cards are not yet commodity 

items. But graphics workstations built 
around these cards, coupled with NT, 
bring economies of scale to both 3-D 
hardware and software. 

We just finished testing four systems 
that represent the coming wave of afford¬ 
able Intel-based 3-D graphics: Hewlett- 
Packard’s Vectra XW, Intergraph Com¬ 

puter’s TD-410, Tri-Star’s StarStation 
SMP, and Netpower’s Symetra. Because 
of their Intel chip sets, these Pentium 

Pro systems are remarkably similar. We 

requested comparable configurations: 
128 MB of memory, dual 200-MHz Pen¬ 

tium Pro CPUs, a 4-GB SCSI hard drive, 
Past Ethernet, a 17-inch display, and a 3- 
I) graphics card with 16 MB of memory. 

The systems came with NT 3.51 because 
NT 4.0 drivers weren’t available for the 
graphics cards at review time. 

The differences we measured in 3-D 
graphics performance were due chiefly 
to the systems’ graphics cards. The per¬ 

formance winner, the Intergraph TD-410, 
came with the company’s Intense 3D; the 
other systems used cards based on 3Dlab*s 
latest Glint 500TX/Delta chip duo. We 
tested the 3-D capabilities of these 
machines using Viewperf, an industry 
standard OpenGL benchmark. Alt hough 
Viewperf does not take advantage of the 

multiprocessing capabilities of these 
workstations, there are 3-D applications 
such as Microsoft’s Softimage 3D pack¬ 
age that can. We found these systems very 

TRI-STAR STARSTATION SMP 

TECHNOLOGY * * * * 

IMPLEMENTATION A A A + 

PERFORMANCE * * * * 

INTERGRAPH TD-410 

TECHNOLOGY * * * 

IMPLEMENTATION a A * * 

PERFORMANCE * * * * 

NETPOWER SYMETRA 

TECHNOLOGY * * * * * 

IMPLEMENTATION A * * * * 

PERFORMANCE * * * * * 

TECHNOLOGY * * * * 

IMPLEMENTATION it it it 

PERFORMANCE * * * 

* * * * * Outstanding * * * ★ Vory Good * * * Good A A Fair * Poor 
DECEMBER 1996 BYTE 145 



Comparison Affordable 3-D Workstati ons 

capable at manipulating fairly complex 
images. Experiments with animation ren¬ 
dering in Softimage 3D, however, showed 
that even with two processors, there is still 
a need for $ I ()(),()()() workstations. 

3-D Graphics Performance 
All tests were run with Viewperf 5.0 at a 1024x768 resolution with true color. Viewperf tests OpenGL graphics 
performance. 

Vectra XW 
ADVANTAGES: 

+ Quality engineering and rugged 

construction 

+ Case opens easily 

DISADVANTAGES: 

- Pricey for tho performance 

Hewlett-Packard’s Vectra XW illus¬ 
trates the company’s reputation for 

engineering. Housed in a wide mini-tower, 
the XW is built like a tank, with nearly 

every component manufactured for a cus¬ 
tom fit. With itsAccelGraphics’ Pro 12500 

Glint-based graphics card, the Vectra X W 

provided solid hut middle-of-the-road 3- 
l) graphics performance, a hit behind the 
Tri-Star system, which uses a similar Accel- 
Graphicscard. 

The system board is able to accommo¬ 
date up to 512 MB of system memory in 

eight standard SIMM slots. The system 

board also provides floppy, IDE, and 8-bit 
UltraSCSI interfaces (internal and exter¬ 
nal). Multimedia features include a 

Hitachi 8x IDE CD-ROM drive, integrated 
SoundBlaster 16 audio interface, a MIDI 
port, appropriate jacks, and a front-panel 
volume control. 

TECH FOCUS 

Tri-Star Star- 

Station SMP 

Netpower Symetra 

Intergraph TD-410 

HP Vectra XW 

◄ Slower 

3.01 

9.271 

Faster► 

Viewperf viewset 

■ DX 3.0 

■ CDRS 3.0 

3.25 

2.54 

4 6 S 10 12 
Viewperf Score (weighted geometric mean) 

With its Intense 3D card, Intergraph's TD-410 provides good OpenGL performance. 

The three slower systems use cards based on 3DLabs' Glint 500TX and Delta chips. 

The case opens easily from the front; 
you lift two latches and slide it forward. 
An integral key lock on the rear can secure 
tlie cabinet. Of the system’s three PCI slots, 
two are occupied by the network and 3-D 
graphics cards. There are also three ISA 
slots (one shared). The price for the roomy 
expansion area is cramped quarters 
around the drive interface connectors and 
memory slots. However, HP designed the 
power supply to release with thumb screws 
and slide out of the way without discon¬ 
necting. You need some patience to work 
inside the Vectra XW. 

raphTD-410 BYTF 

3-D API 

A More Open GL 
Spun off from Silicon Graphics’ proprietary GL graphics language, OpenGL is now an open 

API controlled by the mull ivendor Architectural Review Board. It provides an industry stan¬ 

dard multiplatform library of graphics functions for 3-D drawing and rendering with wide 

vendor support, including Microsoft's (NT and Windows 95). OpenGL defines an extensive 

set of 3-D modeling and rendering primitives used to create and manipulate solid models 

and surfaces including: 

• Gouraud shading to show subtle color differences across an object’s surface 

• Texture mapping for realistic surfaces 

• Double buffering for smooth animation 

• Z-buffering for precise ordering of objects in the depth dimension 

• Antialiasing for smoothing jagged edges 

• Alpha blending for displaying transparency 

• Calculations for application of lighting 

• Calculations for transforming geometry, viewpoint, and perspective 

OpenGL functions can he performed by the host processor, hut graphics display speed 

improves greatly when the OpenGL functions are off-loaded from the host processor to hard¬ 

ware 3-D graphics accelerators. 

ADVANTAGES: 

4* Top performance 

+ Full multimedia integration 

+ Solid, stylish chassis 

DISADVANTAGES: 

- Technical documentation optional 

A slim-line desktop case and best-of- 
show performance make the Inter¬ 

graph TD-410 an unbeatable value. 
Although it came in a TDZ-410 case, the 
system we tested is based on Intergraph’s 

Intense 3D board with texture option, so 
it’s actually a TD-410. Matched with Inter- 
graph’s nice 17-inch 17sd86 monitor, the 
TD-410’s performance is complemented 
by its engineering and styling. 

The quiet TD-410 employs large heat 
sinks with only two fans, mounted at the 
rear on the power supply. The system 
hoard can accommodate up to 512 MB in 
eight standard .SIMM slots. It provides an 
UltraSCSI interface. The Intense 3D card 
takes up two of the machine's three PCI 
slots. The card’s size, coupled with ob¬ 
structions on the system board, may make 
it difficult to put anything but a short 
card in the adjacent slot. 

If the machine’s accompanying user 
manual is any indication, Intergraph must 
not think much of the technical expertise 
of its customers. All “detailed informa¬ 
tion,” such as how to open the system unit, 
install expansion cards, and set jumpers, 
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There Is Only One Choice For Data Compression. 
PKZIP for Windows 

New Features in 
PKllP for Windows Version 2.50 
Ability to create .ZIP files that span multiple diskettes 

Create a Windows self-extractor 

Self-extractor can span multiple diskettes 

Long file name support for Windows 95 (16 and 32-bit) and 

Windows NT (32-bit) 

Integration with Windows 95 & NT Explorer 

Plus additional features 

The growth of the Internet and the increased use of World Wide Web 
browsers are creating a greater need to cotnpressand uncompress data 
files. Saving disk space and saving on-line phone charges are big 
benefits of compressing data files with PKZIPmfor Windows. PKZIP 
for Windows compresses files an average of 50-70% with many large 
text and database files compressing well over 90%. PKZIP’s simple 
point-and-click interface lets you easily compress one file or all files 
on an entire hard drive, and store them in the .ZIP file. PKWARE 
provides the best and fastest data compression technology on the 
market, try it and sec! 

PKZIP for Windows allows you to easily open files created with 
PKZIP for DOS Version 2.04g. PKZIP is also compatible with 
Windows 3.1 or higher. Windows 95 and Windows NT. 

PKZIP for Windows $49, PKZIP for DOS $47 plus shipping and 
handling. 

To order call (414) 354-8699 
or visit our Web Site http://www.pkware.com 

See us at COMDEX Booth #S2861 

Other PKWfIRE Products 

Put Your Executables on a Diet 
PKIJTE™ increases your 
valuable disk space by 
compressing DOS and 
Windows 16-bit executable 
(.COM, .EXE and .DLL) 
files by an average of 45%. 
The operation of PKLITE is 
transparent, all you will 
notice is more available disk 
space! Price $46 

Software developers, save disk space and media costs 
with smaller executables. You can distribute your 
software in a compressed form with PKLITE 
Professional.™ PKLITE Professional gives you an extra 
option to compress files so that they cannot he expanded 
by PKLITE. This discourages reverse engineering of your 
programs. Price $146 

Put Compression imo YOUR Application 

The PKWARE Data Compression Library®products 
allow you to incorporate data compression technology 
into your software applications. The application 
program controls all the input and output of data, 
allowing data to he compressed to or extracted from any 
device or area of memory. 

The all-purpose Data 
Compression Algorithm 
compresses ASCII or 
binary data quickly. 
The routines can he 
used with most 
compatible language 
compilers. Separate 
DOS. DOS32, 
Windows, OS/2, Win32. 
UNIX and Macintosh 
versions are available! 
Call for pricing. 

The Data Compression Experts 
9025 N. Doorwood Drive / Brown Dear, W! 53223 USA 

FAX: 414-354-8659 BBS: 414-354-8670 
Emai: Infofufpkware.com 

1992 1996 PC World World Claaa Award 
1996 Govornmonl Computor Nown 

Boat Now Product Award at FOSE Flnallit 
1995 Computor Currants Rondora Choice Award 
1993 Sharowaro Industry Award 
1992 Promloro Computing Maga/lno Award 
1992 Dvorak/Zoom Award 

I 
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c omparison Affordable 3-D Workstati ons 

is only in the optional System Reference 
manual. The box also lacks an external 
reset button. 

The complete multimedia support 
includes an 8x SCSI CD-ROM drive, Cre¬ 
ative Labs Vibra 16C interface on the sys¬ 
tem board, and the ConcertMaster “mul¬ 
timedia keyboard” with built-in stereo 
speakers. The microphone, mute button, 
and volume control are located conve¬ 
niently at your fingertips. Jacks for head¬ 
phones, external microphone, and a pow¬ 
ered subwoofer are also on the keyboard. 

Netpower Symetra 
ADVANTAGES: 

+ Two 512-KB-cache Pentium Pro CPUs 

DISADVANTAGES: 

- Relatively high price 

- Slowest performance 

- Hard to access interior 

The Symetra’s 3-D capability is fueled by 
Netpower’s TrueFX Pro card and cou¬ 

pled with a 17-inch liyama Vision Master 
17 monitor. Developed with 3DLabs, and 
using the same 500TX and Delta chips as 
the other Clint cards, the 16-MB TrueFX 
Pro trailed in performance on the Vicw- 
perf tests. The Symetra was the only sys¬ 
tem to come with the 512-KB-cache ver¬ 
sion of the 200-MH/. Pentium Pro. Buying 
the version with 256-KB cache will save you 
$2000 and cost you only a small drop in 
performance. 

The Symetra is packaged in a wide mini¬ 
tower that’s constructed of an odd array 
of panels, pins, latches, and tabs. The sys¬ 
tem board can accommodate up to 512MB 
of memory in four 168-pin DIMM slots. 

Accessing the Symetra’s interior can be a 
challenge. You must take off the cover, 
release two latches, and remove a side pan¬ 
el to access expansion card and memory 
slots. Adding a drive requires removing all 
four cover panels and possibly disassem¬ 
bling the drive bay assembly to reach the 
mounting screws. 

Of the four PCI slots inside the Symetra, 
one of which is a shared PCI/ISA slot, two 
are used by the 3-D graphics card. An 
Adaptec SCSI PCI card takes a third and 

controls the4-GB Fast-and-WideSCSI hard 
drive. The integrated Wide UltraSCSI 
interface goes unused. An integrated 
SoundBlaster 16-compatible audio inter¬ 
face provides multimedia support, along 
with an 8x CD-ROM drive. 

itation SAAP 
ADVANTAGES: 

+ Lowest price 

+ Second-best 3-D performance 

•+■ Lots of expansion room 

DISADVANTAGES: 

- Lacks sound card 

lie Tri-Star StarStation SMP worksta¬ 

tion comes with a version of the Accel- 
Graphics Pro T2500 card and a 17-inch 
liyama Vision Master monitor. Coming in 
with the lowest system price ($8544), it 

provided the best performance of the three 
Glint-based systems. Housed in a large 
tower with lots of drive bays, the StarSta¬ 
tion has the largest memory capacity of the 

foursystems: upto768 MB in six standard 
SIMM slots. 

The system provides four PCI and three 
ISA slots (one shared), but three of the 
available PCI slots are occupied by the 

Adaptec SCSI card, 10/100Base-T network 
card, and the 3-D graphics card. In addi¬ 
tion to two 314-inch bays, the StarStation’s 
tall case provides six 514-inch drive bays— 

all accessible from the front of the 
machine. Two bays in our evaluation unit 

PRODUCT INFORMATION 

HPVectraXW Netpower Symetra 
$11,594 (estimated $12,483 (estimated 
street price) street priee) 
(two 200-MHz (two 200-MHz 
Pentium Pros. 128 mb Pentium Pros (512-KB 
of RAM, 4-GB hard L2 cache), 128 MB of 
drive, 17-ineh display, RAM, 4-GB hard drive, 
16-MB 3-D graphics 17-ineh display, 16- 
card) MB 3-D graphics card) 
Hewlett-Packard Netpower 
Palo Alto, CA Sunnyvale, CA 
(BOO)752-0900 (800)801-0900 
(303)635-1000 (408) 522- !il ‘>'1 
fax:(800)333-1917 fax: (408) 720-8558 
http://www.hp.eom http://www.nctpowcr 
Circle 1059 .com 
on Inquiry Card. 

Intergraph TD-410 

Circle 1061 
on Inquiry Card. 

$11,231 (estimated Tri-Star StarStation 
street priee) SMP 
(two 200-MHz $8544 
Pentium Pros, 12B MB (two 200-MHz 
of RAM, 4-GB hard Pentium Pros, 128 MB 
drive, 17-ineh display, of RAM, 4-GB hard 
16-MB 3-D graphics drive, 17-ineh display, 
card) 16-MB 3-D graphics 
Intergraph Computer card) 
Systems Tri-Star Computer 
Huntsville, AL Tcmpe, AZ 
(205) 730-5441 (800)844-2959 
http://www.intcrgraph (602)731-4926 
.eom/ics fax: (602) 731-9010 
Circle 1060 http://www.tri cad 
on Inquiry Card. .com 

Circle 1062 
on Inquiry Card. 

were occupied by the hard drive and the 

Plextor 8x SCSI CD-ROM drive. No sound 
capabilities were provided with this unit. 

Driving Performance 
As is the case when evaluating any work¬ 
station component, comparing high-per¬ 
formance graphics cards requires both a 
philosophy of testing and a dependable 

benchmark. Vendors typically quote 3-1) 
graphics performance as the number of 
primitives (such as triangles) the comput¬ 
er draws per second. But without addi¬ 
tional information, such as the context, 
size, shading, color depth, and smoothing 
method used to draw those triangles, 
direct comparisons are meaningless. 

To address this problem, the OpenGL 

Performance Characterization subcom¬ 
mittee has developed the Viewperf bench¬ 
mark (available at http://www.specbench/ 
org/). It’s a portable benchmark and the 

current industry standard for evaluating 

OpenGL performance. Viewperf does not 
benchmark individual primitives—it mea¬ 
sures the performance of actual applica¬ 
tion data sets called viewsets. 

For benchmarking the systems in this 
evaluation, we chose two viewsets. The 

CDRS viewset is derived from Parametric 
Technology’s modeling and rendering 
software for computer-aided industrial 
design. It is used to create concept mod¬ 
els of automobiles, consumer electronics, 

and appliances.The test measures seven 

different operations on a model of a lawn- 
mower. The I)X viewset is based on IBM’s 
Visualization Data Explorer, a general- 
purpose scientific data visualization and 
analysis package. The 10-test benchmark 
draws a set of particle traces through a vec¬ 
tor How field. Viewperf measures frames 

per second for each component test. The 
single result for each viewset is a weight¬ 
ed geometric mean. 

Our benchmark tests show that the 
Intergraph TI)-4IO’s performance makes 
it the clear leader in this class of personal 
graphics workstations. Its price reflects the 

additional power of the Intense 31) board 
as much as it does the price of Intergraph’s 
engineering and good customer support. 

If monetary constraints place the TD-410 
out of your reach, the Tri-Star StarStation 
SMP offers somewhat more modest per¬ 
formance at a greatly reduced price. □ 

Robert L. Hummel is an electrical engineer, pro¬ 

grammer, ami consultant. You can reach him at 

rhummel<® monad.net. 
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Spreadsh«ts 

Now that 1-2-3 and Quattro Pro come in true Windows 9.S 
flavors, can they shake Excel’s dominance? liy Richard Cranford 

The Spreadsheet War, Revived 

t\s a three-way race again. 

With Lotus’s long-delayed 

release of 1-2-.* 97 (the first 

32-bit version) this winter, 

market-leading Microsoft Excel finally 

has some serious competition. And by the 

time you read this, the latest version of 

TECHNOLOGY ★ ★ ★ 

IMPLEMENTATION * * * * 

Microsoft’s 32-bit spreadsheet, Excel 97, 

should be on its way to store shelves. 

Corel’s (formerly Novell’s, formerly Bor¬ 

land’s) Quattro Pro 7 appeared last June. 

All three products have notable new 

features, but equally notable is what’s miss 

ing. The new version of 1-2-3 doesn’t 

offer some of the goodies its users have 

clamored for, and Corel and Lotus have 

failed to adopt some of Excel’s slicker fea¬ 

tures for their spreadsheets. 

Productivity Tools 
These spreadsheets are chock-full of 

functions that are accessible from the 

right mouse button. Behind these func¬ 

tions sit ad hoc menus of tasks related 

to a selected object. For example, right- 

clicking on a row number on the left 

side of a worksheet’s frame pops up a 

menu that lets you delete that row. 

All three programs let you fill in a range 

with a preset series of labels (e.g., the 

★ * A A ★ OulKtonding * * * * Vory Good * * ★ Good 

months ofthe year) or with ascending val¬ 

ues. Excel and 1-2-3 let you do this by 

d ragging; the trick is to the get the mouse 

pointer to the lower left corner of a start¬ 

ing cell (containing, say, the word Janu¬ 

ary) before dragging either down or right. 

In Quattro, you can fill a range with la¬ 

bels, but only by selecting the range first 

and then right-clicking on the range and 

selecting from the pop-up menu. 

You can create your own fill lists, such 

as i he names of a company’s locations, in 

all three spreadsheets. Lotus 1-2-3 has 

finally done away with a tedious system 

that required opening an INI file with a 

text editor and manually keying in a 

new sequence. You now add to 1-2-3’s rep¬ 

ertoire of fill lists by selecting Filc/User 

Setup/SmartFillSetup. Lotus 1-2-3’sset- 

up routine gathers up the lists in the INI 

file so that users don’t have to reenter 

their custom lists. 

Excel and Quattro both offer array for¬ 

mulas, which let you write one formula 

to populate a range of cells. Array for¬ 

mulas help preserve the integrity of a 

spreadsheet model by letting you create 

a block of formulas that perform a con¬ 

sistent function and by preventing 

changes to one member of a set. Lotus I 

2-3 has yet to add a comparable feature. 

QUATTRO PRO 

J file £dit yiew Insert Format Qat< 

OleSlHlal Jt|tblnlt>l bit I J* 
Viial • 10 pt w Normal | 

AD4 
-J ! @ARRAY(b| 

| A 1ST b me D 
1 
2 
3 Sales Costs Profit 
4 Jan $88,034 $84,438 f $3,696 
5 Feb $88,367 $83,269 $5,098 
6 Mar $39,299 

_ft-»n_ 
$34,338 $4,961 

RATINGS 

TECHNOLOGY * * * * 

IMPLEMENTATION * * * 

* * Fair * Pom 

EXCEL 

m Q * <fe| 
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08 ~n = =Si 
B r c D 

Sales Costs 
$98,063 $14,884 BYTE 

RATINGS 

TECHNOLOGY * * * * * 

IMPLEMENTATION * * * * 

You can now group some of the work¬ 

sheets in a 1-2-3 model without grouping 

all of them. When you group worksheets, 

the changes made in one sheet to column 

widths, numeric formats, and other at¬ 

tributes are passed along to all other- 

sheets in the group. This has been an 

all-or-nothing proposition in 1-2-3 since 

the program went 3-D back in 1989. 

Many users have complained about it in 

forums on CompuServe and elsewhere. 

Now you can still create only one group, 

but you can decide which sheets it will 

include. You could use this feature, for 

example, to make a group out of sheets B 

through E in a nine-worksheet model. 

Excel and Quattro have both been 

there and done that, and they also offer 

nice variations on the theme. Quattro lets 

you create groups for multiple sets of 

worksheets and even assign names to 

groups (e.g., sheets B through E can be 

one group, with the user-assigned name 

Sales, while sheets G and 11 might belong 

to a group called Op Costs). With Group 

mode turned on, changes made in the 

Sales group are passed to other sheets in 

that group, but not to the ungrouped 

sheets or to those in the Op Costs group. 

Excel lets you select noncontiguous 

worksheets. Both Quattro and Excel 
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Comparison 

allow you to put an entry into the same cell 

of all worksheets in a group. That is, if you 
type a label in cell AI of one worksheet in 
a group and press Ctrl-Enter instead of 
Enter, the label goes into all the cells A1 in 
the group. Lotus 1-2-3 can’t do this as eas¬ 
ily. In addition, Quattro and Excel let you 

move a worksheet from one position to 
another within its file just by dragging its 
tab. I bis is another feature wished for in 
the on-line forums, but it doesn’t appear 
in the newest version of 1-2-3. 

Lotus did, however, give its spreadsheet 
two operational features that are not 
found in its competitors. One is auto-total¬ 
ing; 1-2-3 97 creates the <§>SIJM formulas 
that sum up the columns or rows of a table 
when you enter the word Total below or 

to the right of the table. And its Info Box 
(see the screen on page 149) is a dialog box 
that offers one-stop shopping for numeri¬ 
cal formats, text attributes, colors, bor¬ 
ders, and other attributes. Since it’s mod¬ 
eless, the Info Box instantly passes changes 
to the spreadsheet without your having 
to click OK. 

Excel wins the prize for most interest¬ 
ing ease-of-use features. For one thing, it 
now allows natural-language formulas: 

ADVANTAGES 

+ Auto-totaling 

+ Modeless dialog boxes make changes 
instantly 

DISADVANTAGES 

- Requires Lotus Approach 
tor datubase queries 
and PivotTables 

- No array formulas 

ADVANTAGES 

+ Feature-rich 

+ Supports Visual Basic 
for Applications 

DISADVANTAGES 

- Large file sizes 

- Has fewest @ functions (234) 

ADVANTAGES 

+ Has the easiest-to-uso 
programming language 

+ Lowest-priced 

+ Has the most @ functions (483) 

DISADVANTAGES 

- Not as easy to use as the others 

- Outmoded print previewing 

Spreadsheets 

TECH FOCUS OLE 

Suite-Talking Spreadsheets 
Microsoft, Lotus, and Cord all brag about how well the members of their respective soft¬ 

ware suites work together, but much of this is made possible by Windows' OLE protocol. The 

spreadsheets act as OLE 2.0 servers, so you can drag and drop worksheet ranges from one 

part of a sheet to another, to a different worksheet page within a file, to another open file, 

or out of the application window altogether and into a word processor, presentation pro¬ 

gram, or other document. You can drag from a worksheet application to a word processor 

from the same company (from Excel to Word, for example) or to a competing worksheet that 

can act as an OLE client (e.g., from Quattro Pro to Lotus's Word Pro). 

The range that's dropped into the word processor becomes a spreadsheet object. When 

you double-eliek on it, the document—the spreadsheet fragment itself and the text that sur¬ 

rounds it—remains in place, but the word processor's menu and toolbars are replaced by those 

of the host spreadsheet application. You modify the style or content of this table using the 

tools available in the worksheet, not those of the word processor. Clicking outside the spread¬ 

sheet object restores the word processor's normal menu. 

After setting up a table with headings for 
the columns or rows, you can enter a for¬ 

mula using the headings without having to 
assign range names. In the screen on page 
149, for example, you could complete the 
model by entering “=sales-costs” rather 

than in cell D9. 
Also nice is the Range Finder, which 

shows the cells or ranges referenced by a 
formula when you edit that formula. In the 
screen at right, the formula in cell C9 in¬ 
dicates a (clearly wrong) monthly loan pay¬ 
ment of $7400. F’diting the formula in¬ 

stantly shows that it refers to the term in 
years, not in months. Dragging the green 

rectangle to cell C7 corrects the formula. 
The same screen illustrates a new align¬ 
ment option in Excel called Merge Cells. 

Notice how the word Kate is centered ver¬ 
tically relative to the words Annual and 
Monthly. Merge cells let you turn cells A4 
and A5 into a double-high cell and create 
this effect. 

Much is made of the Web these days, 
so it comes as no surprise that the major 
spreadsheet makers all claim to have the 
spreadsheet that works hand-in-hand with 

the Web. Excel, 1-2-3, and Quattro all have 
handy buttons that launch your Web brows¬ 
er and transport you to a certain Web site 

(typically one operated by Microsoft, Lo¬ 
tus, or Corel). In 1-2-3, you can highlight 
a snippet of text and run a Yahoo search 
using that text. 

Excel and 1-2-3 can open files directly 
from Internet ftp sites, or they can save 
worksheet files to ftp servers or Web sites 
via the normal File/Save menu. Quattro 
can open Hypertext Markup Language 
(HTML) files from the Web, from disk 

Erie Edit View Insert Format loots Q 

m HjaajPl & % f* ■*) ' 4 

A r* - - H / U 

SUM dX J a =PMT(C5,C6,-C3) 

A B C| D 

1 

2 

Loan Payments 

3 Loan Amount L. $200,000] 

4 Rate “ 
Monlhly 

8 25% 
5 L 0 69*4 

6 Term *ear* 
Months 

30 

7 

h *n 

360 

|Monthly Payment |=PMT(' i. ,-C3]| 

Editing a formula in Excel 97 highlights 

cells and ranges the formula refers to. 

drives, or from LAN directories, and itcan 
save data in the 1ITML format for later up¬ 
loading to the Web. 

You can also enter formulas that refer to 
bits of information on the Web. The dis¬ 
advantage of this is that you must wait to 
dial into a Web site (or sites) to get all the 
most up-to-date information whenever 

you recalculate the worksheet. 

Cet with the Program 
Lotus 1-2-3’s approach to programming 
hasn’tchanged much since 1986,and Quat- 
tro’s language has been a close variation 
on 1-2-3’s. Each product’s language em¬ 
ploys a set of commands spelled with 

braces (e.g., {GETNUMBER}) and entered 
in a range of worksheet cells. 

Programs (i.e., macros) written in these 
languages have some serious limitations. 
For instance, to execute code condition¬ 
ally, you must write one long label con¬ 
sisting of an {IF) command followed by 
the code to be executed when {IF)’s Bool- 
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Comparison Spreadsheets 

Feature Comparison 
1-2-3 97 Excel 97 Quattro Pro 7 

Cells per sheet 2,097,152 16,777,216 2,097,152 
(256 columns x (256 columns (256 columns x 

8192 rows) x 65,536 rows) 8192 rows) 
Maximum number of worksheets 256 Unlimited Unlimited 
Maps from worksheet data ✓ ✓ ✓ 
PivotTables Requires Lotus ✓ Requires add-in 

Approach (included) (included) 
Programming languages 1-2-3 macro Visual Basic 1 -2-3-like macro 

language; for Applications language; 
Lotus Script PerfectScript 

(a BASIC-like (a BASIC-like 
language) language) 

Number of functions 280 421 483 
Supports custom functions ✓ ✓ 
Array formulas ✓ ✓ 
Create your own fill series ✓ ✓ ✓ 
Can act as OLE 2.0 
server or client 

✓ ✓ ✓ 

Internet support Export data 
as HTML; open 

Export data 
as HTML; open 

Open HTML file; 
save files in 

file from, or save file from Web or HTML; save file 
file to, Web or ftp site; save file to Web page 

ftp site to ftp site 

CO 

2. 
i 

ean statement is true. You create IF.. .THEN 

routines rather than IF...THEN...ELSE 
routines. 

Microsoft has included a version of its 
Visual Basic language in Excel for a few 
years now. The latest version, Visual Basic 

for Applications (VBA), is a full-featured 
language that allows for complex 
IF... I IIEN...ELSEand DO...WIIILE rou¬ 
tines and the like. With its latest release, I - 
2-.* joins the club and allows for program¬ 
ming in Lotus Script, a language that’s very 
much like VBA. And Quattro Pro offers 
PerfectScript, which is closer to the old 
macro language than to VBA, hut which 

allows for more complex programming 
tasks. Both I -2-.* and Quattro support their 
respective macro languages. 

Live Previews 
Quattro Pro 7 still uses a static print pre¬ 
view to show how a worksheet will look 
on paper. You can view the preview, or you 

can leave Preview mode to modify the 
worksheet, hut never the twain shall meet. 

By comparison, 1-2-3 and Excel provide 
concurrent previewing and editing. Ex¬ 
cel’s approach is a lot like invoking the full- 
page view available in the major Windows 
word processors. When you switch from 
Normal mode to Page Break Preview 
mode, the zoom factor is reduced and all 
margins and page breaks are visible, hut all 
worksheet functions are still possible. 
While zoomed out, you can make changes 
such as applying shades or drawing boxes 
around ranges. If you need to edit indi¬ 
vidual cells, you can zoom in on the sheet 
without leaving Page Break Preview mode. 

Lotus 1-2-3’s approach is different, but 
still good. Its Dynamic Print Preview fea¬ 
ture opens a print-preview window and 
tiles it with the current worksheet window. 

PRODUCT INFORMATION 

Excel 97 (617)577-8500 
(price undetermined at http://www.lotus.i-om 
press time) Circle 976 
Microsoft Corp. 
Redmond, WA 

on Inquiry Card. 

(BOO)426-9400 Quattro Pro 7 
(206)882-8080 $99 

fax:(206)936-7329 Corel Corp. 

http://www.niicrnsoft Ottawa, Ontario, 
.com Canada 
Circle 977 (800)836-3729 
on Inquiry Card. (613)728-8200 

fax:(613)761-9176 
Lotus 1-2-3 97 http://www.eorel.com 
$329 Circle 978 
Lotus Development 
Corp. 
Cambridge, MA 
(800)343-5414 

on Inquiry Card. 

You apply changes in the worksheet and 

see them reflected in a full-page preview. 

The Artist Within 
In any of these three spreadsheets, you can 
add simple drawn objects to a worksheet 
model. In 1 -2-3 and Quattro Pro, these ob¬ 
jects are limited to lines, arrows, ellipses, 

rectangles, and freehand shapes and doo¬ 
dles. Excel offers these and several others, 
inluding triangles, a pentagon, a heart, 
stars (with various numbers of points), the 
international “no” symbol, and flowchart 
symbols. Excel also offers many more ways 

to spruce up these shapes; you can apply 
textures such as marble, crumpled paper, 
and woodgrains, choose from several 
styles of gradient fills, and even give the 
objects depth and rotate them in 3-1) space. 

The drawing tools in all three programs 
support text blocks (as they’ve done for a 
few years now), and Excel lets you create 
Word Art objects as well. You can use Wor- 
dArt to create an eye-catching worksheet 
title whose text is, for example, curved, 
tinted to simulate a metallic finish, or cast¬ 
ing a shadow. Just click the Word Art but¬ 
ton on Excel’s Drawing Toolbar, pick a 
style from a gallery of suggestions, and 
supply some text. 

The Race Is On 
All three products provide the features we 
now take for granted in spreadsheets—a 

dizzying array of chart types, maps, ver¬ 

sion management, and programming 
tools—and add attractive extras. 

Excel offers the most robust set of ease- 
of-use features as well as a more venerable 

language for developers (although I -2-3’s 
new language compares favorably). Lotus 
1-2-3’s modeless Info Box is nicely con¬ 
ducive to fiddling with a worksheet to get 
its look just right. Quattro Pro seems a hit 
harder to work with, although it has a sim¬ 
pler programming language. 

On balance, Excel has the most com¬ 

plete and best-implemented feature set. 
If you’re already an Excel shop, you’re 
where you want to be. 

If 1-2-3 is your standard spreadsheet, it 
may he time to switch, unless you have a 

major investment in 1-2-3-related skills. 
You won’t go too far wrong by moving to 
I-2-3’s new 32-bit version, hut you’ll he 

getting a spreadsheet that still isn’t as good 
as Excel. While Excel once was unwieldy 
for casual users, it now beats 1-2-3 in al¬ 
most every area. 

Quattro Pro has the best price and is a 
solid product. Stay with it if it’s what you 
already use. But if you don’t, consider it 
carefully, if for no other reason than that 
you’ll be much in the minority. □ 

Richard C '.ranford is a freelance writer and con¬ 

sultant based in ('.awln idge, Massachusetts. I le 

was formerly senior associate editor at Lotus 
magazine. You can contact him at reran ford 

@aol.com. 
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A Hot Night 

at the Opera 

A beat wave ami disk 

errors plague Chaos 

Manor, causing Jerry 

to reach out for the 

Panic box. 

I lie good news, at least for me, 
is that my new writing sched¬ 

ule is working just fine. In the 
I last month, I’ve produced a 

thousand words a day on my novel Star- 
swarm y and it\s only three scenes from 

being done. The bad news is that I’ve had 
less time to play with computer stuff, 
meaning that it's short-shrift time at 
Chaos Manor. 

One of the things I wanted to do was 
experiment with making CD-ROMs. We 
have two separate CD-ROM-making sys¬ 
tems, one external, the other built into 
Joizy, Mrs. Pournelle’s Gateway 2000 
P-5 200XL. Joizy remains, with one excep¬ 
tion, the fastest machine in the house. 
Roberta uses it heavily, and it works just 
fine. We'll get to the CD-ROM makers 
Real Soon Now. 

The exception is interesting. The 

fastest machine in the house appears to 
be the Diamond Flower Doubleshot W * 
dual-Pentium system running under Win 
dows NT 4.0. 

Of course, this business of what's 
fastest depends greatly on what you're 

doing with the machine. If you run a lot 
of DOS programs and make heavy use of 
network resources, dual-processor sys¬ 
tems with NT 4.0 are a pretty clear win. 

If you're heavily into graphics, the speed 
you get depends as much on the video 
board as the CPU, but even so, a good 
dual-processor system will probably be a 
win. Certainly, the Intergraph TDZ-400 
was, while we had it, by far the fastest sys¬ 
tem at Chaos Manor. 

I haven’t had any problems with NT 
4.0, but I keep reading about incompati¬ 
bilities. Apparently, Quicken users have 
to go through weird and arcane rituals to 

get America’s favorite financial product 
to work with NT4.0. 

Meanwhile, just as I was about ready 

to write off OS/2 due to lack of IBM’s sup¬ 
port for it, friends inside IBM tell me 

that a symmetric-multiprocessing (SMP) 
version of OS/2 Warp Server has just been 
released. I also hear that SMP for Merlin 

is in alpha testing and could be released 
about the first of the year. There are some 
problems with applications I’ll get to 

later, but support for multiple processors 
could put OS/2 back in the ball game: 
speed and stability in one package. 

In many cases, however, it won’t mat¬ 
ter: the speed advantages are real, but you 
don’t much care because you don't notice 
a saving of a couple of sect >nds. I Jnder my 
new writing system, I write upstairs in 
what used to be Alex's room, usinga stan¬ 

dard Gateway 2000 486DX2/66 running 
Microsoft Word 6.0c. 

more than a few seconds. In other words, 
fast enough is fast enough.... 

Things continue to happen at Chaos 
Manor. A few days ago, we went to 

the gala opening of the new Los Angeles 
()pera season. It was / Pagliacci, directed 
by Franco Zeffirelli and starring Placido 

Domingo. Wonderful: more like a mod¬ 
ern musical than a grand opera. 

While we were out, Alex came over, 
and he opened all the windows in my reg¬ 
ular office. I've got air conditioning in the 
monkish cell where I now write, but when 
I came there in the afternoon, I didn’t 

bother to button up and start the air 
conditioning, so it got pretty hot up there. 
Then on Sunday, the one day I don’t work 

on my novel, I came up from breakfast to 
find a “blue screen" on Cyrus, the Cyrix 

Of course, this business of what's fastest depends 
greatly on what you’re doing with the machine. 

I have a bit over 200 pages—70,000 

words- finished. Another 10 pages of 
notes are tacked on at the end, meaning 

that when I write, I’m pushing those 
words down to make room for new text. 
Fvery now and then, there’s just enough 
drag that I notice it, but it’s fast enough 
that I don’t really care. 

Although Word has a fast-save option, 
it’s something I don’t use. I have Word set 
to save the whole document and keep a 
backup copy every time I save (which I 
strongly advise you to do). Moreover, I 
began writing with computers back in 
CIVM days, and I developed the habit of 
saving early and often, generally at the 
end of every paragraph. 

This means saving the entire 70,000 

words of the manuscript every minute or 
so; and that works just fine, taking no 

6x86-P 166. This one announced that it 
had been unable to write to drive C. I’d 
seen that screen before and assumed that 
it probably was generated by System 

Agent or First Aid 95 Deluxe doing some 
kind of routine background check and 
getting hung up on the screen saver. 

The screen said press any key to con¬ 
tinue, and when I did, all seemed well. 

One of the programs I scheduled for 
this month’s column is DiskMapper, 
from Micro Logic, the company that pub¬ 

lishes Info Select. DiskMapper gives 
you a visual picture of what’s on your 
hard drive. It does this by calculating the 
size of each f ile, subdirectory, and direc¬ 
tory, including “free space,” which it 
shows as one big directory. Then it puts 
up a map in which each directory and sub¬ 
directory appears as a rectangle whose 
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Instantly Document 
Corporate Policies, 

Procedures and 
Work Instructions 

Have you ever drawn flowcharts for 

policies, procedures or process flows 
by hand...or with a PC drawing program? 

If so, break your pencil in half...and delete 
those antiquated drawing programs from 
your hard drive. 

Introducing allCLEAR. 

A better, faster, easier way to create 
all the flowcharts you need...integrate 
them into any written document...and 
rapidly revise them whenever your 

policies, procedures or processes change. 

• Network Diagrams • KIM Diagrams 

• Fishbone Diagrams • Procedure Charts 

It’s fun, easy to use and it's guaranteed! 
So, stop wasting time and start 
churning out professional dia¬ 
grams, like a pro, in minutes... 
even if you can't draw a straight line! 

, Call today to get your 
x'free , free report on how 
v#i- flowcharts can improve 

your processes. 

http://www.clearsoft.com 
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Chaos Manor 

area is proportional to the space it takes 
up on your drive. You can then click on 
those, and it will expand that area to a new 

level. The result is that you can see at a 
glance just what’s eating your disk space. 

DiskMapper works just fine with all 

kinds of hard drives, including removable 
drives. It also works with networked drives, 
hut it is a bit slow with them. When Disk- 
Mapper is running on a Windows 95 (Win 
95) drive and looks across the network at 
a large NT drive, it gets a little confused. 
It seems to map everything all right, but it 
reports the total drive size wrong. 

I had DiskMapper installed on Penta- 
fluge, a Pentium 60 system. Pcntafluge lias 
been my main machine for some time, but 
he’s a hit out of date, and Pm contemplat¬ 
ing changing systems. One candidate is 
C lyrus, and one step in the process is trans¬ 

ferring Pentafluge’s essential software, 
which includes utilities like DiskMapper. 

Running DiskMapper showed that a 
game called Heroes of Might and Magic 

took up a humongous chunk of space on 
Cyrus. Heroes is one of those games I 

thought I’d like, but it didn't hold up. 
Some years ago, Chris Crawford said that 

good computer games need “the illusion 
of winnability”: the game ought to be too 
hard for you, hut you shouldn’t know that. 
1 presume lie was thinking of arcade games 
like Space Invader, where no matter what 
you do, there's always another level that’s 
even tougher. I prefer “the illusion of Us¬ 
ability”: I like to win, not he defeated. 

Anyway, Heroes seems to follow Craw¬ 
ford’s philosophy. Eventually, I went after 
it with a disk editor to give myself more 
money and larger armies. I discovered that 
while the game got tougher and tougher, 
it got no more interesting. Each new 
episode had the same features as the last, 
just arranged differently, with added silli¬ 
ness such as maze-like forests and hedge¬ 
rows to make everything take three times 
as long. One day I just quit playing it. Now 
it was taking up a lot of disk space. 

I never throw anything away. The sim¬ 
plest thing I could have done would have 
been to keep my highest-level save and 
throw the rest away, on the theory that I 
could always reinstall the game. Instead, 
I used Drag and File for Windows 95/NT 
(DF95/NT) to “move” the entire Heroes 
directory (and subdirectories) across the 

A Hot Night at the Opera 

network to a Micropolis 4-GB hard drive 
running under Windows NT. 

That was a big mistake. 
DF95/NT has the neat feature that you 

can tell it to copy (or move) only updated 
files, so when you’re copying an enormous 
directory, you don’t have to copy anything 
that’s already been copied. Moreover, you 
can install DF95/NTon a server and run it 
locally. It’s a good utility for copying, but 
I don’t recommend it for moving files. In 
fact, I don’t recommend moving files at all. 
Copy them, and when you know you have 
a good copy, erase the originals. That takes 

a little longer, hut it’s a lot safer. 
If you do move files, don’t use DF95/NT 

because it doesn’t recover gracefully from 
disk errors; and I got a disk error. About 

90 percent through the move, I got the blue 
screen: Unable to Write to Drive C, Press 
Any Key to Continue. Alas, pressing any 
key didn't continue. Pressing any key got 
a partial restart of DF95/NT, hut that pro¬ 
gram was completely confused. It trundled 
for a second, and then the system locked 

up completely. Ungood. 
Ctrl-Alt-Del did nothing, nor did any¬ 

thing else, so I hit the reset button. This 
time a new message appeared: “ No Oper¬ 
ating System.” Double ungood. 

Turn it off and let it sit awhile, some¬ 
thing I should have done in the first place. 
Sometimes reset doesn’t erase all the cache 

memory. This time, Win 95 came up, hut 
just as it was completing its start-ups, I 

got a new blue-screen error. Double plus 
ungood. I turned the system off before 
more damage was done. 

Heat, I thought. A couple of my advis¬ 

ers had wondered about the airflow in 
Cyrus, and it was over 90° in the office, 

uncomfortable enough that I was about to 
turn on the air conditioning. I decided to 
put that off; I might as well finish this 
under the conditions I started with. 

I have a box labeled Panic. It includes 
several flavors of DOS hoot floppy disks. 
I fished out one and turned on the power. 
Cyrus came up just fine. I ran Cl IKDSK 
on C, and sure enough, there were a num¬ 
ber of errors, which I did not letCHKDSK 
fix. Time for more potent magic. 

One essential item in my Panic box is 
Norton Utilities for Windows 95 Emer¬ 

gency Disk (Bootable). I put it in the floppy 
drive, turned off the power, counted 10, and 

A couple of my advisers had wondered about the 
airflow in Cyrus, and it was over 90° in the office. 

Circle 183 on Inquiry Card. 



You Don’t Have To Use 

FLEXIm4 
The Elegant Solution 

You don’t have to use the brute force of a 

baseball hat - or dongles for that matter - 

to make sure only licensed, paying users 

have access to your software. There’s a 

much more elegant and cost-effective 

solution: FLEX/m from GLOBE/rafter, 

The De Facto Standard 

FLEX/m is bundled in over $15 billion of 

installed UNIX and Windows software 

products, making it the de facto standard in 

license management. And in 1995 alone, 

FLEX/m was used to ship over $.1 billion 

in software licenses over the Internet. 

That makes it the de facto standard in 

electronic commerce for software, too. 

Even Works With Dongles 
If you still want to use dongles, FLEX/m 

significantly reduces the number you need 

at a customer site by allowing low-cost 

dongles to be used as “network dongles,” 

and by sharing dongles across different 
products. 

Your Customers Will Like It 
In an independent survey, users preferred 

FLEX/m cightcen-to-one over other 

license managers. And all of us know 

customers really don’t care for dongles. 

With FLEX/m, your customers 
benefit from: 

Floating licenses- 

allowing licenses 

to be shared over 

a network, while 

lairly compen¬ 

sating the 

vendor with a 

higher price 

per license. 

Fully functional evaluation software 

while the vendor knows the software 

will si< >p alter a specific date. 

Built in license compliance- 

customers don’t need to buy expensive 

license metering utilities to verify they 

comply with vendor license terms. 

• Installing software where it is most 

appropriate from a hardware 

ot administration perspective, 

while protecting your software. 

Windows, UNIX and Java 

If your company develops products on 

multiple platforms, you should know 

III X/m runs on Windows, UNIX and Java. 

For More Information 
( all iis.n ‘FOX 170-2800, email us at 

info(" gl< »hetreitter.u>m or visit our 

website .a http://www.globetrotter.com. 

We’ll be happy to arrange a demo and 

show you how to make sure all your users 
are licensed. 

Circlo 177 on Inquiry Card. 

Number of applications using FLEXIm 

1990 199/ 1991 199? 1999 199-1 199!, 

Key Features: 

with him,, 
you cun: 

• Limit software 

use to licensed 

users 

• License software 

' in new ways 

to gain new markets and customers 

’ Leverage the Internet and CD-ROMs 

to increase sales while reducing selling 
and manufacturing expenses 

Reduce the cost of product evaluation 
programs 

Significantly reduce the use of 

expensive dongles 

Ask about our white paper on 
Electronic Commerce 
For Software 

GLOBE trotter 
Electronic Commerce 
For Software" 

littp://www.gl()hctrotfcr.coin 
Email: infoCrr glolxrtrotter.com 
Telephone: 408-370-2800 
Fax:408-370-2884 

H I X/w is ,i registered trademark and "liletironic 
( ommeive tor Software" is a trademark of 
(d ()lll7m//<7 Software. All other trademarks are 
iIh- property of their respective owners. 
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fired up the system again. Norton Disk 
Doctor (NDD) appeared and found there 
was no file-allocation-table (PAT) entry for 

the subdirectory HEROES. Apparently, the 
44Unable to Write” error happened while 
DF95/NT was trying to update the FAT 
after deleting a file or subdirectory. Nl)l) 
fixed the problem and scanned the disk for 
media surface errors. It found none. 

Now Win 95 loaded correctly. The next 
step was to run Golden Bow’s Vopt. It’s 

not that I don’t trust the Norton defrag 
program, but over the years, 1 have come 
to have full confidence in (ioldcn Bow util¬ 
ities. Moreover, although Vopt is a 32-bit 
program, it shuts down Win 95 and runs 
itself from I)()S to assure complete control 
over disk writes. Sure enough, in the 
course of defragging the C drive, Vopt 
reported a write error. I told it to retry. 
Everything went well, but it sure seemed 
like there was a weak sector on that disk. 
Back in Win 95,1 tried NDD complete with 
media scan, but it reported nothing. 

Vopt used to come with a program 
called Vmarkbad. It found and marked 
had sectors; alas, the newest version did 

not appear to have that. I later discovered 
it was still there but had been renamed 
Vscan. In any case, I had already moved 
on to the next step, which was to try Win 

95’s ScanDisk utility. I ran ScanDisk, and 
when I did, Lol, it found a bad sector, 
which it marked. To be sure of that, I ran 
Vmap, which comes with Vopt, and sure 
enough, one sector now sported a little red 
bad-sector mark. If you don’t have the 
Vopt utilities, they’re worth having. 

It was now hot enough that I figured to 
heck with tests, so I closed all the windows 
and started up the air conditioning. Then 
I ran all kinds of programs on Cyrus. I 

deleted the rest of the 11 PROFS subdirec¬ 
tory. I ran Golden Bow’s null file detector, 
discovering that both Microsoft Office 
and Corel Office Professional 7 create 
beaucoup empty files as well as directo¬ 
ries. I killed off a lot of null files, did exten¬ 
sive disk operations, and let it run over¬ 
night. So far, all is well. 

I still don’t know if my “Unable to 
Write” blue-screen errors were caused by 
that soft sector on the disk, or by the hot 
weather, or whether the heat caused the 

Usually, I’m sure the Internet wasn’t 
designed to drive me crazy, but there 

are times when I wonder. 

One of the most useful utilities ever 
written was Norton Commander. It’s a 

I didn’t panic, because everything important 
had been backed up across the network. 

disk error. I do know that once again NDD 

wasalifesaver,and it’s worthwhile having 
the bootable Norton Utilities for Windows 
95 Emergency Disk in my Panic box. On 

the other hand, NDD didn’t find the bad 
sector, whereas ScanDisk did. 

A final note: I didn’t panic, because 
everything important had been backed lip 
across the network, with really impor¬ 
tant work copied in at least two places. A 

backup system is no good unless you’ll use 
it. It’s easy to get in the habit of copying 
to a networked drive. 

1-111? »] VW*»N. 
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Highlights: 
• Integrates seamlessly into Windows 95 

• Mounts NFS drives from Explorer or 
Network Neighborhood 

• Supports file and record locking 

• Allows central authentication with a 
single server running PCNFSD for 
all NFS connectivity 

• Prints to NFS or LPD print servers 

> Allows login to all systems with a single 
login name and password or different 
login names for each system 

• Allows single-operation logout of all systems 
accessed through Network Neighborhood 

• Fine tunes performance parameters 
for each server you access 

{Free 
Evaluation Copy 
Available at.. 
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distinct 
408.366.8933 

• http://www.distiru'l.com 
Fax: 408.366.0153 
E-mail: bytotJMnctcom 
Fastfads: 408.366.2101 
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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 

•DOE. HLLAPI. EHLLAPI. WinHLLAPI 
and Visual Basic" 

• Available for Windows 3.11. Windows 
95 and Windows NT 

{Free 
Evaluation Copy 
. Available at 

distinct 
408.366.8933 

-►WWW: http://www.distincl.com 
Fax: 448.366.0153 
E-mail: bylemagf"distind.com 
Fastfads: 408.366,2101 
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Chaos Manor A Hot Night at the Opera 

DOS program that was useful from its first 
days and just kept getting better and bet¬ 
ter. For me, it became so indispensable that 
it was almost always the first thing I in¬ 
stalled on a new computer. 

Norton Commander is primarily a 
smart file manager. It also contains built- 
in viewers for a number of file formats, a 
utility editor that makes altering CON¬ 
FIG.SYS and AUTOEXEC.BAT a snap, and 
a bunch of other stuff. 

The final version even had a routine that 
would automatically call M( I and get your 
e-mail. That feature is obsolete now—it 
worked only at 2400 bps anyway—but I 

still use Norton Commander for nearly 
everything else. Alas, it has to run in a DOS 
window, and it doesn't understand long 

filenames. 
The last time I wrote about Norton 

Commander, a number of readers advised 
me that there’s a shareware program called 
Windows Commander, written by Chris¬ 

tian Ghisler. It’s similar to Norton Com¬ 
mander, and it understands long filenames. 

This morning, I decided I’d look for 

Windows Commander. I first tried a search 
on “Commander” from EarthLink Net¬ 
work’s home-page search system. I got 
12,000 hits, and the first 20 all had to do 
with the game Wing Commander, rime to 

be a bit more selective. The AltaVista 
search engine accepts search strings in 

the form Windows + Commander, where 

the plus sign means that both words must 
be found. That still produced about 2000 
hits, but the first 20 clearly referred to 

shareware programs that were called Win¬ 
dows Commander. Alas, they also con¬ 
tained lotsofodd characters and numbers 
in place of text in their summaries. 

My first thought was that all that gar¬ 
bage was due to unsupported fonts. It sure 
would be nice if AltaVista would add a fea¬ 
ture that let you force searches in one lan¬ 
guage only. 

Due to sloth, I have been using Netscape 
Navigator 2.0. Clearly, it was time to 
upgrade to version 3.0 and see if that would 

make a difference. 
Netscape Navigator (iold TO is a tvMlt 

self-extracting file. It takes a while to 

download. Alas, I hadn’t turned off my 
screen saver when I began the download; 
about 2 M0 into the process, the screen 
saver kicked in. When I got back in con¬ 
trol, Navigator said “Document Done” at 
the bottom, and there was a 2.2-MO file in 
my TEMP subdirectory, with no indication 
that anything had gone wrong. If I hadn’t 

known that the file was supposed to be 
larger than that, I would have thought all 
was well. Of course, I’d have found out 

when I tried to run it. 
There was nothing for it but to start 

over. I got distracted and forgot to turn off 

the screen saver before I started, but this 
time I made sure to wiggle the mouse every 
few minutes. I wished mightily that Win 
95 had the Don’t Sleep feature from Berke¬ 
ley’s screen savers. I realize that Win 95 is 
multitasking, and I probably could have 
turned off the screen saver while down¬ 
loading in the background. I guess deep 
down, however, I don’t trust multitasking 
and Internet downloads, and it wasn’t that 
hard to wiggle the mouse every few min¬ 
utes. Anyway, it downloaded just fine. 
Now to install it. 

Navigator wants you to shut down 
everything, including the Internet con¬ 

nection, while you install its upgrade, after 
which it wants to get back on the Internet 

to call home, report what you’ve done, and 
download some more parts. It also offers 
you all kinds of options for plug-ins and 
accessories. The process is pretty straight¬ 
forward unless you want to pay for the 
upgrade; to do that, you have to fill out a 
screen form, and part of the form is off the 

bottom of the screen. The “CONTINUE” 
button is on the top of the screen, and there 
is absolutely no indication that you haven’t 

filled everything out. I tried to pay three 
times before I figured out that I had to 
scroll the screen. 

Eventually I had Netscape Navigator 
Gold 3.0 installed, and I have to say it’s 
pretty snappy. 

Next thing was to find Windows Com¬ 

mander. I remembered that one reader had 
given me site addresses, and I was able to 
find that e-mail in my archive. One site is 
http://www.shareware.com, and it’s very 

much worth knowing about, being an 
enormous collection of Mac, DOS, and 
Windows 3.x, 95, and NT freeware and 
shareware. It includes Windows Com¬ 
mander, which is a 600-KB ZIP file. 

Navigator (iold 3.0 comes with a bunch 
of plug-insand links, and one of those con¬ 
nects to WinZip, a wonderful utility that 
essentially automates ZIP operations. Alas, 
when Navigator downloads a ZIP file, it 
invokes WinZip, which is a viewer. If it has 
any provision for just saving the blasted 

ZIP file, I can’t find it. The result was that 
I saw a file called wcmd21 l.zip in my 
D:\TKMP directory. I knew it was there 
because I went out to Windows and looked 
to see that it was in the directory. Unfor¬ 
tunately, when I went looking for the file 
later, it wasn’t there. Gone. Vanished. And 
I hadn't installed a thing. 

Back to shareware.com. Download 
again. This time, when I saw wcmd211 .zip 
appear in the directory, I used Norton 
Commander to copy it to another direc¬ 
tory. I told WinZip to run the install.exe 
file that was included in the ZIP directory. 
The installation went smoothly. 

Windows Commander works, and 
while it’s not Norton Commander, it’s 
pretty good. There are even some features 
the original didn’t have.However, I still 
like the look and feel of Norton Com¬ 
mander. I keep hoping Symantec will up¬ 

grade it to Win 95, but until then, I plan to 
send in my shareware fee and keep Win¬ 
dows Commander. 

Meanwhile, by gollies, although I had 
seen wcmd2l l.zip in my D:\TEMP direc¬ 
tory, it isn’t there now. On the other hand, 
the copy I made into another directory 
seems to be intact. On the gripping hand, 
I don’t really need it since the installation 
program put the expanded files it contains 
into t he appropriate places, and everything 
works. 

I suppose there’s some explanation of 

the interaction between Netscape Navi¬ 
gator Ciold 3.0 and WinZip, but I can’t find 
it. Be wary. Just because you think you 
downloaded a file and wanted to keep it 
doesn’t mean it will stay around. Don’t we 
all love smart programs that know what 
you want better than you do? 

Meanwhile, if you spend a lot of time 
on the Net, you may find Starfish Inter¬ 
net Utilities a good investment. One fea¬ 
ture, the InternetMeter, which keeps track 

of your on-line time and charges, is more 
useful to those who don’t have flat-rate 
connect services; of course, nearly every¬ 
one has flat rate now. Still, it may be worth¬ 
while knowing just how much time you’re 
wasting. 

The most useful feature is QuickMarks, 
which keeps track of your bookmarks 
regardless of which browser you’re using, 

even if you frequently change from Net¬ 
scape Navigator to Microsoft Internet 

Don't we all love smart programs that know 
what you want better than you do? 
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Chaos Manor A Hot Night at the Opera 

Explorer and back. QuickMarks allows 
you to organize and sort bookmarks so 

they’re easier to find, and lias a search fea¬ 
ture in case you lose track of them. If you 
spend much time at all playing with the 
Internet, you’ll accumulate a lot of book¬ 
marks, and QuickMarks is the easiest way 
I know to organize them. 

Granted, there arc shareware versions 
of most features of Starfish Internet Utili¬ 
ties, but Starfish integrates them well, and 
the bookmark utility alone is well worth 
the program’s price. 

I said earlier that I’d get back to OS/2. I 

keep hoping IBM will do something with 
it, but I doubt they will. OS/2 has the poten¬ 
tial to be a rival to both Win 95 and NT. 
IBM believes in solid code, understands 
servers very well, and used to understand 

marketing, particularly in corporate set¬ 
tings. They were never famous for mass 
marketing, but they sold a lot of IBM PCs 
and still sell ThinkPads as fast as they can 
make them. 

Once upon a time, it was the in thing to 
bash Big Blue, and some people wanted to 

be admired as courageous for doing it, 
although I never quite understood why. I 

started with the opposite bias: back in the 
1950s, IBM gave the University of Wash¬ 
ington an IBM 650. They offered free pro¬ 
gramming lessons to any graduate student 
willing to go downtown to IBM head¬ 

quarters and take the classes. I jumped at 
the chance, and for many years after, to me 
a computer meant IBM; I knew in a vague 

sort of way that IBM had rivals, but I doubt 
I could have named them. 

They’re still at the top in the server mar¬ 
ket, and they have server software for 
everything from desktops to the largest 
mainframes. They still have some of the 
best programmers in the world. They still 
have enormous resources. 

What they don’t seem to have is the abil 
ity to form strategic alliances with any¬ 
one but potential competitors. 

Suppose they could do it. In particular, 
suppose they do whatever it takes to 

induce Corel to bring out the WordPerfect 
Suite for Merlin, it launches at the same 
time as Merlin SMP, and suddenly you can 
buy an OS, an applications suite, and great 
server software in one package, all inte¬ 
grated and simple to install in all IBM desk¬ 
tops and laptops. I think there would be 

quite a significant impact on the industry. 
It’s not even that hard to do. There 

won’t be OS/2 support for Win 95 binary 
code, but IBM has written and published 
nearly all the APIs to let you recompile your 
source code. The only APIs that aren’t out 

there deal with registry tweaking and secu¬ 
rity. Registry tweaking isn’t nearly as good 
an idea as Microsoft thought it would be— 

I certainly would prefer editable ASCII INI 
files to registry arcana—and there’s not a 
lot of security in Win 95 applications to 
begin with. 

Alas, it’s unlikely that IBM will go out 
and woo applications publishers, or learn 
how to market the result if they do, but it 
could happen, and it would be a very good 
thing for us all. 

The CD-ROM of the month is l)k Mul¬ 
timedia’s Dinosaur Hunter. It’s about 

what you’d expect, a trip through a virtual 
museum full of dinosaurs, and, of course, 

the CD-ROM can have a larger collection 
than any real museum. 

Packaging CD-ROMs is a bit of a prob¬ 
lem. The CD-ROM itself is small and thin 

and, like any CD, vulnerable to shoplifters 
in retail stores. On the other hand, if you 
put it into a bulky package, people expect 
more than just a CD for their money. 

DK Multimedia’s approach with Dino¬ 
saur Hunter is to give you a big heavy box 

PRODUCT INFORMATION 

Dinosaur Hunter about $30 
DK Multimedia 
New York, NY 
(800) 206-5713 
(212)213-4800 
fax:(212)213-5240 
http://www.dk.eom 
Cirele 1015 on Inquiry Card. 

DiskMnppcr $49.95 
Miero Logic Corp. 
Hackensack, NJ 
(800)342-5930 
(201)342-6518 
fax:(201)342-0370 

http://www.miclog.com 
Circle 1016 on Inquiry Card. 

Draq and File for Windows 
95/NT $35 
Canyon Software 
San Rafael, CA 
(800)280-3691 
(415)453-9779 
fax:(415)453-6195 
http://www.canyonsw.com 
Cirele 1017 on Inquiry Card. 

Starfish Internet 
Utilities $69.95 
Starfish Software 

Scotts Valley, CA 
(888)782-7347 
(408)439-0942 
fax:(408)461-5900 

http://www.starf1shsoftwarc.com 
Circle 1018 on Inquiry Card. 

Vopt 5.11 $59.95 
Golden Bow Systems, Inc. 
San Diego, CA 
(800)284-3269 

(619)298-9349 
fax:(619)298-9950 
7 5471,1007 @compuscrvc.com 
Cirele 1019 on Inquiry Card. 

with the Dinosaur 1 lunter CD-ROM, the 
EarthLink Total Access CD-ROM, a pass¬ 

word to an Internet dinosaur information 
site, a pocket-size color handbook with 
at least as much information as there is on 
the CD-ROM, and a cardboard dinosaur- 
bones model that, if assembled, looks like 
it would be about 5 feet high. 

Nothing really spectacular here, but if 
you know of a kid who likes dinosaurs, this 
ought to be just right for Christmas. 

The book of the month is l)avc Barry 
in Cyberspace (Crown, ISBN 0-517-59575- 
3). Fair warning: Dave is a Chaos Manor 
fan; see page 4. If you like his style of 
humor and you read BYTE, you will love 
this book. I’m not making this up. 

The computer book of the month is by 
Robert Orfali et al, The Essential Client/ 

Server Survival Guide (Wiley, ISBN 0-471 - 
15325-7). I bis book has more than you 
wanted to know about client/server and 

presents it interestingly. NetBIOS, Net¬ 
BEUI, pipes, stacks, databases, why you 

need to know about client/server; it’s all 
here, and as intranets become more impor¬ 
tant, you’ll find out you really did want 

to know all that and more, you just didn’t 
know you needed to know it. Readable as 
well as being a good reference for a few 
more years. 

The question I most often get both in 
person and by mail is “How do I get your 
job?” I’ve taken a stab at answering it, but 

it came out so long you'll have to look at 

http://www.byte.com to read it. While 
you’re there, you can find some thoughts 
on “mushpad” pointing devices—my new 
Nimantics Orion 6x laptop has a mush¬ 
pad, so I’m having to get used to it—and 

a few other things I didn’t have room for 
in the column. 

Meanwhile, in the pipeline is David 
Em’s report (with my comments) on high- 
end graphics cards; text to speech; a nifty 
program for translation of documents to 
or from German, Spanish, and French; 
more on Partition Magic and System Com¬ 
mander; and the usual problems that crop 
up at Chaos Manor. □ 

Jerry Pournelle is a science fiction uniter and 

BYTE '$ senior contributing editor. Yon can write 

to Jerry c/o BYI'E, One Phoenix Mill Lane, Veter- 

borough, Ni l 034S8. Please include a self- 

addressed, stamped envelope and put your 

address on the let ter as well as on the envelope. 

I hie to the high volume of letters, Jerry cannot 

guarantee a personal reply. You can also contact 

him on the Internet orBIXat jerryp@bix.com. 
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aa:-n rmefosoft 

ileckOfflce Server V2 0 1 
I mi,: upg ill 
I oil voralon CD 
fk-clNMut llcnnne 
TO-iImniI kcenne 
Window* NT Server V3.61 
NeliMirk V.iliie l\nk wfluleuMrl Inki Server 
Single dlenl llcxmao 
7D i limit lloentH) ink k 
Wdutown NT Server V4.0 
ll|ig ♦ Sdlmil Hi fiiiMi CD 
I Ipo ♦ 10 < llmil lu mute CD 
Cmii,io|ig » !> i JmmiI In mine Cl) 
Comp upu * to ikeel homin' CD , 
Server * s i kmil Sconno CO 
Serwv ♦ IO-rftnn( Ooeine CO 
Sitiglu ckunl kcennu ««|MI 
Single i Benl kcemo 
Mlcronolt WlnclewB NT Werkelatlen V4.0 
Vnriuon upg CD . 
Single dlenl img 
Full viiimon CO. 
Microeofl SQl Sorver V6.5 
liervoi ♦ ft-dlma Ucnniur CD 
Server * lO ckurD kcenne CO 
S«irv«»t i 76-ikenl Bx nnne CO 
51 heel In.nnne 
70 i Beni hennun 
Mlcronoll Synlerne Mgmt Server VI. 1 
SMS Server CO 
SMS Server u|>g I'd) 
Single client llcnnne 
iN) < limit III mine 
Microsoft SNA Server V2.I1 

I) 
Smgln ikenl hcennn 
70 ikenl kronen pm k 
Mlcronoll Exclumge V4 0 
6- i kenl hcennn . 
70-client kixNtnn 
Mlcronofl tixchengo Server V4.0 
Seiver • fV-cllmitrt llcnnmr CD 
Server ♦ 10 c.liiml hconnn CO 
Servni ♦ 75 ikera hcennn CO 

.IC1MM) I ilwirl ink XL PCI I OU T 
i i mni <, peck 

i . , 
DCIIOO i Iherriel XI PCi ixmiiImi U iuk K 
:k:006 I nnl I Mie.l mk XI PCI lIVlOOIH 

ml <1 Pi ■■ 11 II 
(XftcoConnncI H ,kh( l*ul) . 
OfftooConnecI 9 pml (Mill IIINCpml 
SupmSImk II Hul> 12-porl mill 
SupmSUKk II ikili 74 pud mu I 
SuporSInck II tMi 17 |iorl kkxii 
Super Stock II tkiti 411 |mrl Klilll I 
Siiperliklik II Switch 1IXM) 17 mid I nel 
SuperSlnck II Swlk:li KXN) 74 pm 11 nel 
SuiMifStiick III lllll l II 17 INMl 
Super SliMik II Swlldi 7(HK) III 17 pm I 

341.73 
419.49 

1029.24 
1346.94 
1991.09 
3349.91 

797.00 
1413.71 
2494.36 
3J49.96 

...497.96 
•60.92 

2339 ii'.i 
4689 39 
9919.29 

199.62 
1345 09 

4679.97 

993.16 
1593.10 
1940.14 
1179.39 
3999.97 

•99.19 
39.13 

605.27 

377.16 
499.76 
379.92 
399.29 
749.19 

1033.76 
17.19 
34.32 

133,SJ 
239.49 
293.19 

1239.19 
1791.96 
3321.72 
■60.19 

2094.29 

NETWORKING PRODUCTS 

999.79 
1219.79 
1929.12 

112.16 
MI4 3(1 
132.96 
876.37 
169.96 
non tv 
149.94 
179.69 
609.96 
•99.77 

1632.47 
vi M vr, 
2467.19 
6116.99 
1PM 04 
!'VI!l 1 / 

Need a 3Com LANPCCaulV Call CDW Imfayl 

AlrMeku nldrkn kll 
I x|n it ii I Vmw 4 | mil. 
OmnlVlow P8724-purl 
• >einiView (3jmxtI ner Ml 
P.irnnlwwe 1)6 »»C expiwmlmi ink k 
P.ii . mli.ire 1)5 ftl.idm kll 

BDCn 

369.01 
99.12 

246.62 
249.99 
69.29 
71.91 

•QAT55 ISAA.ISA Iki 7 sond 1 piMdllnl 
III K AMI III H II mifl IDIIt 

Clntxil’io CIVC-OI pm nor Ml nflHo ISDN 
ClmoPreC|V\7k1 .u cnim inulm ISDN 
CtBOoProCRATM noconn roelm ISDN 
ClaooPlo EllMirSwdcfi 1700 75 purl 10BT 
1 .Cn» In .Ii I 

COMPAQ. 
NnteMgerit I0OT PCI uvikoBei 
NnleOlgent 1(V1(X)BTX PCI coulroBm 
Nnlelllgenl 70(K) H-ijorl 1001 uipnntnr 
Nelnlllgonl 7000 1l> |kv| I0S1 mpeiMm 
Nelnllliimil Mil III MV100I1IX U immI nw4ih 
NrMnlllgnnl 8012 KVIDOlilX 17 port nwmh 

Intel 
I Hu nl M*oan PMO/IOi l*CI cornlro 
ElhorExpraan PRO/IOi PCI combe 6-pack ,.. 
I lie'll xproan Pile) 100PCI 
I limit x,K(iiM PRO 100 F»C1 5 pork. 
Exprenft 1000TX 17-porl nlmknlile huh 
I xprenn 100 HIX nwdchiug huh 
l ANOnnk Vlnm Prnlecl V3.01 1 nmvor peck 
I ANDenk Vliun Prolecl V3 01 4 i.mvm pm k 
Ne4Ror1l x|ve-.n PRO Enel inlmn.il 
NellIf x,irevi PRO Enel eOeriMl 

SMC 
ElherEZ 51 10111 hub. 
I lli. il / BTC mill huh 
I Him I / 10TC mill huh 
I liter I / mill ISA 
tlbwI Z 1W1T ISA Saack 
lllmrl’iiwm 10111 PCI 
I ttMirPirwm 1IV10DBTX PCI 

Dill 17 pn ll 
1 rgerSiliM.k 101)7 20 plMl hull 

MIW. 
Jumbo :iM) ifniMH mu IhUkinB 

ll I I «ill mil mi., , 
IIOOOI fluilMII IIUI iixtmmB 

iomega 
Zii> iii iwi iookin S "!. 
UHIn I nny riniiMH h.ivun inlmn.il 
Ultln I any miiiMBI Tiuviinex1mn.il 
Jll/ illlve Kill ink'll ml SCSI-2 
Jii/ diivn 100 exkmnil SCSI-2 
Jn/drive IGOuMlrNlgii 

■>* 
8DT-5700 006-2 DAT mkirunl 
siM ;.;ix)ix)s 7 uai wdarnal 
SDT-5IKX) DOS 7 UAI inlmn.il 
SI)l-5fl(K)DOS .-UAI nxkimal 
SOT-7000 IX)S 7 UAI inbMmil 

4 tytkiMt 
I /m IjfiMO ll)» Internal 
E/135 136MHSCSI exleirwil 
I/I lf. I If,Mil i.xlernnl 
T /136 136MB i drlilrlgn 
I /I lym 7 IOMII SCSI nxlernel 
' Ml .. 
I ZFIyor 230M0 cmbklue 

244.71 
477.19 
• 14.74 

6419.19 
4947.42 

106.26 
166.46 

. 477.16 
666.64 

1029.19 
6114.09 

169.19 
863.64 
161.94 
592.26 

1517.911 
6198.26 

606.16 
1609.17 
291.49 
317.14 

161.97 
344.12 
92.06 

672.06 
117.39 
139 34 
499.02 
161.26 

46.92 
mo on 
199.18 

199.91 
199.96 
106.69 
149.96 
IN M 
499.96 

99.96 

996.49 
1096.37 
929.99 

119.23 
119.21 
119.23 

19.99 
291.47 
.291.47 

29.39 

m 
earn lor Wtriclnwn 

Connndix Color QuIckCnm kv Windows 
I XP (IX CO w/gerno |*»l PCMCIA 
l- XP «X CO w/aound module PCMCIA 
Mliievilulimm 4X CD iwimllul 
Mliveaolullunn IIX CD w/aound pdinNel 
Mh rmvekillunn BX CD ihinillnl 
Nl C 4x4 4X CD 4-tllnr: chnngei Mdernnl 
Nl C 4Xr 4X CD 7-dine changer oxlornnl 
Nl CkXr (IX CD mtornul 
Nl CkXe (IX CO .. 
NIC (IV HX Cl) Inter nnl Mil 
NEC BXl HX CD nilerm* SCSI-2 
NEC 9Xn 9X CD nxlornd 8CSI-2 
P.innnorw: iirvl.itilii 4X CD SCtil 
fiorw pml.ihii' 4X CO DlncmnnW 
SunMoonSIm BX CD lnlnrn.il It>1 /AIAI'I 
SunMormSlm OX CO |x»ldtiki 

KEQSZ233Q3 
Alpn Deakki|> < ilidnf \ w.i. 
Alpn GlkkrPdlnl Wlndnwa 95 keylxxird 
c.ilinrnp Dniwlng HkHn II Oxll w/pumnuie pen. 
CnlcoriM) Di.rwlng SkMn II 12x17 w/proteure pun 
11mon I'in del *i: digrtnl camora 
I pane Ai llmiSi jwiulrm Syalnm II 
I pnrMi I SI01 )0C tnfcir aennnor. 
I pnrm I SI?IX)C Pro color BCMnner. 
I kiwletl Pnrkerd SumvJhI 4u . 
I lewk'll Pie kerd SuMtJel 4p. 
I lewhill I'm k.ird St .inJel <1* 

291.13 
07.39 

222.72 
733.30 
959.91 
219.07 
167.79 
337.69 

162.96 
323.72 
449.61 
J'lllUO 
349.43 
(31.24 
271.99 

. 96.60 
196.34 
2(7.90 

EZUTOTTr 
Ikxlnk CM .71) I Mijil.il Si winre Cmnni.i 
Kodak DC40 Digital Scienoo Ceinmn 

"I'L 
I <M|it«K h Muu'.eMen Mr I 

>i'|il Ii Cmdlcn MmmuM.m 
t iigilei h liiiikM.in Mertiln 
I oglloch TrackMan I ivnl mudlean |minlm 
I ngilm Ii Pd^piScun color nmmner 
Mtcrolok P.kp'Wi/ i.Miipmi acannor 
Mh mink Sc.mMiAm 13 cwkir IkMIiml 
Mlmnkrk ScdnMekm f tt nld color llullied 
PI i> Snappy vkteo nun < .«i d< n• < 
Umax Vlnki filll SOIK) ,..:.inm-< 
Umax VlnUi s 12 acannor 

i 
Vi'.'mmn I’.gwiriNxi ix acannor 

Mag IrmoviBMMi 0X1590 PnP 15* 20mm 
Mi ig InnovltMTHi DX1796 PnP 11" Omni 
MaglanovIslonOXIM 15" ZOmin 
Mag liveyvlnlon DX11T 17" Tlkiim 
Mag hHMivitiiiiu MXI ’ I /I I r 20mn 
Mag tenoWalon MX21I 7P 28mm 
MignavoN CM7IXH) 14" .MViiin 
Mdgnnvan CM2015 16" 28mm 
M.ignavox CM1216 16* 29mm 
M.ignavox CM401B 17* 28mm 
Magnavox 7<k:mu4 20* ,31mm 
Nl C XV15I 15" 7BIHIII 

own 
Nl c XVI/♦ 17" 28mm 

i 
. , 

Samaung 17QL117 ’ 29mm 
Sanmumi l7Glni 17* 7flnvii. 
Sony Mullwcan 15nx 15" PnP 28a«rn 
Soiry Mulliacan ISnfll 16" PnP 7ftmrn 
Sorry Mulllacan 1/«fll 17" PnP 76mm. 
Sony Mulllncan 17aoll 17“ PnP 76rivn 
Sony MoNIm an TIMI 7U* PnP ilOinm 
VtewSonte 160SIII 15" 27mm. 
ViewSonic 1708 17* 27mm 
VmwSonlc OHIO 21* 76mrn 
VlnwSniilr PH 10 21" 25mm 
Vim* . I 'll Is . i' ."."i,n 

. „ 

ATI 3D Xpieiakut PCI 7MI1 
ATI OrapMCB Xpienalnn PCI 7MII 
All (»ui|>tiK:ii XpinftakMi ISA 7MII 
All I, I'm lurlH! PCI 2MII 
A11 (iuiphlcft Pro lurtm l*CI 4MH 
ATI Video Xpreamon PCI 2MI1 
I k.wound file.il1lil..| 7120 PCI (Mil 
UtanxMid SleoMhB4 Video 3240XL PCI 2M1I 
Mahon MWatmium l*OI 7MH WHAM 
Million MBhmrwmi PCI 4MII WRAM 
Matron MynlkjiNi PCI 2MII WRAM 

349 29 
012.91 
394.49 
707.06 
713.22 

1531.19 
. 249.04 
299.97 
341.37 
699.60 
■49.00 
473.13 
479.91 
709.94 

1692.97 
1943.67 

769.00 
929.00 
596.93 
416.90 
771.93 
•79.41 

1B37.B3 
394.79 
• 19.79 

1607.01 
1692,39 
1979.29 
1064.27 

. 147.90 
93.B6 

. . 99.41 
176.29 

, 209.42 
119.09 

. 76.11 
223.72 

.192.61 
262.29 
172.19 

intel 
Mnl Over Oil vu DX4/75 I3B.96 
Inlel OverOilvu PX4/KKI 179,74 
Inka OverOtrvo INinlnmi (IJMII/ I .III Mi 
InUa OvmDrive Pmillmn (MMH/ 119.27 
Intel OvwDrwn IS-riliimi 12IV133MH* 1411) Bm MX). MX126.V45 
Intel OverDrive Pmaium 125MH/ upg tor 61/5 753.46 
Intel OveiUrlvxi IVollum I6UMII/ upg kw 6/1K) 319.20 
kBnl Ovm Uil vi 1 Derail mi IhliMII/ upg kir 6/100 459.23 

3Com ElhorBnk INC 
:K)oml llierlmk IH/BHI net 10(11 
Ark*ao<: ADM 490 SCSI / 
Mayen E/Jnrk V34 33(lvWT.u 
HIM I llim 1 ml adapter 10111 
HIM 20.9 didn't ix eiudmn 
him ibtonMng (074 
Megahod/ 101) I I nel adaplm w/XJACK 
Mnunheit/ 29.8 V:M datik/fax w/ XJACK 
MngaherD 2B H V M i.eik,i.„ w/XJACK 
Mmjalierl/ 20 lid nnl colkdar vWXMCK 
MejpaimD ?fl (I/I rwrt (xjmhe rellukv w/XJACK 
MegalMwl/ All! Nilidn wiieki-.i. 
Mnkin,la Mi 11X110.1 28 (I cellular 
New Mi>d4n /H It NetSmfm tex/modem 
New Min hi 1 (iAMI |nnimer gairiu/nnuiMl 
Simple 14.4 liiudnltt r vulie 
Simple 20.8 Communicator oeBui.ir 
Sen ile 26.0 Commumcalor.. 
SMC l lkrirl / 10MI 
SMC ( If,ml / ixmiiImi 
USR SjMMl'.lm V :)4 2BII with DuteVtew 
XlnxMn I llieinnt llllll 
Xlruom tiller nel ixmrbu 
Xlinom I Himnepmodem 20.8 10HT 
Xircom I IlHHiiePfiMMkNn 2B H cuiidKi 

136.44 
414.60 
162.79 
226.39 
129.24 
226.39 
217.63 
122.07 
260.99 
217 97 
316 69 
342.44 
4114.12 
229.02 
119.27 
172.97 
•4.09 

179.43 
209 53 
126.25 
169.76 
199.96 
139.23 
172.67 
299.69 
320.96 



MICROTEK 
ItalfrlimifrtThi'iiunh lniwv.it ion 

ScanMaker E3 
Affordnblo color 

$309.26 CDW 72264 

flatbed scanning 

■ 300 x (MM) dpi optical, 

2400 dpi intoi-pulntod 

■ Sinplr pasH 
■ 8.5" x 13.6" Hcan urua 

■ 24-bit color ■ Adaptec 

.SCSI card mid cable 

■ Software included: Photoimpact SK*. 

Image Pa Ik 2 (Jo, OmniPage LTD and Scan Wizard 

ScanMaker E6 
■ 000 x 1200 dpi optical ruHolution ■ 30-bit color 

ScnnMnkor E6 Std. w/Photolmpact* $556.72 CDW 72263 

ScnnMnkor E6 Pro w/lull Photoshop $735.59 CDW 65671 

* / Viulolm/Hit I in (i Wtntion>H $& only pronrom. 

WHY 
SETTLE 

FOR LESS? 
CDW 

SERVICES YOU 
BETTER!" 

Introducing 
a digital can._ 
with full motion 
vldao and mound 

▲ 78(5 x f>7(5 resolution A 24-bit 
color A 7 recording modes 

A Includes 8MB PC Curd for up 

(<» 1(52 still imtigoH or B.'i minutes 
of sound A Includes color moni¬ 

tor, adapters and chargor, remote, 
batteries, software and more! 

A Weight: 9 ounces without batteries 

.—- ^ y 

VHIND0WS 

$1803.35 CDW 73606 

RDC-1 without LCD color monitor $1109.04 CDW 

CaN your COW Account Exocutlvo (or nocosnoriosl 

73687 
-nuviwiui i AOl.UIIVC 

CDW® CARRIES OVER 20,000 PRODUCTS. IF YOU DON'T SEE IT, 

TOSHIBA 
Satellite A Snlollllo Pro Notebooks 

110CS 6/100 HMO 810MB 11 3* dual I970.fl 
i I0OT V100 IIMI1 MIOMIt It 3* Active fOMI SO 
>I0C8 WX) HMII //1>MM It 3* (Xml 7277 12 

"OCOT SMI) //2MU It 3* iict/vo 4X CD 2741.84 

l^0CD8 5/IQ06MB 610MB 11,3* rliml OX CO 2149.113 
MCin WKHlflMII 1.7001) It 3* ii« twv.i KXGI* 2808.JO 

1 'or toga Notebooks 

• I0CT MX) HMD /TOMB 0.6' iidiv.i. 7429.M 
■20CT 6/100 HMII I 7GB 10.4' nctrvo 2411 70 
Mjci 6/ia:i ii.mii i jwin 11 3* .u:iiv<, 399511 

locrn Notebooks 

l.11 16MB I 26QB 18 p dual 2940.20 
•Hxior ivtao iomm i.mqq i? cncirvanx co.. 4ioo.ao 

' ■1 111 1 1.. ■ ■ 1,11 
XICDT 6/160 II.Mil 2GB 12.1* .* llv«. HX CD 5109.76 

COMPAQ. 

AST 
Ascontln Notebooks 

A4I VI20 |r>MD Kill 11.3*dual6XCO. 
A42 6/120 li.MII ion 12 1* ttcllvo 6X CD 

10 V/!> HMII fi(X)MI) 10 4* ikml 

MO 8/100 HMI) 540MB II 3* dunl 
•0 VI(X)aMIIH(X)MI» II 3* dunl 
II) VUKMIMHIHIOMII 10.4* rliml 

M) V100 HMII HOOMM 10 4* ocliVO 
i .08/133 HMII )KX)MI) 10 4* nct/vo 

X)6/100 8MB600MB 11,3* dunl 4X CO 
M) 6/100 HMII 1.200 11.3* dual 4X CD 

i 40 8/120 UiMII Kill 11,3* nctlvo HX CD 
I'40 VI20 1IIMI1 2 1QO 11 3* OCNvoOX CD 
I SO 8/133 8MB HllOMII 11,3* nctrvn 4X CD 

A) VI33 HMII I 2GB 11.3* nctlvo 4X CD 
A) 6/133 24MI1 1GB 12 I* ncllvo HX CD 

I 30 8/133 24MB 2 IGI1 12 I* ncltve HX CD 
Advartlngal Lifestyle Mlnf-lowarn 

2400 00 
110000 
1001.00 
1042.02 
1721.03 
1050.00 
2130.00 
2014.50 
2200.42 
2400.00 
3207.03 
3701.44 
3307.72 
3047.(0 
3030.79 
4311.30 

*310 6/160 24MIJ 2.6QB HX CD. .1194.00 
112 VIGO 24MB 2 5GB HX CD 2799.00 

' *318 VI06 32MB 2.6GB 8X CD 2199.00 
' 116 8/200 32MB 3QB BX CD .. 2899.00 

Advnnlnonl 0300 Sorlos Mlnl loworu 

M)4 6/133 24 MB 1 0GB 6X CD 1594.00 
•' IOB VI00 24MB 2.5GB BX CO 1099 00 

M4 | IBOO 84MB 44 IB BX CO 2499 00 
Urnvo Dasklops 

<15100 5/HK) HMBH3DMII .1118.02 
115100 5/100 18MB 1.2GB -1221.30 

6139 6/1M hmii 890M8 1207.74 
11 6133 6/193 IHMII 1 2GB . . 1322.81 
<1 5160 Vino 1HMI) 1.2GB . 1542.13 

MS 5100 6/100 16MB 1.2GB 1257.32 
MS 8100 6/100 18MB 2.1GB 
MS 6133 5/133 HiMIl 1 2GB 1399.23 
MS 5133 5/133 IHMII 2 1GB 1501.01 
M8 5160 6/166 16MB 2.1GB 6X CD, .1133.14 
urnvo Mlnl-lowors 

MS-T 6100 6/100 IHMI) 1 2GB 1312.71 
MS T 6100 6/100 16MB 2.1GI) 1423.40 
M8-T 6133 8/133 IHMII I.2G0 .1445.81 
MS-T 5133 V133 lOMn 2 1GB 1559.41 

COMPAQ 
A mucin Nolobooks 

120 VI00 BMB 1)10MB 10.4* dunl 1999.00 
1201 6/100 6MB HIOMB 10.4* in liv„ 
1 (B l.ilAn ulili ..liEtUE . . .... , 7749,00 

Doskpro 2000 Sorias Desktop* 
6100/630 6/100 HMD 630MB 
6100/1200 VI00 HMII 1.2011 
6100/1200 6/100 lHMII 1,2GB 
5120/1200 V120 HMII 1 2(111 
5120/1200 V120 lHMII 1 2GB 
5133/1200 VI3.3 I HMII 1,2GB 
6133/2600 6/133 16MB 2 6GB 
6100/1200 8/166 I0MIJ I 2GH 
6100/2600 5/186 I HMII 2 5GB. 
!i2(XV2500 ii/200 32MB 2.6C.I1 
H160/120(VC0 6/180 IHMM 1 2GBHXCD 
6200/2500/CD H/200 1HMII 2.Mill HX U > 
Doskpro 2000 Sarlo* Mlni-lowar* 

’-'in i I> 1 11 ii.Mli ;■ •.< ,H it- i n 
516G/250Q/C0 5/188 32MIJ 2.5GII /IX ( 11 
6900/2600/CD 6/200 32MB 2.5GB HX <:|> 
Doskpro 4000 Sartos Desktops 
5120/1080 6/120 IHMI1 1 HUGH 
5120/16204.8 5/120 I HMII 1 02011 
6 >33,' I (MM) VI33 1HMH I (Mini I 
6133/1620 8/133 1HMIJ 1.02011 
'• 11 '.-’I. «• II,Mil I 1.2011 
'•»* I :• Hi' tl.MII ;• M ,H 

' I' 111 < (•'. ri'MH I i, '(.It „■ . | 
H20CV26004 !i/CDS 0/200 32MH )*!,<Ill mi. 
Oovkpfo 4000 Sorias Mlrtblowot* 
5133/10204.8 6/133 32MB I 62011 
6166/2900/CDS 5/166 32MB 2 Mill HX ( l> 
Doskpro 6000 Sorlos Desktops 

6IOO/I060/CD8 6/166 I0MII I 08GB HX i l> 
6I06/1060CD8 V108 32MI1 1 OIK ill MX ( 11 
520Q/1080/CD3 !V200 32MB I OIK .11 HX < 11 
0180/2150/CDS8/160 32MII 2.16QB HX ( I) 
<»20O/V* 15QC0S 8/200 32MI1 2 16GB HX i I. 
H200/42<XW>I>S 0/200 32MII 4 IN *11 PI) ( I > 
Dankpro 0000 Sorias Mini tower-, 
6166/2150/CDS 5/166 32MB2 15GII »X (3) 
Prassrlo Desktop* 

4112 VI20 16MB 1 8GB OX CD 
4122 5/160 I HMII 2.6GB IIX CD 
*402 5/133 HiMIl I 8GB OX CD txiilUi 1V.ir.mI,, 
Prosnrlo MlnJ-lowors 
4704 VI33 li,Mil 1 11GB OX CD 

4712 V166 24MB 2 5GB GX CD 
0/04 5/166 24MD 2 6QB 8X CD 
8702 VI00 24MII 2 8GB BX CD 

i 
0708 5/200 32MI1 2.5GB HX Cl) 

IBM 
1119 00 
II10 00 
mo oa 
mo mi 
mo (si 
imo ao 
Hilo on 
1040 no 

i /to o 
2110 II 
1140 9 

1340 0 
IA70O 
1610 0 
1070 0 
1010 III 

PC300 Sorias Desktops 
"o'l “ 10MB 1 SOB 3 bays . 1730 01 

'' 'ill V13 I I (SMI I I (1GU 3 bnys., 1055.01 
>< *40 5/1IX) HMII 860MB 4 buys 113020 
! '• 14(1 l./IOIMHMB I 2GB 4 boys 1423.00 
I'l 140 Vl:t3 HIMII I 2GB 4 bays 181099 
l '1 ..  HiMIl 1)1111 5 bay* 160100 

'Ml f,.13 I II,Ml) 12GB 8 boys . 197180 
'''I MU I h( ill ' l..,>•• 1019 19 

p< I ,<IM 13 lr.Mll I HGI1 5 bnyt 6X CD 2045.10 
I ' IM) VI Vi 11,Ml I I HGII 5 bays 2140.32 

11 
7«M» * HMD 1 5au 5 bnys 1802.72 

IN:/<Hi vi33 iHMD i 2GB5boys 
IN)/(X) 5/100 I HMII I 2GI1 5 Ixiyn. 

NEC 
Varan Nololtookn 
.. i' >> muhiomI) ii :r <iti.il noooo 

' I.. I.'Mil IOHGB 1l.3*diKil6X CD .r 
4,’<xi '.'lull HMII III0MII 10.4* IIOUOO 5 
... . . HMII I one .11 10 4* iidivit HX CD i 

. !''■ '"O I8MII 106GII II .V ncllvo8X CD 

... I H I r ,MI II OflOB 11 r ncbvY, HX CD .4500.00 

..''I 11 '"MU J i*,t,h 12 I* M;llvn 6X CO.. 4990.0, 
' . ’' " I "'Ml' ' 44GB 1? 1* orIivtj HX Cl) 5100 0i 

y b HAS 
INSIHI (MINIS 

I slaHan Nolnltonks 
'•"I " 'UK) HMD a HiMIl 10.4" dunl 1730 11 
.. ' "X» HMO 8I0MI) II 3* dunl 6X CO 2222.43 
V 'N III '.I1 Hill HMII I 2GB 10 4* (Millvo 8X Cl)2894.t1 
I, ,.v«IMnl« Nulabooks 

HP OatkJal 400 printer 704.01 
HP DunkJdi 340 portable lnk|o4 rmnlor 791.04 
HP Dank.Jot H82C color puntm 799.00 
HP 1 Nisk-Jol B20Ciio colot prinlur. 199 00 
Ill* l iiiiorJal 51 Xlrn |xtnl«M 479.00 
11P LnsnrJrd 5J» pnnlor .790.71 
HP Oflico.Jiii (iikjiil l,ix/coptor/|Klrilii( 475.37 
HP OlllooJol 3f>0 luk|nl rnullr-luirclion 549.00 

Lexmark 

... 1037.61 
143.18 

Jal/wlulor 2070 318.40 
OpIraC........ S91J.76 
Oplrri 1. 499.48 
Ojdr.i LX* 1049.97 

2883.22 Optra n 
Oplrn H*. 1233.23 
Optf« Rn* 1481.44 
Oplrn 111*... 1481.44 

OKIMAIA 

ML 184 Turbo 228.28 
Ml.320 Turbo 317.16 

448.72 
Ml 306 . 1005.20 
Ml 520 111 id 

7049 011 
1109 90 
3619 911 
3019 99 

• ’••'CHIMII I 2GB II 3' ncbva. 
r1 ""MU I 2GB 11.3* ncMvo. 

IMliil.'O','1211 HMII 10111,11 |1 3* imlrva 
•Mi,... I n li,Mil 1 3500 12 1*«o9v„ 
IMiH',u V IM) II,Mil 1 3M1IJ 12.1-MUM 

4049 09 

r/,,1 >< 
iTJ II 

2730.42 
2703.66 
4002.71 
4707.30 
5200.45 

1147.11 
101000 

1499 09 
10911 09 
1999 (Ml 

1499 99 
1/99 99 
7999 INI 

■ MCWLCTT- 
PACKAOW 

Vat Iris 5U0 Saiias Danklops 
Mil r,/l20 BMB I 2GB , 
... . . ",MU 1 28GB BX CD. 
Vs. Hn 600 llorlnn MHil-lowarn 
Mv < • VI20 li,Mil 1 211GB HX CO . 

I ' ',.13 I li,Mil 1 1,2GB HX CD 
M',Mi » VI.n u,MM I H2GIIUX CD 
M'-Mi v 5.' 150 li.MI) | 02GBOX CD 
M'.Mi . l./lflfl I HMII 1 I12GII HX Cl) 

(hotacmiI 
I HMM) f,/ HX) HMII BIDMB 11 3* duM 1900.00 
' ' "I i < t H,Mil HIOMB |1,3* ckml 2990.00 
Ml ,,| (,.'120 l(.MlI mil II 8* Adlva 4X CD 1000.00 
Mi l II '..’133 I HMII IUB II 6* ncNvs 6X CD 4300 00 

ML 621 
ML 600 
ML501 
Oklpnga 4 w 
OLBOOo 

i ( II 

500.02 
445.72 
003.07 
209.00 

497.33 
173.12 

101045 
1020.76 
2064 29 
2174.31 
2307 43 

BDCn 

1100 8/100 SMB II10MB 11.3* .. 
11206/130 10MB I .0DQB 11.3* dunl 

•' *80T 6/120 I HMD 1 OIK ill || n* uclrvu 
I SOT VI33 I HMII I.0HUB 11.41* nulivu. 

ITE 5000 Sorias Nolobooks 
'4X)0 6/75 BMII il IOMII Hi •(' m I 
' 100 OAK) 8MB 810MB 10 4* iiulrvo 

IOO 5/B0 HMII H10MB 10 4* m.livi, 2X Cl) 
IV) V100 HMII HI HMII 11.3*,lira! 
'(X) VI20 HMII I 36GB 10 4* jm (Iv*. 

2(4)9/120 HiMIl H10MI1 10.4* acMw) 
.’IK) VI20 lHMI I I 36GB 11.3* ncltvo 
300 6/133 1HMI) 1 35GB 12. I* nclrvn 

"380 VI33 18MB 2 10GB 12.1* neuwr 

3000.00 
3740.00 
4440.00 

3049.77 
4032.07 
4417.17 

4420 00 
4790.00 
6700.00 

IBM 
riiliikPrid Nolobooks 

D 5/100 HMII 640MB 10 4* diml 4X ( Ii 
312,11) VI(II) II,Ml) 91(1141) III 4’ a, live 4X I ill 
306X 6/120 6MB 
3H5X 6/133 HMII I OHOI) II 3* dunl 
365XD 6/100 8MB H10MB 10.4* dunl 4X < I • 
366X0 8/120 8MB 810MB 104" ,.,!iv„.ix< (, 

366X06/120 BMI) 106QB 10.4* nclrvn 4X ( D 
•' ,n II i 

500 6/100BMO B10MB II T dual 
560 VI20 HMII HI OMI I 12 1* at (iv„ 
560 6/133 BMB I 0HGI) 12 V ,i. liv„ 

, , | 
7001 8/120 BMB 1 2GB 12 I* a, i,v„ 
7801: 6/133 1HMI) I oik ill 12 I* .„ i,v«, 
7601 D6/133 HiMIl 1.2GB 12 1* -via,., 4X r u 
7004 I) 8/133 I HMO 2.1GB 12 P a, l.v„ HX i I) 
'■I,"I V I Ml II,MM .' Kill I I , , 
/Hill I 5/100 HMD HIOMB II 3' dual 
7(KX!LD6/1008MB810MB 12 I’.nlim, 4X . |> 
/HOI 1 5/120 8MB 810MB II 3* dual 
7004 1 VI20 HMD 1 08GI) 12 P 
70011 6/120 HMI) 1,35GB II 3* dual 
/Mil I 5/133 KiMI) I OIK ill 12 I* a, try 
7801 IL 5/133 1HMB2.1GII 12 I l,v„ 
Apllvn Sorlon Dnsktops 
C32 5/133 I HMD 1.2GU OX CD 
C33 8/133 IHMII I 0GB BX CD 
C85 6/100 1IIMU 2GB HX CD 
C73 5/200 IHMII 2 6GIIHX < l> 
SH4 6/166 IHMII 2 500 OX CD 
S08 5/188 HiMIl 3 2GI1 HX C|) 
S/4V200 10MI1 2 !X)B 8X CD 
S/H 5/200 :»MB 3.2QB 8X Cl) 

1999 oil 
2919 79 
7479 99 
7479 99 
7741 411 
7477 49 
7994 79 
7949 9/ 
M91 11 
7/9.197 
1744 94 
4114 19 
4497 79 
4477 71 

ALPS 
MU .Nun color pnnla* . 
Ml* 4i*Ml, aim ponlm/tM-.nunrii.. , 

III t.H) Iijmi 
IK 730lunar 
Mil HIVIPIim 0 ml 
M»( IIKiO !, lu 1 
Ml C (WiOruc H in 1 

brother 
151.41 
199 99 
499 99 

Wl 1 Kit 101 R 460 ISDN uxlomnl 284 58 
I’rci 16 coriKirrilu 26 8 nxUniial 184.20 
Vkluo TBrnuo cordoroeemu Internal 118.82 

(DUiyn 

ACCURA 366 V.34 Internal w/lax 
ACCURA 306 V.34 oxlnrrvnl w/Tnx 

141.11 
149.31 

ACCURA :mmj D8VO Internal 191.17 
ACCURA 360 DSVD oxlamal 194.51 
ACCUHA 366 V.34 vokia mlarnal . 158.77 
OP 1 IMA 366 Bunkums Modem axiom,il 216.48 

(A* MOTOHOLA 

UtlSUHl I) ISDN adi,|,l,ir l,,l,,rrtal . 283.97 
BKSURER ISDN adaptor axlornnl 261.91 

HIM 97 

9595 41 
.171)9 47 
4999 97 
.1199 51 
4197 98 
.1499 99 
Mil VI 
912144 

Canon 
HI Ml iiMiiKK.broriMi 
ILK /o 
It/i .*10 
Its: 240 
II.N.0H) . 
Hk; 4 hmi . 
ilk; 4200 
MnlliPA!.:, /KM) ntulll'lunclion . 
MulliPAVi C2500 ciAoi riiiilii lmicliori 

295.50 
291 88 
14909 

SURER Pro ISDN turrrurusl ndupliir . 
ModoinSLTRf 71 V 34 2H 8 irrtumal 
ModomSURF R V 34 2H H axlarnnl 
OnfcnoSL/RF 11 V 34 2B.8 Mtornnl. 
OnllrwSURf R V 34 26.6 oidam.,1 
VorcuSUIlFR V.34 2H H liiimn.il 

147 02 
109.58 
i ’l I,', 

114.54 
144.15 
152.92 

149 24 
229.00 
279.00 
41)9.00 

14 4 lutorniil w/Iax , , . . 

V.34 26.8 silornnl w/la*..... 
V 34 28.8 Mlrs luwar w/lax. 

90.77 
• 1.44 

. 121.13 

7840 00 
7409 00 
2849.00 
2/119 00 

AI'MKKU 
HI X51 MX). 
1)1 X/MMIU 
I XH/il 
I X1I/U 
LQ670 
I 02070 
I 021/H 
I X3IK) 
Hlyltm 1500 
Mlykis Co4ur 2(X) 
Stylus CiMur 5(K) 
Hlyluo Color II 
Mylim Pro color 
Slyliit. Pro XI i nioi 

EPSON 
218.01 

1187.25 
2107.92 

299 45 
179.55 
441.01 

189.41 
995 00 
17900 
279.00 
279.00 
179.00 

1/99 00 

Sportntor SnrHm 

14 4 llil,„,,.ll W.'fnx 

V.34 28.8 NMIMl Win* 

, l,,, 

V .VJ4MJ „,I, „,.,i wd.i. 

Volar V 34 28.8 OMlomol w/l-»x 

Winmodom V 34 28.8 mlortml w/1,u 

ISDN 12HK tnrrrwuil nd.iplnf 
Courier Sarins 

V 34 28.8 inlotnul wdux 

V34 28 8 nxtoiiinl w/lax 

I rtiiHhxn ISDN V 34 fnxiiKxioin tolorn.il 

l-modom ISDN V.34 loxmodmn oxlorrutl . 

51.88 

149.48 

189.29 

190.29 

199.40 

114.91 

297.91 

219.90 

271.51 
411.91 

479.32 

Call for a 
FREE 

catalog! 
800-959-4239 

Dr, CDW Computor Comoro, Inc Bylo 1877 12/96 

I ®M-95!142391 
Circle 197 on Inquiry Card. 
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COMPAQ 

Armada Notebooks 
Aimida 1120C8TN P/100 8/810MB 
Armada 1120CTFT P/100 8/810MB $2179 
Armada 4110CSTN P/100 8/810MB $2495 
Armada 4110DCSTN P/100 8/810MB. CD $2850 
Armada 4110CTFT P/120 8/810MB $3685 
Armada 4130CTFT P/133 8/1GB.$4350 

LTE Notebooks 
5280 5/120 16/1350MB 11.3IN TFT . $4425 
5300 5/133 16/1350MB 12.1 IN TFT $4884 
5150 5/100 16/810MB 11.3INCSFT $2790 
5250 5/120 16/810MB 10.4IN CTFT $3607 
5380 5/133 16/2160MB 12IN TFT . $5581 

2000 Systems 
8/1200MB . 
16/1200MB 
16/1200MB 
16/2500MB 
16/2500MB 
32/2500MB 

Deskpro 
2000 5/109 
2000 5/120 
2000 5/133 
2000 5/133 
2000 5/166 
2000 5/200 
2000 6/200 

Deskpro 

5/200 32MB 
6/200 32MB 
6/200 32MB 

BIG 
PRICE 
DROP 

ju-wrr 
jwwt 
smrr 
JZM" 
J2W 16/2500MB 8XCD, 

6000 Systems 
1080CDS 8XCD. , .Rig Seal! 
1080CDS 8XCD. .nninr $cnll 
2150CDS 8XCD. .rOllt.. $call 
2150PPD-CD ...DROP• • Scall 

32rnb ram standard, business audio 
last scsl hard drive Network controller, 

Vocalyst keyboard ECC memory. 

Servers 
Proslgnia 300 
Proslgnia 500 
Proliant 1500 
Proliant 5000 

Pentium 
120150 1 66 200MHr 

Procosiiors option Multiplo 
procoBBOta, Nottlox 

controller. Army controller 

^ "Call us for 
Prosignia/Proliant 
H. drive, memory 

IBM 
Thinkpad 560 Models 
IPAD 560C 5/100 8/810M6 DSTN $1999 
IPAD 365C 5/100 BWOMB Active . $2285 

Thinkpad 365 Models 
TPAD 365X 5/100 8,'810MB OSIN . $1999 
TPAD 365X0 5/100 8/810MB CD DSTN ... $2285 
TPA0 365 5/100 8/810MBTFT..$2371 
TPA0 365X0 5/120 8/1,08GB CD DSTN $2450 
TPAD 365X0 5/120 8/1 06GB CD ACT.$2918 

Thinkpad 760 Notebooks 
9647U3A 76010 5/9O8/81OM04act . . jm? 
9546U3A 760ED 5/13316M8/1GB acl, cd . 
9546U38 760E 5/120 8/1.26B TFT Dll' _$449T 
9546U4A 760E 5/133 16/1GB TFT, DIU jmT 
9546U3L 760E 5/120 8/1 2GB TFT PR|CF-*4d*r 
9546U4H 760EL 5/133 16/TFT . nnAn 
9546U4F 760EL 5/120 8/TFT UHUr J440T 
9546US6 760EL 5/100 8/810MB DSTN.JW4T 

IBM Desktjop & Minitower 
IBM PC 340 
IBM PC 340 
IBM PC 360 
IBM PC 750 

Pontium 
133/150/ 
166 MHz 

Pontium Pro 

"Choice of CD ROM, 
Sound 

http://www.computerlane.com 

TOSHIBA 
NOTEBOOKS 

T100CS P/75 8/810MB Dual Scan .Scall 
T110CS P/100 8/810MB Oual Scan .Scall 
T420CDS P/100 8/810MB Dual Scan CD,Sound Scall 
T420CDS P/100 8/810MB Active, CD,Sound . Scall 
T500CS P/120 8/1.36B Dual Scan, Sound Scall 
T500CDT P/120 8/1.3GB Active, CD.Sound Scall 
1720CDT P/133 81.368 Adwo, Sound, Modem Scall 
T720CDT P/150 8/1.3GBAc1ive, Sound, Modem Scall 

"Wc also carry Toshiba 
Refurbished & Discontinued Models. 

Call us for prices*4 

Hewlett Packard 
Printers 

DESKJET 16O0C.$1279 
DESKJET1G0OCM $1859 
DESKJET 340C.$289 
DESKJET 400 .$199 
DESKJET G80C. $289 
DESKJET 820CXL. $479 
LASERJET 4MV.$2690 
LASERJET 4V.$1840 
LASERJET 5.$1249 
LASERJET 5L-FS .$459 
LA8ERJII 5M 11689 
LASERJET 5MP.Scall 
LASERJET 5N.Scall 
LASERJET 5SI.$2665 
LASERJET 5SIMX.$3750 

HP Desktop & 
Minitower Systems 

Vectra 510 & 515 
Vtctra va Series 
Veclra XM4 Senos 
Vcclra XA Series 
Wotra IJX Series 

Nolservor Lc 
Nolservor Lh & Lh2 
Noiservor Ls & Ls2 
Nolservor Lx, Lx2 
Nclservot LXe 

Pontium 
133/166 
180MHz 

& Pro 
200MHz 

Pontium 
133/166MHz 

Pontium 
Pro 

200MHz 

•"Call us for 
Price and Configuration4* 

NEC Notebook 
Special 

2400 P/100 a/81 OMB $2099 
2400CD P/100 16/1.08GB. . $2573 
2405 P/100 8MB/810MB $2079 
2405CD P100 8/1GB, CO. Sound. Dual Scan $2573 
4200 P1008/810M6, Active . $2863 
4230 P/133 8/8I0MB, Active, CD . . $3692 
6000H P/10010/14806 TFT . $3784 
6030H P13316M8/1.35GB CO. Active . $4706 
6030X PI 33 16M8144GBCI) . $5074 

•"Call us for 
latest prices & availability44 

Graphic Tablets 
& Art Pads 

Summa Graphics 
Summesketch ill 12/12/10BTN. . $245 
Siimmasketch III PRO 12/18/168T $459 
Summasketch III 12x12 2BTN STYt. .. . $239 
Summasketch III 12x12 4BIN. ... $242 
Summasketch III PRO 12x18 4BTN $460 
Summagrid IV 18x24 W/16 Button $928 
Summagrid IV 24x36 W/16 Button $1098 
Summagrid IV 44x60 W/16 Button ..$1450 
Summagrid IV 36x48 W/16 Button $1250 
Mlcrogrld III 17x24MBTN HA .. $1845 
Microgrid Ultra 24x36 16BTN. ..$2099 
Miami.>x4l I6BIN . $2498 
Miai)i|iiil Ultra 44x60 16U1N .. $2898 

WACOM 

Artpedll 4XS Ultrapen pc. ... $144 
Ailp.nlII 4X5 Ultrapen MAC. ...$142 
Ar t pad II 4x5 Dabbler PC v/AJItra. $166 
Artpadll 4x5 Dabbler MAC w/Uttra. $165 
Artpedll 4x5 Digit/cr PC Smart. $168 
AH/ II 6x8 w/UHra Pen MAC. $499 
Artz II 12x12 w/Ultra Pen PC/MAC $425 
AH/ II 12x18 w/Ultra Pon PC/MAC $640 
AH/ II 12x18 w/Ultra Pen SGI. $799 
Art/ II 12x18 Electr w/Ultra PC/MAC $780 
Ait/ II 18x25 w/Ultra Pen PC or MAC $1790 

Adaptec SCSI Cards 

Total connect AVA-1515 kit. $81 
AHA-2940 host adaptor kit. ... $132 
PCI Master AHA-2940 kit. . $223 
Slim SCSI APA 1460 . $151 

Recordable & 

Optical Hard Drives 

Recordable 

Pinnacle BCD 5040 (internal). $824 
Pinnacle RC0 5040 (external). $729 
Creative Lab Buster CDR-4210. $599 

Optical Hard Drive 

Pinnacle Vertex 2.6GB (Internal). $1345 
Pinnacle Vertex 2.6GB (oxtern.il) $729 
Panasonic 650 rewritable optical $499 

NOVELL 
Red box 

Netware 3.12/4.1 5 users. ... Scall 
Netware 3.12/4.1 lOusors. ... Scall 
Netware 3.12/4.1 25 users. . . Scall 
Nelware 3.12/4.1 50 users. ... Scall 
Netware 312/4.1 100 users . Scall 
Netware 3.12/4.1 100 users $call 

Upgrade Kit & White box 
Notwnic 3.12/4.1 5 users $spocial 
Nolwaro 3.12/4.1 10 users. $s|>ecial 
Nolwaro 3.12/4.1 25 users. $s|>ccial 
Nolwaro 3.12/4.1 50 users. Sspecial 
Nolwaro 3,12/4.1 100 users. Sspcclal 
Netware 3.12/4.1 lOOusors Sspedal 

“Boat deals on all Novell products** 
“Limited Quantity** 

Hard Drives Special 

Quantum Ultra SCSI-3 2.1GB. $402 
Seagate ST31621a 1.6GB IDE. $223 
Seagate ST15230N 4.29GB SCSI-2. $987 
Seaoato ST41080N 9GB las! SCSI-2 . .. $1965 
Seagate ST32550N 2.14GB Iasi SCSI-2 $734 

Computerlane 
Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • Fax:818-884-8253 

E-mail: ssolim01@sprynet.com or comlane@instanet.com 
7500Topanga Cyn Blvd., Canoga Park, CA 91303 

Hours: Monday - Friday 9-6, Saturday 10-5 

Network Adapters 
& Hubs 

3com pci combo .$137 
3com slacker II series 12 port 10baso-T .. $505 
i inn !,i,n i. 11 ',-i ‘1 m ioi110bns i 9884 
3com 3c905-TX last elherlmk xi pd.$137 
3com 3c905-lX 5-pack.$804 
Intel Express TX switching hub.Scall 
Intel lOOlwso-TX stackable hub .Scall 

44We carry all kinds of hubs, 
routers, network cards, 

switches4* 
44Ca// for updated prices44 

PCMCIA 
Products 

Xicom pc ce2 lObt credit card adapter.$136 
Xicom pc ce2 lOhc credit card adapter ,$171 
Xu oin pc CORI-28M modem+10-base-T .. $2% 
Megahertz 28 8 credit card modem .$232 
Megahertz Ethernet XJACK XJ108C.$149 
Megahertz Ethernet XJACK XJ10BT.$106 
Megahertz Ethernet XJACK XJ108T/020 .. $2150 

44Ca// for updated prices44 

MODEMS 
Hayes Accura 336 (external) $139 
Hayes Accura 336 (Internal). $120 
Hayes Ac<: n a 338 (iXtemet) $239 

i < i i it iti.ii; $224 
US Robotics 33.6k (Internal) . $148 
US Robotics 33.6k (external). ,$167 
US Robotics 33.6k Win Modem.. ,$109 

^^^*also carry zoom, 

Motorola, Practical 

Call for updated prices** 

JAZ & ZIP DRIVES 
JAZ 1GB Ext. SCSI PC/MAC Exll.$459 
JAZ MAC 1GB 5-Pak Carl.$419 
JAZ MAC 1GB Smglo Cart.$104 
JAZ PC 1GB 5-Pak Call $419 
JAZ PC 1GB Single Cart.$104 
ZIP PC IOOMB Parallel! Port. 
ZIP PC 10OMB Internal SCSI Scall 

COMPUTERLANE 
SPECIALS 

Microtek Scanmaker F.6 30-bit scannor _$539 
Creative Labs 8x ninltimodia package.$305 
Microsolnllon liackpack external 8x CD .,, ,$339 
Mi aldie Vlnil scan (latest version) .$46 
Lotus sinartsuite (latest version) .$335 
Lotus 123 upgrade special.$90 
MtofOMft Win N14.0  $282 

it WmNt 40 Veisinn Upgrade .. .$139 
Microsoft Product lor Windows.$139 
Microsoft Works lor 95.$46 

Academic Deals 
Save up to 70% 

on Microscoft Products 
Atn: Students/Teachers/ 

Education Institutes 
WIN NT 4.0 in stork 

4 MS Office Pro WIN 95 

Authorized Service & 
Parts Center for 

IBM, COMPAQ, TOSHIBA, 
HEWLETT PACKARD 

444We carry all parts in stock444 

Circlo 198 on Inquiry Card. 



I'rnnslers (Inin ,7 
limes Faster limn 
other portables. 

It's a clear-cut victory for the backpack 8000t,the fastest tapr 

backup system in the field. It has a big 8GB capacity, anc 

it's portable. This powerful drive transfers data at up tc 

30MB per minute. That's 3 times faster 

than you'll find elsewhere. Using a single 

Travan TR-4 tape, backup your large 

hard drives in record time. But that's not all. Installation 

is a breeze. Plug the backpack 8000t into your printer 

port and your printer into the backpack. There are no 

expensive card options to deal with. 

Then unplug and take it with you to backup data or 

other PCs. The backpack 8000t gives great performance 

at a price well under external DAT drives. 

Now that's what you call a winner! 

/7f/#s Into any slant In id 
printer port. Shan' (Inin 
betw een portables, 
desktops and Inplops. 

Soaks up l\\lc<' 
ns nuu b data ns 
n TR-3 drive. 

Available through computer dealers, computer superstores, and mall order catalogs. Travan is a trademark of 3M 
Circle 207 on Inquiry Card (RESELLERS: 208). 

Free 
Travan ' TR-4 

Tape with purchase. 
(Limited Time Offer) X 

backpack 
8000t 

IX/licra5alutians 
The portability leader. 

Ph: 800-295-1214 (US and Canada) 
or 815-756-3411, Fax: 815-756-2928 
Internet: www.mlcro-solutions.com 



WE WILL TRY TO .MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR IATEST PRICING!! 

WE ACCEPT PO'S J^30DAY 

FROM QUALIFIED FIRMS J^MONEY BACK 

g^GUARANTEE 

Compaq contura 400, 4Meg.$49M 
4 x 8-80 .29" 
4 x 8-70 .39" 
Compaq IMeg V-Ram PI. No. 171017-001.19" 
ThinkPad 750, 720, 700, 360, 355 4Meg.39" 
lx 1-80.18 pin chip.2" 
1x9-80.9" 
Cyrix DRX2,16-32.69" 
NEC Versa, 4Meg.49" 
Panasonic 6500, IMeg Module.14" 
Winbook XP, 8Meg.59" 
Epson 650C, 4Meg.39" 
TS38 Models -ALL-4Meg.39" 
IMeg, 64Pin, AST SIMMS.9" 
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/VblliMUIfti 
CYRIX Fasmath 

Make Your 486 Run like a Pentium® 

KHiutton Turbo Chip MI .ttei . lor 4tt, (Until D.J, D« Sr* to 
Out prrluiait Intel wviwluvr Priillmii ID 

SIMM MODULES (Add $5.00 for SIPP) 

7Wa9 ll*j' 913chpi IW*U> •» I’l . 1400 I HD 7700 1900 41 CO 3903 i/9« mm 
DM 14 W M0} 

72 PIN SIMMS (fpm, edo) 

7M<Mlan M7 i Mlng 
I ntrg ■ 30 4 my 
7 a Mi 1 ag 
4 ■ 3(110 ni| 
1 «3017 ni| 
M.t MM no I« l?4i.y 
ItWOmp 
4 ■ 37 It nif 
I a 3717 m» t(.a WMng 1 1374 tag 11)0 7 a.17 R -g 11)0 
4 a 3714i mi 11(1) 
la 17 37 in* 100 

14 00 
MOO 

10000 
M0 00 
30 00 
54 00 

10000 
10009 

TONS 
1040 
>440 
WOO 
MOO I190O 

74400 
11*9(11 
7000 
49 00 

10400 I MOO 4WOO 
WOO 

1000 
MOO 
woo MOO 

now 
J441D 

17M4tu 

4000 
10400 
IMOO 

0111. Ol'llflll.QICmO 700 
3WICCIOO M4tg 
.1 Witt 100 IIMrg 
3 Witt. 100 37*4tg 3 Witt 100 n4A4rg 

woo 
4900 

>04 00 
>n« 

PUI *11*11 war JiVXIWWA4 
j jrriuvu* 

JO* to moo 
44* M 

ECC SIMMS 
INNluii 19a 77 l*l» Iimtil «i pUik) / 8IMM8 |«M.f IMIIK) MkV«j ;;mii cu UHteo 31} 1X1 17Mra 4unio 

AST MEMORY 
36/61 74-7411-411} 

'•< i.'i' i 
H m IUW14470I 'Hi 1147770 

174 -;•> 
0011707730 "M.'H.'-I'.' II 

36361107710 

Hr nil M10.7010. rm NIC 0077 ||M4i») 4M**llM.g'tliU*)' vM.# tUal) r> 10.90711.9377 OMO. 0037 ||ilt<v$ 4M«*MkMj'1I.M»j. VM* “ - N IW II III) (will 4M^ilW«ji 1I.U..J. > ,'M«* M 790 I) I'llMII ||im| 4M^1tWkg'1tlkA»»/»M.| 
t'rirr 44J MIC *te«.u> 

HMuaioar 

HEWELETT PACKERD 
H.lt.ivti *901C VI MIC i 

• III 41 (MrgllU. g IliWi <j >7I**| 
Hrlmyti III t'kik VIXI. V164. (Kill. ICC) 

r«i>n’ IDO) /l/U(|tm| McKi Ml (11)11, Mill) Va*» V* VI10 4700(100. piln.) VaVlVI/V/6 Ml CHIOII.pniM 
Vnr.M XA ml III 67011 (flHI |UII1I Vn Vl XM4 Mini 

, 
II.M..ilf7M.,^HW»Yl?nl*^ dkj.trt/.g n.U.aj li'Mig 

1M..jliMrgi|.M.i|'i;'M.., 
117.1,1.Uig 'I.Mni CM.’) 
(l/..|HV.gl!.W.g l 'U..| 
4Wn|liWfgll.M.g'J7U«*) 
-(W.ghMrgH.V.g'l,'U.’j 
iI.'m, ' I -I.V.,1 , •» iiirf Mfirttiy Av Al I AtnlrJi C*H 

We also sell Memory for: Dell, Gateway, HP, 
DEC, Sun, Zenith, Acer, NEC and Epson 
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EMORY 
IBM PS/1, PS/2 MEMORY MODULES 
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COMPAQ MEMORY MODULES 
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COMPAQ NOTEBOOK & 
LAPTOP MEMORY 
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USER PRINTER MEMORY UPGRADES 
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CUSTOMER SERVICE & TECHNICAL: OPEN M-F, »-4 PST 

All products brand new & guaranteed • We buy excess inventory 

Tiadoimiis an refjLsUitod writ* their nspecitve companies. 

| t | 
\ 4 

TR4DE= 
22825 Lockness Avenue • Torrance, CA 90501 

LIFETIME 
r WARRANTY 

SECURITY WIU CALL WINDOW NOW 

OPINI NO SURCHARGE FOR MC, 

VISA AE & DISCOVER 

BATTERIES 
★ ★ CALL FOR NOTEBOOK AND LAPTOP BATTERIES ★ ★ 

Compaq. IBM, Toshiba, Epson. AST, Tl and More!! 
AcorNoto 730-781-1124 

Compaq Conlurit 3/7!>, 4/7& - S119 00 
Compaq Contura Amo — $100 00 

Compaq Contura 410. 470, 430 — $100.00 
Epson AdlonNnte 800, 006C, 080C - $134.00 

NIC Vann 1, V — $110.00 
NEC Vans «- $119.00 

Toshiba 610 and 400-Call 
Toihlba 1900,1010.19S0. 1960 -$119.00 
Toshiba 7400, 4700. 4800. 4000 - $11100 

Tusbiha 2100 SerlM-$121,00 

TOSHIBA UPTOP MEMORY 
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PCMCIA VERSION 2. 
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HARD DISK DRIVES 
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HARD DRIVES FOR LAPTOP & NOTEBOOK 
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roteA e-sa nnrn SECURITYWILL r ai i A 
ll 2' o9 c a a /I CALI WINDOW 
FAXt 310-539-5844 now open toll free 

i 
■i 800-433-3726 esta®* psucbi«ttrchibnlllv8:°°5s°°p-^*psT 1 
- W (us“^) J,ig 19»5 S^T€ S«* 10-00 «m. ,o ,1:00 noon | 

Sales/Orders: latradesls@aol.com Customer Service: latradecsd@aol.com Price Inquiries: latradeinq@aoLcom 

Circle 215 on Inquiry Card (RESELLERS: 216). 



AutoBoot Technology in a 
New Glimmer' Size! 

I Control up to 96 file servers with just 1 
keyboard, monitor and mouse 

I AutoBoot™ feature boots all attached 
computers without user intervention 

1.75" unit fits easily into your computer 
rack using a minimum of space 

Push-button and keyboard controlled 
scanning standard 

Control all computers from a second 
location up to 150 feet away 

Supports all 100% IBM compatible PCs 
and PS/2 or serial mouse; optional 
Macintosh and Sun support available 

Rear peripheral access available 

command^* X ' I 

"'"1 w a 1 ■; m'th 
gv] 

SLIMLINE 
TM 

COMMANDER 
Cybex Computer Products Corporation 
4912 Research Drive Huntsville Al 35805 USA 

(205) 430-4000 (205) 430-4030 fax 
http:\\www.cybex.com 

COME SEE US AT 
Comnet in Washington, D.C. 

Feb. 4-6 at Booth #1612 

Company 

CyBEX 
Compuiir products Corporation 

^un'l^rndemlVot °! lnter"!lon<1''Machines Corporation. Macintosh h a registered trademark o< Apple Compu.er Inc 

500 .ogo it^reghtwrecTuadeirMri^of'coldhlrsh' CZp "c ^ AU,OBOO, t"dC,"ar'" °' ^ Co"’'>ll,Pr "•*«» c‘”»«.>«• tn«. ' 

I Dealer Program Available Circle 199 on Inquiry Card (RESELLERS: 200). 
Made In USA 



Lost in the Maze? 

Here’s the Way Out. 
Our Commander products let you control 

and operate all of your computers through one 

keyboard, monitor and mouse. Get rid of all 

of those costly, space eating peripherals, 

and suddenly your network isn't quite so 

scary anymore. And since there's a whole 

family of Commanders, one is right for 

you. Whether you need fast, easy, access COMWAN6ta'-ta 

to a few PCs, or you manage a multiplatform 

server room, system control is right at your 

fingertips. Today's configurations are 

more challenging than ever - but they 

shouldn't make you feel like a labo¬ 

ratory experiment! For simple, con¬ 

solidated control of all your system 

resources, give us a call. 

Come See Us at Comnet 
Washington, D.C., 

Feb. 4-6 
at Booth #1612 

4912 Research Drive Huntsville, AL 35805 USA 
1 -800-932-9239 (205) 430-4030 fax 
http://www.cybex.com 

PC is a registered trademark of International Business Mat bines Corporation. Mat is a registered trademark of Apple Computer, Inc. The Inc .500 logo is a registered trademark of Goldhirsch 
Group, Inc.. Cybex and Commander are trademarks of Cybcx Computer Products Corporation. 

Circle 201 on Inquiry Card (RESELLERS: 202). 



$599’ 
(CD-ROM, Backup, and Removable Storage) 

$1,159* 
(CD-ROM, Backup, and Removable Storage) 

/V//.v CD-ROM pmprams. 
audio CDs. or use a Dl) 
cartridge lor additional 
on-line storage. 

kind of media you 

unlimited number 

Dark your Hies and 
I ole I hem horn DC lit 
DC. Dllifts into any 
IHM-compatible 
notebook or desktop. 

Sure, you need to add function to your computer 

but you don't need all those machines cluttering up 

your desk. The backpack pd/cd is a 3-in-1 mass storage 

solution that gives you a CD player and a removable 
cartridge storage drive. Backs up your 
hard drive, too. 

Now, just in case you're not up on 

PDs (optical Phase Disks), they're a new 

can read, write on, erase and remove an 

of times. PDs look a lot like CDs, cost less 

than magnetic cartridges, and can store 

650MB. Also, they can't be accidentally 
erased by magnetic fields. 

Another good thing is the easy installation. Plug the 

backpack pd/cd into your printer port and your printer 

into the backpack. That's it. Save your precious few 
expansion slots for something else. 

And best of all, the backpack pd/cd is half the price 
of those other solutions! 

Suimlard (mm 
optical disks ran 
be erased. Use 
over and over 

f Seagate Software 
backup solution included^ 

v with purchase price. / 
(Offer expires 12/31/96) 

backpack 
pd/cd 

IVIicra5alutians 
The port-ability leader. 

Available through computer dealers, computer superstores, and mall order cataloas 
Seagalo Software Is a trodomark of Seagate Technology. Inc. 

Circle 205 on Inquiry Card (RESELLERS: 20 

Ph: 800-295-1214 (US and Canada) 
or 815-756-3411, Fax:815-756-2928 
Internet: www.micro-solutions.com 



Infl Prn«iur4cl ® A 
Reliable & Affordable' 
Ethernet Networking Products! 
10BASE-T/BNC Adapter Card features Plug N Play I/O, interrupt and PROM 
address. NE200Q/IEEE802.3 compliant with LED indicators for activity and link 
dotoction. Supports NOVELL, Microsoft, Artisoft, FTP a^lC/NFS. Compatible 
with all Bus systoms, 10Mbps transfer and is FCC certifiHP 
Configuration options: 

- Plug'N Play Design m 

-I/O 300h,320h,340h & 360h 
-Intorrupt2,3,4,5,10,12,15 ^ ■ 

AE-200-PNP-CE 10BaseT/BNC Adap. " $33 
32-Bit PCI lOBase T Adap. ##// 59 
PCI lOBaseT 10/100 Mbps Adap. addtroiu 89 
16 Port 10BaseT Hub 190 
8 Port 10BasoT Hub 96 

ASET 
Concentrator 

Reliable • Compact • Cost-effective! 
Of tors Sixteon tOBnsoT ports with RJ45 connectors, Ono BNC and One AUI port 
for cascading hubs or connection to existing backbono, has 21 LED indicators for 
confirming status and operations. IEEE802.3 compliant. r'H II "fl 
BEN220 BOCAHUB-16 PLUS lOBaso-T Concentrator mferrairaJ *247 
BEN210 BOCAHUB-8 (Eight Port) lOBase-T Concentrator 99 

AE-380PCI 
AEF-350TX 
UTP16/L 
UTP8SL 

Cat 5 & Coaxial Networking Bulk Cable 

I VDC5-4 Level 5,4 Pair, Unshieldod CL-2 PVC 

VDC5-4P Lovel 5.4 Pair, Plenum 

| RG58U RG-58U Coaxial Systems PVC Cable 

100-999’ 
$.10 

.30 

.10 

5 PORT “lOBase-T Compact" 
ETHERNET HUB 
Provides all the function necessary to support networks. 

Functions include: 
• Manchester decoder for clock — —————— 

& data recovory 
• Automatic proamblo rogonoration to compensate for bit loss 
• Lockup & auto-partioning jabber timing to isolate failures 
• Automatic address generation to disable transmission to active porf ' 
• Traffic, Link, Recoivo, Rovorso Polarity and Partition LED Status 
• 5 RJ45 lOBaseT Ports and 1 RJ45 Uplink Port 
• FCC Pari 15 Class A Emissions Approvod & CE Mark 

LN310-5 •69 

MICROLINE 320 Dot Matrix Printer 

Features 9 pin printhead, 80 column format, Epson/IBM emulation compatibility and: 
• 240 x 216 dpi graphics resolution 
• 63cpi Near Letter Quality to 300 OWlnATA' 
High Speed Draft V-/I\IL-//A l/\ 

• Four resident fonts 
• 26k Memory buffer 
• Parallel Interface ^ 
• Tractor Push w/Park 
• 16"W x 14UD x 5"H&16lbs, 
57dba Noise 

OKI-320 

I* 

OKI-320SI 

MICROLINE 320 9Pin Dot Matrix Printer , 

Serial Intorfaco for OKI-320 

liturk CPI Switch 
MASTER VIEW allows ono console to access six 

servers (CPUs). Supports VGA to Multisync, 

has built rn buffer, is Daisy Chainablo, AutoScan 

or Manual selection (3-40 sec. scan interval), 

Perfect for computer room access to filesorvers. 

CS-106 MasterView (AT Only), 1 to 6 *279 
CS-104 AT/PS2 MasterView, 1 to 4 269 
CS-102 AT MastorView, 1 to 2 219 
CS-122 PS/2 MasterView (1 to 2) 219 
VIDEO SEPARATOR Video Signal is onhanced 
for distance up to 210 It. (Daisy Chainablo) 
VS-104 4 to 1 $99 
VS-108 8 to 1 159 lTfcN 
Parallel Line Extender 
PLE-100 DB25 Male to DB25 Male, 30' $43 
PLE-110 DB25 Male to 36 P Male, 30' 43 

Premium Cable Assemblies (Fully Shieldedl 
Part# Description Each 
PPC301 -6 Printor Cable DB25-36 Pin Centronics, 6ft. $2.99 
PPC1284-6 Bi-Diroctional EPP Printor Cables, 6 ft 12.95 
25M*-6 DB25, 25 Lino Cable M-M or M F, 6 ft 3.99 
HD15MM-6 15 Pin High Density, Malo to Malo, 6 ft. 4.99 
5MM-6 5 Pin Din Male to Male , 6 ft. 2.99 
KEC-6 AT Keyboard Extension Cable, 6 ft. PPC301-6 2.99 
PS2KEC-6 PS2 Keyboard Extension Cable, 6 ft. 3.39 
MEC-6 AT Monitor Extension Cablo, (9M-9F) 6 ft. 2.99 
PS2MEC-6 PS2 Monitor Extension Cablo, 6 ft. 3,39 
ATM-6 AT to Modom, 6 ft. (9S-25P) 2.99 
ACPC-02 PC power cablo, 6 ft. . 2,49 
ACPC-03 PC power adapter cablo 2.29 
ACPC-04 Monitor power oxt. cable, 6 ft. PPC 1284-6 3.69 
SCSI-II 50-Pin Centronics (M) - 50-Pin Half Pitch 29.95 
SCSI-lll-1 SCSI-Ill, 18“ Internal Cable 29.95 
NMA- * RS-232 Null Modom Adaptor (25S-25P or 9S-9P) 2.99 
Gender Changers - Ultruthin 
TGC-25* 25-pin M-M or F-F ultrathin $2.99 
TGC-9* 9-pin M-M or F-F ultrathin 2.69 

10+ 
$2.54 
11.99 
3.51 
4.24 
2.54 
2.54 
2.99 
2.54 
2.99 
2.60 
2.24 
;’<)<' 
3.32 

28.50 
28.50 
2.69 

$2.69 
2.42 

Category 5 lOBase T Cables (Hl-Flex Gray, Red, Green, Blue, Black, Yellow) 

m \ 

BCPER280 
BCPR0675 
BCINT280 
BCINT675 
OMNIPRO450 

Part# Description Without Boot 
73-66 -3 3 ft. 
73-66 -7 7 ft. 
73-66 -15 15 ft. 
73-66 -25 25 ft. 
73-66 -50 50 ft. 

28$VA, 175Watts, 2 Outlets 
67^/A, 425Watts, DB9 Lan Port, 4 Outlets 
280VA, 2 Outlets 
675VA, 4 Outlets 

1-9 10-49 50+ 

$3.82 $3.47 $3.18 
•1 Ml) 4.36 4.00 
6.92 6.29 5.77 
9.56 8.69 7.97 

15.20 13.82 12.67 

120MHz PENTIUM 
MOTHERBOARD 

PREMIO Quality, Performance & 
Reliability. Novell approvod offering SIS 
chipsot, AMI Plug ‘n Play Flash BIOS, 
clock generator for fast spood changes 
and moots EPA Energy Star Standards. 
-256k0 cache upgradeable to 1Ml> 
•Four 72-pln SIMM sockots 
support EDO with up to 128Mb. 
BulIMn Controller support 4 ide 
drtvos (up to IG GMlips Iransfor) WWWIWl 

-Fonturos 4 PCI Master A 4 ISA Slots 
-Inlogtatod I/O loaturos EPP/ECP bi¬ 
directional parallel port, Two 16550 
UART Serial ports w/10 bylo FIFO, LBA 
IDE: drive su^jport ovor 528Mb 

MBPEN-120 PREMIO 
Pentium Motherboard 
120MHz CPU 
MBDX4P120A 
Mainboardwith 

*319 
486 DX4 "Green" 

120MHz AMD CPU *185 

:w 

^50VA^280Watts, 4 Outlets 

Slid 
D10BT RJ45 Ethernet, AS400/Sys3x 
Protector (Wires 1,2, 3,6) 24 
DB25 Serial DB25, RS232 Protector 
(Pins 1-8,20) 23 
SUPERS 8 outlet, 18,000 amp spike protect., 
6' cord, 2 yr.warr. 24 

IB6ULTRA 6 outlet, 3 filter banks, LEDs, 
I 6' cord, $25K Ult. Ins. 52 

ISOTELULT6 6 outlet, 3 filler banks, LEDs, 
$25K Ult. Ins. 61 
CC16-P Command Console, 6 outlets. 
Fax/Modem protection., $10K Ult. Ins. 69 

230 
203 

Enjoy sharp color A clarity! 
14" SVGA Monitor features 1024x768 

| resolution with 28mm aperature. Energy Star 
compliant with One-Year Mfg. Warranty. 

MON-08 14" ' *259 
MON-13 15° 329 
MON-11 

myJsT 

IVIUW II | / 

Altex 
EuMtiri I Elictriiln 

1-800-531-5369 
FAX: 210-637-3264 http://www.altex.com 

Hours 7:30am-6:30pm M-F • 9-5pm Sat. CST 
CIIPIIIII, lllflllllllll I ClVIIIMIIf PH VflEIIK. Id II IEIMI IVillABtl INI IFPIIVAI 

n ,ws I) ardmatt $6 pot p«k*ao«. Mmmum $». Caah « Canlnarn Clwii only I or ordn™ undo $!» odd $3 Imudlng 
Uilppmo is f 00 Son Antonio, I man aid will Im .iddnd Id your Invoct) Iim.ih imiMfcuih .idd I IW%_mwmm„ 

rriqiiiiii HMAl .ind inusl Ini rolwnod m ononnl oondooiv A 15% MN*)<:klng Ion wil l» aim •■.•.ml on |*odi*.t ratumod in rum rmi.iVi.ihlo 
condlion I’ncos Mrtojori lo cUinpt wtlhoiil notoo Wo aro iwl tojponwbki lor hpograitilc.il mrorii 
— 

5 Texas Locations 
11342 IH-3S North 
Sun Antonio, TX 

(210) 637-3200 • FAX: (210) 637-3264 
10731 GulfdRle 

Son Antonio, TX 

(210) 828 0503 • FAX: (210) 340-2409 
10705 Metric Blvd. - Austin, TX 

(512) 832-9131 - FAX: (512) 835-1328 
1S207 Midway Rood - Dallas, TX 

(972) 386-8882 • FAX: (972) 386 9182 
2650 S.P.I.D. 

Corpus Chrlstl, TX 
(512) 814-8882 • FAX: (512) 814-8812 



\llM ne Tirsi iuu% computer Based Training (CBT) 
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! 

D 

* 

% 

iSSs-** 

DON'T PUT YOUR CARTER ON HOLD ANY LONGER! GET THE 
CNE SELF-STUDY COURSE AND GET CERTIflED.JAST! 

COURSE MODULES INCLUDE: 
•Administration v3.1x 

• Advanced Administration v3.1x 

• 3.lx Installation & Conliguration (#802) 

• Service & Support tor NetWare (#801) 

• TCP/IP Transport for NetWare 

• Networking Technologies 

• NetWare 3.lx to 4.1 Update. 

*NetWare 4.1 course also available 

Self-Study Course 

I 

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 " 
ic MlA firo# 1 _I_n_ i t __ 
.is the first 100% Computer Based Training (CBT) program on CD-ROM designed 

o hilly prepare you for the A+ Certification exams. This hands-on self-study course 
will give 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! 

r rrii C0NVEN,ENT! 
hh J ^Front's A+ Certification Self-Study Course™ 
jiii Gives you flexibility and portability unmatched by 

J Jtraditional 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! 

AMI MICAN 
EXPOE88 

0 

DISCOVER 
/NOVUS 

Free Technical Support • Next Day Shipping • Performance Guaranteed 
Call for Special Discount Pricing Today! 

1 -800-653-4933 
(813) 539-7283 • FAX (813) 531-0200 

forefront 
ForeFront Direct, Inc. 

VISA 

Circle 21 2 on Inquiry Card. 

1 8820 U.S. Hwy. 19 N., #215 Clearwater 
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Circle 219 on Inquiry Card (RESELLERS: 220). 

Windows NT Solaris Windows 95 PC-DOS SCO UNIX 

Run more 
than one OS 
on your PC! 

VMVNOO^®. 
g5 

£3 Y 3 T E M 

COMMANDER 
System Commander makes it safe 
and easy to add as many OSes to your 
PC as you want! 

Easy Automatic Installation 
• Prepares your PC for new OSes in 

minutes 
• Simply select the OS you want and 

System Commander does the rest 
• To use another OS simply reboot 

and make another selection 
Money-Saving Flexibility 
•Minimize hardware expenses by 

putting up to 100 OSes on one PC 
•Use any combination of hard drives 

* When ordered bofono noon 
8ub)oct lo chnngo without notice 

• Use any Intel compatible OS or 
combi nation of OSes, in English or 
any other language 

System Commander is only $99.95 and 
comes with an unconditional 60 day 
money back guarantee. Get Free 
overnight shipping when you mention 
this ad. ‘Order it now and have it on your 
desk tomorrow morning! 

“System Commander is a 
blooming miracle ” 
Jerry Pournelle- BYTE 

PST. No Saturday delivery. Standard tiiWppmg outsido US. CAroa. add $7.26 sales tax. Offer 
All lojjos and product names aro trademarks of thotr rospodivo companies VISA/MC/Amex <01906 

Free 
overnight shipping* 
when you mention this ad. 

800*648*8266 
www.v-com.com 

* V Communications, Inc. 
4320 Stevens Creek Blvd, W120-3BYT 

San Jose, CA 95129 
408.296.4224 fax 408.296.4441 

Windows v3.x DOS/V Windows 95J MS-DOS 

1 76 BYTE DECEMBER 1996 Circle 210 on Inquiry Card (RESELLERS: 211). 
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MEMORY UPGRADES^ 
DISCOUNT PRICES 
HUGE SELECTION 

OVERNIGHT DELIVERY 
: s^sFAaP,oNGUARA,NCmSDOMERS S WIK0MI 

NO SURCHARGE ON CREDIT CARDS EDUCATIONAL PRICING 

best buy on the widest selection of i 

CALL NOW 
FOR YOUR 

COMPAQ. 
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I/A* OTA/AA *— 

B0SD09D 

7MB 

NEW LOWER PRICES!! 

I*m 

4IAMB./4MB 
? i ami w/m 

)I»4J«) 64*0604 6450MB 64401/9 $31 
14779)1,3/199// 444IOAO $j; 
6450179 

3169 
3169 

349 

MlVriw. 771)14(1)1 
(A*W» 77)1)6001 

II 4 ICO 43). 440. 466 
(MB 141634001 33) IMI 14166)001 
MB 9.U. 1)9167001 

/44( Cock. I9414BC0I, 194)480)7 w 
■I .. 5/74. >/U, 336/7)44 )BV)3M 4/74^ 4/3)1 4/66 

V DM 466/40A3 446/6/A* 486,/1 AM 446,/7'M 4W„1)M 
'MB 118(900)1 $4$ 6MB |?!H7/W| $„ 

7‘V.Uo 141736001 $)« 
M6*4bo 1)916/00, 

30-PIN 
1 x 3-70ns 

(3mi(p/1m>)....s 1 0 

t x 9-70ns 

(Imi).*17 

4 x 3-70ns 

(3-dv/4M8)....527 

4 x 9-70ns 

(4mb).*36 

STANDARD SIMMS 
72-PIN 

NON-PARITY 
1 X 31-70 

(4m.).‘22 

2 x 32-70 

(8m.).‘42 

4 x 32-70 

(16m.).*90 

8 x 32-70 

(32m.)„‘ 1 84 

72-PIN 
PARITY 

1 x 36-70 

(4m.).‘28 
2 x 36-70 

EDO 
I x 32-60 

WCp. A4II 1/ 6 Ml M«Mi 

■S..mSSu "K,““ *,,r 
464 I8X96UAA 111 «m, ,«#<.WAA6 5)6 
IAMB UKWAAl $114 17MI l9ftAA4M> $1)0 

MICRON 
*•> A6»,.m S.i« A ftmw Wm i*m Mil 
*«* V» $19 BM3 ./« 

. »'« I/MB ,/« 5)09 
' N«*3w.nW„4H(m.A4K U.-,AAr.U, 

St- S .IS St 2: ,8! 

Packard Bell. 
1,n'g 4 |*r*‘ i«-. McM 

‘Mfl Vu 1)9 HUB K/« $.) 
*/• nos sm V* 5W 

133 

1 X 31-60 

4 x 36-70 

(16m>)„*105 

8 x 36-70 

(32m.)„*204 

4 x 32-60 

(16m.).‘99 
8 x 32-60 

(32m.)„s198 

Synchronous 
DRAM 

168-PIN DIMM 

8MB .‘95 

16mb.‘155 

32mb ....‘382 

m 
0..1V 400 400C, 570, 340C 460C 

74A4RAA4<w1 77/U/B 

HEWLETT 
PACKARD 

5L 4)73 
C7074A 1)9 

ALWAYS CALL FSI BEFORE YOU BUY! 

m C7I4IA 369 IMI '/„ $IM 
U”M *■ * 4»« !>»-*** 'AW . I.’IW /74, (W,y.V S«,., 

4MI 01446 $67 4U4I C7066A $79 

££■ XoK^iSaHc!!^' **Vj y‘MK cdm 

Z ,!S “ c,')“ - 
IiiwiVM; n H>, If 
/MBI^W *11)4743 
AMBI i,i VI V* $m 

law.V 3 HI 
•’MB In!.,I IU14446 ... 
4MB 6^* 1*4 H1)444| ^ ^ 

' '«/•. 30(9411 ION M Alt 
'■« 501438(01 $79 41* 40I4M007 

Ml 50148100) 
•' «*900N 3 91(94 69*1, 

' * S w m Kmm 
*• -.4. 94044 86.V, 
« MII/73 (XI) (104 IM* 5017)100) 

1 ".uJMxUt 

Z XISS! m 
' -rt.f*6.l.k 

•* 4010114X71 $10) 166* 40101)007 
«M3 50101)00) 

COMPAQ 

*0 A|>|»li- ('oinpiiior 

P.«rw(6rxA 470 1 440 MmUi 

MM MI9DII/A $109 IAMB «/. 
IW4..4 4)00 MuU. 
8MB Ml/401/4 HO) 164* */„ 
746* h/« $169 ,/mb ./« 

3)19 

1199 
IM9 

MU 

1*0497001 

14647IOOI 

1476)4001 

144790007 

III 16* 199014001 

’Vofcn.Mul* 
'MB 1904)70)1 339 41* 

•M 19049*001 
mm 4/74 4/740, 4/75,16*6 

'•* 1464717001 I)) ,(* 
•Ml 1)46431001 
>n< 400 410, 470, 4)0BUM 
M 14764)001 339 iv, 
MB 147647001 
wt»V73,</)) *6.4.1, 

"->3 144/90001 $33 HUB 
MB I447W00) 

I" 'rt.49AM.M6 
4*/B 19901X1)1 

6* 199017001 
> WIM.U, 

'91 71)515001 |M 
MB 71)41)000 3346 

‘ -l,i 41 Ml 4170,41)0 
'•9 71/914001 $10/ 

‘ 717V16001 
11190 

770461(01 141 

MAIL OR FAX ORDERS TO: 

1714) 4487750 • FAX |7I4) 448 7760 
EMAIL ADDRESS: HiloiWlwiJvouico ccxn 

Firsl Sourco Inlornolionoi 
7 townoy • Aiiso Viejo, Cdilomio 92656 

FSI SALES HOURS 

A "day • Friday 6am 6pm • Salurckiy, 7am 4|xn 

TECH. SUPPORT HOURS 

Monday Friday • 7am 5fw 
Wwical So^xxi (714) 448 7770 

AS houti ftiahr Skwvkmf rim.* 

MBAINAMA 
4MI 710 ) 364 $39 16MB )K»)I6 $)I9 

IowmI. 43)n/n, 4!On/m, 4/5n< U iHV/A/S MU66 
4MB 110)416 519 HUB $,„ 
l«MB >10)41/ |W 

1-86* U 440/475/4100, XP, f«..„ UM64. 

4MB 31034)1 $39 4MB 110)4)5 $19 
l«M 110)477 tu, 

CALL FSI WITH THE 
NAME OF YOUR PC! 

Ou* i^iiotki «'x|*t)i Iuimi rUnUI cimli^iiinlmn 
InfounaBon on lliujvxxh (J CDm|*ul«it and ,(mi„r, 
bum oldhil Id tin* |i*>4 in m1«*I\I 

WE PROVIDE YOU WITH: 

Yarn lyilwii mummy Imiim,,, 

(RAM. each* 4 viikioj 
^ How inwh niamory you rnnlly mturj 
^ Memory jj/oikxli um.loU* kx youi tyilum 

M(Ml (<W nfflh livx. UJ)J)IOi|l> |■ III. ||< ycM tyiBlIII 

^ Tour jyVPini minimum 4 maximum 
memory .apiiWilin* 

BDSDDDD 

ISM 

liliiM 4H6 M.Nl, 

4MB MK77MAA $39 3MB I8KP7MA6 $69 
IAA® UrefXMAi |U, 

ItN* Ida 466 3 Olo N fWww 64.. U, 

4MB IIKHIMAA $19 IMB I9A.PIMM $19 
I (A* UK fIMAC $|4, 

HNM.Vf7W9M.AMM 
3A* I3RP9MAA $109 IAMI NtBCBVMAB $169 

* li XAS 

Instrum i nts 

ItonlMM. 4IKDM 16.4.6 
(mi mm |W m 

I >w,hi 4501 435 AA .64. 

4MB 990)9)700)1 $39 IMI 1*40)9) 10001 $109 
l«MD 96040070001 ,JW 

l.ima 5)03 31) AA.64. 

HM!/' «9ll5/6)000l 3109 16**" 9904/6)0000 IMI 
(WmmSSO. 354,560 4/0M..M, 

IMI 9WVIIOOOOI $99 I AMI 96)4841(001 $191 
ImmIM,*. 4IXO, 5010, *070, 5100, 41)0 4700 4770 5)00*6.1,6 

HMB 9/941160X11 $179 16MB 97941160007 3199 

H«4fW )50A4nUi 

4MB 791100) $19 BMI 07GI67I 399 
l«A* 4000379 j,M 

ll-AM 145, UCC/a/CH/r/ff. )70, 7J4 /«».„ *6^1, 

4MI, 141,569/ $99 HMB 14(4697 $99 

l»A* 440.5494 $1)9 )?NB ./a 5339 

ll-AArf 334 C/C4/CIVC50 A )A41/||) H466 

4MB 97G7H7 150 lt*« 9707797 $309 

II..IA4 .164 1/1113 460 6344. 

MW 9707)40 $109 IM43 970^41 $319 
fcrABwt 5003)10*16*6 

4MI 1149098 369 I** BII9099 111* 
IAMB HIRVII) W9 

DtMHTOI Ma466 

AM4 97W759 $31 i/m 9)07361 $91 
16MB 930/741 j||4 

IB.AW740, 744 444M.U. 

4643 0701470 

0701471 $l4f 
166* 44G5I09 |)|f 

11.. 1W 740C/CO/1 AD Vu. *6.1.1. 
M* 9707)1$ m 

I6M) 974,7)14 

11.. 1W m non iau> n,... *a.v 

v.-. 14. |IOf 

I6M3 9707141 >)9, 

TOSHIBA 
14400,14700,14600.14H40 14900 

BCM70I10 $106 
3191 

3109 
3119 

11900,119)0.11940 11944) UVCO 
41m FTIMOIW 339 
I AMB K M70I4U 

14400 AluW6 
4 AM BC7A7004U |79 
»6*43 KM7OI0U 

17100,17104,17110 17115 17150. 
4641 NW 707647 349 
IAMB NW3U74U 

non 1105, mo, III) 1400 I40), MIO. I4I3,14)0 (4?) 
7I0//7O*6.V, 

m NW705IU 3109 IAMB NW7W7U 
57MB BAV,<11)411 

Iwm SCO XA.W6 A AvVg. 6S0CI 
HM3 FATOlfM 51)6 
)?MB M 7041X1 $47) 

IwwTGOMaM 
HMB NW70D47 $1)9 ItA* NW70)MI 
HMB NW701/U 

50. 171)5 66x64, 
BA* NW7G7AI 

IAMB B*?0)9U 
I 411MB fA704IU 

367 
3119 

3179 
3199 

3174 
3741 

3119 
3319 

NEC 
W.w 4.500 530, 7000, 77001 7704 MuU, 

AMI Of 4101701 344 HMB 094101307 394 
IAMB OF4IOITO) „M 

Anm V, 44, f, 4000, 40)0, 6060*6.W, 
4MB (IB4I0400I 379 HUB 0P4I0400? 3114 
l**» 0f4>0400) 3)97 )/** Uf 4104(1)4 <16* 

VWm 6000 MuU, 

HMB (54*41003001 3129 IM43 09410*7007 $229 
17MI 094106700) juj 

vi, V.U4V.WH,; (AU 

Call the Upgrade Experts i )l 

ORDER INIOW s 
800-558-9866 ea 
International Orders Call 714-4*48-7750 
See U& On The Internet: www.flrst60urce.com 

Circle 203 on Inquiry Card (RESELLERS: 204). 

F
IR

S
T
 S

O
U

R
C

E
 I

N
T

E
R

N
A

T
IO

N
A

L
 



Circle 213 on Inquiry Card (RESELLERS: 214). 

Custom SCSI Cables & Terminators 
If you want Ultra SCSI Performance use our Teflon Cables & Active Terminators. 

SCSI Vu Active Terminator; 
Optional 

Benefits: 
• Improves SCSI Bus Performance1 
• Less Errors; More Reliable Data Transfer 
• Diagnoses Problems • Analyzes Signal Quality 
Features: 
• Active Regulation • Supports 68 Pin, 50 Pin 
• Status Indicators • Gold Contacts 

Ultra SCSI 4OMR/s Std. & Wide CompatiSl 

Amq Gold Diagnostic Cables 
AjP-J HrnHits: PMturVf! 

• No Loss Of • Diagnostic Indicators • Large Ferrite Filters 
linport.mt D.it.i • Triple* Shielding (Unique (able Design) 

• Faster Performance • Double Gold 20u" Plated Connectors 
• Test Cable Integrity . Extra Heavy 26 Gauge Wire, 50 & 68 Pin 

FAST SCSI Cables 20MB/s! Over 60 Cable Styles In Stock 

bles 
w 
ZeuOr Teflon Custom Internal G 
• Less Errors, Ultimate Performance - 
• Silver Wire Improves Signal Quality ft OQ 
Features: 
• Perfect 90 Ohm Impedance Match 
• Triple Pronged Connector With Gold contacts 

Custom Internal Cables in 1 DAYI 

w-+v\ Active Digital Switch 
2+3 Bentfto: 

■1*5*0 • Share SCSI Devices Between 2 Computers 
• Attach up to 14 Devices to 1 Computer 
Features: 
• 2-1 Active Digital Switch/Rcpeater 
• Regenerates SCSI Signal for Long Runs 

Catalog Online © www.scsipro.com 

The SCSI Solution Compsny Granite 

Our knowledgeable SCSI Technicians will solve all your SCSI problems...guaranteed! 

Gold Diagnostic Adap 
Styles: 
• 68 Pin Drive to 50 Pin IDC (runs wide drive as narrow) 
• 68 Pin External Adapter to 50 Pin (converts Host Adapter) 
• Gender Changers both 50 pin and 68 pin (all combinations) 
• Adapters with partial termination built In for 68 to 50 converters 

Teflon 90 Ohm External Cables 
*rom: Benefits: 

C Q * UH™ SCSI 40 MB/s operation (Granite Exclusive!!!) 

S'\Tefl 
-M From: 

• Fixes Ultra SCSI External Cable Problems 

Features: 
• Perfect 90 Ohm Impedance Match 
• Triple Pronged Connector With Gold contacts 

Active Digital Ultra SCSI Echo / Repeater 
Benefits: 
• Doubles the Ultra SCSI Cable Length (up to 18' 
• Fixes Ultra SCSI External Cable Problems 
• Models Available for all SCSI types (Int. & Ext.) 

Features: 
• Active Termination and Signal Purification 
• Ultra Fast Performance for Added Capabilities 
• Diagnostic Capabilities • 30u" Gold Contacts 

Gold External Ultra SCSI Cases 
Benefits: • Ultra SCSI Custom Teflon Cable Installed 

» Custom Enclosures in 1 Day for Raid & Arrays 

D*I»G«I*T«A"L 

From: 

__ $29 
V i"J 

3101 Whipple Rd. • Union City, Ca. 94587 • Ph: 510-471-6442 • Fax 510-471-6267 

UNIX on NT? 

A OpenNI MndowsNT 
Soltway Systems is the leading provider of standards-based 

open systems tools for Microsoft ’ Windows NT' '. The Oim:nNT'm 
product family consists of a fully conformant P0SIX. I / P0S1X.2 

runtime and development environment for NT and a host of com¬ 

plementary system products. In the coming months, we will he 

expanding our product line to provide a fully conformant UNIX 

operating system environment for Windows NT. OpknNT includes 

all of the components that users and developers demand on UNIX 

systems - now available for the first time as a native, fully inte¬ 

grated environment for Windows NT. 

Now you can have the 

advantages of a UNIX 

system while running 

Microsoft’s most robust 

Windows operating 

system - truly the best 

of both worlds! 

Take advantage of our special offer, buy any OpknNT product and 

get one year of product updates for free. Add to this our 30-day 

“no questions asked’’ money-back guarantee, low price and free 

technical support and you have a deal that can’t be beat. 

For the latest info on OpknNT visit our web site at: 

http^/www.softway.com/()i»Ki\NT or call l-8()0-(iMi’-lJNIX! 

1 -800-GET-UNIX 
185 Berry St., Suite 5514, San Francisco, CA 94107 

Tel.: (415) 896 0708 • Fax: (415) 896-0709 • Sales Toll Free: 800-438 8649 
Email: opennt@softway.com • WWW: http://www.softway.com/OPEMNT 

■ Softwaya 
Sys(tkms 

■ OpenNT Commands & Utilities.$199 
UNIX-style shell and utilities. All your favorite 
tools including ksh, awk, grep, sed, vi and more! 

■ OpenNT Software Development Kit.only $99 
Development system for porting & developing 
POSIX and UNIX applications to Windows NT 

■ OpenNT XI1 Server.$199 
Competitively-priced, high performance XI1R6 
display server for Windows NT and Windows 95 

■ OpenNT Telnet Server.from $99 
Multiuser telnet daemon service for Windows NT. 

Oi'InNI \s o tradonMifk of Solhvoy Syvlotm, Inc. !hi\ product include* software developed by the University of Californio, Berkeley and its contributors All other restored trademarks and trademarks arc the properly of their respective owners. 
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Powered By Poly well 

HkMJi lotos 

500MHz (256-bit Alpha 21164A) Super System with 4GB HD 
400MHz (256-bit Alpha 21164A) Advanced System with 4.3GB HD 
333MHz (256-bit Alpha 21164) Standard System with 2.1GB HD 
300MHz (128-bit Alpha 21064A) Basic System with 1.2GB HD 

PolySun Ultra Sparc 170 UNIX Station with 2GB HD 

Quad Pentium Pro 4 x 200MHz SQL Server with 2GB Ultra SCSI 
Dual Pentium Pro 2 x 200MHz SMP NT System with 2GB HD 
Single Pentium Pro 180MHz Standard NT Station with 2GB HD 

Pentium 200MHz High-Power PC with 2GB HD 
Pentium 166MHz Standard PC with 1.6GB HD 
Cyrix P166+ Budget PC with 1.2GB HD 

from $9,995 
from $5,995 
from $3,995 
from $2,995 

from $9,995 

from $9,995 
from $3,995 
from $1,999 

from $2,300 
from $1,950 
from $1,595 

Polywell Computers, Inc (800) 789-8027 

www.polywell.com 

Warranty and Support 

5-year in-house labor, 2-year standard parts 
24-hour tech support, optional on-site service 
10-year toll free support, 30-day money back guarantee 

Circle 209 on Inquiry Card. 
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Take the quickest route to healthcare 

Information Systems solutions 

In todaysdynamic healthcare climate, 

decisionmakers can’t alTord to gel 

lost while searching for the right 

Information Systems solution. 

MDB Information Services—an 

alliance with Datapro Information 

Services Group and MDB Information 

Network—delivers the break you’ve 

been looking for. We’re the only 

worldwide, comprehensive provider 

of immediate, actionable data for 

purchasing Administrative Systems, 

Clinical Support Systems, Client Server 

technology, and Network Integration. 

MDB Information Network members 

annually save more than two to three 

times their membership cost to MDB 

Information Services by relying on 

MDB’s up-to-the-minute acquisition 

and analysis of information on hun¬ 

dreds of Information Systems products 

and services. 

Plus Added Value 
MDB Information Services also delivers: 

• Information technology 

briefings/strategic planning 

• Custom RFP electronic templates 

to speed response 

• Cost-benefit analysis of systems 

and technologies 

• Success Matrix to measure process 

improvement 

• Access to Consultation Center 

and on-line services 

Call 1-800-687-0001 

MDB INFORMATION 

An allloiirr tWili Datapro Information Srrvicr* 
Andersen < onsutHn#. ami MDB Injot mutton Nrtwor 

Administrative Systems 
General Financials to Utilization 

Management, Ancillaries including 

Home Health and Long-term Care. 

Clinical Support Systems 
ER, Laboratory, Pharmacy, Radiology, 

Physician Management Systems, 

Clinical Pathways, and more. 

Client Server Technology 
From Workstations to Telemanagement, 

Scheduling to Network Management. 

Network Integration 
Network Operating Systems to 

Community Health Information 

and beyond. 

SERVICES 

o ii p . 
DATAPRO 

MDB Information Services 5910 N. Central Expressway Suite 1800 Dallas Texas 75206 mdbinfonet.com 



attention INTERN II DIRS 

Call Global. Pay I xxral. 
International Calls 
from 10$a minute. 

(save up to 95% to any country in t lv vvi >rld) 
• FREE software from our website 

• FREE trial to any toll-free number 

• The first service which allows you to 
call any phone in the world 
from your PC 

• No setup charges • Cellular Quality 

"" " ' 10 

CANADA 13C 
SWI Dl N 17C 
II K 18C 
AIIH1IIA1IA 20C 
(il KM ANY 26C 
SINOAFORI 26C 
JAPAN 29C 

Visit our website (nr complete • l< in I 
and download our true >h v\ h« 

http://www.net2phone.coi 
Call us toll-free using Net2Phonc at 1 800 i u< mu/«i 

Or call direct at 201-928-2990. E-mailus.il Ini.. .. 

NEl TKONE 
Putting global calling within evoryon»'n .. .. i. 

N(?l2»%jno requires caller only lo have iiMillimoilui PC will. ITf 1.1,. ■i 
,H"‘IV ... :1 ■ 1 .."Till." l»liniM- -1V I'.' iK HI. .111h .1. i. ,i. i i 

NET2PH0NI IS A TRADEMARK 01 101 i ohI'ii.iai mu 

SAVE UP TO 99% MONTHLY WITH IDT 
Monthly Usage 

1.5 Hours per day 

3 Hours per day 

All day 

CompuServe™ AOl™ AT&T™ IDT 
S7370 $93.70 $19.95 $15.95 

$161.-15 $226.45 $19.95 $15.95 
$1,389.95 $2,084.20 $19.95 $15.95 

(800) 573-9438 

MONTHLY UNUMITED! 

UNCENSORED! 

The lowest flat monthly notional Internet rate Madntosh'and 

Wlndom 3.x/95 compatibility No per minute charges Unlimited tech 

sufp ort 24 hours a day Internet access available in most U.S. cities 

my 
MAPHICI 
m 

With IDT's EXCEL plan ($19.95 without) With AT&T phone service ($24 95 without) IDT ohone 
'OT " Kadem.uk of 

1-800-689-9438 fllDT Internet 

SeeQuest™ VideoConferencing does a 

QUICK job of CONNECTING YOU with that 

SPECIAL PERSON in your life. 

Come face-to-face with SeeQuest,M ami 

turn your Windows based PC] into a fun real 

time videoconferencing workstation. 

SeeQuest is a complete package that im Iml. s 

the Connectix QuickCam"4 camera, the < .. u 

VidcoPhonc,M software, complete user maniMk, 

and a specially developed KidProof,M Easy 

Installation Guide. And SeeQucst's plug and 

Play hardware devices get you and your P< 

up and running in no-time at all 

Add to this picture, the award 

winning Shark Baby Tiger'14 

Telephony/Modem Card with Digital 

Simultaneous Voice and Data (l)SVI))f and 

you have a videoconferencing bundle of joy. 

SeeQuest is the videoconferencing solution 

lor both home and office. And comes complete 

with the most advanced telephony features, like full 

duplex speaker phone, fax, voice mail, paging 

and caller ID. 

So, just when you've got your phone 

etiquette perfected, its time to put on a 

brave face. Order your SeeQuest 

VideoConferencing Kit today. 

^ Call 1-800-800-3321. SHARK 

www.sharkmm.com 
In fact, this baby SCREAMS. 

Black a Whi m; 

^369w 

Color 

$479 msu,> 

Circle 221 on Inquiry Card (RESELLERS: 222). 
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Add-In Boards • Communications Communications • Computer Telephony 

Your Specialty 
PCMCIA Headquarters 

1! your needs are portable, Quatech has the solution. Our complete line of 
communication and data acquisition PCMCIA cards include: 

1,2, or 4 Port Serial RS-232/422/485 PCMCIA Cards 
Parallel Port/EPP PCMCIA Cards 

Multi-Protocol PCMCIA Adapter Cards 
Digital I/O PCMCIA Cards 

Analog Input and/or Output PCMCIA Cards 
IEEE 488.2 PCMCIA Interface Cards 

For complete specifications on the above products, call one of Quatcch's 

expert sales engineers today at I -800-553-1170 or email sales@quatech.com. 

Ask fora free copy of Quatech's new 1997 Product Catalog. 

C]3 QUATECH 

.Application to Solution 
('heck us out on the web: http://www.quutech.com 

See us at COMDEX, Booth #S3385 

Circle 80 on Inquiry Card (RESELLERS: 81). 

TAKE CONTROL 
of 2 to 64 SERVERS 

FROM ONE KEYBOARD, MONITOR AND MOUSE 

• Kcyboard/mousc emulation 

• AUTOSCAN 

• Front panel & 
Hot key operation 

• Remote access to 150' 

• Desktop or rack mount 

• Over 50,000 in operation 

MasterConsole 
Rock solid, reliable control 

• Any mix of PCs; 
Mac, and Sun 

CALL TODAY! 800-RCI-8090 X 71 
DISTRIBUTORS LOCATED WORLDWIDE 

RCI Europe (31)10 2844040 RCI Taiwan (886) 2-218-1117 

fax (31) 10 2844049 fax (886)-2-218-1221 RCI 
Raritan Computer, Inc. 908.874.4072 fax 908.874.5274 

10-1 Hone Court, Belle Mead, NJ 08502 ■ saloswraritan.com ■ http://www.rarltan.com 

30 DAY MONEY-BACK GUARANTEE FULL 1-YEA It WARRANTY 

Circle 83 on Inquiry Card (RESELLERS: 84). 

MINICJtrM 
Connectivity Solutions 

The Art of Simplicity 

OPERATE 8 ■ 
COMPUTERS 
FROM 16 
LOCATIONS! n 

S"lMaii?fx fVl 

• Scanning A lucking (unction, rackmuunling 
• High rasolulton VGA. KB/mousci emulation 
• Customization always available! 

Variable configurations available: any 
combination from I user to 2 computers 
up to 16 users In X computers 

International Headquarters: 
11 Beil Radius St., 954X3 Jerusalem, Israel 
Phone: ♦972 2 65185 93,Ra:+9722651»71 
Email: rguggcnhtthninicom.co.il 

Visit our Homo Pago! 
hltp://www.minicom.netinedia.co.il 

V STARVIEW 
Control up to 216 Servers 

with just 1 Monitor, Keyboard, and Mouse 
• Supports SVGA, VGA, and Multisync Monitors 
• Keyboard or pushbutton GPU selection 
• Autobools Keyboards and mice (SV42I) 

Cascadable 

Llttml Price A|i,iImi» to CBAAH. model 

USA/Canada: 800-265-11144 (ext. 2:»1) 
Fax: <!»10) 456*9426 / Internal I Mail nuNl<o$iart0Ohoomp.com 

http://www.startochcomp. com 

BuropMn/Inttmalional Distribution 
uno Fox or Intornot 

or Cull (SIMMS', M(t/!> (ext i' ll) 

Vlnn/Mnntorcnfcl/AnMrrlcjin Expronn 

DON'T 

GETMAD, 
GET YOUR MESSAGES! 

ni's New 4-PLAY 
Voice Processing Card & 

Voice Window Application Softwar! 

PEACE OF MIND FOR UNDER A THOUSAND DOUARS 

1-800-945-4884 
M(/VtSA/AM(X 
h/0(M Pnckngns 

Spritolltt in litteriratlonol Solos and Soppoit 

*/r.— Talking Tcdinology, Inc. 1125 Ailmiilc Avc. Aluinr4a, CA 
iff Phono: 510 522-3800Fax: 51 r. 3800Fax: 510 522-5556 Email: lalostflli.ncl 

Circle 82 on Inquiry Card. Circle 1 10 on Inquiry Card 
1 8 2 11Y 11 D I! CI M HI R 1 'I «l (. 



Data Acquisition Data Acquisition • Desktops 

2 GS/s A/D and Scope Card 

1-800-567-GAGE 
Attk for oxtonslon 3425 

o Untied Glutei 

V 12 bit, 60 MSPS A/D 

V 8 bit, 250 MSPS A/D 
2 GS/s for repetitive signals 

V Up to 16 Meg Memory 
V Extensive Software Drivers 

CSLITE 6 bit, 40 MSPS $505 
CS2125 0 1x1,250 MSPS $4095 
CS8012 12 bit. 60 MSPS $0005 
U.8 Put*iii MmnnUonal phone nwy vary 

Gage Applied Sciences (U.S.) Inc. 
1233 Sliolbumn Rond, Sutlo 400 
Souih Burlington, VT 05403 
Tol: (600) 567-4243 Fax (600) 780-6411 
o mail prodlnlottgngo-opplted.com 
wob alto: hllp7/www flogo-appltodcom 

ConUc> anan A«»tjlmtl Sc lone w Inc , 5810 Horn tunic, Monlimtl, QC, Canndlt IMS I AO Till (514) 337 8IW0 Fm (!.M| 337 4MI1 

Circle 105 on Inquiry Card. 

Portable Data Acquisition 
> For notebook PCs 

12-or 16-bit, 100 kHz or 1 MHz 
sampling 

Up to 256-channel expansion 

Measure thermocouple, RTD, strain- 
gage, accelerometer, high-voltage, 
high-isolation, & other signal types 

DOS'M, Windows’”, Window’ 95, 
DaqVlew™, DASYLab,M, LABTECH 
NOTEBOOK’”, Snap-Master’”, & 
LabVIEW' drivers available 

216 439 4091 A Fox: 216 439-4093 A http://www.iotcch.com 

Circle 106 on Inquiry Card. 

DAQValue" 

Portable Data Acquisition 
Performance and Portability - 

We Give You Both. 
DAQCard” Series 
•Six Type II 

PCMCIA 
cards 

•Up to 100 
ksamples/s 

• 12-bit resolution 
• Analog input 

and output 
• Digital I/O 

and timing I/O 

SCXI Signal 
Conditioning 
• Parallel port 

or PCMCIA 
interface 

• Lxpandablc to* 
384 channels 

• DC |X)wer, optional 
battery pack 

Call for I Kill. DAQ Designer- Software 
(800) 4.3.1 3488 (U \ iiimI < iinuitu) 

•mi 

DAQPad Scries 
• Parallel port 

interface 
• 100 ksamples/s 
• 12 or 16-l)it 

resolution 
• Analog, digital, 

and timing I/O 
• DC power, optional 

battery pack 

Software 
• NI-DAQ* driver 

software for: 
- LabVIEW’ 
- LabWindows’/CVI 
- ComponentWorks 
- Basic, C/C-M-, 

Visual Basic, Pascal, 
and many more 

7 

*7 NATIONAL 
^INSTRUMENTS 

The Software is the Instrument• 

U.S. Corporate Headquarters • Tel: (512) 794-0100 • Fax: (512) 794-8411 
E-mail: info^nutinst.com • WWW: http://www.natlnst.com 

©( opyright iv% National Instruments Corporation. All rights reserved. 
PrtKluc« ond company nomw IKIinI are trademark* or trade names of their n-sprt ttve companion. 

join tin* party as we celebrate two hot new products! 
Laser Lite—the smallest portable laser bar axle reader on the market! 

And Dura I rax—the lirst portable reader to fully integrate 

Touch Memory*and barcode technology. 

C all for your free information kit! 

See us .if COMDEX, Booth 01141 
II 
1105 N.E. Circle Blvd., Corvallis, OR 97330 

541-758*0521 • Fax 541-752-5285 • http://www.videx.com 

Circle 108 on Inquiry Card. 

Qn3lEQDfleD [?3 0iEBEft3\3Cai] 

• ISA/PCI 3-20 Slots 

• 85V-265VAC, -48VDC, 

+24VDC, +12VDC Inputs .. 
• 200W-350W Power Supply 

• 19” Rack-Mount/Wall-Mount 

1"W 3 -20-Slots Chassis I 
M Available!! 

ACI Systems f , 
Western Region: 1-800-983-1177 E v 
Eastern Region: 1-800-886-2243 

Circle 88 on Inquiry Card (RESELLERS: 89). 

III: i: n rr « 
j i~ • I Available!! 

Circle 107 on Inquiry Card. 

■ Pentium™-166MHz 
■ PICMG Standard 
■ DlskOnChlp™ -2MB Flash Diak 
13 256KB 512KB Pipelined Cache 

_ 486 ~ Pentium™ 
O CPU Cards 

Available !! 
Circlo 90 on Inquiry Card 
(RESELLERS: 91). 

■ PCI VGA on-board 
■ 2 PCI IDE 
■ 2 16C550 RS232 
■ PS/2 Mouse 

ICP ACQUIRE INC. 
TEL: 415 967 7168 
FAX: 415 967 5492 
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Desktops Desktops • Disk Drives • Laptops ft Notebooks 

Embedded PC 
Fits your applications 

and budget! 

Call Today for a Free Catalogue! 

USA 
Tel: (408)522-4696 Fax (408)245-8268 
F: • mmI. InMMtfvantecIv■ USA com 
International 
Tel: 8843-2-2184567 Fax: 886-2-2183875 
hltp://www.advantflch com.tw 
E-mail. EBC&ad arJvantech.com.tv/ 

Biscuit PC 
386/486 Single 
Board Computer 

with SVGA/LCD 

and more... 

• Ultra small size 
(145mm x 102mm) 

• Supports all 486DX 
and 5x86 CPUs 

• Local-bus SVGA/LCD 
interlace 

• Multi port US 232 
and Ethernet 
communication 

• Supports Solid State 
Disks 

• PC/104 expansion 

Circle 86 on Inquiry Card. 

Power Supply 

4-20 Slots 

60 Models and 
Styles with New 

Sizes Added 
Every Month 

AC, DC. 
Hot Swap, 

Full Line 
CPU Cards 

Custom Colors 
and Logos 

Custom 
Systems 

Our Specially 

Call Us lor 
Our Everyday 

Low Prices 

B5 Marcus Dr., Melville, NY 11747 • 516.420.6111 • Fax: 516.420.8007 • www.lnfovlew.com 

Circle 92 on Inquiry Card (RESELLERS: 93). 

Parallel 
Worlds Smallest with Power Supply Inside win i* > iiu,- n |*Uy 

Portable Mum i/o Drives 
PCMCIA To CooifMJtwr 8CSI Commotion 

Internal UPS Battery Option?! 
with AJ1 drives up to 4 tlij; 

4*to8*iikimi/oco-rom/cor nhr/4083 Q83-1171 
2.5lo 4.6 Oig muW I/OOpllcnl . r,,,/V^UO/.. 00 . 1 ^ ' 

4-ie Gig oat mum i/o http://www.libertymc.eom 
Inlnmnt Power Supply FAX (408) 243-2BBS Lonvo Email nddross 

Circle 94 on Inquiry Card. 

Portable PC System 
Battery operated 38(> 

DOS in ROM 

Graphics LCD 

, 4M Ram, 1M Flash 

PCMCIA 

3 serial, 2 parallel 

Keypad <Sr Enclosure 

Peripherals <S* Support 

, $449+ 

5-Scrial Port 386 $249+ 
KS-frB CPU: 33 MHz, RS-422/48'5, 2 parallel, 4M Dram, IM 

Mash, 512K Sram, AT bus, PCMCIA, DOS in ROM. 

Low Cost XT $139+ 
KS I CPU: V40,3serial,2parallel,512KDram, IM Flash,512K 

Siam, modem, lObit A/I), PCMCIA, XT bus, DOS in ROM. 

KILA 
DOS-iN-ROM 

CALL 800-505-6749 
303-444-7737 

FAX 303-786-9983 
email: sales@kila.com 

it) n: mauizim: hix vmm/:m)i:i>! 

• 11,3" HOOxiiOO Dual-scan Color scroon. 2MB 
DRAM. Optional 12.1" TFT Active Matrix 

I MU BEST LOW 
COST 

"Mum liiiciiMtMitir* Mini VOO kcH the imnI 

• Plonso visit our 
web pago for tho 
latent specs and prices! 

biMtust' <>l its ini'ji pi we petfoununtc i«iu>" • Built-In Ox CD-ROM drive, 16-bit stereo 
sound, 2 Nponkm k, ft mic. 

• Two typo II PCMCIA slots, sorlal, 
parallel, MIDI, PS/2, ft Infnrod ports. 

• Windows 96 or DOS / Windows. 

• 1GB removable PCI EIDE HD 
(up to 2.1GB availnbio). 

• lOmb RAM (maximum G4mb) 
and 2S6K lovol 2 oacho. 

• 1 yoar parts and labor warranty. 
Extended warranties available. 

• PS/2 Glide Point ft Joystick 

• 3.5" removable floppy drive. 

Micro International, Inc. 10850 Seaboard Loop, Houston, Texas 
77099. Top (/imlily merchandise w ith excellent service and support 

since I9N4! Houston: (713) 495-90%. Fax (713) 495-7791. 
Hours: 8-<» Monday-Friduy. 

♦Pentium Is o registered trademark of Intel Corporation. 

I -BUV-IV| -*OV t 
• • s lu s< a tut. • • LLf^* . / / w w w.fju nun C,c.o« s ■ 

18 4 BYTE I) I (* I M li I H 1996 
Circle 87 on Inquiry Card. 



Mass Storage • Memory/Chips/Upgrades Misc.H/W« Multimedia/CD-ROM‘Programmable H/W 

All stoel construction Server & RAID chassis 
•Front accost with 14 *5 1/4” exposed drive bays 
•Lockable front and both side doors 
•6 ball boaring cooling Fans pre installed 
-4 lockable casters pre-installed 
•Reduntand & heavy duty power supply options 

,Alka£K8ftlMt Qthtr Stiver l RAID Chauk ■■ 

▼ Non- Stop Server Chassis 
•Front access 10 *5 1/4" exposed drive boys 
•Lockable Iront door, open able side doors 
-W/300W AT UL P/S.$178 
•w/2x300W R.P M.$3?? 

^[baic^cr 

◄ Slide-in M/B Drawer 
• M/B: ATX, Baby AT, Full Size AT 
- Drive Bays: 5.25"x3. 
3.25'’x2 3.25’ x2 
(Internal) 

• FCC class B. CE 

Removable Hard Drive Modules 
Wide SCSI, SCSI or IDE J 
Available, Patent 
protected 

- Perfect for RAID & 
removable 
storage application 

Heavy Duty Power Supply 
ETA-4600 600 woll AI $221 
ETA-4500 500 watt AT.$165 
ETA-4000 400 watt AT $146 
APA-5400F-RV 400walt AT ATX.$195 
SP2-4400 400 watt PS2 $121 
SP2-4300 300 watt P$2 ...$61 
AP2-5400F RV 400 watt PS2 ATX..,,$155 

AJw. Attatiabh offi*r power.tvppfc MV output optional. 

op Redunda 
Power Supply ^ 
Balance Load- 
Sharing Design 
Power Fault 
Alarm/LED/SIgnal 

AEH CORP. 
254 S. 5th Ave., La Puente, CA 91746 
Tel: (818) 369-2608 • Fax: (818) 961-0468 

Central, TX, 800-454-9999 • M.T.C., NY, 800-366-4860 

Circle 103 on Inquiry Card (RESELLERS: 104), 

is a vertically Integrated design 
and manufacturing company specializing in computer enclosures, disk 
subsystem enclosures and fully Integrated systems 

Industrial PC Enclosures 
Tower PC Enclosures 
Tower Drive Enclosures 
Rack Systems 
Rackmount Accessories _ 
CPU Cards and Backplanes 
Rackmount Drive and PC Enclosures 
Industrial PS? Power Supplies 
Rodundant N+1 Load Sharing Powor Supplies 

[Mione: I -702-356-5595 Fax: I -702-356-6.161 Fmnil:infot<r slincr.com 

Internet: http 7www..Hligcr.com Postal: I.1R5 GregSt.Suilc 101 Sparks, NV H94.ll 

Circle 97 on Inquiry Card (RESELLERS: 98) 

NEAT 'l 
CD LABELER KIT 

*1 Create your own nitwork On Your Computet 
with easy-to-use NEATO Templates, 

2 Print on Any Laset Printer using NEATO 
pressure sensitive die-cut labels. 

3 Using the NEATO Label Device, apply 
labels.. PERFECTLY EVERY TIME! 

KIT INCLUDES 

• Label Design Tomplatos (PC & Mac) 
• Tha Amoring Neato Labeler 
• Complete Instruction Guide 

IB" 
800-984-9800 

MlcroPatont* ?M Oodn Aw • I ni (Uvnn, Cl 0661? 
203-466-5170* Fas ?03-4«<i 51/fl 

In Europe: *44 |0j99l) 561571 • »sx *44 <0)1B11)3? 0460 
San ut M Mp://www noalo.ciMn 

Circle 99 on Inquiry Card. 

Automated Backup 
Data Interchange 

Storage Management 

*« 3490E 

nURLSTRR 800-468-0680 
www.qualttnr.com 

FAX: (8IB) 59? 0116 

TEL: (818) 592-0061 

Circle 102 on Inquiry Card. 

HiiiiSenby 
The only way to make sure your 
super-powered PC is properly cooled 

»Make sure your system and CPU are operating 
at proper temperature. 

• Know the exact temperature of your system 
and CPU at all times 

• Prevent heat-related system crashes. 
• Protect your data, 
• I Vdorif) your PC's life, 
• Ue notified automatically of overheat conditions. 
• Windows 3.1/95/NT, Novell versions available. 

1-055-345-4321 
||^ http://www.camusa.com 

1016CharmAvr ,5aii Jose.CA 95131 14:1 408-321-9880 Fix: I 408-321-9885 

Circle 95 on Inquiry Card (RESELLERS: 96). Circle 100 on Inquiry Card. 

1 Fin* miniature controllers arc ideal lor machine 

control and data acquisition. Easy to program 

with our Dynamic C. Start saving time and 

money. Call for your free demo disk today! 

1724 Picasso Ave. 

Davis, CA 95616 
916.757.3737 
916.753.5141 FAX 
http://www.zworld.com 

For immediate information, use our 24-1 lour AutolAX. 
('.x\\ 916.753.0618 from your FAX. Request catalog //IK. 

Control 
Practically 

Little Star, $195 

30 I/O Lines 
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Programmable H/W • Servers 

Low Cost 16-bit Controllers 
Easy to program in Borland/Microsoft C/C++. 

V104,m Prices start at $149 Qty 1, $59 OEM 

• 4.0*3.5', 32*24 I/O. LCD, PC/104 
interface 

• 3 UARTs, 3 tlmers/countors, RTC, 
watchdog 

• 11 12-bit ADC, 4 12-bit DAC, Networking 

• C library, Development kits 

~trERN 
INC 

216 F St #1CM, Davis CA 95616 USA 
Tel: 916-758-0180 Fax: 916-758-0181 
Internet Email: ternnnotcom.com 
Itpy/rtp.netcom.com/putVte/tcm 

Circle 101 on Inquiry Card. 

Turn Key Solutions For Industrial Computers 
200MHi Pentium Processor PCI/ISH SBC ATI Mach 64 PCI SVGA, Pipeline Bunt Cacho, SCSI ll Fast Wldo 

• Fault Tolerant System/RAID Solution 

• Full Line of Rack Mount Products 

• Partnership for the Future 

- Hypcrspced Reseller Program 

- OEM/Customl/ed Design Projects 

- Government/Corporate Discounts 

BEWWMBMfffTTOM 51 COMDEX 
http://www.nppm.com *96 

I mall: uni CTI *•**« 
Cetwittm Cantor 

ttOO-027-5161 -. 

International, Ine. 

2dlh,sm!•»«•.< A Wl.il MMOU4SM21I0 l.i>isnti v.?•»; 

Circle 114 on Inquiry Card (RESELLERS: I 15). 

Uirclo 11 6 on Inquiry Card. 

SILICOIMRAX 

Hot Swap Redundant PS 
1 Avail. In 8/14 or 20 slot* 

Leading you into the Future of 

Industrial Rackmount Systems... 
0 Completely Configured Systems 

486 to Pentium Pro's 0 Rdckmuun! System Enclosures 
ISA/VESA/ pci ’ j 0IHW/li! Industrial Ulorkstations 

VWi % -i- .4 0(Romlors0fflomtor Enclosures 
P \0Keyboards• Keyboard Enclosures 

° Single Board Computers 
08to20SlotPdsm* B 

r moro information 

SRPC-210 , V tolptf/www.$Ili«onrax.com 
1.9" Rtulunouni dumb G-niolk lnfo($>slllconriM.<Om 

, Leasing option available 
Tot. 408-720-1090 Fax 408-245-2570 

USA. Made Rackmount Solutions Jtfrom THE 

Over 40 models, sized from 1U through 6U, 17" to 
24” deep, plus rackmount switches, monitors up 
to 20", & keyboards with or without trackballs. 

QTY. PRICING PROM $138. 
• 5 to 20 slot segmented or unsegmented 

passive backplanes w/orw/o PCI slots. 

• Complete line of 486 & Pentium slot 

boards & motherboards up to 200 Mil/., 
including Intel's full line. 

A.C. OR 4NV 

HOT SWAPS 
UP TO 800W 

Customized Colors Available 
Tri-MAP International, Inc. 

4569-A Las Positas Road, Livermore, CA 94550 

VOL : 510 447-2030 • FAX: 510 447-4559 • www.rackco.com 

!H(i BYTE IHCIMBIR 19 9 0 
Circle t 11 on Inquiry Card. 

Servers • Voice Technology • Engineering/Scientific 

A large variety of 
SBCs in stock 

for fast delivery 

• 486 AND PENTIUM CPUs 

• UP TO 200MHZ SPEEDS 

• PCI SCSI INTERFACE 

• E-IDE INTERFACE 

• SVGA VIDEO OUTPUT 

• DUAL SERIAL PORTS 

• ISA & PCI BACKPLANES 
CALL TOLL FREE 

1-888-RECORTEC 
Tel: 1-408-734-1290 
Fax: 1-408-734-2140 

e-mail: info@recortec.com 
http://www.recortec.com 

RECORTEC 
1290 Lawrence Station Road 

Sunnyvale, CA 94089 

Circle 112 on Inquiry Card. 

Request our free 
Product Catalog 

• COMPUTERS 

• ENCLOSURES 

• KEYBOARDS 

• MONITORS 

• PRINTERS 

• CUSTOM DESIGNS 
CALL TOLL FREE 

1-888-RECORTEC 
Tel: 1-408-734-1290 
Fax: 1-408-734-2140 

e-mail: info@recortec.com 
http://www.recortec.com 

RECORTEC 
1290 Lawrence Station Road 

Sunnyvale, CA 94089 

Circle 113 on Inquiry Card. 

LET YOUR COMPUTER DO THE TALKING! 
Voice Lxpress Voice/Fax Mail 
integrates major voice/fax applications plus 
program control into one Full-featured high 
performance software. PC-AT/386/486 
based, Menu driven. Easy to use. Supports 
up to 32 voice lines and up to 8 fax lines. 
Works with most business phone systems, 
Centrex, DID service, T-l lines. C^all now. 

Software*hardware kits 
2 voice lines kit starts at J J3 
Fax on demand: (805) 523-1329, Doc. If 1004 
Web Page: http://www.ccntraltcch.com 

I Voice Mail 

I Fax on Demand 

I Inti Call Back 

I Auto Attendant 

I Talking Yellow Pages 

I Fax Broadcasting 

I Fax Mail 

I Telemarketing 

I Datc/Party Lines 

CENTRAL 
TECHNOLOGIES 

Serving Computer Hurt Since 19H2 11 988 (Mullen 

1-800-532-8054 
l:AX (K05) 532-9174 e-mail vilc*{*Ycmraltccli.com 

Moorpark, CA 93021 

Circle 109 on Inquiry Card. 

Circle 117 on Inquiry Card. 

FREE Engineering Software Catalog 

Engineering Software Direct is 
your #1 source for engineering 
software! The more than 1,000 
products listed in this catalog 
were developed by companies 
and practicing engineers and 
represent a vast resource of 
tools that can help you get 
your job done better, more 
accurately, and more quickly. 

9®.904*1 
SdT«h International 252S N. Elston Ava., Chicago, ll 60647 • To4 773.486.9191 
Fax 773.486.9234 • e mail infoWsritachint.tom • URL hltp://www.i<llachint.<on. 



Mathematical/Statistical • On-Line Services • 
Programming Languages/Tools 

Killer CAKE 
Computer arithmetic and database for DOS OS/2 WIN 

Save the most precious thing in the world... your time. 

Tired of memory problems? Fed up with wasted hours? 
Substitute for your spreadsheet. Perfect for LAPTOPS. 

Payroll-Estimates-Sales Figures-Homework-Banking 
CLOU CONSULTING offers 3 free upgrades to first 1000 

Simply $67.00 plus shipping. 

Order: 1-800-226-0640 Fax: 612-553-0147 
VISA MC AM-EX DISCOVER 

1400-F Hwy 101 North, Suite 183, Plymouth, MN 55447 

Circle 118 on Inquiry Card (RESELLERS: 1 19) 

Convenience 
We'll register your domain, and even 
help you find a Web designer if you 
need one. There's no faster way to 
put your site on the Web. 

Performance 
We power your site with state of 
the art Silicon Graphics servers, then 
blast your data to the internet over a 
fiberoptic T3 line. Your site will be 
running at the speed of light! 

Reliability 
We employ fully redundant servers, 
with uninterruptible power and 
generator back-up. When your 
Customers come calling, your Web 
site will answer. 

Go with Hi way 
The World's #7 Web 
Hosting Company 

Hiway 

Technologies 
A HOME FOR YOUR PAGE 

h ttp.Uwww. h way. not 

(800) 339-H4WgA2Y9 

e-mail: sales@hway.net 

Circle 120 on Inquiry Card (RESELLERS: 121). 

Learn Java ” Programming... 
Simolv. Quicklv! 

Use the OML Learning 
Series "* to master Java 
programming quickly. It 
is the only CBT that 
offers you "traditional" 
and "by example" 
learning styles. The 
Java Series features: 

iid 
t' «'«■«■ 
i ". «m MaiwmpI • 

1 ' 

i—-—— i 

Call us for 
information, 
and FREE 
Demo Software 

Java Series - r 
(Bosici) 

Java Series - 11“ 
(Objcvt Model) 

Java Series - III " 
(Fund.imcnt.iK) 

Java Series - IV “ 
(AWT) 

lndividu.il Corporate 

Each series: $79 $249 
Any 2 series: $149 $399 
Any 3 series: $199 $549 
All 4 series: $249 $649 
Other series: Call 

800-6789-OML 

Object 

Management 

Laboratory 

TEL: 80S 373 8111 
FAX: 805 373-8116 

Programming Languages/Tools • Security 

Fortran is our forte 
SfKt laUztnft In f ortran 

Urnguagu Systems St me !<Xt7 

Delivers! 
Speed. Dependability. 

The Lahey Adv.iufage Great Tech Support. 
Create Fortran programs or port 
legacy code to the PC with the 
most-productive, best supported 
Fortran 90 language system. 

Lahey Fortran 90 
Fortran-smart Windows 
Development Environment. 

■ DOS, Windows 3.1x, 
Windows 95 and 
NT Support. 

product patches VC+SSS (S’ 
■ State-of-the-Art Intel 

Pentium and Pentium Pro Optimizations. 

[ JS$895 
Tdm (fttonal, multiple-copy, and 
site license pricing available. 

FREE, unlimited, 
expert technical support. 

• 

Guaranteed bug lixes or 
workarounds within 

60 days. 

30-day 
money-back 
guarantee. 

FREE Wwl.lahcV 

on the Web at 
http://www.lahey.com. 

800-548-4778 
or 

702-831-2500 
Fax: 702-831-8123 

sales@Iahey.com 

lit t|n//www. Iahcy.com 

l.alu*y Computer Systems, Inc. 
865 Tahoe Blvd., RO. Box 6091 
Incline Village, NV 89-450 U.S.A. 

Circle 122 on Inquiry Card (RESELLERS: 123) 

"Run Client/Server^plic^ions} 

Securely over the Internet" 
--- 

a 

SECURE * 
SOLBase Z 

*F_ffl 

"□O LV]'LiLI 

Use the Internet as a secure virtual Wide Area Network 

Develop powerful Internet applications using 4GL tools 

Use SQLWindows,Visual Basic, Poworbuilder, Delphi, C++... 

Provides automatic data-stream encryption for all SQL data 

Uses RSA security and Netscape’s secure socket references 

Includes a complete enhanced version of SQLBase v6.1 

Transparent to usors, dcvclopors and administrators 

Uuo tho Intornot to securoly occorr 

your cliont/sorvor nppllcntlorm 

Uro Cllont/Sorvor tools for 
romoto nccoss solutions! 

Pricing starts at $1,595 (or a 5-usor version 

Call 1 -800-486-DUNN ext. 405 
http://www.dunnsys.com 

Centura I 

synbbcyI LjriiiFT‘1 
OixiudJlIi - -tTI 

Dunn 

tytlerm, inc. 

C'rdo I 24 on Inquiry Card. Circle 125 on Inquiry Card. 
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A DIRECTORY OF PRODUCTS AND SERVICES 

THE BUYER'S MART 
THE BUYER’S MART is a unique 
classified section organized by 
product category to help roadors 
locate suppliers. Each ad has Inquiry 
numbers to aid readers requesting 
information from advertisers. 
AD FORMAT: Each ad will be 
designed and typeset by BYTE. Do 
NOT send logos or camera-ready 
artwork. Advertisers should furnish 

BAR CODE 

typewritten copy. 2”x1 Vie” 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 B/e” ad has more space for 
descriptive text (850 characters is 
the maximum recommondod). 
DEADLINE: Ad copy is due 

approximately 2 months prior to issue 
date. For example: November issue 
closes on September 8. Sond your 
copy and payment to: 
THE BUYER'S MART, BYTE 
Magazine, 1 Phoenix Mill Lane, 
Peterborough, NH 03458. For more 
information please call Vivian Bernier 
in BYTE sales at 603-924-2521 or 
FAX: 603-924-2683. 

RATES (Jan. 1996) 
3-6 6*11 

NMUM MWWJOtt 
12 

W64JOH 

1 ad $790 $760 $665 
2MV." 2 ad8/i88ue - 635 

3 ads/issuo - 600 

1 ad $1,580 $1,515 $1,330 
2"x2*A" 2 ads/issuo - 1,266 

3 ads/issuo - 

•COLOR - Add $100 ••• 

1200 

BAR CODE 

Labeling Software 
For DOS and Windows with dot-matrix. Laser Jot or 
DoskJot. Easy WYSIWYt; design Any format/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMmt, Soars. Mil -STD. Pennoys, WalMart. File Input 
LabolRIGHT tor DOS $279. l ahclRIGHT tor Windows 
$295. 

30 Day Money Back Guarantee 

Worthington Data Solutions 
(408) 458-9938 800-345-4220 

RF Terminal 
Communicates 2 way to Sorial Base Station from 
4001 000 ft. Easily covers 1.000,000 square toot 1- 
16 terminals por baso station. Keyboard, wand, 
CCD or lasor scanner input. 16 Soloctabfo frequen¬ 
cies. Small slzo and low woight 14 oz. with batter¬ 
ies. Baso Station $845 Terminal - $1095. 

http://www.cruzio.com/~wds 

Worthington Data Solutions 
3004 Mission Strool • Santa Cru/. CA 95060 

IOB4S0-91)30 • FAX 408 4!>0 9964 800-345-4220 

Bar Code Readers 
for PC, XT, AT, PS/2, Macintosh 

and Serial Terminals 
★ Attaches as 2nd Koyboard. no software changes 

★ Roads 2of5, 128, UPC/EAN. Code 39, etc. 

★ External or Internal attachmonl on PC 

★ Wand, CCD, Slot Badgo, Magstripe or Laser 

★ Supports DOS, Novell, UNIX, Mac OS, etc. 

★ 100+ Configurable Options 

★ Supports USA and International Keyboards 

★ 2 Year Warranty, 30 Day $ Back Guarantee 

A Direct From Manufacturer 

A Top Rntod by Independent Roviow 

★ Complete with CCD Scannor - $399 

★ Comploto with Laser Scanner $655 

★ Complete Wand only Reader- $299 

http://www.cruzio.com/~wds 

Worthington Data Solutions 
.1004 Mtankon Strool • Sonin Cruz, CA 95060 

400 450 9930 • FAX 408-458 9964 800-345-4220 

BAR CODE 

BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 

► Emulatos Koyboard: Works With Any Software 
► Data Appoars as Keyboard Input 
► Uses Enhancod Decoding Algorithms 
► Accepts Wand, Slot/Badgo, CCD, Lasor, 

Magnotic Stripe Roador, & RS232 Serial Input 
► Roads All Popular Bar Codes (16 typos) 
► Roads HIGH, MEDIUM. & LOW density codes 
► Auto-Discrimlnatos Between Bar Code Typos 
► Easily Programmed with a Bar Code Monu 
► Over 140 User Configurable Options 
► Daisy Chain Up to 96 Readers 
► Supports NOVELL Networks 
► Supports US & INTERNATIONAL Koyboards 
► Diroct From Manufacturer 
► 30-day $$ Back Guarantee, t Year Warranty 
► Comploto Unit with LASER Scanner - $645 
► Complete Unit with CCD Scanner - $299 
► Complete Unit with WAND Scanner - $299 

AMERICAN MICROSYSTEMS 
2190 Rognl Parkway, Euless. TX 76040 

(800) 648-4452 (817)571-9015 FAX (817) 685-6232 
www.amltd.com 

Windows Bar Code Fonts 
Add bar codes to any font based Windows pro¬ 
gram. Fonts designed for dot matrix, DeskJet 
and LasorJet. Print Codabar, 2 of 5, Code 128, 
UPC/EAN and Code 39 inside your Windows 
program. TrueType fonts, bitmaps and metafile 
support included. Only $199. 

Worthington Data Solutions 

(408) 458-9938 (800) 345-4220 

Portable Reader 
A AA Battery Oporatod, 64K or 256K 

A Display messages and optional voico messages 
toll operator what to do. Mossagos are easily 
rocordod (liko answoring machine) in any 
language. This unit is EASYI 

★ Double duty ns Non-portablo Reader 

★ 4x20 Suportwist LCD Display, 35 Rubber Koys 

A 2 Built-In Inventory Programs or create custom 

A Download lablos and Pick Lists 

★ Wand, CCD, or Laser Scannor Input 

★ Rends 2of5, UPC/EAN, 128, Code 39, etc. 

★ 2 yoar Warranty on Roador & Wand 

★ 30 Day Monoy Back Guarantee 

A 64K Comploto with Intogratod Lasor - $1299 

★ 64K Comploto with Steel Wand - $799 

A Small Slzo and vory long battery life 

http://www.cruzio.com/~wds 

Worthington Data Solutions 
3004 Mission Slrcni! • Snntn Cruz, CA 95060 

400 450 9930 • TAX 400 458 1)964 800-345-4220 

Portable Bar Code Reader 
>• Use as a PORTABLE, WEDGE, or SERIAL 
► 9V Battery Operation with Lithium Backup 
► 2x16 Suportwist LCD Display 
► 54 Koy Keyboard with Separate Numeric Koys 
► Roal-tlmo Clock Supports Date & Time Stamps 
► Roads all Popular Bar Codes (16 typos) 
► Wand, CCD, Laser, or Sorial Input Devices 
► Built-In Program Generator 
► Croate Your Own Custom Programs 
► 6 Built-In Inventory Programs 
>- Up to 250 Programs Can Rosldo In Memory 
► Croate up to 250 Data Files per Program 
► Up to 250 Look-Up Files In Momory 
► Built-In Calculator 
► Supports HAYES Compatible Modoms 
► 64 K Momory with Data Compression 
► 30-day $$ Back Guarantee - t Yoar Warranty 
► Complete Unit with WAND Scannor - $795 

AMERICAN MICROSYSTEMS 
2190 Hegal Parkway. Euless, TX 76040 

(800)648-4452 (817)571-9815 FAX (817)685-6232 
www.amltd.com 

WINDOWS™ LABEL PRINTER 
GEMINI Is the A0C Industry's lust Windows-only label 
pi inter. Impeccable print quality, nigged all-metal con¬ 
struction, many bonus features standard; allows you to 
print labels and bar codes Irom the Windows applica¬ 
tions you already use, without special labeling software 
or programming. Reseller inquiries welcome. 

THARO SYSTEMS, INC. 
P.0, Box 798. Brunswick, OH 44212-0798 

http://www.lhflro.com/lhflro/ Inlornol e-mail: tharo8Ptharo.com 

330-273-4408 Fax: 330-225-0099 

Bar Code Printing Software 
LabelWorks for Windows 

► Prints all Popular Bar Codo Typos (19 Typos) 

► Desktop Publishing Foaturos WYSIWYG, 
Scalabto Fonts, Rulors, Guidos, Linos, Shapes, 
Pago Zooms (25%-400%), Templates 

► Rotates Text, Bar Codes, and Graphics 

► Supports Windows Compatible Fonts 

► Chooso From Over One Hundred Popular 
Labol Formats or Design Your Own 

► Rich Text Support: Mix Styles, Typos, & Sizes 

► Automatically Prints Sorial Numbers 

► Imports & Exports Graphic Files: 

TIFF, GIFF, BMP. PCX, WPG. WMF, TARGA 

► Supports Virtually all Windows Compatible 

Printers (PostScript. Lasor. & Dot Matrix) 

► 30-day Money-Back Guarantee, $295 

• • * CALL FOR FREE DEMO SOFTWARE * • • 

AMERICAN MICROSYSTEMS 
2180 Regal Parkway. Euless, TX 76040 

(800)648-4452 (817)571-9015 FAX 1817) 685-6232 
www.amltd.com 

BOOKS 

12,000 COMPUTER TITLES 
Easy browsing & ordering in our onlino stores. 
Computer books from 450 publishers. Web URL 
http://www.compubooks.com. Excellent customer 
sorvice & technical assistance. Worldwide FedEx & 
USMail shipping. MC/Visa/AmEx/Novus/JCB cards. 

CompuBooks* Online Bookstores 
512-321-9652 Fax 512-321-4525 800-880-6818 

18 8 H Y 1 I I) I C EMBER 11) 9 (> 
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Circuit Design Software for Windows 
Ensy to uso schamatlc onlry. PCI3 design, «ikI slmu- 

,a,5n so,,waro- starting at $149 each. Complete PCB 
with schonuitics. auloroutor. and layout lor 

‘ -layer circuit boards, $399. Enhanced version with 
autopiacement, more symbol libranos, and up io 16 
layers. $649, CAM lilo outputs. 

Mental Automation, Inc. 
541!> 136lh Ploco, SE-BoNevuo WA 08006 

(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 

_http://vmw.mentala.com/ 

Inquiry 452. 

CAD/CAM 

CONTOURING MOTION CONTROL 
FROM A PRINTER PORT! A 

Indexor LPT,M software $249 
#r |m| VERSION 3 VISA/MC 

(.ontroti; <I|> Io six slop ftM>|<Mii ranHiltuiuiourify 
• L Inoar and Circular lnlor|>ol.ilion 
• Now loalures to accommodate machine control 
• AHy lo uso dovlco ctfivor Sopor Manual 
• (.Al) CAM inlndaco availahlo 

Ahilitw Quetamn Corporatton. l42?Arn<*lAvo MDIIliy bystems n««lyti. IA town <?fS)B&7-4398 

littp://www.at)ilitysystems com ,AX <?l5) 857-781*. 

Inquiry 453. 

B U Y E 
A PIRECT0RY 0F PRODUCTS and services 

CD-ROM 

$25.00 
- CD-ROMS 
HS'iSI'iSSaS.-JSS 

HOBBES 08/2W'nd0Wtt3 ' ^Windows9!.. „ „ 
y,,niw‘1’ teiMlos. lixoH, updates 

ISSrNETTOoS Ra#e8D-     * *',Rfi gMJ 
. ^Uhtwodtino toots A ixtilllMs SI ll* ft ppp 
LINUX Dovolopor s Rosourco tpr 

blacky/,mu Mini Hall, iiiomi1 w 
LINUX InHtnllflUon $ Getting Stnrlod Guido t? r,n 

745 M manual *' nu 
LINUX TOOLBOX 

u/M-J'rirri. '"I*11 *,,r Iwpinnanl 
uno ticc I™ rNU»„ ,0°" “ UM»M'ble GUI $<)!) <W 
MOTHERFof0pEnrBSD ,00% <:o,nRil"Wo (ilil *99 00 

nwtnuol lor ovoryihtna about Linux * 
ISSErd?0E,ur4 4 BP S GNU- wWU -’ore $:.0 00 

's 11 NS,, ITU/GCITT lUmrllxMik $JO OO 
TCL/TK lioltw.ini |o dovolop X-Windows ■iim.h < a, rv. 

SoWKigas » .-‘ •*"“* «S 
y !fVWW W<,,M,I(I on lint!' 
A-riLES Complete sourcoa lor X11MS A XFronHS $35 00 

Phono OtdW: t-800 800-6613 Woacaiot 
I .'ix Orders , | 520 526 95/3 MC VISA A AMne 
Inn Phone , I 520-52$ 9565 
V\j!b O^nrsMwiw.Mofflaglc com f mall ordmQinlomaglc com 
IlHoMa^R 11950 N. Hwy 89, Flagstaff. A2 86004 

Inquiry 457. 

DATA ENTRY SOFTWARE 

DATA ENTRY SOFTWARE 
Full featured, hoads-down data entry 

with two-pass verification, edit language 
output record reformat, operator statistics 

key from images (NEW!), free tech support. 
For PC, PC LAN, S/36, AS/400. 

FREE 30 day trial. 
£™5^Kheg" Tel: 206 776-6443 
2 929 Makati Rd., Fax: 206-776-7210 
Woodway, WA 96020_USA: 800-356-0203 

DATA RECOVERY 

We Can Save It! 
All Platforms - All Storage Devices 

Proprietary techniques so advanced wo 
rescue data others simply abandon 

DriveSavers 
Restoring data since 1985 

1-800-440-1904 
_ 415-883-4232 

Inquiry 461. 

CAD Solutions Software 
TG-CAD Professional v.6.0 

AoJPr?n32 b,jt C/Cf* Windows 95, Win NI K Win 3 1 
CAD Deve opers Kit The best in CAD/CAM soft¬ 

ware kits. Free Demo and Technical Paper 
1-800-635-7760 

Hix: 214 423-7288 BBS: 214 881 9322 
Disk Software, Inc. i*o Box 941152, Plano, rx USA 75094 

_E-Mail: disksoftWix.netcom.com 

Inquiry 454. 

CD-ROM 

Consolidated CDROM, Inc 
Worldwide suppliers of CD-ROM software. 

Wo do import, export, publishing & distribution. 
Wo also buy & sell all lypos of memory chips. 

Dealors Wanted! 

102 Greenwood Avo Wyncoto PA 19095 USA 

BOO-8CD-ROMS 215-572-9831/215-572-9632 fax 
Email: cdrornWconskJcdrom / www.consldcdromoom 

Inquiry 455. 

Dr. Dobb's CD-ROM Library 
The Software Professional's 

Essential Resource 
Dr. Dobb's collection of CD-ROMs 

holps today's programmers with the 
over-incroasing complexity of Ifioir job. 

Fonturing those CD-ROMs: 

Tho Al Sfovonti Cram Courso on C/C++ $09 g6 

Essonlial Books on Algorithms and Data Slrucfuros $59 95 

Essonluil Books on Graphics Programming $69 % 
Essoniiaf Books on Filo Formate $09 95 

Alternative Progtiimmmg Languages $^j9 gg 
Hands-On PtwfScrlpf Programming $39 95 

Scroon shot* and full product dotalls nwiilabto on our wob alto: 

www.ddj.com/cdrom/ 

Full, Unlimited Money-Back Guarantee! 
Call: (800) 500-6797 Fax: (913) 841-2624 

Email: orderstfmfi.com 
Int'l: Use mall, fax, Email or call (913) 841-1631 

Mnll Orders: 
Dr. Dobb s CD-ROM Library 

1601 Wosl 23rd St., Sulto 200, 
Lawronco. KS 66046-2700 USA 

Inquiry 456. 

CD ROM TOWERS & 
JUKEBOX SERVERS FOR 

ALL OPERATING SYSTEMSI 
RAID NOW AVAILABLE 

No Device Olivers/ MSCDEX noortod. Compiolo Kit 
Networks CD Homs, unlimited usor liconso. DISCPORT 

MIS, NONE BETTER AT ANY PRICE" 
Call NOW: 1 (800) 482-1866 305-597-3980 

http://www.joscdrom.com 

Inquiry 458. 

WALNUT CREEK CDROM 
FreeBSD V I 5 Rock solid Berkeley Unix lor PC w/src 

7 disc set, easy install. 6 mo updates $39 g5 

V,,sc WH' 96 -OFFICIAL * lelease 
by Paliiek Volkerdlng Internet's lavonte $39 g$ 
Cica MS Windows 2 disc sot. 11)00, Windows pioflianis 

Wljw* ‘limns, toms, shells, sic. Indexes In German/ 
. [tolton/fieix:h/l 1 iglisfk/Japanese Oust, updates $29.95 
Hobbus OS/2 l(X)f) MH Fiuo/Sharewaio drivers, iipp's, 
c. Producl of Hie yeail 6 mo updates $29.96 
Slnilel MSD08. 2 discs, pilmiinii Internet loctioiciil 

programming Free/Sluroware . $29.95 
Black Hawk Now Win. 95 shareware collection $29 95 
Internet Into 13.400 doc's FAQs, I BCs, A It Ns <39 g§ 
Music Workshop Music prog., midi, demos, etc $39 95 
Project Giiieiibern 560+ must mad works ot literatim: 

tadi doeumant |» in ASCII format text, . $3995 
Scientific Library Technical shareware. OOS/Win $39 95 
I’OV Ray Hay--tracing images, sre, documenlaliuri $39 95 
/()♦ titles <11)0111 Windows 95 A NT. games. Tel, perl. Qlt/| 
Hiim Radio. Music, Fords, RoyaNy-lree images 

Call for your FREE catalog today! 
All our products have a one year unconditional guarantee! 

1-800-786-9907 
4041 Pike l ano. Ste 0-215. Concord. CA 94520 

+1-510-6/4 0783 VIsa/MC/AMEx. Fax: +1-510-674-0821 
ord8rstfcdrom.com http://Wyvw.cdrom.com/ 

Inquiry 459. 

COMMUNICATION-VOICE/FAX 

InfoOnCall 
Tour Communications Solution 

Customizable phono operator, voice mail box and 
fax machine all in one! Croato. 

Automated lech-support • Co. nows by voice or lax 
Product lists • Pager • and much morel 

For OS/2. Win 95, Win 3.1, & DOS! 

TTC Computer Products (972) 594 8103 
Download tho demo at www.lnfoOnCall.com 

Inquiry 460. 

The Leader in Data Recovery 
• Expertise in virtually ovory oporaling systom 

A modln storage do vice. 

• Emorgoncy sorvlcos with calls answorod 
24 hours a day. Call for n FREE consultation! 

ONTRACK DATA RECOVERY 
Mpls • LA • DC • London • Tokyo • Stuttgart 
1-800-872-2599 • www.ontrack.com 

Inquiry 462. 

DATA RECOVERY when I.T. Matters 
• Tapo, Optical or C.D. Media 
• Accidental Overwrites 
• Hardware or Software Failure 

_VOGON 
USA0P0 SMlzSe?”042 FaX 0040 

Fax 405-364-8242 
Germany Tol +49 (0) 180-522-15-42 
__Fax +49 (0) 89-69-37-00-55 

Inquiry 463. 

DATA/DISK CONVERSION 

CONVERSION/DUPLICATION 
TaP® 4mm< QIC. 8mm, DLT, 9-trk, 3480/90/90E 
Disk: 3", 37,", 5V+", 8" CD-ROM 

1-800-357-6250 
Shaffstall Corporation ^.oao on-r? 
7901 East 88th Street Fax 317-842-8294 
Indianapolis IN 46256 salostfshaffstall.com 
Since 1973_http://www.shaffstall.com 

EDUCATION 
fl.s. A M.S. In COMPUTER SCIENCE 

For Computer SctencM offors an in- 
hom* ^ P'ogram to oam your Bachoior ol Sclonoo 

i',. ""''" 11 '' 1 ..... M8/DI18 BA8I0 
»Ab(.AI, C, C++. Daln Fite ProcoBiiiog. Data Sfruotunra & 
Operating SMtorna. M S. program inctudos Biib|oclB m 
S2H5? f.n«inoo""P ArUfrcml Inlullig.nc©. Ada and 
vZVi JU n,lTa 0O!?!T!1**so AcaiKMed Momina : 
World Association of UnlvoraHMis and Collogos 

AMERICAN INST, for COMPUTER SCIENCES 
2101-BY Magnolia Avo., Suito 200, Birmingham, AL 35205 

1-800-767-2427 . 1-205-323-6191 
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ENGINEERING SOFTWARE 

ENTERPRISE WIDE VIEWING AND MARKUP 

Uho AuloVUo Prolaaitonal l<> view nod mark up documents. 
Gain access lo over 100 lllo kxmata from engineering, voc 
lor. rnstrir, hybrid, wordprocoBsor, uproadslioot. database, 
fax. and more. Supported format;, ncltidt AutoCAD DWG, 
MlcroStation DON. TIFF, Word, WordPerfect, Excel, and 
more. Available for Windows, DOS, and UNIX. 

Cimmetry Systems Inc. 
(800)361-1904 Tel: 514-735-3219 Fax: 514-735-6440 

Inquiry 465. 

HARDWARE 

Pre-Owned Electronics, Inc™ 
THE Independent Provider, sorving tho Dealer, 

Professional, Corporate, Government, and 
_Educational Buyer since 1985._ 

APPLE 11“ & MACINTOSH” 
SYSTEMS«PARTS • EXCHANGE REPAIRS 

Call for a Catalog 800-274-5343 
Office: 617-778-4600 • FAX: 617-778-4848 

125 MIPDLESI X HfHNIMKE * MEDFORD, MA 01730 

Inquiry 466. 

HEWLETT-PACKARD 
Buy - Soli - Trade 

LasorJot ColorPro 
DeskJet DraftPro 
RuggedWritor DraftMnstor 
Electrostatic Plotters DesignJet 

HP 9000 Workstations and Voctrns also avoilablo. 

Ted Dasher & Associates 
Your Hewlett Packard Remarketing Specialist 

Phono: (205) 591-4747 Fax: (205) 591-1108 
(800) 638 4833_E-mnll: HaloHkOdashcr.com 

Inquiry 467. 

MULTITASK KERNEL 

SERIAL DRIVER RS232 
I asyia.sk 4.0 porteclty suits requlromonts of scientific 
laboratories nn<l nutornnliori departments lor measure- 
ment. alort or tobollcs application For DOS. DPMI and 
Windows. No royalties 
MFASK Pro lor Pascal. Dalphi or C++: USD $;*00. Sopor 
Pi i In I Minpinia source code: USD $2000. 
Prices do nol Include VAT, Taxos and shipping 

RAMSI 
40 Bow Lano, London EC4M 9DT, U K. 
Fax: +33 - (0) 1 46 32 48 37 E-mail: ramslttoasynel.fr 

Inquiry 471. 

PROGRAMMERS’ TOOLS 

High-Speed xBASE Engine for Java... 
C, C++, Visual Baste and Dnlphi programmers. Get 
multi-user compatibility with FoxPro, Clippor and 
dBASE files. CodoBa.so is portable between DOS, 
Windows and UNIXI Includes client/server option 
ns woll as data-awaro custom controls and n visual 
report writerl 

FREE 30 day test drive! 
Call Sequiter Software Inc. for details. 

Phono 403 437-2410 FAX 403 436-2999 

Inquiry 472. 

SECURITY 

A/.-Tf.cii Software, Inc. 
Leaders in Software Security 

EVE8L0CK Snle-tt EVE8HET 
Phones(S16) 776-2700 *310 

lux: (816) 776-8398 * Dcpl: SIHG-310 

Internet: uww.az-tecfi.com 
_K-IHaii,: mlMOm-tcch.com_a 

Inquiry 473. 

SECURITY 

Cop's CopyLock II 
Professional software protection. 

DOS, OS2, Win 3.1. Win 95, NT, Networks. 
CD-ROM and Internet Security. 

Known and used world wide since 1984. 

www.linkdata.com 
LINK Data Security 

Int i; + 45 3123-2350 Fax: + 45 3123-8448 

CRYPTO-BOX"" locks in your profits! 
The Marx CRYPTO-BOX is tho result of 10 years 
experience in effective software protection. 
• microprocessor controls ID codes, memory, dynamic 

algorithm and high speod data encryption 
• remote accoss to passwords and counters 
• license metering in networks: single key per I AN 

MARX International, Inc. 
Sen us at CUMIK X in I an Vegai. Microsoft Part nor Pavilion #1106 

404-321-3020 1-800-MARX-INT tax 404-321-0760 
Visit our Homo Page: http://www.marx.com 

Inquiry 476. 

KEY-LOK II™ SECURITY 
Softwnro Piracy Prevention Survival 14 yours proves 
effectiveness. Active algorithm, programmable memory, 
counters, dale control, romote update. No ID on dovico 

Low pricing (o.g. $16.50 oach lor 5). 
No startup costs. 

Amo. ACCESS CONTROL syatoian and disk dnvWsyslom LOCKS 

MICROCOMPUTER APPLICATIONS, INC. 
3167 E. Otero Circle, Littleton, CO BUI22 

http: // www.c sn. not/koy lok 

1-800-453-9565 (303)770-1917 FAX: (303) 770-1863 

Inquiry 477. 

INTERNET PRESENCE 

“Virtual Web Hosting" 

wwwe YourName ecom 

$24.95/mo. 
(800) 808-9241 / FREE "web" Page 

http://PICK.NET RESELLERS Wolcomo 

Inquiry 468. 

LANS 

Little Big LAN 
The most flexible network 

• Peer to Peer I AN to 250 nodes 
• $/5 total software cost, not ikh node! 
• I ink via serial, parallel, or Modems 
• Also via Ethernet oi Arcnet, or mix! 
• Typically only 4()k ol HAM 

Information Modes 
■ •I "i. 1 • I’O Drawer i.Denton fX 78809 

Fax 817-382-7407 Ordors 800-628-7992 

Inquiry 469. 

LASERJET PCL VIEWER 

Visual PCL- End-user & Developer Versions 
Vlow your multi-page PCL5o print tllos in Windows 
complolo with all fonts and macros. Print to non- 
PCL printers. Fax using standard Windows soil- 
wnro. Uses true PCL5o Intollifont typefaces and 
rendering software. Runs undor Windows 95. NT 
and 3.x. Full evaluation available on Web slto. 
16/32 bit Libraries available lor OEM Integration. 

Visual Software http://www.visual.co.uk 
Fax: +44 1306 742 425 goddosMvisuul.co.uk 

Inquiry 470. 
19 0 BYTE DECEMBER 1996 

THE ULTIMATE SOFTWARE SECURITY 
8TOPCOPY family UNCOPIADLE co|»y protection 
STOPVIEW software encryption 
NET LIMIT nr >1 work llconso motoring 
DOS. Windows(3.X, 95. NT). Mac. OS/?, support 
Mat hlno llo Inter not I’roTei lion i i M • I. . I.. ■> 
Soriali/nlion, Dnlo A Exocution Limitation, Registration, 
Romote Authonticatlon, Concurront Ururr Limitation 

* Our products doNtroy Al I ol our oompotilion 

BBI Computer Systems, Inc. 
14105 Heritage Lano, Silver Spring, MD 20906 

SOO/TRY-ABIII 800/879 ??74 301/871-1094 IAX: 301/400 7545 
E-mail: bbUdbOlct.com Web I>t1p //www,Irbies coin 

Inquiry 474. 

CRYPKEY SOFTWARE LICENSING SYSTEM 
“Software Protection with NO hardware lock and NO disk key 
CtypKey is software copy protection that is 

completely secure horn any disk copy progiam 
perfect for CD-ROM or INTERNET distribution! 
cost elloclrve. user Inondly. and 100% guaranteed 
to satisfy I 

CtypKey am increase your software sales: 
upsell options and levels ol your software 
lease or demo your software hy runs or lm>o 
enable or upgrade your customors Instantly 
by phono, lax or email! 

New! unique Ready To Try feature upon install allows 1 trial 
period only por customer. Nowl unique Add-On feature - add 
more options, levels, runs or lime to existing licenses New! 
CrypKoy Instant protects in iust 5 minutes with no source 
codo changes. 
CtypKey is completely compatible with MS-DOS. MS-Windows 
3.x. Win32s. WmQS, Win NT. and manages network licenses 
on all Novell and Microsoft operating system based networks. 
CrypKoy is produced by Kenonic Controls Lid software and 
engineering since 1972. 

Kenonic Controls Limited 
7175-12lh Street South East 

Calgary, Alberta, Canada T2H 2S6 
(4031250-6200 • lax: (403)258-6201 

INTERNET: crypkeywk0no11ic.com 
WFB: blip:,Vwww.kenonlc.com/crypkey,him_ 

Inquiry 475. 

SOFTWARE/DEVELOPMENT 

ADVANCED DEVELOPMENT TOOLKITS 

EDAT 
Cimmetry System's Engineering Data 
Access Technology (EDAT) provides pro¬ 
grammers with complete access to uAD 
drawing information. Uso EDAT to road, 
query, write and modify AutoCAD DWG, 
DXF, and MicroStation DGN formats. EDAT 
is available on Windows, Win 32s, UNIX 
and DOS. 

VCET 
View enable your application with VCET 
(Viewing and Conversion Enabling Tech¬ 
nology), the most extensive viewing 
libraries. Add viewing capabilities for over 
160 file formats within your Windows 
application in a matter of hours. The same 
technology used in AutoVue and other 
leading viewing and document manage¬ 
ment software. 

Cimmetry Systems Inc. 
(800)361-1904 Tol: 514-735-3219 Fax:514-735-6440 

Inquiry 478. 

SOFTWARE PACKAGING 

FREE SOFTWARE 
PACKAGING CATALOG 

Everything you wMI need to Package, Distribute, and 8hip Yout 
SotlwnroK From menuale and binders lo mnllere end shipper* 

LABELS • LABELS • LABELS 
For your rilHkottoB, plain or custom printed 
dot matrix oi latror printer .. froo uamplott 

•••FREE CATALOG*•• 
Hice & Associates 

8586 MonticeXo Dr,, West ChoNlor, OH 45069 

Phone/Fax: 513-779-7977 

Inquiry 479. 



SOFTWARE/ENGINEERING 

BUYER’S MARI A DIRECTORY OF PRODUCTS AND SERVICES 

Analog/Digital Simulation!! 

Wlmlown. NT. DOS 
Powor Mac, Macintosh 
Il8mc«4 nonl Tim© SPICE 
Mixed Mode Simulation 
Schematic Entry 
Now AHDL Modeling KltH 

P.0 Ik* 710 Snn Pedro, CA 90733 0710 

(310)833 0710. FAX (310)833-9658 __ 
CoH your Froo Domo and Information kit. 

Modol Librarian, RF, Powor 
Moro Than 5000 parts 
Wavotorm Analyst. 
Full SPICE programs 
starting at $95. Comploto 
systoms, $595-52595 

intusoft 
Inquiry 480. 

SpiceAgeMW 
Windows Analog Circuit Simulator 
Tim ’Valtin lor llm dollnr" pnekngo you’vo hoard about! 
♦ High upood Interactive Roal-llmo analysis: AC. DC 

TmnRlonl, Fourier. Twnporalure ♦ Fast pilmlllvos 
♦ Added functions ♦ Gain, phase, Impedonco. group 

delay, noise, reflection coelf. and MORE are included* 
Starling at $895 

Tatum Labs, Inc. 
12H7 N Silo Ridge Duvo, Ann Arbor. Ml 4B10H 

313-663-8810 FAX 313-663-3640 

Inquiry 481. 

SOFTWARE/GRAPHICS 

The Next Generation of 
Imaging Toolkits™ 

ImageGear™ 6.0 
AccuSoll announces the now standard 
in imaging lochnology — ImageGear 6.0'M 
Ihe most comprohonsivo imaging toolkit on 
tho planet'M. 

Now Featuros include: 
e Over 45 Rastor Imago Formats! 

Fastest JPEG. Group 3/Group 4 
* Over 100 now API functions 
4» Available for all platforms 
*I> Now GUI functions 
* Faster imago display & transparency 
* Display with subpixol accuracy 
«t» Advanced imago processing 

Faster image compression 
* Now display features, effects, and moro! 

AccuSoft Corporation 
Call (800) 741-7130 

www.auusoft.com 
TELfSOB) 8911-2770 I FAX (508) 098 9662 Dapt. BM4 

'? Westlxuouflh Business Park Wnslbornugtt. MA 01581 tJSA 

Inquiry 482. 

TELEPHONE OFFICE SIMULATOR 

Telephone c/o Simulator 
• PDX ■ C/O line voH.kjon 
• Pbwor I tinging with patlerrw 
• Dial codon for do reeponaee 
• Criil ID (FSK) mi many formats 
• Vbu can script o«ll Id. lono bursts, ole. 
Whnt do you nood? 

Dianatek Corporation 
122 Keyset Street, Nor Hi Sutton NH 03260-0616 

Voico: 603-927-4955 Fax: 603-927-4715 
E-Mail: dlanatokWconknot.com 

WINDOWS 

FREE INTERNET 
Free PPP, Got On-Line Immediately, Telnet 
to other BBS’s, Surf the World Wide Wob, 

28.8k modems 

1-914-346-1777 
All You Pay For Is Tho Call 

Inquiry 483. 

SOMETHING MISSING? 
Complete your BYTE collection by ordering Back Issues today! 

1991 1992 1993 1994 1995 1996 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Special Issues IKMilr Vmwirt '•* I 

BtkiMriartJ 

Special Issues U.S. Delivery $3.00, Foreign Delivery $4.00 • 1990 thru I'JOOU.S. Delivery $6.50, Foreign Delivery $8.50, 

Canaria a Mexico $7.00 All issues prior to 1990 U.S. Delivery $3.00, Foreign Delivery $4.00. (Call for availability) These 

prices include: postage (US), surface mail (foreign). All cheeks must be in U.S. funds and drawn on a U.S. bank. 

Please indicate which issues you would like by checking (/) the boxes. Send requests with payment to: 

Check enclosed 

VISA MasterCard 

Card# 

Exp. Date 

Name 

Signature 

First Name 

Last Name 

Address 

Address 

City 

State 

Back Issues. 

One Phoenix Mill Lane, 
Peterborough, N.H. 03458 
(.603)924-9281 

Charge: 

American Express 

Zip 

A Division of I hi' Mt'< .raw-l till ContjMmt's 
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ADVERTISER CONTACT INFORMATION 
To order products or request free information, call advertisers directly or send in the Direct Link Card by 

mail or fax! Let them know you saw it in BYTE! 

INQUIRY NO PAGF NO PHONE NO, 

A 
88-89 ACI SYSTEMS 183 888 618 6188 

738 ACORN COMPUTER GROUP 37 +44 0990 329070 

126 ADOBE SYSTEMS INC 83 800 388 9883 
nxl 23708 

103-104 AE HOME CORPORATION 185 818 061 2499 

232-233 AIR MEDIA 94-95 7146448223 

127-128 ALADDIN SOFTWARE 
SECURITY INC 

76 212 664 2678 

741-742 ALASKA SOFTWARE 40IS 30 +49 6196 0572 22“ 

196 ALTEX COMPUTERS 4 
ELECTRONICS 

174 800 531 5369 

86 AMERICAN ADVANTECH 184 800 800 6889 

* AMERICAN POWER 
CONVERSION 

32A-B 

129 AMERICAN POWER 
CONVERSION 

33 800800-4APC 
DPT.A2 

* AMERICAN POWER 
CONVERSION 

64A-B 

130 AMERICAN POWER 
CONVERSION 

65 401 788 2707“ 

• APEX PC SOLUTIONS 97 800 861 5868 

114-118 APPRO INIE RNATIONAL INC 186 800 927 5464 

170 ARTECON 143 800 872-2783 

B 
BANDWIDTH SOLUTIONS 
SUMMIT *97 

133 800 647 7600 

450 BIX 205 8006964775 

131 BORLAND INTERNATIONAL 21 8003366464 

• BYTE 163 603924 2663 

• BYTE 206 603924 2663 

• BYTE 40IS17 603 924 2663 

• BYTE BACK ISSUES 191 603 924 9281 

• BYTE BACK ISSUES 40IS 19 603 924 9281 

• BYTE CUSTOMER SERVICE 22 +353-91-752 792 

• BYTE EURODECK 73 603924 2533 

• BYTE FIELD SALES 40IS18 +353 91 752-793 

• BYTE ON CD ROM 203 800 924 6621 

• BYTE REPRINTS 89 6039242525 

• BYTE SUB MESSAGE 22 

* BYTE SUB MESSAGE 40IS32 

• BYTE WEB SITE 197 htlp://www.byto.<;om/ 

C 
95-96 CAMELEON TECHNOLOGY INC 185 8004407466 

225 CARDIFF SOFTWARE 93 800 659 8755 

234-235 CENSUS COMPUTER 99 818 839 2838 

195 CENTRAL DATA 71 8004820397 

109 CENTRAL TECHNOLOGIES 186 800 632 8064 

731-732 CHICONY ELECTRONICS CO 29 

183 CLEAR SOFTWARE 154 6179666755 

118-119 CLOU CONSULTING 187 8002260640 

739-740 CMD TECHNOLOGY 40IS 12 714 4540800 

701-702 COMPEXINC 40IS6 714 630 7302 

197 COMPUTER DISCOUNT 

WAREHOUSE 

166-167 BOO 050 4CDW 

' COMPUTER PROFESSIONAL S 164 
BOOKSOC 

614 759 3749** 

703 COMPUTER QUICK 40IS31 415 861 8330 

198 COMPUTERLANE UNLIMITED 168 8006263482 

132 COMTROLCORP 106 800 926 6876 

133 COREL 61 613 728 0826 
«xl 3080 

199-200 CYBEX COMPUTER 171 2054304000 

PRODUCTS CORP 

INQUIRY NO PAGE NO PHONE NO 

201-202 CYBEX COMPUTER 172 206 430 4000 
PRODUCTS CORP 

704-708 CYBEX COMPUTER CVI 206 430 4000 
PRODUCTS CORP 

D 
• DA1ACOM 151-159 

• DATAPRO 180 

191-192 DELTEC 88 800 335 8321 

166-16* DISTINCT CORPORATION 156 4083668933 

134 DISTRIBUTED PROCESSING 
TECH 

46 407 8306622 

189 DR, SOLOMON S SOFTWARE 81 617-273 7400 

135-136 DTK COMPUTER INC 138 800280 2385 

125 DUNN SYSTEMS 187 800486DUNN 
ml 405 

E 
706-707 EUTRON 40IS10 +39 35 201003 

736-737 EXABYTE EUROPE 40IS23 +3120254 0090 

F 
137 FAIRCOM CORPORATION 132 800 234 8180 

708-70* FAST SECURITY AG 40IS5 +49 89 894221 20 

164-166 FINSON 131 +39266987036 

729-730 FIRST INTERNATIONAL 
COMPUTER 

40IS2 1886 2 718 2782** 

203-204 FIRST SOURCE INT’L 177 7144487760 

720-721 FISKARS POWERS SYSTEMS 40IS9 +3580452661 

212 FOREFRONT DIRECT INC 175 8006534933 

G 
105 GAGE APPLIED SCIENCES INC 183 800 567 GAGE 

o*1342b 

230-231 GEOSAT 92 800772 3667 

177 uoiu IROI1I r 
SOFTWARE INC 

155 408 370 2800 

213-214 GRANITE DIGITAL 178 510471 6442 

710 GREY MATTER LTD 401S 26 +4410)1364 664200** 

H 
120-121 HIWAY TECHNOLOGIES 187 800 339 HWAY 

I 
90-91 ICP ACQUIRE 183 8886186188 

• IDT INTERNET 181 8006899438 

724 INFOCUS 11 +31 2356 23200 

718-719 INNOVATIVE SOFTWARE 40IS32 +4969236929 

178 INNOVUS MULTIMEDIA 117 888 301 7728 

* INTEL CORPORATION 16-17 800 5383373 

193-194 INTERGRAPH COMPUTER 
SYSTEMS 

79 800763-0242 

92-93 INTERLOGIC INDUSTRIES 184 516 420 8111 

106 10 TECH 183 2164394091 

K 
87 KILA 184 800 506 6749 

138-139 KINGSTON CPU UPGRADE 58 7144352600 

140-141 KINGSTON STORAGE 39 714 438 I860 

L 
215-216 LA TRADE 170 3105390019 

122-123 LAHEY COMPUTER SYSTEMS 187 8006484778 

717 LANSOURCE 
TECHNOLOGY 

40IS11 416 535 3555 

94 LIBERTY SYSTEM INC 184 408 083 1127 

• LOCKHbbU/MAHI IN 120 

711 LOGIC PROGRAMMING 
ASSOCIATES 

40IS29 8009497667 

190 LUCENT TECHNOLOGIES 26 1 888 4 LUCENT 

INQUIRY NO PAGE NO. PHONE NO 

M 
712-713 MAGIC/MSE 40IS25 +972 3 638 9292 

• MCGRAW HILL ON LINE 40IS23 

• MCGRAW HILL COMPANIES 75 

226 MICRO 2000 90-91 818-647 0125 

207-208 MICRO SOLUTIONS 
COMPPROD 

169 800-295-1214 

205-206 MICRO SOLUTIONS 
COMPPROD 

173 800 295 1214 

• MICROGRAFX 51 800 877 3040 

• MICROGRAFX 161 800 877 3040 

• MICRO INTERNATIONAL INC 184 800987-5887 

159 MICRON ELECTRONICS 56-57 8004862059 

158 MICRON ELECTRONICS CII-1 8003627306 

160 MICRON ELECTRONICS 110-111 800 723 2998 

99 MICROPATENT 185 800 084 9800 

• MICROSOFT CORPORATION 129 800 821 7930 
DEPT A810 

• MICROWAY 137 508 746-7341 

82 Ml NICOM/CL ASSN ET VIDEO > 182 +972 2-518503 

229 Ml PS DATALINEAMERICAINC 99 619 679 4070 

173-174 MIROCOMPUTERPRODUCTSAG 43 +49 531 2113 100 

727-728 MITAC 40IS15 + 886 2 501 4265** 

725-726 MITAC 40IS20 +886 2 501 4265** 

N 
107 NATIONAL INSTRUMENTS 183 8004333488 

• NET2PHONE 181 201 928 2990 

• NETWORLD+INTEROP 98 8004882883 

144 NSTL 161 810 941 9600 

181-182 NSTOR CORPORATION 130 800724 3611 

0 
124 OBJECT MANAGEMENT 

LABORATORY 
187 8008789OML 

• ON TIME MARKETING 40IS29 +4940227 9406 

• OSBORNE MCGRAW HILL 198-199 800 822 8158 

P 
734-735 PANDA SOFTWARE 

INU KNAIIONAl. 

401S 16 +34-1 3013015 

714 PERSOFTINC cv 800 368 5283 

179-180 PHILIPS BUSINESS 

ELECTRONICS 
140 + 886 34549566** 

733 ROUPS SEMI CONDUCTORS 24-25 +31402724825“ 

145-146 PINNACLE MICRO 7 7147893000 

147 PKWARE INC 147 414 354 8609 

186-187 PLAY INC 105 800 306 PLAY 

209 POLYWELL SYSTEMS 179 8003007659 

171 POWCROUEST 12-13 800 379 2b66 

161 POWERSOFT OPTIMA 

Q 

35 8003953525 

148 ONX SOFTWARE SYSTEMS LTD 18 8006560566 
o*11029 

102 QUALSTARCORP 185 8004680080 

80-81 QUATECHINC 182 800 553 1170 

R 
715-716 RAIMA CORP 40IS8 206-657-0200 

149 RAINBOW TECHNOLOGIES 62 714 486 7300 

83-84 RCI 182 800 RCI 8090 
oil 71 

112-113 RECORTECINC 186 888 RECORTEC 

188 RICOH CORPORATION 84 800544 8246 

210-211 ROSE ELECTRONICS 176 8003339343 

1 <) 2 BYTE DECEMBER 1996 



ADVERTISER CONTACT INFORMATION 
I’MONI NO INQUIRY NO 

117 SCITECH INTER NATK )NAI 

722-723 SEH COMPUTEMTECI1NIK 
GMBH 

* SFDINC 

221-222 SHARK MIJLTIMI DIA 

150 SILICON GRAPHIC:.'! 

118 SILICONRAX 

97-98 SUGER DESIGNS 

175 SOFTBANK/COM 1)1 X 

217-215 SOFTWAY 8Y8TI MS 

85 STARTECH COMPUTER 
PRODUCTS 

188 HIM) H08 1)044 

»8 <49 021 04228-0 

2 3 

mi 

u« 
INI) 

Ilf 

171 

IN* 

415027 7300 

000 000-3321 

110011:10-0104 
III PI I r>0055 

1100 700 1)580 

702 300 8505 

817 433 1(100 

418 IIUII 0700 

HIM) 788 11144 
ml 231 

STATSOFT 

110 TALKING TECHNOLOGY INC 182 

152 TEKTRONIX 23 

TELECOM 44.45 

101 TERN INC |86 

153 TOSHIBA AMERICA INC 68-87 

154-155 TRAVELING SOFTWARE 125 

111 TRIMAPINTERNATIONALINC 186 

V 
210-220 VCOMMUNICATIONS 176 

108 VIDEXINC 183 

PHONI NO 

diii 749 1119 

PAGE NO PHONE NO 

IIOO 045 4004 

000 030 6100 
ml 1343 

016 7611 0110 

HOC) 407-7777 

000 224 7704 

510 447 2030 

800 6411 6766 

541 756 0621 

158-157 VIEWSONIC 

184-185 VOCALTEC 
52 8000888503 

130 8008003042 

w 
WALKER, RICHER A QUINN 15 206 217-7100 

227-228 WIBU SYSTEMS AG 93 +40-721-031-72-22“ 

223-224 XICOMPUTERCORP 96 7144980058 

Z 
100 ZWORLD ENGINEERING 185 016757-3737 

HYII ADVERTISING SALES STAFF 
loriSilverstein, National \ii\ mining Director, 921 East wind Drive, Suite 118, Westerville OH 4 U)HI 

lei (1114)899 4!HM, Fox: (614) 899-4999, lorisf@megraw-hill.eom 

NEW I N(il AND 

Cl, MA, Ml, NH, NY, HI, VI, 
Ontario, Canada, I astern ( duatla 
John Ferraro (01 7) lino ujj i 
(212) 512-7555 

jfcrraro@mc<jraw hill nmi 
JeanneBeeson(61 /) m.o i. him 

jbccsorurrmcgraw hill.urn 
The MrGraw Hill ('ompanli •. 
24 Hartwell Avenue 
Lexington, MA021/3 
FAX: (617) 860-630/ 

NEW YORK 

NY Metro, NJ 
Michael Feinberg (212) 517-4811 
fcinbcrg@mcgraw-hill.com 
Jill Poliak (212)512-3511!. 
jpollak@mcgraw-hill.com 
The McGraw-Hill Companies 
1221 Avenue of Americas- /Hthllooi 
New York, NY 10020 
FAX: (212) 512-2075 

..IHWI ST, ROCKY MOUNTAIN 
AI.AM.IA,MS,OK, IN, IX 
•leil Pimganihan (214) 688-5165 
h* '1paHii fncgraw-hill.com 
Mu mi Higgins ((>03) 924-2596 
hhlgghiM)/ megraw-hill.com 
Hu Mediaw Hill Companies 
Mm kingbird lowers 
Me 11041 
M li W Mockingbird Lane 
I»•!(.IX 75247-4943 

I AX (214)6118-5167 

Mill ATLANTIC SOUTHEAST 
Nl vv mi HI A/ONI INI PRODUCTS 

•M I" H «*A,l-Y,Ml),N(’,PA.SC,VA.WV 
0298 

obi lm M/ im graw-hill.com 
Paul ham li d (014) 899-4912 

Ham bak<, megriiw-hill.com 
Hu Met haw Hill Companies 

41 70 Ashford Dun woody Road 

All.mia, ((A 10.(10 
I AX (7 701409 11022 

CENTRAL U.S. 

IA, IL, IN, KS, Ml, MN, MO, Nl), Nl Oil 
SD.WI 
Lori Silvcrstcin (614) 899-4908 
lorisf@mcgraw-hill.com 
Paul Franchak (614) 899-4912 

franchatomrgraw-hill.com 
The McGraw-Hill Companies 
921 EastwindDrive,Sulk* lid 
Westerville, OH 43081 
FAX: (014)899-4999 

NORTH PACIFIC 
AK, Northern CA, HI, ID, MI, OR, Silicon 
Valley, UT.WA, WY, 
Western Canada 
Roy J. Kops (415) 513-0801 
rkops@mcgraw-hill.com 
Lisa Farrell (415) 513-6862 
lfarrctomcgraw-hill.com 
The MeGraw-Hill Companies 
1900 O'Farrell Street, Suite 200 
San Mateo, CA 94403 
FAX: (415) 513-6867 

SOUTH PACIFIC 

A/, Southern CA, CO, NM, NV 
Beth Du das (714) 753-8140 
hdu(lns@mcgraw-hill.com 
Geanette Perez (714) 753-8140 
gpcrc2@mcgraw-hill.c0m 
Ihc McGraw-Hill Companies 
15035 Alton Pkwy., Suite 290 
Irvine, CA 92718 
I AX: (714) 753-8147 

PI 11RBOROUGH, NH OFFICE: 

Sales I AX 603-924-2683 
Adver tising I AX 603-924-7507 

BUY!RS MARI 

Mark Stone (003) 924-2533 

stoncm <timcqriiw-hill.com 
BYT l 
One Phoenix Mill Lane 
Peterborough, NH 034 58 

BYTE Deck 

Brian Higgins (003) 924-2590 
bhiggins@mcgraw-hill.com 
BY TL 
One Phoenix Mill Lane 
Peterborough, NH 03458 

EURO-DECK 

Mark Stone (003) 924-2533 
stonem@mcgraw-hill.com 
BYTE 
One Phoenix Mill l ane 
Peterborough, NH 03458 

, ,, „ „ INTEHNAIliiNAl ahvi ii using SALES STAFF 
L Bradley Bro wne. Inu-mol,on„l W.W     n Mil lane. Merbarough.NH03458 

Tel:(603)924-2MI,ln< , ,,, 

UNITED KINGDOM, BENELUX 

Jonathan McGowan 
jonmcgow@mcgraw-hill.com 
The McGraw- Hill Companies 
34 Dover St. 
London W1X4BR 
England 
Tel: +44 171 495 6781 
FAX:+44171 4956734 

ISRAEL 

Dan Aronovie 
rhodanny@ iictcom.co.il 
DARA International 
41 Ravulski 
Ra'anana 43220 
Israel 
Tel: +972-9-7419544 
FAX:+972-9-7481934 

KOREA 
Young Sroli rhino 
Jl S Media Inleinalluu 4 
6th IL, Donghy« 
47-16, Myungll Dong 
Kangdong (In 
Seoul 134 070, too i 
Tel: +8/ 7 am i n i 

FAX: +87 4IM 1414 

ITALY, I RANI I, SPAIN 

PORTUGAL, SCANDINAVIA 

Zena Coupt1, Amanda MId h n 
101045.1710<r/'i (impost i v» •.mm 
A-ZInternationalSal< lid 
70 Chalk I arm Road 
London NWI HAN 
England 
Tel: +44 171 2843171 
FAX:+44 171 284 II 74 

GERMANY, SWITZERLAND, 
AUSTRIA 

lUrgrn Heisc 
jhcisc@mcgraw-hill.com 
Ihc MeGraw-Hill Companies 

I mil von Behring Strasse 2 
D 60439 Frankfurt 
Germany 
I' l (4!) 09 5801 140 
I AX < 49 69 5801 145 

JAPAN 

lllrokazu Morita 
lap.mese Advertising 
Communications, Inc. 
I hire Slat Huilding 
• Ml I Kanda Jimbocho 

i hlyml i ku, lukyo 101 Japan 
HI <111 I 1701 4591 
I AX dll I 1701 0120 

BYTE ASIA-PACIFIC 

AUSTRALIA, HONG KONG, INDIA, 

INDONESIA, KOREA, MAI AYSIA, 

PAKISTAN, PHILIPPINES, OTHER 

ASIA AND PACIFIC COUNTRIES, 

SINGAPORE, TAIWAN 

Weiyee In 

weiin@mcgraw-hill.eom 
Jennifer Chen 

jennehen@megraw-hill.com 
#305 Nanking East Road, Section 3, 
10th floor 

Taipei, Taiwan, R.O.C. 
Tel:+886-2-715-2205 
FAX:+886-2-715-2342 

Subscription Customer Service 

U.S. 1-800-237-2983 

Outside U.S. +1 -609-426-7676 

Fora New Subscription 

U.S. 1-800-257-9402 

Outside U.S. +1 -609-420-5526 
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INDEX TO ADVERTISED PRODUCTS 
For free product information from individual advertisers, circle the corresponding 

inquiry numbers on the response card! 
To receive information for an entire product category, circle the category number on the response card! 

CATEGORY NO. 

INQUIRY NO 

CATEGORY NO 

PAGE NO. INQUIRY NO 

CATEGORY NO 

PAGE NO. INQUIRY NO. PAGE NO 

HARDWARE 
TRI MAP INTERNATIONAL INC 186 179-180 PHILIPS BUSINESS ELECTRONICS 

XI COMPUTER CORP 96 156-157 VIEWSONIC 

140 

52 

2 ADD-IN BOARDS 
95-96 CAMELEON TECHNOLOGY INC 185 

132 COMTROL CORP 106 

729-730 FIRST INTERNATIONAL COMPUTER 40IS2 

• MICROWAY 137 

80-81 QUATECHINC 182 

4 COMMUNICATIONS 
196 ALTEX COMPUTERS & ELECTRONICS 174 

606 BAYNETWORKS 89 

109 CENTRAL TECHNOLOGIES 186 

701-702 COMPEXINC 40IS6 

198 COMPUTERLANE UNLIMITED 168 

132 COMTROL CORP 106 

82 MINICOM/CLASSNET VIDEO 182 

83-84 RCI 182 

85 STARTECH COMPUTER PRODUCTS 182 

GO COMPUTER TELEPHONY 
110 TALKING TECHNOLOGY INC 182 

6 DATA ACQUISITION 
105 GAGE APPLIED SCIENCES INC 183 

106 10 TECH 183 

107 NATIONAL INSTRUMENTS 183 

80-81 QUATECHINC 182 

108 VIDEXINC 183 

5 DESKTOPS 
88-89 ACI SYSTEMS 183 

738 ACORN COMPUTER GROUP 37 

86 AMERICAN ADVANTECH 184 

234-235 CENSUS COMPUTER 99 

731-732 CHICONY ELECTRONICS CO 29 

• COMPAQ 24-25 

* DELL COMPUTER CORP 73 

* DELL COMPUTER CORP 88NA6-7 

• DELL COMPUTER CORP CV-CVIII 

135-136 DTK COMPUTER INC 138 

729-730 FIRST INTERNATIONAL COMPUTER 40IS2 

230-231 GEOSAT 92 

90-91 ICP ACQUIRE 183 

* INTEL CORPORATION 16-17 

193-194 INTERGRAPH COMPUTER SYSTEMS 79 

92-93 INTERLOGIC INDUSTRIES 184 

87 KILA 184 

159 MICRON ELECTRONICS 56-57 

158 MICRON ELECTRONICS CII-1 

160 MICRON ELECTRONICS 110-111 

• MICROWAY 137 

727-728 MITAC 40IS15 

725-726 MITAC 40IS20 

144 NSTL 161 

209 POLYWELL SYSTEMS 179 

116 SILICON RAX 186 

53 DIAGNOSTIC EQUIPMENT 
226 MICRO 2000 90-91 

7 DISK DRIVES 
170 ARTECON 143 

739-740 CMD TECHNOLOGY 40IS12 

213-214 GRANITE DIGITAL 178 

140-141 KINGSTON TECHNOLOGY STORAGE 39 

94 LIBERTY SYSTEM INC 184 

207-208 MICRO SOLUTIONS COMP PROD 169 

205-206 MICRO SOLUTIONS COMP PROD 173 

13 LAPTOPS & NOTEBOOKS 
234-235 CENSUS COMPUTER 99 

731-732 CHICONY ELECTRONICS CO 29 

198 COMPUTERIZE UNLIMITED 168 

• DELL COMPUTER CORP CV-CVIII 

729-730 FIRST INTERNATIONAL COMPUTER 40IS2 

• IBM THINKPAD 29 

724 INFOCUS 11 

• MICRO INTERNATIONAL INC 184 

160 MICRON ELECTRONICS 110-111 

727-728 MITAC 40IS15 

725-726 MITAC 40IS20 

• SHARP ELECTRONICS CO 44-45 
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154-155 TRAVELING SOFTWARE 125 
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134 DISTRIBUTED PROCESSING TECH 46 

736-737 EXABYTE EUROPE 40IS23 

207-208 MICRO SOLUTIONS COMP PROD 169 

205-206 MICRO SOLUTIONS COMP PROD 173 

181-182 NSTOR CORPORATION 139 

102 QUALSTARCORP 185 
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95-96 CAMELEON TECHNOLOGY INC 185 

203-204 FIRST SOURCE INT'L 177 

138-139 KINGSTON TECHNOLOGY CPU UPGRADE 58 

215-216 LATRADE 170 

733 PHILIPS SEMI CONDUCTORS 24-25 

16 MISCELLANEOUS HARDWARE 
738 ACORN COMPUTER GROUP 37 

103-104 AE HOME CORPORATION 185 

97-98 SLIGER DESIGNS 185 

17 MODEMS & MULTIPLEXORS 
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18 MONITORS & TERMINALS 
725-726 MITAC 40IS20 
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186-187 PLAY INC 105 
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64 NETWORKING 
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EDITORIAL INDEX 
For more information on any of the companies covered in articles, columns, or news stories 

in this issue, circle the appropriate inquiry number on the response card. Each page number refers 

to the first page of the article or section in which the company name appears. 

INQUIRY NO PAGE NO INQUIRY NO. PAGE NO INQUIRY NO PAGE NO. INQUIRY NO PAGE NO. 

A 
1042, Acclon Technology 4 OIS 2 7 
1068 

1052 ACE Associated 4 OIS 27 
Compulor Exports 

Acer 40IS21 

1010 Acer America 200 

Acorn Rise Technologies 4 9 

acroScionco 208 

1002 ActionTee Electronics 200 

1023 Adobo Systems 48,141 

1008 Advanced Logic Research 200 

A K Potors 27 

1004 Alps Eleclric (USA) 200 

AMD 85 

1025 Apple Compulor 27,100, 
141,40IS 3 

1007 APS Technologies 200 

Artisoft 27 

AT&T 27,121 

1048 Autolech 4 OIS 27 

Avision 4 OIS 21 

B 
1044 Behavior Tech Computer 40IS27 

1049 Biodata 40IS27 

Black Box 53 

997 Blue Sky Software 200 

Bootstrap Institute 85 

c 
Canon 40IS3 

1017 Canyon Software 153 

Casio 27.40IS3 

1003 Compox 200 

Computer Security 40IS 7 
Technologies 

1043 CompuTimo 4 OIS 27 

1036 Controlwaro 40IS27 

978 Corel 149 

1014 CSS Laboratories 200 

Cytogic 27 

Cyrix 85 

D 
Dassault Systoms 40IS 13 

1035 Davicom Semiconductor 40IS27 
Taiwan 

Dejanews 27 

1000 Diamond Multimedia Systems 200 

Diba 27 

DigiCash 85 

Digital Equipment 68,77,85, 
88NA 1 

1024 Digital Vidoo Arts 200 

Discovory Channel Multimedia 27 

Disnoy 68 
1015 DK Multimedia 153 

DreamWorks 27 

E 
Epson 27.40IS3 

Epson America 40IS21 

ESD 40IS3 

990 Etak 200 

1039 Eurotoch 40IS27 

Exponential 88NA1 

F 
984 FacotCorp. 200 

1011 Falcon Northwest 200 
Computer Systems 

982 FCAD 200 

981 FirstFloor 200 

First International 40IS21 
Computer 

1012 Fujitsu Personal Systems 200 

G 
Galloon Systoms 40IS3 

1019 Golden Bow Systoms 153 

GraphixZone 27 

1055 Groupsoft 40IS27 

1054 Grutzeck-Softwaro 40IS27 

H 
1026, Hewlett-Packard 100,145 

1059 

i 
1022, IBM 41,77.100 
1027 

ICL Enterprises 135 

ILOG 40IS3 

992 ImagoMind Softwaro 200 

1051 in-intogriorte 40IS 27 
informationssysteme 

Innovative Software 40IS3 

Integrated Management 40IS7 

Sorvicos 

1069 Integrated Measurement 40IS27 
Systoms 

Intel 68,77,85, 
40IS3.88NA 1 

1009, Intergraph Computer 145,200 
1060 Systoms 

1033 Inventec Bosta 40IS27 

1045 IPC 40IS27 

K 
Kodak 27.40IS3 

L 
1001 LavaComputor 

Manufacturing 
200 

1028 Loxmark International 100 

980 Look Software Systems 200 

976, 
1021 

Lotus Development 112,121, 
149 

Lucont Technologies 27 

Lycos 27 

Lyrrus 27 

M 
979 Macromedia 200 

986 Marquis Computing 200 

Matra Dat avision 40IS13 

McGraw-Hill 27 

Merriam-Webstor 27 

1016 Micro Logic 153 

977, Microsoft 27,42,63,68, 
1020,1057 112,121,149 

Microtek 40IS3,40IS21 

Mips Computer Systoms 77 

Mips Technologies 59 

999, 
1038 

miro Computor Products 200, 
40IS27 

Motorola 27,53,68,77 

Multi-Tech 27 

Mustek Systoms 40IS3, 
40IS21 

N 
1061 NoTpowor 145 

Notscapo 27,85,121,153 

NotSpeak 27 

Nikon 40IS3 

Novoll 121 

1040 NSM Jukobox 40IS27 

0 
Oberon 208 

996 ObjectSpace 200 

Olympus 27 

1053 On-Board Info 40IS27 

1064 Output Technology 100 

P 
1006 Pacom Data 200 

Panasonic 27 

1013 Panasonic Personal 
Computer 

200 

F’hilips Consumer 27 

Polaroid 40IS3 

The Productivity Works 27 

998 Psion 200 

Q 
1029 QMS 100 

R 
Random Houso 27 

1050 Recognita 40IS 27 

987 Renaissance Soflware 200 

Ricoh 27 

Rockwell SemicorKiuctor 27 
Systoms 

1058 Ross Technology 47 

RSA Data Socurity 127 

983 RT Computor 200 

s 
1005 Samsung Electronics 

America 

27,200 

995 Scitor 200 

Sega 27 

1056 Siemens 27,4 OIS 27 

1047 Silicon Integrated 
Systems 

40IS27 

989 Sito/Technologies 200 

985 Smart Storago 200 

Sony 27 

1018 Startish Softwaro 153 

Synaptics 85 

T 
1037 Tekram Technology 40IS27 

Toloquent 27 

ToxaB Instruments 77,40IS 3 

Timestep 127 

988 TommySoftwaro 200 

1062 Tri-Star Computor 145 

Trusted Information Systoms 40IS 7 

u 
1046 Umax Data Systoms 40IS21, 

40IS27 

U.S. Robotics 27 

1034 Utimaco Safowarc 40IS 27 

v 
Verisign 27 

991 Vitoc-HTS 200 

w 
WorldTalk 121 

X 
1030 Xerox 100.40IS21 

1041 Xyratox 27.40IS 27 

z 
Zenith 27 

Zoomit 121 

IS pages appear only in the International edition. NA pages appear only m the North America edition. 
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PEAK PERFORMANCE IS 
THE NAME OF THE GAME 
The name of the book to get you there is the 

BYTE Guide to 
Optimizing Windows 95 

Don't let Windows 95 run your life. With the 
BYTE Guide to Optimizing Windows 95, you're in 

control. Filled with fresh solutions and optimizing 
shortcuts, you'll find slick tips and expert advice on 

• Installing Windows 95 

• The Internet 

•Multimedia 

• Handling old Windows and DOS applications 

• Networking with Windows 

• Troubleshooting.. .and much more 

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

third-party products. An ideal guide and handy 
reference, you'll turn to the BYTE Guide to 
Optimizing Windows 95 again and again as you 

power up Windows 95 to your standards. 

Guide to 

OH1MIZING 
WINDOWS 95 
A 
ffl FI 

Shortcuts and 
Techniques 

for Increased 
Productivity 

BYTE Guide to Optimizing Windows 95 
by Lenny Bailes 
with Bermant, Menefee, and Heilborn 
$29.95 USA 
ISBN: 0-07-882120-7 

BVTE _ Who 

CD-ROM 
BVTE Guide lo 

•Open Doc 

BYTE Guide to CD ROM, 
Second Edition 
by Michael Nadeau 
Includes One CD-ROM Disc 
$39.95 USA 
ISBN: 0-07-882104-5 

Osborne^ 
http://www.osborne.com 

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

Schildfs Windows 95 
Programming in C and C++ 
by Herbert Schildt 
$29.95 USA 
ISBN: 0-07 882081-2 

Schildt's Advanced Windows 95 
Programming in C and C++ 
by Herbert Schildt 
$29.95 USA 
ISBN: 0-07-882174-6 

CODE=SF36BYL 

Available now at your local book and computer stores 

or call 1-800-822-8158 and use your American Express, 

VISA, Discover, or MasterCard. 

AI H/ Ihr McGttur l Ml (AmifMNiic* 
& 



pj nationwide stores 

ARIZONA 
Jempe 
Computer IBiiaiy 
PH: 602 MZO 04 Ml 

CAIII OMNIA 
Cdfitohi 
(apltola Honk (.lie 
PH: 408 462 441*. 
FAX 40H 462 2'. li. 

0ifmtlno 
A ( lean Well I luhleit ri.».« 
PH 40N 255 tfm 

Stacey's I'mlrsuniMl 
BookstcMf 
I'll 4(Mi 2M /521 
I AX 40« Z M 5N01 

It vine 
livmr Sil In It Books 
PH:/14 / M Hwiz 
I AX /I4 /II (MZZ 

lot 4 ngele\ 
Ol'AMP (ethnic illlnok. 
I'll III HI 464 4 l/Z 
IAX 211 464 00// 

Menlo Poll 
Kepler's Hook A 
Magazines 
PH:415 124 4IZI 

Mountain View 
Town Books 
PH:415 ‘>41 /IOO 

Palo Alio 
Stacry’s Professional 
Bookstore 
PH: 415 126 06N 1 
FAX:415 326 Or.'il 

Sacrantenlo 
Tower Book 
2538 W.itl Avrmir 
PH:916 481 6600 

San Diego 
San Diego Technical 
Book, Inc. 
PH:800-346-00/1 
FAX:619-279 S088 

San Jose 
Computer literacy 
Bookshops 
PH 408 435-1118 
EMAIL: infoi^clbooks.com 

San Luis Obispo 
El Corral Bookstore 
CAL Poly SL0 
PH:805756-1101 
FAX:805-756-5351 

Santa Horbam 
Earthling Bookshop 
PH:805-965-0926 

Stanford 
Stanford Bookstore 
Stanford University 
PH:800-533-2670 

COLORADO 
llouldei 
Blblio Tek 
PH:303-443-7037 

Colorado Springs 
McKin/ey-White 
Booksellers 
PH:719-590-1700 

t 
8 
§ i 

Qq / 4? 

Iknvw 
Alitalia llnnk (enter 

I'll till S%6 IZ10 

fallWiKiiw llonkstorr 
I'll till IZZ till 

tiii/leHimd 
Nnfliiin Hunks 
I'll till /4II //SI 
IAX lilt /4<llt|%2 

Oil AWAlit 

IlnlvHlUly Ptmktlotr 
llnlvof %||w nf Delaware 
hi mm Hu mn 

% 
NEBRASKA 
lincoln 
Nebraska Bookstore 
PH: 402 476-0111 
FAX: 402-476-0111 

NEW JERSEY 
Memoir 
Newark Book Center 
PH:201-642-7956 
FAX: 201-642-3345 

Princeton 
Princeton University Store 
PH: 609-921*8500 
I AX: 609 924 9651 

dr 

& $ 
% 

lima 
Readmore's Hallmark 
2100Hardinq Hwy 
PH:419-229 2601 

OREGON 
Beaverton 
Book Vault 
PH:503-646-8119 
FAX: 503-646 4459 

% 
% % % 

Denton 
University Bookstore 
University of North Texas 
PH.817 565 Z59Z 

% 
llllIRMA 
Athni,i 
I nqltu in Buoktlnre 
t'H 4u4 ZZI Inr.'i 
MX 404 ZZI 1119 

HAWAII 
Honolulu 
IlnlMilllIll Hlluk Mmps 
I'll m SHI VSIZ 
MX HUH SHI /SHU 

IDAHO 
Mu mm 
Mvpitllyiif hUlm 
Bnt.kiliUf 
illllvvMlIy iif Malm 
I'll ZUH MS Moo 

IOWA 
Amoi 
Iowa Male llolveislty 
llnuk 5|nt» 
I'll MS 294 SM4 
MX 5|5 Z94 Mif. i 

MAIIVIANII 
I olhgt /Sir* 
IlnlyfMlIy flunk I. nln 
University nl Mai,I uni 
I'll Mil 114 <• 
MX Ml 401 Hizi. 

MASSAi HUM IIS 
ZflMflMt 
Wains lotus Hunk fill. 
I'll 61/ HS'I MINI 
IAX 61/ 41/ il't'i 

(mnbihtgt 
Haivanl in tip.mi 
Sorkli 
I'll 61/ 4'M .. 
IAX 61/ H6H /IIIH 

Woitlswnilh llnuk 
I’ll 61/ I'll) (HllllI 
IAX 61/ IS4 46/4 

Wime\tei 
lalniuk Bunk wilt > 
Dalalmuks 
hi BIN) 64/ 61.5/ 
FAX:508 /Sr. <M/s 

MINNIMIIA 
Minneapolh 
Baxlei's Bunks 
PH:61Z 119 4'i/* 
PH:HOD r.zr. HH'i 
FAX:61Z IP)r,li4 
EMAIL 
tombiixleiH1,ml...... 

NEW YORK 
BlasdeH 
Village Green Bookstore 
PH: 716-827-5895 
FAX: 716-827-5898 

(airport 
Village Green Bookstore 
PH 716 425 7950 
FAX:716 425-4968 

Mew York 
lUnes ft Noble 4200 
Pll: 212-807 0099 

i lassie Bookstore 
PH Z12 466 0668 
FAX Z1Z 466-0363 

Computer BookWorks 
Pll ZIZ 385 1616 
IAX:212 385 8193 

Mi (.raw Hill Bookstore 
PH Zl? 512 4100 
IAX 212 512-4105 

lower Books 
PH Zl? 228 5100 
FAX ZIZ 228 5338 

Hoi (tester 
'"i i Inhumation,Inc. 
Pll /16 254 0628 
IAX 716 254 0153 

World Wide News 
111 216 546 /146 

MOHFH CAROLINA 
i Impel Hill 
Bull1 Head Bookshop 
I'M '<19 %2 ',060 
IAX 919 96? 7392 

OHIO 
r intltmati 
University of Cincinnati 
Book stole 
hi Ml '.56 1800 
MX Ml 556 5555 

ftryfun 
Books |(o. 
I'll Ml 298 6540 
IAX Ml 298 7895 

WiM South 
Pll % 114|4 8821 

Awn 
Xml lal.' University 
Book slim* 
hi 2)6 6/2 2/62 
IA4 216 6/2 1758 

Corvallis 
Oregon State University 
Bookstore 
PH.503-737-4323 
FAX:503-737-3395 

Portland 
Portland State Bookstore 
PH:503 226-2631 
FAX:503 725-3800 

lower Books 
PH:503 253-3116 
FAX: 503-253-4189 

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

King of Prussia 
Gene's Books, Inc. 
PH 610-265 6210 
FAX:610-265-6260 
EMAIL: 
genesWnetaxs.com 

Philadelphia 
Tower Books 
PH: 215-925-9909 
FAX:215-923 5969 

Pittsburgh 
(arnegie Mellon 
University Shoppe 
PH: 412 268-2966 
FAX.412-268 5592 

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

TENNESSEE 
Knoxville 
University Book & 
Supply Store 
University of Tennessee 
PH:615-974-1049 

TEXAS 
Arlington 
University Bookstore 
University of Texas 
Arlington 
PH:817-273-2785 

Dallas 
Major's Scientific Books 
PH 214 631 4478 

Houston 
Major's Scientific Bonks 
PH:713-52? 1361 
FAX:713-524 5860 

VIRGINIA 
Blacksburg 
Volume II Bookstore, 
Virginia Tech 
PH: 703 231-5991 
FAX:703-231-7786 

WASHINGTON 
Bellevue 
Tower Books 
PH: 206 451 1110 
FAX: 206 454 0453 

Bellingham 
Students Cooperative 
PH: 206 650 3958 

Seattle 
Elliot Bay Book Co. 
PH: 206-624 6600 
FAX: 206 343 9558 

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

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

WISCONSIN 
Milwaukee 
Harry W. Schwartz 
Bookshop 
PH: 414-274-6400 
PH:800 236-7323 
FAX: 414-274-6408 
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FreeHand Graphics Studio 7 
about$449 

Circle 979 
on Inquiry Card. 

Macromedia, Inc. 
San Francisco, CA 

(800) 326*2128 

(415)252-2000 

Graphics and Web-Page 
Production Suite 

Macromedia’s FreeHand Graphics Studio 7 includes four inte¬ 

grated cross-platform graphics programs: FreeHand 7, Macro¬ 

media xRes 3, Extreme 3D 2, and Fontographor 4.1. Together, they 

provide tools you can use for illustration and page design; image 

creation and editing; 3-D modeling, animation, and photo-realistic 

rendering; and font design. I tested the beta version of the suite on 

a Doll Optiplex XM 575 running Windows 95 and on a Power Mac 

7100 running System 7.5.3. 

The customizable palettes (drag-and-drop tabbed items to com¬ 

bine frequently accessed menus) and its docking feature (similar 

to “grouping’1 objects) ease work flow and save navigation time 

(see the screen). I found the ability to drag and drop from Adobe 

Photoshop, Adobe Illustrator, and Macromedia xRes-and between 

color palettes and objects or other menus-a highlight. 

Built-in support for Shockwave lets you embed FreeHand graph¬ 

ics in Wob pages. In addition, the suite provides cross-platform 

graphics export in GIF, J PEG, PNG, or PDF format. FroeHand eas¬ 

ily handles QuarkXPress and Adobe PageMaker files, and includes 

AppleScript support. With behind-the-scenes file linking, Free- 

Hand automatically updates changes to imported images without 

requiring you to reimport the edited file. 

If you can tolerate the cumbersome nature of component switch¬ 

ing, the trade-off with FreeHand Graphics Studio 7 is dynamite 

graphics production. -Joy-Lyn Blake 

Antivirus 

Protect Documents 
from Macro Virus 

Designed to detect and eliminate 130 

Macro viruses, Virus Alert for Macro 

(US$29.95) integrates into Micro¬ 

soft Word 6.0 and 7.0. It scans doc¬ 

uments anytime you initiate a file 

new or file open command. 

Contact: Look Software 

Systems, Inc., Ottawa, 

Ontario, Canada, (800) 

678-SS11 or (613) 822-2250; 

http:Hwww.look.com/. 

Circle 980 on Inquiry Card. 

Business 

Manage Corporate 
Information 

CoNsisriNG or a Windows 95 adminis- 

trative client, Solaris and Windows 

NT server software, and Mac and 

Windows 3.1/95 client versions, 

InfoPilot (starter kit, $3375) helps 

you assemble catalogs of corpora te 

data from a variety of sources, 

including World Wide Web and 

document-based information, 

which it automatically places or 

"publishes” on an intranet server 

for client access. 

Contact: First Floor, Mountain 

View, CA, (800) 639-6387 or 

(415) 968-1101; http: 

Hwww.firstfloor.com. 

Circle 981 on Inquiry Card. 

CAD 

Use 3-D CAD 
Under Windows 95/NT 

W1111 Ft 1 ixCAD’s ($995) 32-wi MDI, 

you can simultaneously view and 

edit up to four drawings, with up 

to four views per drawing, in any 

combination of 2-D or 3-D. The 

program reads and writes DWF and 

DXF files. It imports and exports files 

with attributes, text, layers, and 

engineering data intact. 

Contact: I'CAl), Inc., Novato, 

CA, (800)239-3223 or 

(415) 893-1240; 

http://www.fcad.com. 

Circle 982 on Inquiry Card. 

Compression 

Windows-Based 
Compression 

PROZlP ($39.95) ALLOWS YOU TO OPEN 

and use several archives at once, 

define when and how the program 

prompts you, transfer extra-large 

files by creating a multivolume 

archive, and create Windows-based 

self-extracting archives that can 

even contain encrypted files. The 

program offers 10 levels of com¬ 

pression, creates and uses standard 

ZIP files, and lets you open, view, 

and test files and launch applica¬ 

tions from within archives. 

Contact: RTComputer, Inc., 

Rio Rancho, NM, (800) 891- 

1600 or (SOS) 891 t ISO; 
ht t pH/www. prozip. com. 

Circle 983 on Inquiry Card. 
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Software 

We look at Macromedia's Free Hand Graphics Studio 7, a graphics 
production package, and Psion's Siena pocket-size information manager. 

Networking 

Access Unix Resources 
from Windows 

Wiih Faci i Win's (single-user license, 

$ 195) all-in-one feature set, Win¬ 

dows 95 users and Windows NT 

clients can transparently access and 

use Unix-based network resources, 

such as files, disks, applications, and 

printers. The program includes 

transparent file and print services, 

terminal emulations, network 

modem access for PC users, an 

e-mail POP3 server, remote-com¬ 

puting support, and automatic 

backupof networked PCs toa Unix 

tape drive. 

Contact: FacetCorp., Plano, 
TX, (214) 985-9901; 

http:flwww.fai etiorp.i i an 
Circle 984 on Infinity Curd. 

Network CD 
Recording 

To CHI All DATA, AUDIO, VMM 0, on MIM h 

mode CDs over a net woik, you Mm 

ply install Smarten lor immllng 

($795) on Windows NI m NrlWin 

servers and attach a i n immln 

Windows3,ll,9\amlNI wnif* i 

tion users then drag .inihlmp til* 

anddirccloricsontoimlivhfM.ili n, 

SmartCDisalsoav.Ml.ihlr im in.|i. 

volumeCD-recordlnp >p|»ii* .. 

using auto-loaders (from .... 

Contact: Smart Shnag, In, 

Andover; MA, (SSS) I • * t»/ < << • 

or (508) 623-3300; http: 
f/www. smart storage, com. 
Circle 985 on Inquiry Card. 

Programming 

Quality Control 
for Visual Basie 

VB/CodeReview Professional Edition 

($249.95) automatically reviews 

Visual Basic code against a data¬ 

base of bugs and conditions, in¬ 

cluding ActiveX, OCX, VBX, and DLL 

bugs; Visual Basic 3.0and 4.0 bugs; 

DAO, Jet, and ODBC bugs; and Win¬ 

dows API bugs. The package in¬ 

cludes code formatting and nam¬ 

ing systems, as well as tools for 

developing code metrics such as 

function points and complexity. 

( ontact: Marquis Computing, 

Inc., Pom fret Center, CT,\ (800) 
sis 1611 or(S60) 963-7065; 

ht t p: f/www. marquistools.com. 
Circle 986 on Inquiry Card. 

Science 

Physical Property 
Database for Chemistry 

Now.. . an perform combination 

M rm hi son a chemical's name, syn- 

uttym, formula, structure, or CAS 

hhmhi 11 • • Kress compound infor- 

<>i Minn Renaissance Data Pro 

ItuMi) for Windows combines 

..hophon and theAlChEDIPPR 
Poo i nmpoiM in Physical Property 

Database with the ability to cut and 

paste information into word pro¬ 

cessors and spreadsheets. You can 

also search for compounds with 

specific properties. 

Contact: Renaissance 
Software, Inc., Dresher, PA, 
(215)619-0130; 

rsisupport@aol.com. 
Circle 987 on Inquiry Card. 

The Web 

Encrypt Internet 
E-Mail 

lE YOU ARE CONCERNED ABOUf TRANSMI1- 

ting e-mail, credit-card payments, 

and sensitive data over the Inter¬ 

net, Cloaking Device ($49.95) may 

interest you. The Windows 95 pro¬ 

gram features on-the-fly encryp¬ 

tion and decryption; password pro¬ 

tection; tamper resistance and virus 

protection; compression and de¬ 

compression of batch files; and the 

ability for CompuServe users to 

send and receive binary files. 

Contact: lorn my Soft ware, San 
Francisco, CA, (SOO) 275-9406 

or (415) 522-0612; http: 
ffwww. tommy soft ware. com. 
Cirele 988 on Inquiry Card. 

Maintain Multiple 
Web Servers 

A Windows 95/NT Web-site main fi¬ 

nance tool, SiteSweeper 1.0 ($299) 

Will, Bad LMU 

I - 

evaluates file types (text, image, 

audio, or video), their sizes, and 

dates of last modification; the 

number of images on a page; the 

total download size of the page; 

and the links to and from the page. 

You get a suite of reports that you 

can generate on demand or at sched¬ 

uled times SiteSweeper is based on 

an open-database architecture. 

Contact: Site/technologies, 
Inc., Durham, NC, (SOO) 722- 
0607 or (919) 416-3113; 

http:ffwww.sitetech.com. 
Cirele 989 on Inquiry Card. 

Custom Mapping 
for Web Publishers 

ElAK’SSUITE Of INIERNI I MAPRING PROD- 

ucts (call for prices) includes E-Map 

View, which contains Etak's nation- 

7iZ locate Resu 
h* Digital Map Company 

wide digital map database, a map 

server, customization control of the 

map's "look and feel," and a CGI for 

the Web Interface; E-Map Route, 

which adds routing capability to E- 

Map View and allows you to dy¬ 

namically generate directions 

between two points; and E-Map 

Locate, a geocoding server that 

assigns latitude and longitude 

coordinates to addresses, intersec¬ 

tions, or cities. 

Contact: Etak, Inc., Menlo 
Park, CA, (SOO) 765-0555 or 
(415)328-3825; 

http://www.etak.com. 
Circle 990 on Inquiry Card. 
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What’s New Hardware 

Video 

Streaming Video 
and Audio 

All -IN-ONE VIDEO-FILE PLAYBACK SOFT- 

ware for Windows 3.x, 95, and NT, 

Video Express Viewer 1.0 ($39.95) 

supports downloadable video-file 

formats and plays streaming-me¬ 

dium formats, such asActiveMovic 

Streaming Format files. You can use 

the program to play Internet radio 

broadcasts, multimedia slide shows, 

and Web TV shows. 

Contact: I mage Mind Software, 

Inc., Salt Lake City, UT, (800) 

321-5933 or (801) 350-9461; 

http: I I www, ini age in ind. com. 

Circle 992 on Inquiry Card. 

Compress and Edit 
MPEG-1 Video 

If YOU WANT TO INCORPORATE MPEG 

video into your Web pages, the 

MPEG Toolbox CD-ROM ($ 125) lets 

you convert and compress video 

sequences (AVI or WAV format) or 

series of images (BMP, TIFF, TGA, GIF, 

or PCX format) into an MPEG-1 

sequence in audio, video, system, 

or Video CD format; edit MPEG-1 

sequences, adding special effects, 

such as titles and fade-in and fade- 

out; and run MPEG-1 and Video CD 

files full-screen at a rate of between 

25 and 30 images per second on a 

Pentium 90 machine. 

Contact: Vitec-HTS, Sarasota, 

FL, (941)351-9344; 

http:lfwww.nitechts.com. 

Circle 991 on Inquiry Card. 

Software Updates 
With Project Scheduler 7 for Windows 95/NT, you can customize 

the look of the interface; create and store an unlimited number of 

custom fields, formulas, and filters directly within the project data¬ 

base; and share project data with teams down the hall, across town, 

or around the world. $695. 

Contact: ScitorCorp., Menlo Park, CA, (800) 533-9876 or 

(415) 462-4200; http:lfwww.scitor.com. 

Circle 995 on Inquiry Card. 

Version 2 of the C++ Component Series consists of the following 

10 libraries in the <ToolKit> series: Standards, Helper, Thread, Time, 

Streaming, Network, Pipe, File, Platform, and Web. They're all portable 

across popular hardware platforms, OSes, and compilers. Call for 

prices. 

Contact: ObjectSpace, Inc., Dallas, IX, (800) 625-3281 or 

(214) 934-2496; http://www.ohjectspace.com. 

Circle 996 on Inquiry Card. 

Visual SQL 4.2 turns Microsoft Visual C++ Enterprise Edition and 

Visual C++ 4.x into C++ client/server development environments, 

extending Visual C++ with visual designers, intuitive wizards, and 

object-oriented data access. $ 1499. 

Contact: Pine Sky Software, La Jolla, CA, (800) 457-4946 or 

(619) 459-6365; http://www.hlue-sky.com. 

Circle 997 on Inquiry Card. 

HARDWARE 

Accessories 

3-D Product 
Combinations 

Three multimedia packages include 

miroMcdia 3D ($199), a stand¬ 

alone 2-D/3-D video graphics 

accelerator; miroMcdia 3D with 

StereoGraphics' Simuleyes VR 

Stereo-Vision 3D Eyewear ($299); 

and miroMcdia 3D with Simuleyes 

and miroMedia's Surround sound 

card ($399). 

Contact: rniro Computer 

Products, Inc., Palo Alto, CA, 

(800) 474-6476 or (415) 855- 

0955; http:/fwww. miro.com. 

Circle 999 on Inquiry Card. 

Communications 

Fax Modem to Share 
Voice and Data 

Incorporating a speakerphone, the 

SupraExpress 336 Sp with ASVD 

(internal, $149; external, $169) 

delivers transmission speeds of 33.6 

Kbps and V.80 video-phone func¬ 

tionality for synchronous exchange 

of audio and video. The package 

ineludesThought Communications' 

FaxTalk Messenger software with 

remote-notification and fax-on- 

demand capabilities, Databeam's 

FarSite application-sharing soft¬ 

ware, and VDONct's VDOPhone 

software for videoconferencing 

over ordinary phone lines. 

Contact: Diamond Multimedia 

Systems, Inc., San Jose, CA, 

(800) 727-8772 or (360) 604- 

I 400; http://www.supra.com. 

Circle 1000 on Inquiry Card. 

ISDN-to-PCI-Bus 
Connection 

A Plug and Pi ay COM port for con¬ 

necting to external ISDN terminal 

adapters, the LavaLink-PCI Dual- 

Port Communications Accelerator 

Board (US$149.99) supports data 

transfer rates of up to 460.8 Kbps. 

Each of the board’s two COM ports 

incorporatcsa 32-byte FIFO buffer 

and an intelligent I/O processor, 

allowing Internet and remote- 

access applications to transfer data 

at the full bandwidth of the ISDN 

terminal adapter. 

Contact: Lava Computer 

Manufacturing, Inc., Rexdale, 

Ontario, Canada, (800) 241- 

5282 or (416) 674-5942; 

http://www.lavalink.com. 

Circle 1001 on Inquiry Card. 

33.6-Kbps PC Card 
Data/Fax Modem 

The DataLink PC Card 33.6 modem 

($239), which is available for PC and 

Mae portable computers, features 

power management that saves bat¬ 

tery life and supports the V.34+ 

standard and landline and cellular 

communications. 

Contact: ActionTec 

Electronics, Inc., Sunnyvale, 

CA, (408) 739-7000; 

http://www.actiontec.com. 

Circle 1002 on Inquiry Card. 

Networking 

24-Floating-Port 
Ethernet Switch 

The FreeoomSwitch ($2199) oynami- 

cally assigns its 24 ports to one of 

four internal lOBase-T segments 

based on current network traffic. 

If traffic flow changes, the switch 

automatically reassigns one or 

more ports to a different network 

segment to minimize collisions and 

maintain performance. 

Contact: Cotnpex, Inc., 

Anaheim, CA, (800) 279-8891 

or (714) 630-7302; 

http:/fwww. cpx. com. 

Circle 1003 on Inquiry Card. 
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What’s New Hardware 

Peripherals 

540-MB Removable- 
Medium Drive 

The APS M540 USB 3'A-INCH 540-MB 

data cartridges, which format to 

515 MB in a Mac OS environment. 

The drive supports sustained data 

transfer rates of as high as 3.04 

MBps with an average seek time of 

10.7 ms and an average access time 

of 27 ms. The 4500-rpm APS M 540 

uses a 512-KB cache buffer and 

PRMl. technology for optimized 

data transfer rates. 

Contact: APS Technologies, 
Kansas City, MO, (800) 235- 
2753 or (816) 483-6100; 
http: II www. apstech. com/. 
Circle 1007 on Inquiry Card. 

Photo-Realistic Color 
Printer/Scanner 

Using Alps Electric's patented Micro 

Dry inks, the MD-4000 (about 

$699) delivers 16.7 million colors 

at a resolution of 600 by 600 dpi or 

black-and-white text and graph¬ 

ics at 1200 by 600 dpi. The MD- 

4000 comes with an integrated 

600-dpi, TWAIN-compatible, sin¬ 

gle-pass, 24-bit full-color scanner 

and a 100-page automatic sheet 

feeder that accommodates letter-, 

A4-, B5-, and legal-size paper. 

Contact: Alps Electric (USA), 
Inc., San Jose, CAt (800) 825- 
2577or (408) 432-6000; 

http: 11www. alpsusa. com. 
Circle 1004 on Inquiry Card. 

High-Capacity 
Hard Drives 

THE 1.6-GB WNR-31601A ($268), 

2.1-GB WNR-32100A ($342), and 

2.4-GB WNR-32501A ($400) 3'/,- 

Siena 
512-KB version, $249; 
i-MB version, $299 

Circle 998 
on Inquiry Card. 

Psion, Inc. 

Concord, MA 

(800)997*7466 

(508) 371*0310 

http://www.psioninc.com 

An Office in Your Pocket 
With the Siena, Psion has created a hand-held information 

management device that you can carry without a second 

thought. It uses the same NEC V30 processor as its bigger, older 

cousin, the Psion Series 3A, but weighs just 6.7 ounces, including 

two AAA batteries, and is only 2% inches wide, making it an easy fit 

for just about any pocket. Despite its size, I found the keyboard, like 

the Series 3A’s, acceptable for two-finger typing. 

Like other vendors of hand-held devices, Psion is addressing PC 

connectivity. When you combine the Agenda Synchronizer with a 

serial link to the PC, it lets you automatically update with Microsoft 

Schedule-*-1 and 7, and Lotus Organizer 2.1. You can also use the 

program to back up Siena files. Siena also supports infrared data 

transfer to other Sienas. The preliminary unit I used didn’t support 

printers or PCs, but Psion is working on that. 

The Siena lacks slots for holding solid-state disks as found in the 

Series 3A. For an extra $79, however, you can buy an external sol¬ 

id-state disk expansion drive. The Siena doesn’t support modem 

communications, and thus is positioned more as an information 

manager. However, lack of remote connectivity is about the only 

thing that might prevent you from carrying this unit on the road. Its 

size certainly won’t. -Dave Andrews 

inch hard drives feature a 16.6- 

MBps host transfer rate, PRMl Read 

Channel technology, Fast ATA-2 

performance via PIO mode 4 and 

multiword DMA mode 2, an 11 -ms 

seek time, and a 5400-rpm rota¬ 

tional speed. 

Contact: Samsung Electronics 
America, Inc., Ridgefield Park, 
NJ, (800)933-4110 or 

(201) 229-4000; http: 

I/ www. sosi tuple, com. 
Circle 1005 on Inquiry Card. 

Flat-Screen 
Color Monitors 

The CL15e, wiih a 15-inch diagonal 

screen ($379), and the CL17, with 

a 17-inch screen ($679), feature a 

dot pitch of 0.28 mm, a maximum 

noninterlaced resolution of 1280 

by 1024 pixels, horizontal fre¬ 

quencies of up to 69 kHz, a vertical 

refresh rate of up to 120 Hz, and 

on-screen display digital controls. 

The monitors come with antirc- 

flection and antistatic screens, and 

controls for color temperature and 

geographic screen adjustments. 

Contact: Pacom Data, Inc., 
Fremont, CA, (888) 297-2266 
or (510) 440-7200; 
http:llwww.pacomdata.com. 

Circle 1006 on Inquiry Card. 

Servers 

Windows NT Servers 

Designed ior daia-intensive, mission- 

critical applications, the InterServe 

650 and 660 servers (from $50,200) 

come with up to four 200-MHz 

Pentium Pro processors with a 512- 

KB 12 cache; up to 4 GB of mem¬ 

ory; 12 PCI and three ISA expansion 

slots; 9-GB hard drives, for up to 1 

TB of storage; Ultra-SCSI RAID con¬ 

trollers; eight hot-swappable drive 

bays; RAID subsystems that support 

RAID 0,1,3,5, and 0+1; and remote 

management. 

Contact: Intergraph Computer 
Systems, Huntsville, AE, (800) 
763-0242 or (205) 730-5441; 
http://www.int ergraph 

.<com/ics. 
Circle 1009 on Inquiry Card. 
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B. Y. O. I. S. P. 
(Bring Your Own Internet Service Provider) 

Log into BIX and you’ll find people like yourself. People who 
are glad to lend a helping hand when someone asks a question. 
People who listen to what you have to say. People who know 

about things that will surprise you. 

Now BIX is available at a price never before seen online. 

If you already have Internet access, telnet to BIX 
Flat Rate: $6.95/mo $14.97/3mo $24.97/6mo $34.97/year 

This plan allows unlimited use of both our text-based services and 

Web services available only to BIX members. 

If you need Internet access, BIX offers a Mat Rate plan at prices ranging 

from $23.95/month (down to as low as $16.95/month if you pay by the year) 

including nationwide access at speeds up to 28.8kbps or X.25 access 
at speeds up to 14.4kbps, and a pay-as-you-go plan for $ 12.95/month 

for six hours of access plus $2/hour thereafter. 

Complete details are available from our e-mail auto-responder 
at info@bix.com or by visiting the BIX Web Site (see below). 

To sign up for BIX, dial (800) 695-4882 or dial 

(6 I 7) 492 8300, enter bix when prompted and enter bix.rd at the Name? 

prompt. A slep by step procedure will get you logged into BIX. 

I he same procedure works il you telnet to bix.com or x25.bix.com, 
.uni you can also sign up on our Web Site. 

ahead of its time 

always was, always will be. 

Visit us on the Web at http://www.bix.com/ 
Circle 450 on Inquiry Card. 



Who do you trust with the transmission 

in your Teutonic sports coupe? 

An expert mechanic or Ed from the corner Gulf station. 

Your gall bladder? 

A surgeon or some guy fresh from medical school. 

Hmm. Tough choice. 

Now imagine you're a business trying to cope in today's 

"ever-so-wired" world. Sure, you know the problems and 

opportunities. But which IT products offer the best 

solutions is Greek to you. 

Once again, an expert is called for. 

So you get him in your office (he works for you, after 

all) and say, "Hey, this convergence of computing and 

communications thing is driving me nuts. You're the 

technology expert, find me some answers." 

And he comes back a month or so later with all the 

right solutions and products. And you say, "How did 

you do that so fast?" 

And the expert says, "BYTE." 

And you wonder how much he knows about transmissions. 

v 

Nearly one million computing experts worldwide read BYTE magazine every month. Because only BYTE delivers the 

global coverage and technical insights that illuminate Information Technology from problem through solution. That 

makes us something of an authority on the subject. And you something of a genius when you advertise in BYTE. For 

more information, call )ohn Griffin, VP/Publisher at 603.924.2663. Or contact us at http://www.byte.com 

The Global Authority for Computing Technology. 



Hardware 

IVnlliiMi IVii SrjfVri 

im ain Hi i mi Mr 1‘i'n (iiiiim 

$31fflfk)|| I y 'll I Ml I With one ZOO 

MM 1 in ,iikI 

easily mill i i i 1 uni |mn> i . or |hr 

server niiiir, will) ;i y!»li or 512- 

KB L2 cache; 12 Mil of I CC HAM 

(expandable In 1 OB); eight expan¬ 

sion slots (lour PCI, one LISA, and 

three shared 1*0/1 ISA); one 3’/>-inch 

floppy drive Bay; live 5'A-ineh 

front-aeeessible and five internal 

3'A-inch drive bays; and support for 

up to four 11)1 deviees. Other fea¬ 

tures inelude a 2-MB PCI graphics 

adapter; two 16550 UART serial 

ports; one ECP/EPP bidirectional 

parallel port; and Al R's InforMan- 

ager, an array of integrated sensors 

that continuously monitor infor¬ 

mation such as system and proccs 

sor temperatures, fan operations, 

and system voltages. 

Contact: Advanced I ogic 
Research, Inc., Irvine, < '.A, 

(800)444 1257 or ( 14)581 
6 770: http://wivu.alti <>m 
Circle 1008 on Inquiry Card. 

Systems 

Multimedia Computer 

Tm Aspire Ui iimaii Solution (imom 

$2499) includes a 166-or 200 Mil/ 

Pentium processor with 256 KB ol 

pipeline burst cache memory, 24 to 

32 MB of EDO RAM, 10- and 1/ 

speed CD-ROM drives, ,i I OB 

hard drive, 3-1) 64 Ini qraphn 

acceleration wilh 2 MB ol I DO 

video memory, hardwan wave 

table sound, hardwan- MPI (1 vidn > 

playback,a 33.0 Kbps lak modem, 

anda 10-Wsubwoofn andjnystii I 

You also get one button direel 

Internet connection and (hut k 

Start, which lets the P( iceept 

incoming calls, laxe ,,< mail, or 

Internet news 24 horns a day, 

Contact: Acet Atneriia < orp.. 
San Jose, (A, (SI til) ' I I 23 ; 

or (408) 432-6200; http 
Hwww.acer.i om/a>t> upn> 
Circle 1010 on liiqoliy ( .ml 

Tablet PC lias 
Wireless IAN K.iiliu 

A Win... 11 PC, 

thcStylistie 1000HI B atmesPmx 

im's Rangel AN2 2 i iill wireless 

radio with 15 independent chan 

nels.ii I li Mbpsdala liansfer rate, 

and a 200 to 500 loot indoor 

win li s.ianqe loan I thernet access 

point l!u I 6 pound system 

Includes.! 100 Mil/466processor; 

II MB ol DRAM, expandable to 40 

MB. a 260 oi 140 MB hard drive 

with a po lo,tiled OS and I AN driv¬ 

ers,a lithium Ion battery pack, for 

4 to (i hours ol operation, a metal 

hand stylus, seiial, parallel, video, 

mouse, and keyboard connectors; 

a V) pm porI icplualor connei 

toi; and an liDA Inliared wireless 

port. Ihree H inch I CDs ue avail 

able: DSIN eolm ($46.10), trails 

llective monochrome ($4340), and 

transmissive monochrome ($4165) 

Contact: Fujitsu Personal 
Systems, Inc., Santa (data, < \, 

(800)831-3185 or (408) 482 

9500; http:/fwww.fps i 
.fujitsu.com. 
Circle 1012 on Inquiry Card. 

3-D Rendering 
Workstation 

Tmi 3D Graphist (lROM $7000) COMES 

with dual 200-MHz Pentium pro¬ 

cessors with a 16-KB internal cache, 

64 MB of EDO memory, a Plextor 

eight-speed SCSI CD-ROM drive, a 

Seagate Hawk 2.1-GB Ultra-Wide 

SCSI hard drive, a Teac 37;-inch 

1.44-MB floppy drive, a Diamond 

Stealth 64 PCI video card, a Creative 

Labs Sound Blaster 16 card, Labtec 

LCS-600 speakers, and a 17-inch 

Samsung Syncmaster GLSI SVGA 

monitor. 

Contact: Falcon Northwest 
Computer Systems, Inc., Coos 
Hay, OR, (888) 325-2661 or 
(541) 269-0775; http: 
lftvww.falcon-nw.com. 
Circle 1011 on Inquiry Card. 

6.5-Pound Ruggedized 
Color Notebook 

Encased in lightweight magni shim and 

resistant to shock, vibration, water, 

and dust, the CF-25 notebook 

(about $3329 to $3869) isavailablc 

with a 100- or 133-MHz Pentium 

CPU; an 840-MB or 1.35-GB hard 

drive; 8 MB of RAM, expandable to 

72 MB; a 32-bit PCI-bus architec¬ 

ture; a Card Bus and ZV port; 16- 

bit stereo sound; a DayBrite 10.4- 

inch active-matrix color LCD 

screen; three stacked PC Card Type 

II slols; and an optional six-speed 

CD- ROM drive that swaps with the 

floppy drive. 

(lontai t: Panasonic Personal 

What’s New 

Computer Co., Secaucus, NJ, 
(800) 662-3537 or (201) 

271-3182; http://www 
.panasonic.com. 
Circle 1013 on Inquiry Card. 

Pentium Pro PC 
for Less Than $2000 

Available wiih a 150-, 180-, or 200- 

MHz Intel Pentium Pro CPU, the 

Preferred 6200's (from $1950) 

desktop or tower configurations 

include five drive bays and seven 

drive bays, respectively; 256 to 512 

KB of L2 pipelined burst cache 

memory; up to 768 MB of RAM; 

support for up to four IDE drives; 

four PCI and three ISA expansion 

slots; two serial ports; one parallel 

port; and two USB ports. 

Contact: CSS Laboratories, 
Inc., Irvine, CA, (714) 852- 
8161; http:/Iwww 
.csslahs.com. 
Circle 1014 on Inquiry Card. 

PCI-Bus Digital 
Video Card 

Wim the Waki Board Mijltimi dia Pro 

(about $ 1000), you can capture and 

compress video as an AVI file for 

playback on a PC. Based on a pro¬ 

grammable DSP, so it can perform 

real-time capture of video, the 

board comes with 2.5 MB of RAM 

(2 MB of DRAM and 512 KB of 

SRAM), S-Video and composite I/O, 

support for NTSC and PAL, and sup¬ 

port for resolutions of from 160 by 

120 pixels by 30 fps to 640 by 480 

pixels by 15 fps. 

Contact: Digital Video Arts, 
Ltd.Jenkintown, PA, (215) 
576-7920; http://www 
.dval.com. 

Circle 1024 on Inquiry Card. 
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Visual Programming for Science 

New tools that go far beyond GUI construction. 

By Rick G re ban 

mil recently, if you had asked 
me to define what visual pro- 
gramming means, I would 
have pointed you to Visual 

Basic or Visual C+ + and said, “That is 
visual programming incarnate.” How¬ 
ever, visual programming as exemplified 
by those two tools is not much more than 
building CiUIs. Yes, you can construct a 
Visual Basic application using “nonvisual 
components” such as a database object. 
Those nonvisual components appear on 
the form as small hit maps that hint at the 
functionality lurking underneath, hut do 
little more than act as reminders that a 
database is in the application. 

I sometimes think another category 
of tools has a greater claim to the visual¬ 
programming title than the tools men¬ 

tioned above. An excellent example from 
this other category is acroScience’s Visual 
Science (VS). Prices start at $395, and dis¬ 
counts are available. 

VS is similar to Oberon's Prospero (see 
“Prosperous Magic Application Integra¬ 
tor,” February BYTE), hut Prospero is pri¬ 
marily a data-manipulation tool. VS is a 
mathematical programming and simula¬ 
tion tool. Programming in either involves 
dragging “blocks” onto a workspace and 
wiring them together to form programs. 

In this scheme, the blocks represent exe¬ 
cution objects. Wires represent data flow. 
Programming is therefore visual in the 

sense that the programming language 
itself is visual. With Visual Basic and Vi¬ 
sual C++, the visual elements are part of 
the final application, not an aspect of 
the language. 

The idea behind VS is not new. VisSim 
uses it (see “Travels and Travails,” Janu¬ 
ary 1994 BYTE), as does Prograph (see 
“Prograph CPX: Purely Visual,” Janu¬ 
ary 1995 BYTE). However, VS lets you 
encapsulate other external applications 
as building blocks. 

Let's say you are building a VS appli¬ 
cation by populating a worksheet with 
blocks taken from a tool palette and wir¬ 
ing the blocks together. Functions a given 
block performs can range from primitive 

to complex. A good example of a primi¬ 
tive block is a decision block that works 
much as a simple multiplexer with two 

inputs and two outputs. One input acts 
as a selector; the other accepts arbitrary 

data. If the selector is set to zero, it routes 
the data input to the first output; if the 
selector is set to one, the data appears on 
the second output. 

A complex block encapsulates more 
elaborate behavior and can be an entire 
program in the classic sense of the word. 
That is, the block can consist of a func¬ 
tion written in a procedural language. VS 

includes its own language, MathCalc, 
which is a powerful mathematical lan¬ 

guage in its own right. MathCalc easily 
handles vector and matrix operations 
(matrix multiplication and division are 

built into the language). It includes over 
100 math functions. 

I lowever (and this is important to note), 
a complex block could also be an entire 

MatLab program or an entire Interactive 
Data Language (IDL) program. (IDL is 
marketed by Research Systems of Boul¬ 
der, Colorado.) 

VS links into MatLab through DDE. 
(Developers at acroScience hinted that a 
higher-throughput connection into Mat- 
Lab would be available in the near fu¬ 
ture.) The connection to a MatLab block 
is as seamless as with any of VS's primi¬ 
tive blocks. Consequently, you can easily 
integrate arbitrarily large and powerful 

Matl .ab or IDL programs into a VS appli¬ 
cation. You identify which variables in the 
program act as inputs and which act as 
outputs. VS makes connections avail¬ 

able so that you can wire the block into 
your VS application. This lets VS pro¬ 
grams tap into capabilities beyond those 
available in a single application. Cur¬ 
rently, acroScience is working to integrate 

other mathematics packages into VS; 

more should be supported by the time 
you read this. 

The ramifications of VS are interesting. 
If you have a problem you can’t solve in 
MathCalc, you can call on MatLab for 

help. If MatLab doesn't include the fea¬ 
ture mix you need to solve the problem, 
you can try another package. 

I hope to see more of this trend, where 
visual languages act as large-scale macro 
languages for automating diverse appli¬ 
cations. This allows you to work visu¬ 
ally for the coarse-grained components 
of the application and then drop into tra¬ 

ditional procedural code for the fine¬ 
grained elements. □ 

Kick Grehan is a senior technical editor for 

BYTE reviews and a coauthor of The Client/ 
Server Toolkit. You can reach hint by sending 
e-mail to rick g@bix.com. 
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Smart Routes to Connectivity 

Windows 

i Windows 3 

(AS/400 

IPX/SP. 

Modom 

TN5250' 
TN32/0 

.Windows 95/N1 

/ H • Telnet 

Window* 3.1 

A cost offoctivo multilingual 

connectivity solution for 

enhancml lolnof, FTP, and sovial 

support for corporate users. 

TN327I 

cmR 

The numhei ol IM connectivity 

paths in yom 01 f’.inization has 

grown. Yom iimi want (o connect 

their PCs to the Internet, to hosts 

around I he world, and to 
X i linn? Mapping out these 

roiil* m|iiiics the best PC-to- 

.f^RTER/V, 
* 

lr>dows 95/H^ 

Tito moil complete multilingual 

Conner llvUy unto Jim mg o PC X 

sorvni, Neluopn Navigator'* 

ond mulllvemliw Inn! connoclivily 

including TN5250, TN3270, 
VI420, and DG D470 

bout connectivity software 
•iv.illalilr SmaiTerm®. 

Sinai'h ihi crosses all the 
Iioiniil.il i l.iking Windows 

‘Pi, Windows NT, and 

Window t | users to l!._ 

information they need, 

no mallei where it is. 

Whellin valuable data is 
on then I.norite web sites, 

X client on theii local UNIX 
host, a O'liiotr AS till) host over¬ 

seas, an HIM mainframe in 

corporate nllict ,i Digital host at 
a regional Im.iiu h m i Data C 

host anywhcie, your users can 

c\lend tli' ic.ich of their PCs. 

sin.ii trim makes efficient, reli- 

•' and (|uick connections. It's 
le.iiined specifically to reduce 

yom training and support burden 

l>v including tools and utilities 

tli.it automate common activities 

and integrate host and PC data. 

Plus SmaiTerm is easy to learn and 

use, and the technical support is free! 

Mol your connectivity 
course loday! Call Persoft 

for a live evaluation copy of 
SinaiTcnn for Windows 3.1 or 

Windows 95/NT: 1-800-TCP-3130. 

riA ADTERM 

Supoiior multilingual PC 

connoclivily lot llm corpoiato 

uso* who noodv mullivomioi 

host connoclivily including 

TN5250, TN3270, V1420, 

ond DG D470 

persoff Porsofl, Inc,, 46.') Siienco l>t f'( > lh.« 44V> t Madison, Wisconsin 53744 4953 USA 

Phono (608)273 6000, Uw W 7 8.77, 1800368 5283 „ sal^Opo.softicon, smanirm provides simultaneous access mutes to the 

Wniia Wl.lo Wot, www ,»(wtl.com, Faxbock (608)2736090 information von need- whether it s on the Interne,. 

1. PorI2?Jnf:1 ""’f^"' l«*wm Wool fond Borns, Fowloy, Henleyon-Thomes, in X applications, or on UNIX, HIM, Digital ond 
Oxfordshire, RG9 6JI, United Kingdom, Hum* «44 (0JI49I 638090, Fax i44 (0)M91 638010 Unto General hosts. 

Copyright 1996 Pounfl, If* All Right* Rnuuvnii To"" umf I'.It ..giiteimf Iradmmirkt ol Pori all, Inc. Nelsaipo Navigolor 15 a Irodomark of 
All iilhm In 11 humnl 1 on property nf ihtm loijxjclivo owners. Rov,8/96 
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Switch to any Server 
by Name from an 

On-Screen Display! 

director 

Now, switching computers with your 

AutoBoot keyboard/video/mouse 

switch is even easier. Just call up the 

Director menu, choose a computer and 

you're done! No buttons to push or 

codes to remember. Since you name 

your computers whatever you like, 

picking one from the menu is a snap. 

Keep your current computer name on 

screen at all times, or for just a few 

seconds after switching. 

Best of all, the Director works with any 

platform, operating system or software you use. 

All you need is a Commander product with 

keyboard control capability. And, because it's an 

add-on product to your existing Commander, 

there's no software to install. 

With the Director, making the 

switch to Cybex is easier 

than ever! 

Cybex Computer Products Corporation 
4912 Research Drive • Huntsville, AL 35805 USA 
Tel. (205) 430-4000 • FAX (205) 430-4030 
http://www.cybex.com 
In Europe, Contact: Paul Naish 
Tel. +441 672-564100 • FAX +441 672-564105 

PC is a registered trademark of International Business Machines Corp. Macintosh is a registered trademark of Apple Computer,Inc. Sun is a 
trademark of Sun Microsystems. Cybex, Commander, AutoBoot and 4xP are trademarks of Cybex Computer Products Corporation. 

Dealer Program Available Made in USA 

Circle 704 on Inquiry Card (RESELLERS: 705). 


