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TransPort Xke

MICRON TRANSPORT™ Vlx

133MHz Intel Pentium processor
16MB EDO RAM (40MB max.)
1.4GB hard drive

16X modular CD-ROM drive

Li-Ion battery
12.1 "TFTSVGA, 800x600 display

STANDARD FEATURES

Intel 430MX PCI chip set
256KB L2 pipeline burst cache
PCI bus with 128-bit graphics accelerator
MPEG compatible
Zoomed video-ready
Touchpad pointing device
16-bit stereo sound

Built-in stereo speakers and microphone
2-way infrared port
Modular floppy drive (flexible bay swappable with CD-ROM)
MicrosoftWindows 95 and MS® Plus!
5-year/1-year Micron limited warranty

52,249
Bus. lease S77/mo.

233MHz Mobile Intel Pentium processor with MMX technology
48MB EDO RAM

3GB removable hard drive

13.3" TFT XGA display

STANDARD FEATURES

Intel 430TX Mobile PCIchip set
512KB L2 pipeline burst cache
PCI bus with 128-bit graphics accelerator, 2MB DRAM
20X modular CD-ROM drive with AutoPlay1"
technology and headphones

Pick-a-Point™ dual pointing devices
Dragon Systems' NaturallySpeaking Personal

voice recognition software
16-bit stereo sound (supports surround and wavetable sound)
Built-in stereo speakers and microphone
Integrated 33.6 fax/modem w/full telephony duplex phone
CardBus- and zoomed video-ready
2 infrared ports, 1front, 1 rear
S-video and NTSC-video capability; USB, built-in game port
Management Pak", Executive Travel Pak"
2 modular expansion bays (hard drive, CD-ROM drive,

3.5" floppy drive, lithium-ion battery)
Custom nylon carrying case
Microsoft Windows 95 and MS Plus! CD

Microsoft Office 97Small Business Edition CDs t
5-year/3-year Micron Power

limited warranty
Bus.!ease$187/mo.

Micron backs you up.

Each system iscustom configured and

shipped directly, so it meets

your needs, not someone else's.

If you have any PC or networking

questions, the answers are just a
mm*

phone call away - thanks p^^1

to our top-notch, 24-

hour customer support. pentium'fl

Buy Micron. And get the job done right.

MICRON
POWER
WARRANTY

5-year limited warrant) onmicroprocessor andmainmemory
3-year limited parts-on y systemwarranty (1-year (orTransport Vlx)
1-,2-or3-year optionsl on-site service agreement lorMicron desktop andserver systems
3Ddaysof freeMicron-supplied software support forMicron desktop systems; 3 optional

networkoperating systemincirJenl resolutions included forMicron serversystems
30-day money backpD icy
24-hour technical support

Theforegoing is subject toandqualified by Micron's standard limited warranties andlerms
and conditions ofsale. Verms and conditions ofsale may vary for specific configurations.
Copies ofthelimited warranties may beobtained onour Web siteorbycalling Micron.

Microsoft _

windows 7 Days A Week

Micron Sales Hrs: Mon-Fri 6am-10pm, Sat7am-5pm

(MT) Technical Support Available 24 Hours A Day-

Toll free from Mexico:

95-800-708-1755 • Toll free from Canada: 800-708-1758

Toll free from Puerto Rico: 800-708-1756 • International

Sales: 208-893-8970 * International Fax: 208-893-7393

• 1997 Mo 1 FliiC'mr;;'- Ire Allriqh! reserved. Micron Electronics is notresponsible loromissions orerrors in
1yi:«n,:|!h\'! Dhfitnqmp'V A1|iiirili,!':i': ire subjecttoavaii;sliiH!y Prims.i'ulspraiirationsmaybechanged without
notim run * ''fit "• 1' • ••!"•>:"'•] ;•• 1 i"'.;|i"; .!•••! . >.. ."•• • M. >!..•• 'W'ifiimriiyliarkpiiliry d!!!'S.i;ir
include rctur /randtagctargesianpiiesa,i|,,i , a tefld products andbegins from
dnte o! s.Iiidti t ..'i ." woo Electronic,currentlermsandconditionsol sale.Leasepricesbased
on 3fHiior.f and Pentiumareregstoredtrademarksand MMXis a trademarkot Intel
Corporal* ows NT and the Windows logo are registered trademarks ot Microsoft
l.orpoiidi:," • ',, '' '• •'•" "- •"" : '• '"'l", ':i •ksfilMicrtirtlirClrc-niii';. Irr.nr
[MlflM'LI, Iit-i fit; I ••"'.'Willi !-i l. : ii Til inI'M'. |iii:iln.itnir,iii:tir ";li'r1ili;:ipnn [:i:ip.;isi;ii onlyand maybe



NetFRAME MV5000

MICRON™ NETFRAME® LV2000 SERVER

Intel 233MHz Pentium® II processor w/ECC
32MB ECC SDRAM

2GB Ultra-Wide SCSI-3 hard drive

NOS Support (3 incident resolutions/1st year), 7x24

STANDARD FEATURES

Single ordual Intel Pentium II processors
512KB integrated 12cache in SEC package
ECC, SDRAM (4DIMM slots)
5expansion slots: 4PCI, 11SA
Integrated Adaptec PCI Ultra-Wide SCSI-3 controller
Integrated Intel EtherExpress'" Pro 100 controller
12X SCSI-2CD-ROMdrive

10drive bays: 4 external 5.25/1 external 3.5"
2 internal 5.25'/3internal 3.5"

Microsoft8 Windows NT8 Server 4.0 (10-user license)
Intel LANDesk8 Server Manager 2.8
Dedicated server technical support, 7x24
5-year/3-year Micron Power" limited warranty
1-year next-business-day on-site service*

Bus.lease$119/mo.

MICRON NETFRAME MV5000 SERVER

Intel 300MHz Pentium II processors w/ECC
64MB ECC SDRAM

4GB Ultra-Wide SCSI-3 hard drive

NOS Support (3 incident resolutions/1st year), 7x24

STANDARD FEATURES

Single ordual Intel Pentium II processors
512K integrated cache inSEC package
Memory: ECC EDO orSDRAM option (8 DIMM slots)
9expansion slots: 6 PCI, 2 ISA, 1 shared ISA/PCI
Dual integrated Symbios Ultra-Wide SCSI-3 controllers
Integrated Symbios Narrow SCSI-3 controllers
Intel EtherExpress Pro 100NIC
Embedded RAID upgrade option
120 Compliant via embedded Intel I960-RD
5 Internal, hot-pluggable, hard drive bays

(Upgradable to 10)
3 External 5.25" media bays
1 (one) 360 watt hot-pluggable power supply standard

(Upgradable to3 foradded redundancy)
Rack Adapter option
Intel LANDesk Server Manager 2.8
Microsoft Windows NT Server 4.0(10-user license'
Dedicated server technical support, 7x24
5-year/3-year Micron Power limited

warranty

1-year next-business-day on-site service*

Bus. lease S195/mo.

:e for the NetFRAME se is prnvifJud l)yDitiiliil f'ii'.ibii^nl i:<ii|>-ir;itiixi andis optional.

ClientPro Mre

MICRON CLIENTPRO® Mre

Intel 200MHz Pentium processor with MMX™ technology
32MB SDRAM

2.1GB Ultra ATA SMART EIDE hard drive

15" Micron 500Lx, ,28dp(13.7" display)

STANDARD FEATURES

512KB pipeline burst cache, flash BIOS, DMI 2.0
3.5" floppy drive
16X EIDE variable speed CD-ROM drive
Intel Pro/100 w/Wake On LAN network adapter
S3 ViRGE graphics accelerator, 2MB EDO RAM
Advanced Hardware and Power Management features
Chassis Intrusion Alert

Microsoft IntelliMouse'"

Microsoft Windows8 95
Intel LANDesk Client Manager
5-year/3-year Micron Power

limited warranty

Bus. lease S60/mo.

MICRON CLIENTPRO Xlu

Intel 266MHz Pentium II processor (features MMX technology)
32MB EDO RAM

2.1GB SMART EIDE hard drive

17" Micron 700FGx, .26dp (16.0" display)

STANDARD FEATURES

512KB internal L2 secondary cache, DMI support
16X EIDE variable speed CD-ROM drive
3.5" floppy drive
3Com PC110/100 ethernet NIC
PCI 64-bit3Dvideo,MPEG, 4MB EDORAM
Upgradable wavetable audio with speakers
Tool-free minitower ordesktop
Microsoft IntelliMouse, 104-key keyboard
Microsoft Windows NT Workstation

Intel LANDesk Client Manager
5-year/3-year Micron Power limited warranty

$2,649
Bus. lease $90/mo.
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Findingcomputers to meet your needs is easy - all you have to do is call Micron. Micron™

NetFRAME® servers, ClientPro® PCs, and TransPort™ notebooks offer value-packed,

out-of-the-box computing solutions. The Micron NetFRAME MV5000 server provides the

latest features, including dual Pentium® II processors, a 440LX chip set, embedded RAID

and fault-tolerant components. The entry-level Micron NetFRAME LV2000 server gives

you integration and stability for a great value. For your desktop needs, the ClientPro is a

powerful business PC with a stable platform that comes easy to set up, easy to expand and

easy to network. And for portable needs, the award-winning TransPort Xke is one of the

fastest notebooks you can find, with incredible features like a 233MHz Pentium processor,

graphics accelerator and 20X CD-ROM drive. The TransPort Vlx offers performance and

flexibility for an outstanding price. Plus, all Micron systems are backed by our award-winning

service and support. Whateveryourcomputing needs, youcan counton Micron to meetthem.

Call now to order.

800*362*730l
www.micronpc.com

Circle 140 on Inquiry Card.

MICRON

THINKING OUT OF THE BOX"



THE ORBITING INTERNET

ByJohn Montgomery

Broadband satellite

systems are ready to beam

data around the world at

multimegabit rates.

So what's the catch?

Socket to Me

73

ByTomR.Halfhill
The Pentium IPs proprietary
slots could mean trouble for

Intel's competitors. What
does it mean for users?

MANAGING DATA

DejaVu All Over Again
81

ByPeterMudgeand Yobie Benjamin
Those holes in NT security sure
look familiar. No wonder: Other

OSespatched them yearsago.
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BackOffice at Making TheUniversal
the Forefront Moneywith Inbox

Point-of-Sale 104s
ByAlanJocb 104M ByIlan Greenberg

ByIlanGreenberg

BUILDING NETWORK APPS

Components Battling Components
87

ByRobertRichardson
Software plug-insfor Windows and
Macintosh cando remarkable things.
But they're also a source of conflict.



EDITORIAL

Raising the Java Standard
10

INBOX

13

BITS

600-MHz Alpha 18

Socket 7 Successor? 19

Power Mac Prevails

400-MHz Pentium II PCs 22

Next for Java Office Apps 24

Knuth's New Knuth 28

EVAL

GRAPHICS CARD

Number Nine's New Spin:
Revolution 3D

33

Fast video playback and your
choice of AGP or PCI.

DIGITAL CAMERA

CMOS Gets the Picture

34

Usinga CMOSsensor,Sound
Vision's SVmini-209 delivers

high-quality pics at a low
price.

AUTHORING SOFTWARE

A Watchamacallit for Words

37

Dan Bricklin's software for

making hypertext documents.

NETWORKS

Adjustable Cell Rates
for ATM Networks

43

ByWilliam Stallings
A new ATM service compen

sates for network congestion.

OPERATING SYSTEMS

Autoconf Makes

for Portable Software

45

ByBobFriesenbabn
Use of OS features and a free

ware scripting utility solves

vww.byte.con

LAB REPORTS

HARDWARE SQf7*:U:'

26 No-Compromise Power Extend Your Net

POrtaib°G jKSi
with VPNs

114

By Michelle ^fe^X
Campanale fc»T^^i5' "V
We test MMX laptops with 166-
MHz, 200-MHz, and 233-MHz
CPUs. Plus: the first notebooks witf

By Morgan Stern
We check out 10 virtual

private network pack
agesthat let you use the
Internet as your own

Intel's Tillamook CPU. private WAN.

WEB PROJECT

Cascading Style Sheets
97

ByJon Udell
CSSwill change how Web
designers work. Here are some
ways to learn and use it.

JAVATALK

An Uncertain Discovery
101

ByRick Grehan
Metrowerks' Discover

Programming will giveyou a
decent introduction to Java,
but it can be annoying.

CHAOS MANOR

Fooling Around with the Web
129

ByJerry Pournelle
New tools help build the
Manor's Web site. Plus, a visit

to the world's greatest graphics
show: SIGGRAPH.

CORE

application portability across
various flavors of Unix.

•;" .. • • :; •

The Quest to Standardize

Metadata

47

ByStephen R. Gardner
Someday,disparate data-
manipulation tools will be able
to exchange information.

Building the Virtual PC
51

REVIEWS

SECURITY SOFTWARE

Cryptography Gets Personal
121

By PeteLoshin
Six products that promise to
secure your data, both over the
Internet and on your desktop.
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WEB SERVERS

Battle of the Network

Superservers
125

By Barry Nance
Netscape's SuiteSpot 3 vs.
Microsoft's IIS 4.

Index Server

Content and Property Qner

Dociun.iilAuiiuuR.sniiHou

By Eric Traut
A software emulator trans

forms the PowerPC into a

Pentium PC.

PROGRAMMING

Dynamic HTML Explained,
Parti

53

ByRick Dobson
Dynamic objects and client-side
processing mean better Web
sites and better browsing.

WHAT'S NEW

159

Alpha workstations hit 600
MHz; Unix notebooks; and
more new products.

IMPROBABLE

Something to STARE At
164

4-D images arrive (on our very
own pages)! Senders of junk
e-mail get hosed.

SERVICE
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Inquiry Reply Cards 156A-B

Index to Advertisers

Alphabetical Order 156

Editorial Index
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CONTENTS BY PLATFORM

WINDOWS

A Chip off the Old Block.. 18
Digital's new 600-MHz 21164
Alpha CPUdelivers the highest
benchmark scores of any NT
system we've seen.

x86 Vendors Unite

Against Intel 19
AMD, Cyrix, and others are
getting together to define a
new PC architecture.

Future Watch 22

Coming next year: 400-MHz
Pentium II PCs.

Number Nine's New Spin:
Revolution 3D 33

This graphics card offers fast
video playback and your choice
ofAGPorPCI.

AWatchamacallit

for Words 37

Trellix is one of the first appli
cations to support the ActiveX
Hyperlinking Protocol.

Socket to Me 73

Intel's new CPU interfaces for

its P6-class processors will
make it tougher for rival chip-
makers to compete. What does
it mean for PC users?

Deja Vu All Over Again 81
A look at NT's security holes,
how they happen, and what
you can do about them.

Components Battling
Components 87
Everyone talks about DLL
problems, but nobody's doing
much about them.

26 No-Compromise
Power Portables 106

We test Pentium laptops with
166-, 200-, and 233-MHz
processors. Plus, some interest
ing findings about Tillamook
machines.

MACINTOSH

Power Mac Prevails 22

Apple's new 9600/350 offers
plenty of power, thanks to its
350-MHz 604e, but a whole
new family of PowerPC CPUs
is right around the corner.
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Building the Virtual PC ...51
Connectix's emulator puts a
Pentium PC inside a Power

Mac. Here's how it works.

Components Battling
Components 87
Extensions load extra func

tion—and aggravation into the
OS environment.

UNIX

Server Wars 26

Sun's new Enterprise 450
family of midrange servers
erasesthe cost-of-ownership
advantage claimed by NT-
based workgroup machines.

Autoconf Makes

for Portable Software 45

A free utility lets programmers
build scripts that tailor an
application for a specific Unix.

JAVA
Raising the Java
Standard 10

The call for a standardized

Java deserves qualified support
and skeptical appraisal.

What's Next for

Java Office Apps 24
Applix, Corel, and Lotus will
bring new apps to market.

An Uncertain Discovery.. 101
Metrowerks' new Discover

Programming package is a
good starting point for Java
development, but it has some
annoying problems.

NETWORKING

Server Wars 26

Sun's Ultra Enterprise 450
delivers a peak speed of 1.7
GBps.

Adjustable Cell Rates
for ATM Networks 43

Available Bit Rate informs the

source system about network
congestion.

Fiber in the Sky 58
A new generation of broad
band satellites will bring multi-
megabit data rates to the entire
globe soon. What is that going
to mean for your networks?

Extend Your Net

with VPNs 114

Virtual private networks let
you use the Internet as your
own WAN. We review 10.

INTERNET/WEB

The Man with No

Domain Name 23

What happens when a Web
service has its domain name

removed from the root server?

10 Steps to Better
Usability 32
Designing a Web site? Check
out interface expert Jakob
Nielsen's suggestions.

Dynamic HTML Explained,
Part 1 53

DHTML permits dynamic
styles, positioning, and con
tent, aswell as data binding to a
browser and faster browsing
through client-sideprocessing.

Deja Vu All Over Again.... 81
Windows NT boxes on the

Internet are subject to a variety
of attacks. Here's how to deal

with the security hacks.

Cascading Style Sheets ... 97
Balancing HTML purity and
presentation pragmatism,
BYTE's Webmaster experi
ments with CSS.

Extend Your Net

with VPNs 114

Virtual private networks are
designed to eliminate the haz
ards of private exchangesin
public networks.

Cryptography Gets
Personal 121

These six products help
protect your data with encryp
tion and digital signatures.

Battle of the Network

Superservers 125
Netscape SuiteSpot 3 and
Microsoft IIS4 go another
round. And the winner is

Fooling Around
with the Web 129

Downloading updates over the
Internet proves hazardous to
the Chaos Manor network.
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Now you can securely sell
your software worldwide

Leading the software industry into the future, Rainbow provides security solutions for your software success.

iIHTM I III i The #1 Security Solution For Developers Worldwide
Sentinel Software Protection is the most advanced and reliable protection
available. Over 25,000 developers rely on more than 12 million Sentinels to
prevent piracy and ensure sales revenue.

SentinelLM Software gives customers new ways to try, buy, and use your
products. It is themost flexible way to enhance and control your distribution.

Internet Sentinel allows your customers to register, activate and upgrade
your products anytime - anywhere over the world wide web.

Sentinel Professional Services Group provides developers security consult
ing, custom programming, strategic planning and distribution solutions.

For your complimentary
Software Success Brochure

call or visit our web site

(800) 705-5552
www.rainbow.com/success

^RAINBOW
TECHNOLOGIES

The Software Security People
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Breathtaking 233 MHz Speed
At A Breathe Easy Price.

233 MHz is here!
I,t,|̂ ;<i^- Imagine a notebook computer
•F^ii"'W| that's loaded with features, is

^ 40% faster than a 166 MHz
notebook yet costs lessthan
$3600 and you've pretty much
described our next award-win
ning design- the WinBook XL.

riKjnW
irrT

The XLis one of the fastest notebooks you can
buy and it features the 233 MHz Intel® Pentium®
Processor with MMX Technology, a 12.1"
Active Matrix display (13.3 optional), 32 MB of
EDO DRAM, a 3 GB HD, a 20x variable CD
ROM and a 3.5" Floppy Drive that are available
at the same time- no more swapping drives.

Only WinBook could offerthis powerful note
book at an incredible $3599. Order the XL
today and see why WinBook has won more
than 125 industry awards for quality, innovation
and value.

LAPTOP

Honorable Mention
Aug/97

Best Buy
Aug '97

WinBook FX 166 MHz Intel Pentium-
Processor with MMX® Technology,
Running at 2.5V
12.1"SVGA TFT Active Matrix Color Display
32MB EDO DRAM, expandable to 72MB
256K Syncburst 12 cache
2.16GB Removable Hard Drive

33.6 Internal Fax/Data Modem
PCI Graphics Accelerator w/1MB Video DRAM
16-bit Stereo Audio

59-Watt Lithium IonBattery
Option bayaccepts Floppy drive orCD-ROM
(both included) or 2nd Battery (optional)
OneType ll/lllandone Type II PCMCIA Slot
Integrated dual-button pointing stick with optional
touchpad available
Single infrared port, IrDA 1.0compliant
Parallel, Serial, PS/2, VGA, and Gameport
7.2S lbs. with battery
Windows 95' installed J '

AddSI99 foran optional
2nd batteryor $259 for
a Mini-Dockw/AC adapter

2999

Call Now: 800-293-1639
Mon-Fri 8am-9pm EST Sat 9am-4pm EST
U.S. sales only. 30-day unconditional money-back guarantee from date ofpurchase.

WinBook XL- 233 MHz Intel® Pentium® Processor

with MMX® Technology, Running at 1.8V
• 12.1"SVGA Active Matrix Screen (add $400 for13.3"display)
• 32MBEDO DRAM, expandable to 128MB
• 3 GB removable Hard Drive

• 45 Wh Lithium Ion Smart Battery
• 256K Syncburst L2 Cache
• 3.5" Floppy Drive and 20x variable speed CD-ROM bothbuilt-in
• Integrated dual-button pointingstick and touchpad,

both active simultaneously
• 16-Bit Stereo Audio

• Two Type II orone Type III PCMCIA Slot, CardBus andZoomVideo supported
• PCI Graphics Accelerator w/2 MB DRAM
• Parallel, Serial, PS/2, VGA, 2-way Infrared port, TV out, USB (2)
• One-year extendible warranty
• Microsoft Windows" 95 installed

Add S400 for 13.3"XCA(1024 x 768)
TFT ActiveMatrixColorDisplay
Add SI59 for a 56K Internal Fax/Data Modem

$ 3599

www.winbook.com. 800-293-1639

WinBook
Critically Proven.

trademarks areproperty oftheir respective corporations. All prices andspecifications aresubject tochange without notice orobligation. Prices donotindude shipping.
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of networked systems and services? Same reason your company can count on us:

www.digital.com/liftoff, or call 1-800-DIGITAL. And get ready to win in a networked world.
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Raisingthe Java Standard

We need many flavors, but one standard.

I he recent call by Microsoft,
Intel, DigitalEquipment, and
Compaq for a standardized
Java deserves both qualified

support and skeptical appraisal.
Let's take the skepticism first. Can

you think of four companies with less
inclination to openness? Windows and
VMS have never been within a city block
of a standards body. Intel used to be rela
tivelyopen, for a chipcompany,but itslat
est moves with the Pentium II (see page
73)represent aclassicclosed door to com
petition. And while Compaq has devel
oped more original technology than most
PCcompanies, it hasn't developed a sin
gle open one that I can think of.

Nonetheless, even a broken clock is
right twice a day.Mindful of this group's
motives, let's look at the realities.

Why is the Internet bigger than Unix?
Because you can depend on the Internet
to be the same everywhere and you can't
with Unix. Which way should Java
evolve—like Unix or the Internet?

I vote for the Internet. So should Java
advocates. For Java to spread beyond a
dedicated core, both the software indus
try and corporate IS will have to believe
it has a stable future. Right now, Java has
not realized its dream of "write once, run
everywhere." Plenty of small differences
in virtual-machine implementations pre
vent that. Sun executives talk quietly
about revoking Microsoft's license if it
ships its version of the Java classes.Who
will be left out in the cold then? The few

hundred thousandJava users or the hun
dred million Windows users?

In a standards body, Sun will not get
everything it hopes for, and neither will
Microsoft. That's the point: Companies
will have to cooperate to grow the pie.
What do they have to lose? Let's exam
ine the common myths:
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Microsoft will hijack Java. Sure, it'll
try. For over a year, the rap from Red
mond has been "Java isa language, not a
platform." Sounds a lot like "The Inter
net is a network, not a platform," a rap
Microsoft was forced to retreat from.

However, should Microsoft not come
to itssenses,there's nothing about a stan
dardized Java that prevents Sun or any
one else from putting out its version of
correctness and letting customers decide.
If this technology is capable of standing
up to the rigors of mission-critical com
puting, it's capable of surviving a stan
dards body.

Standards slow the development
process. Sure they do, in the same way
that reading a map slows down the pro
cess of getting somewhere. It also pre
vents us from getting lost, a very likely
outcome for Java if its advocates don't

has ever submitted its product to a
standards body, so why should Sun?
No oneelse—atleastsinceUCSD's p-code
implementation—has claimeditsproduct
as a universal platform. Such a goal
requires more than business as usual.

In a standards body,Sun will not get everything
it hopes for, and neither will Microsoft.

plan the route carefully. And what's the
rush? Java is three years from being a
mainstream application development
platform. I'd like to think it'll be right,
not just available, by then.

Java's too young to strangle in a
Standards body. Hmm, standards are
too slow to achieve results, but too fast
to allow growth.

Standards mute competition. Real
ly?Tellthat to IBM, loser of the 1980snet
work standards race between Ethernetand

Token Ring. Submitting its Token Ring
technology to the IEEE 802committee did
not prevent the other main 802-governed
technology—Ethernet—from whipping
IBM in the market. But it did allow cus

tomers committed to Token Ring to know
where the technology was headed.

No other operating system vendor

Right now Sun and Microsoft are mir
roring each other, trying to establish de
facto standards. I support the Java Lob
by's call to Microsoft and Intel to cease
fractious activities. But I also think Java
needs an independent standards body—
perhaps a combination of the Java Lob
byand vendors—dedicated to advancing
the technology. If serious users are going
to commit to Java, they're going to have
to see maturity, stability, and reliability—
from the vendors as well as from the

products.

Mark Schlack, Editor in Chief
mschlackdbix.com

www.byte.com
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Thinking Smart Cards?

In the new world of smart cards, ASE is all you need to develop and
deploy smart card applications.

ASEDr/Ve Pro™

Well connected:

The most versatile smart card drive

Interface to both PC internal and

external, serial and parallel ports

Secure: Second card slot or SIM socket for

authentication and security

Fast: PC-drive communication speed up
to 115 Kbps. Cards support up
to 78Kbps

On time: Real Time Clock for e-commerce or

digital signature

Knows its cards: Multi card protocol T=0;T=1;T= 14;
Memory: PC, XI2C,2/3 bus

Configurable: ASEDrive internal firmware
downloadable from the PC

Ready for the future: PC/SC Ready

To order your ASE developers kit
visit our web site today - www.aks.com!
North America

Int'l Office

Germany

UK

Japan

France

Benelux

Russia
© Aladdin Kno

W ASESoft™ - The software library for smart cards
Versatile: Supports most smart card types
Powerful: Interoperability with high level API or

transmission level API

O/S savvy: Supports Windows NT,95

^ ASECards™ - Awide selection of smartcards
Memory, protected memory, CPU and
Cryptographic cards support

^ ASECrypto* - The cryptographic library
RSA; DES; TripleDES support and more. Compatible
with Microsoft PC/SC cryptographic tools

• ASE-FES™ - Sample smart card-based file
encryption system

Aladdin Knowledge Systems Inc. 800 502-2543,847 808-0300, Fax:84" SOS-0313, Small:ase.sales@us.aks.com
Aladdin Knowledge Systems Ltd. +972 3 636-2222,Fax:+972 3 537-5796.Email: ase.sales@aks.com
FASTSoftware Security GmbH & Co. KG+49 89 89 42 21-65, Fax:+49 89 89-42-21-40,Email: lnfo@fasl-ag.de
Aladdin Knowledge Systems UKLtd. +44 1753622 266,Fax: +44 1753622 262,Email: s_es@aldn.co.uk
Aladdin Japan Co., Ltd. +81 426 60-7191, Fax: +81 42660-7194,Email: sales@alatldin.co.jp
Aladdin France SA +33 1 41-37-70-30, Fax: +33 1 41-37-70-39, Email:info@aladdin.fr
AladdinSoftware Security Benelux B.V. +3124648-8444, Fax: +312+6+5-1981, Email: aladdin@worldaccess.nl
Aladdin Software Security R.D.Ltd. +7 095 923-0588, Fax: +7 095928-6"81.Email: aladdin@aladdin.msk.ru

vledge Systems 1997 (9/97) ASE is a trademark of Aladdin Knowledge Systems. "Subject to export license.

1-800-562-2543
www.aks.com

ALADDIN
KNOWLEDGE SYSTEMS LTD
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ActiveX Files

The otherwise very good
ActiveX cover story (Sep
tember) includes some dis
information in David

Linthicum's sidebar on secu

rity. Simply put, ActiveX has
no security model. The infa
mous Exploder control that
powers down a Windows PC
was signed with a Verisign
certified signature (http://
www.halcyon.com/mclain/
ActiveX). Microsoft claims
that Authenticode, its code-
signing framework, is a secu
rity model. It is not. It's an
authentication framework.

"If a control destroys your
system," you say,"at least
you'll know whom to beat
up." This is silly. What if the
government passed a regula
tion that thieves must wear

name tags if they break into
a house when the owners are

not present, and then the FBI
rationalizes it by saying, "If a
thief steals you blind when
you're not home, at least
you'll know whom to jail"?
I don't think so.

Any hostile ActiveX con
trol worth its salt will erase

all traces of itself before pro
ceeding with the rest of the
dirty work. SinceActiveX is
Win32-omnipotent, it can
do anything. ActiveX may
have its place in the develop
er's toolbox, but it's not a
suitable model for exe

cutable content.

Gary McGraw

Research scientist

ReliableSoftwareTechnologies
gem@rstcorp.com

I'm not sureI disagree with
Mr. McGraw's observations.

www.byte.com

Myintentionwasto explain
theActiveXsecurity model,
not promote it.Aswithany
security subsystem, there are
always methods to defeat it.
We've seen this withJava,
with the Internet, and I'm
sure ActiveX is no exception.
—David Linthicum

I want to thank the folks at

BYTE for writing that excel
lent article, "ActiveX
Demystified." There is,
however, something that
came to mind after reading
it. Does ActiveX open
Microsoft to a new era of

unrelenting competition?
Think about it. Bydividing
applications into objects that
follow the Component
Object Model (COM) spec,
Microsoft has created many
more targets subject to com
petition. It is difficult to
unseat an entire suite of

applications (as Corel has
found out), but now, small
and hungry software firms
can target spelling checkers,
TCP/IP handlers, peripheral
drivers, and many other
objects. Are we going the
way of software widgets? Is
Microsoft going the way of
GM, where, in order to keep
costs down, it will have to
subcontract? The future that

ActiveX will bring will be
interesting indeed.
JosephAlmeida
Brampton, Ontario
joe.almeida@sympatico.ca

P&S'ing for Dollars

We appreciate BYTE's recog
nition of the growth of pub
lish and subscribe technolo-

BYTE

gy ("Publishor Perish," by
Richard Hackathorn, Sep
tember). However, we
would like to clarify several
points made in the article.

The statement that "no

examples of monetary
exchange with P&Shave
occurred" (page 66) dismiss
es the origin of publish/sub
scribe technology on Wall
Street, where this model
provides the infrastructure
for billions of dollars in

transactions. In fact, Open
Horizon's Ambrosia product
opens the door for electron
ic commerce beyond the
trusted computer base of a
LAN to the often unreliable

environment of the Internet.

Ambrosia offers guaranteed
message delivery, transac

tion support, and compre
hensive security around the
core publish/subscribe mes
saging engine.

Contrary to the article's
characterization of

Ambrosia as based on COR-

BA, it is a pure publish/sub
scribeproduct implemented
in Java. Ambrosia provides
three levels of CORBA com

pliance to increase the flexi
bility of customer imple
mentations, but it is not tied
to CORBA. Finally, while you
quoted our CEO, you left out
our contact information:

650-869-2200;http://www
.openhorizon.com.
Audrey Kalman
Directorofmarketing
Open Horizon, Inc.
South San Francisco, CA

Whiletherearecertainly
billions ofdollarsbeing
exchangeddaily, these
exchanges aredone in sys
tems carefullydesignedwith
limitedsets ofpartiesin
volved. There are no stan

dards to allow economic

exchangebetween indepen
dent consumersand produc
ers. Thesubscribing process
needs to be opened, as the
Webcasting folks aredoing.

HOW TO CONTACT US

ON THE WEB BY E-MAIL SUBSCRIPTION

VisitTheBYTESHe! Address letters to CUSTOMER

Search our archives. editors@bix.com. To SERVICE

Downloadarticles. See reach individual U.S.only: 800-232-
industrypressreleases. BYTE editors, see The 2983; international:

Joinon-lineconferences BYTE Site on the Web 609-426-7676; or see
with other BYTE fora directory.Letters http://www.byte.com/

readers! Seehttp:// may beeditedfor adminlmpcstsvc.htm.
www.hyte.com. publication.

Foradvertisingand
BY FAX BY POST other noneditorial

781-860-6522 Editors, BYTE, contacts, seepage 157
29 HartwellAve., or click on the

Lexington, MA Informationlinkon
02173 The BYTE Site.
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Economic exchangeis criti
cal to thatopenness. While
thearticlemighthave
impliedthatOpenHorizon
worksonly as a CORBA-
basedproduct, thiswascer
tainly not the intent. That
said, CORBA andJavaarenot
mutually exclusive.
—Richard Hackathorn

Web Groupware

Jon Udell's "HTML + NNTP
= Groupware" (September
Web Project) hit on several
important points but didn't
mention that the Web was

originally designed to do
what he's describing: collab
orative authoring. When
Tim Berners-Lee invented

this stuff, he was trying to
provide a way for people to
collaborate on document

authoring so that dispersed
groups could write scientific
papers. That's why the little-
known and even less-used

CHECKIN and CHECKOUT

methods are part of the
HTTP standard. POST was

meant to allow people to
post articles and papers to
newsgroups; it wasn't meant
to receive results from a

form as it is now used.

The only advantage of
using NNTP/INNDover the
Web is that replication is bet
ter supported (this is where
Lotus Notes scores). How
about doing all this stuff
using a Web browser and a
Java applet that would add
the relevant headers to an

HTTPPOSTrequest so that
you wouldn't have to split
the subject line into name,
company, and keywords?
This would allow you to
make the user interface

more intuitive, and you
wouldn't get misformed
subject lines. The display of
threading wouldn't be as
easy (newsreaders have
threading built in), but if
Lotus Domino can do out
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lining "twisties"on the fly,
why can't a Web server
script? Doing it this way
removes the problem of old
text-only news readers, and
we're back to a thin vanilla

clientwith any smartsbeing
added asJava applets that
get downloaded and updat
ed when required, plus some
server-side scripting for sort
ing, outlining, and thread
displaying.
Hubert Matthews

hubert@patrol.i-way.co.uk

Very trueabout the Web's
origins. And yet oddly, the
Web hasemerged intopopu
larconsciousness asprimari
ly a read-onlymedium.
Meanwhile, the Usenet has
become a read-write medium
forthemasses. Mystrategy is
to go with theflow.

Thebiggest advantage of
using NNTP/INND is: no
server-side programming
requiredat all to deal with a
basic document database,
with discussions, with binary
attachments, and now even
with HTML. It wasn't

plannedthis way, butthe
combo ofNNTP servers and
clientshasbecomein a way
moreuseful than the combo
ofHTTPserversand clients,
that is, for the particular
classofapplicationto which
I'm tryingto drawattention.
Thisisa verylarge, impor
tantclassofapplication.

A Web serverscriptcan do
those thingsyou mention.
I've written lots ofthingslike
that. But I'm tryingto focus
on what can be done with

out-of-the-boxtools and no
programming. —Jon Udell

Other Interfaces

Your article on network user

interfaces ("Good-Bye,
GUI—Hello, NUI,"August)
left out one important NUI.
Silicon Graphics' Indigo
Magic has had for about a

year now many of the fea
tures other vendors will be

implementing in the "near
future," such as URLsdirect
ly on the desktop, a network
clipboard, and a filemanag
er that can show FTP sites or

other URLs directly and lets

you drag and drop a page to
a local file.

Krisioffer Lawson
setok@fishpool.com

Here's another interface

you might want to check
out: the KDE (as in Kool
Desktop Environment) pro
ject for X Window—but
mostly Linux—systems.
Basedon the Qt widget set
by Troll Tech, KDE is a free
GUI/NUI undergoing devel
opment by a team of pro
grammers around the world.
At the heart of KDE is Kfm,
the file manager. It's net
work-oriented and can view

any file tree that can be
described in URL format. It

can already render most
HTML, and the next major
version, Kfm II, will also
function as a Web browser

(it will even support frames).
There are other applications
in KDE, too, including sim
ple editors, a font browser,
and a sound player. At the
moment, the software is still
in alpha phase, but it's
remarkably stable, and I use
it virtually full-time now. If
you want to read more, go to
http://www.kde.org/.
JohnMcNulty
John @vogue.demon.co.uk

Improbable
Products, or IfWe
Had a Million

Man, I am sitting on an S.F.-
to-Boston flight and cannot
stop laughing. September's
Improbable item about Sto
chastic Cleaner—the pro
gram that "cleans your hard
disk of all the clutter that

you probably don't need"—
is just great. Keep up the
good work.
Steve Butcher

steveb@collectivetech.com

Gladyouenjoyed it.Many
readers have written us to
findout how theycanactu
ally buy theproducts covered
in Improbable; forexample,
we receivedvirtually mil
lionsof letters about Cyber
Babewatch (August), includ
ing one froma clinic that
dangled before us thepossi
bilityof realcashexpendi
ture. But until thosefussy,
ROl-obsessed venture capi
talistsstartreturning our
calls, the items mentioned
on the endpagewill haveto
remain on thedrawingboard
in Marc Abraham's mind.

—Editors

Hot PlugToday

While you did a solid job of
describing how Hot Plug PCI
technology works, and the
role it can play in reducing
server downtime, you left
out information regarding
the current availability of
compliant products ("Hot
Plug Will Deliver Higher
Availability,"July Bits). Net-
Frame Systems has been
shipping Hot Plug PCIsys
tems, boards, and device dri
vers since 1996, when the
company introduced its
ClusterSystem 9016 server.
Last June we introduced the
ClusterSystem 9008, which
offers eight individually hot-

www.byte.com



Your Computer Guy Will Hug YOU.
Your Bookkeeper May Kiss You.

Save$1,500 On The ServerSuile Designed Exclusively For Small Business.
Cheyenne®ServerSuite"'3.0 includes three award-winning, industry-leading prod
ucts that deliver a turnkey solution for all your critical serverneeds: storage
management, anti-virus andfax communications. And for a truly affordable
price. The $995suggested retail price represents a savings of
morethan 60% ifeach product were purchasedseparately.

ARCserve®, Novell's preferred storage
managementsolution, is the industry's best-
selling data backup and restoreproduct.
Itgives you total protection forall ofyour
critical data.

InocuLAN®, Novell's preferred anti-virus
solution, is the best anti-virus software you
can buy. Itoffers the most advanced and comprehensive virus
protection foryour entirenetwork — serverand workstations.

FAXserve™, Novell's recommendedfax solution, eliminates the

needfor paperfaxes. With FAXserve, there's no more standing at the fax
machine, employees can fax right from theirdesktop
computer maximizing productivity and ensuring
privacy. All threeofthese outstanding products will

save you time, money and frustration.
Call today and find out how ServerSuite

can helpyoursmall business. And ifany
body gets tooclose, tell them a simple
thankyou will do.

Gall 1-800-991-4438 ForAFree Trial
OrVisit UsAtwww.cheyenne.com/advert/ss3

ServerSuite
for NetWare Includes:

~ARCserve
InocuLAN

- FAXserve

©1997 ComputerAssociatesInternational, Inc., Islandia,NY 11788-7000. Allother product names referenced herein are trademarks of their respective companies.

QOMPUTER®
r-iSSOCIATES
Software superior by design.



Circle 144 on Inquiry Card.

Over 30 protocols:
FTP, SMTP, POP,

MIME, RAS,
HTTP, etc.

Network Monitor

License Manager

Scheduler
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pluggable PCIcard slots.

NetFrame has tested its

systems with the proposed
Hot Plug PCI standard you
wrote about and recently
announced that both the

9016 and the 9008 are fully
compliant with the most
recent draft of the specifica
tion. NetFrame is committed

to ensuring that its servers
will be compliant with the
finalized specification, due
later this year.
Marcia Speece

Directorof corporate
communications

NetFrame Systems
Milpitas, CA

http://www.netframe.com

FIXES

We used Visual C++ version

4.2, not 4.3, as part of our
benchmark tests of Pentium

II PCs (September Hardware
Lab Report).

Zyxel's omni.net (October
Hardware Lab Report) is
17.9 (W)x 13.1 (L)x 3.8(H)
centimeters, not inches.

Wright Strategies' FormLog-
ic 3.0development kit (Sep
tember What's New,page
145) costs $250 per user for
75 users. The per-user price
goes down incrementally as
the number of seats goes up.

COMING UP IN DECEMBE

COVER STORY

Microprocessor Update
BYTE's annual analysisof the microprocessors that will

be powering systems in the next year.

MANAGING DATA

Enterprise Management
Frameworks

Computer Associates, Tivoli, and a handful of others have
created systems that help you monitor and administer

everything on your network. Here's how they work,
what they do, and what they can't do.

BUILDINC NETWORK APPLICATIONS

MicrosoftCOM 3
Alookat the recently announced changes to

Microsoft'sComponent Object Model.

Editors' Choice Awards
Our pickof the most important products of the year.

REVIEWS

Web Development Kits
We round up high-powered software for developing

and deploying custom Web applications.

BeOS
We get our hands on this multimedia-rich OSand

analyze its chances of being an alternative to
Apple's upcoming Rhapsody.

NT 4.0 Enterprise Edition
Until 5.0 arrives, the place to get Microsoft's latest NT-

based networking technologies is NT 4 Enterprise Edition.
Our tests will help you decide if it's worth the upgrade.

WWW,!



Now that APC Smart-UPS* includes FREE
web-enabled PowenChute plus, protecting

network uptime has never been easier

i
0

EDITORS'
CHOIGE

"...Inherent flexibility and
excellent software... Don't

be caught without one."

Visit us at COMDEX/Fall
Booth #L2453

Power prob

lems attack

networks relent

lessly. To protect

hardware and data from sys

tem crashes, experts, network

managers and computer users

worldwide prefer one solution

above all others combined: APC

Smart-UPS. Now, all 120V Smart

UPS include FREE PowerChute plus

power management software.

The most reliable protection you can buy
Smart-UPS provide complete protection

against power spikes, surges, brownouts,
and blackouts. You'll also

gain maximum server up

time and decrease manage

ment costs. Award-winning

features include:

• CellGuard™ intelligent bat

tery management monitors

battery performance and

extends battery life.

• SmartSlot™ internal acces

sory slot lets you customize

and enhance the perfor

mance of your Smart-UPS.

• QuickSwap™ user-replace

able batteries can be quickly and safely

swapped out without powering down the
connected equipment.

©1997 APC. All Trademarks are the property of their owners. SU01EF

Plan for and control crisis situations

PowerChute plus FlexEvents™ lets you

control UPS reactions to power events.

You can configure PowerChute plus to

provide graceful, unattended server shut
down during an extended

power outage or alert
you to out-of-bounds

environmental conditions

before they result in

costly downtime.

PowerChute plus provides unattended
system shutdown and UPS management
for Windows NT, Netware and other
servers. Manage Smart-UPS via SNMP.
DMI and Web browsers (shown above).
Features vary by operating system.

Web server and

SNMP ready
APC's NEW WebAgent™

allows you to monitor

and manage your Smart-

UPS using your Web

browser. New WebAlert™

notifies users of Web server shutdown via

their browser. PowerChute plus also

includes the PowerNet™ SNMP Agent

plug-in, which allows

you to integrate your

Smart-UPS with your

existing SNMP man

agement strategy.

Smart-UPS and

PowerChute plus provide

the complete solution in one convenient
box. Server protection and peace of mind
have never been easier.

Trade-UPS!
Fax or mail this coupon to APCand learn
how you can easily trade In your oldUPS for
discounts towards a new Smart-UPS.

_] YES1 I'm interested in trading up acompetitors'
or an older APC UPS to Smart-UPS.
Please send Trade-UPS info.

• no I'm not interested at this time but p
send my FREE power protection handbook.

Name:

Title-

Companv:

Address:

City/Town:

State: Zip:

Phone:

Country

Brand of UPS used?

Brand of PCs used?

#

#

Brand of Servers used? #

(888) 289-APCC X8199
Fax:(401)788-2797
http://www.apGC.com

Dept. A2-SM J

132 Fairgrounds Road, West Kingston, fll 02892 USA(800)347-FAXX PowerFax CompuServe: GOAPCSUPPOBT

<JM
an all otherrUPS-vendor&combined, Inns'
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AChip off the Old Block
Digital has reestablished Alpha's CPU performance lead over Intel at the high end.

Its next move: Another stab at the desktop PC space.

•
owthat the new 600-MHz 21164 delivers aconsiderable advantage in raw
performance over Intel's Pentium II, Digital will try again topenetrate a
market that has so far eluded its Alpha processor: the desktop PC.

Like other RISC CPU vendors, Digital wasembarrassed in late
1995 when Intel'sPentium Procaught upto theAlpha, at least
in integerperformance.However,Digitalhasreestablishedits
performance lead at the high end: A new 600-MHz 21164 Al
pha-based system from Polywell, which BYTE recently tested,
trounced300-MHz Pentium II-basedsystems inour CPU-/FPU-
intensive BYTEmark tests. The350-MHz 604e also does quite
well on this test.

NowDigital isreadying anewCPU, the21164PC (see "Alpha
Arrivesat the Desktop,"May BYTE), which costslessthan the
21164 but deliversalmostasmuch performance.The 21164PC
targets desktop PCs costing $2500 to $3000, a pricethat's still
at the high end of the mainstream PCmarket but much lessthan
the $10,000 or so that systemsus
ing the 600-MHz21164now cost.
The first21164PC-based systems
were expected to start shipping
this fall, according to officialsat
Digital.

With the 21164PC, Digital re
tained the 21164's basic core but

did several things to reduce costs,
including moving the 21164's
modest (96-KB) Level 2 cache off-
chip and reducing the pin count
by eliminating support for mul
tiple processors and limiting the
size of the L2 cache to a maximum

of 4 MB(down from 64 MB).
The 21164PC processor costs

$495 in OEM quantities for the
533-MHzmodel and just $295for
the 400-MHz version. At those prices, the chip competes with
both the Pentium and the Pentium II, although the 21164PC's
chip set, the 21174, costs about $60 more than Intel's 440LX
Accelerated Graphics Port (AGP) set. The 21164PC'smotion-
video instruction set enables it to perform streaming video
compression (e.g., full-frame and full-motion digital videodisc
[DVD] acceleration) that can'tbe done on the x86 architecture
without additional hardware, such as a graphics accelerator

withDVD support,Digital officials say.
The21164PC isn'tDigital's firstattempttoentertheRISC PC

market. Thecompany's 21066, a less expensive version of the
21064 Alpha CPU, fared poorlyandillustrates themany reasons
why penetrating the mainstream PC market is such anuphill
battle for a RISC vendor. Atthe time, Digital officials blamed
the 21066's tepid reception onalack ofnative Alpha NT appli
cations andothermarketfactors. Butanalysts saythemainrea
sonthe21066 sank was duetopoorprice/performance. Results
from running ourBYTEmarks onareference system based on
the 21164PC indicate thatthenew CPU will deliver plenty of
performance for the dollar: It beats the 300-MHzPentium II in
both integerand floating-point performance.

Alphachipsare stilldoggedby
nagging questions about the num
ber of native applications avail
able for the platform, although
Digital and its partners have done
much to improve this situation
since thedays ofthe21064. Today,
Digital claims 2000 to 2500 native
applications are available for the
platform,and it's pushingthe cre
ation of more by offering hard
ware discounts for software ven

dors and byhelpingvendorsport
their applications to Alpha. "We
have been driving the porting of
applications to Alpha for all
OSes—with the focus on NT, and
Unix a close second," saysAaron
Bauch,manager oftechnicalmar

keting for Digital's Alpha Microprocessor. Another technol
ogy, Digital'sFX!32 emulation/translationsoftware,improves
theperformance ofnative x86 programs whenexecuting onAl
pha NT hardware.

Nevertheless,there aresomeholes.Forexample,Microsoft
currently has native Alpha versions of Excel 97 and Word 97,
butnoneofanyotherapplications initsOffice family. Getting
moreAlphas ontomoredesktops will make theplatform amore

RISC Races Ahead in BYTEmark Scores
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attractive one for software developers to
target.

Many Alpha-powered systems arestill
geared toward high-end applications,
such as animation, graphics production,
and databases, and most smaller compa
niesapparently don't needallthat pow
er at theprices Alpha systems command
(see the Survey on page 24). Bauch be
lieves that this will change with the con
tinued evolution of Windows NT. "Our
advantage in the NTmarketplace isper
formance and the longevity of a system,"
he explains.

By thefirst halfof1998, Digital will be
readyto release a new CPU, the 21264.
This isto be the company's flagshippro
cessor; it will target high-performance
servers and workstations and offer both
uniprocessor andmultiprocessor config
urations.

In the past,Digital hassimplified the
CPU core whilegunningfor the highest
speed. The new21264, whichfeatures a
complex, out-of-order CPU core, will
processup to 80instructions at once. It
has abandwidth severaltimes higher than
that of previouschips,channelingup to
5.3GBps of cachedata and 2.6GBps of
main memory into the demanding new
processor core.Thenew21264 willstart
lifeat 500MHz,stillfar ahead of anycom
petitorsin termsof speed. And youcan
expect Digital to release a PC version of
the21264, according to PippaJollie, prod
uct manager for the 21164PC.

Digital istryingto emulatethe success
of x86 manufacturers in building a base
of OEM customers by making the tech
nology morereadily available. During the
past fewyears, for example, Mitsubishi
and Samsung havebegunproducingAl
pha chips, VLSI Technology has begun
producing third-party core logic (andit
mightrelease aless expensive alternative
to the 21174 chip set), hundreds of op
tions from third-party hardware vendors'
add-in cards now exist, and 2000-plusin
dependent software vendors now sup
port the platform.

What's missing—and what Digital
covets—is a design win for the 21164PC
with a top-tier PCvendor, suchas Com
paq or Dell. "It's always been a primary
goal to get a tier-1company,"saysDigi
tal's Jollie. Tier 1vendors are interested,
she says, but they're currently in wait-
and-see mode. "With the 21164PC, we
are providingvendorsa product that we
hope theywilladopt. Iwouldbethrilled
if they did." -Jason K.Krause

www.byte.com
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The Internet's Busting
Out All Over

The number of people who today reg
ularly access the Internet through al
ternative points of access has almost

tripledsincespring1996. These alter
native points of access include locales
other than home, school, or the office-

such as museums, libraries, retail out

fits (including mallsand cybercafes),
recreational facilities, churches, hos

pitals, andcommunity centers.In1996,
1.5 percent of the survey respondents
claimed to access the Internet through alternativepoints;that's nowupto 4 percent,sug
gesting that the Internet's importance in ourdaily life isincreasing.

Alternative Log-On Popularity
Hospitals

Museums/* 4%
recreational

facilities

6%

Hotels
8%

Retail
(malls,

cyber cafes)
14%

Churches/community
centers 18%

Airports
4%

Source: CommerceNet/Nieisen

Media Research

x86Vendors Unite Against Intel

R
"oiled by Intel's rig
id patents on Slot

1, rival vendors of x86
chips are working on
a new CPU interface

to succeed the widely
used Socket 7. The higher-bandwidth
interface would be an open alternative to
Intel'sproprietary sockets andslots, but
it could split the PC system architecture
into incompatible standards.

Cyrix officialsconfirm they've held
discussions with AMDand other compa
nies about a successor to Socket 7. Sock
et 7 is the 296-pin CPU socket used by
all P5-class x86 chips, including Intel's
Pentiumprocessors, the AMD K5 and K6,
the Cyrix 6x86 and 6x86MX, and the
Centaur IDT-C6. Intel's competitors need
an alternative because they can't license
the patented bus protocols for Intel's
P6-class processors.

All of Intel's P6processors (including
the Pentium Pro, the Pentium II, and the
forthcoming Deschutes)require the same
basicbus protocols, although the physi
cal interfaces vary.The Pentium Pro uses
Socket 8, the Pentium II uses Slot 1, and
some future Pentium II processors will
use Slot 2. Mobile versions of the Pentium

II use still another proprietary interface
that's a miniaturized variation on Slot 1.

Motherboard makers can put Intel's CPU
interfaces on their boards, but Intel won't
share the technology with rival vendors
ofx86 processors,although it has licensed
it to some core-logic chip-set vendors.

"If we adopt a proprietary solution, it
willonlyhelp Intelwin," saysStanSwear-
ingen,product management director at
Cyrix. "Webelievethe industry wants
that to be an open socket. We'realready
talking to chip-setvendors, AMD, and
other companies to define a new inter
face," he adds.

The interface would probably debut
in 1999.Cyrix, AMD, and Centaur agree
that Socket 7 will remain popular at
leastthrough 1998, and possibly beyond.
Although it has lessbandwidth than In
tel's interfaces, it's fast enough for main
stream desktops and servers.

Vendors are currently working to ex-
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The headaches. The heartburn. The half-eaten

lunches. Running a network isn't easy. Especially

when you're the one doing the running. At Compaq,

we think it's time that changed.

Introducing the new Compaq Deskpro line. The

Deskpro 2000,4000 and 6000, all with improved

Intelligent Manageability, offer you what you want

most: control.

Control over installation, configuration and

asset management, all from a single, convenient

location. Control over problems before theyhappen,

saving critical data.Control over administrative, life

time and support costs—keeping total costof

ownership low. And control over your time. So you

can focus on the future, instead of repairing the past.

The Deskpro 4000N, one ofour network-ready

models, gives you even better control over structured

work environments. Because it has no removable

media drives and requires less space, it's the ultimate

choice in manageable computing.

And with ODM, Compaq's Optimized Delivery

Model, yournewDeskpro will be built toorder. You'll

receiveCompaq quality,Compaq innovation and

Compaq reliability at new aggressive prices, more

aggressive than you've ever seen from Compaq.

For more information about the Deskpro series,

visit us at www.compaq.com/products/desktops/

or contact your local reseller.

COMpMQ,



ISffH
tendthe life ofSocket 7 in several ways.
This fall, AMD will likely announce a
new K6 processor with a larger Level 1
(LI) cache. Centaur plans to ship next
year a new version of the IDT-C6 that will

integrate the Level 2 (L2) cache. Other
possible stopgapsinclude CPU daughter-
cards that plug into Socket7 (see "Sock
et to Me" on page 73).

Meanwhile, Intel isn't standing still.
In August, it announced a new Pentium
Pro processor with 1 MBof L2 cache—
twice the maximum cache size of earlier

Pentium Pro chips. Intel plans to intro
duce the Deschutes version of the Pen
tium II in mid-1998. Deschutes will be the

firstPentiumIIchip fabricatedon a 0.25-
micron process, and it will eventually
replace today's 0.35-micron Pentium II
chips (formore information, see"Future
Watch," below).

Slot2 isa higher-performance version
of Slot1 that willrun at a busfrequency
of at least 100MHzand support larger
single-edge contact (SEC) cartridges.
These cartridges have room for bigger
L2caches.Intel isaimingSlot2at higher-
end desktops and servers, leavingSlot 1
for mainstream systems.

Even if Intel's competitors can rally
around analternativeinterface,itwillput
many companies and usersin a quandary.
Today it's possible to make a Socket 7
motherboard that workswith anybody's
P5-class processor. Butmanufacturers say
it costs too much to construct a mother

board with two different CPU interfaces

because they're electrically incompatible.
Vendors would have to either create two

versions of everyproduct or choose sides.
The result could be two competing

PC architectures: Intel and non-Intel. And

since Intel is the industry's leading sup

plier of CPUs, motherboards, and chip
sets,the non-Intelfaction faces an uphill
battle to establishan open standard.

-Tom R. Halfhill

PowerMac
Prevails (with
an Asterisk)
Thanks to its 350-MHz PowerPC

604eCPU, faster cache, and other im
provements, Apple's new Power Mac
intosh 9600/350 delivers excellent per
formance. But its status as the "fastest
Mac" comes with an asterisk.

Thanks to turmoil surrounding Mac
OS licensing and Apple's acquisition

Apple's Power Macintosh 9600/350

uses the 350-MHz 604e CPU.

of Power Computing, the competition
for the 9600/350 is now a lot thinner.
WithMotorola pullingout of the Mac-
clonemarketand the Power Comput
ingbuy-out,Appledoesn't have to wor
ry as much about clone vendors further
eroding itsmarketshare byintroducing

Photoshop Tests Worse •

Arbitrary Rotate

Unsharp Mask
(default)

Unsharp Mask
(custom)

Gaussian Blur

RGB to CMYK

1 3

Apple Power Mac 9600/350
(350-MHz604e)

• AST Bravo MS 6300
(300-MHz Pit)

O Polywell 266-MHz Pll

D Power Tower Pro 250

4 5 6

Seconds

7 10

For more information onthePhotoshop testsuite, seetheFebruary Bits orhttp://www.whidbey.com/8allery/photoshop/.

The 9600/350's scores give it a slight edge over AST's 300-MHz Pll.

ire Watch
< _.

Coming in 1998:
400-MHz Pll PCs

By this time next

year, Pentium II

chips should be

available at speeds

of 400 MHzor higher, along with

Pentium IIversions for systems

that have more than two proces

sors and for notebooks.

Intel says the Deschutes ver

sion of the Pentium II will debut

at 333 MHz early next year. It

will be built on a 0.25-micron

process and will reach speeds of

450 MHzbythe end of next year.

Sometime during the first half of

1998, Intel will release a 350- or

400-MHz version of the Pentium

II that will support a 100-MHz

system bus. This chip, which will

sit in a Slot 1 cartridge, willtar

get desktops, entry-level servers,

and workstations.

Around midyear, the compa

nywillintroduce Pentium IIpro

cessors that plug into Slot 2,

which is intended for servers and

accommodates a larger Level 2

cache that runs at the core clock

speed of the processor. Slot 2

configurations will support a

100-MHz system bus next year,

and servers based on it will scale

to a minimum of four processors,

company officials said.

Intel will introduce Pentium II

processors for portables during
the first halfof 1998. Thesechips
will be available in either a mod

ified cartridge design (similar to

slots but significantly smaller) or
the Mobile Module.
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new, powerful Macs based ontheupcom
ingG3 series (e.g., the PowerPC 750).

Another chip, Exponential's 533-MHz
X704 CPU, isalsono longeran option: Af
ter falling short of itstargetclockspeeds
anddelivery schedule, Exponential killed
the X704 and issuingApplefor breachof
contract, interference, and other actions.
Atpress time, theonly Mac-clone vendor
that had licensed Apple's Mac OS System
8 was Umax Computer.

For now,Apple's top high-end system
is based on the 604e; G3-based systems
fromthecompany willprobablyshipthis
fall.Butthe 9600/350 offersplentyof per
formance fo:: power users. In addition
to its 350-MHz CPU, the system has a 1-
MB secondary (L2) cache andanewcache
controller that enables the CPU to talk
to the L2 cache at 100 MHz. Due to the
cachedesign, knownasan in-linecache,
the PowerPC doesn't have to wait as long
for data as it would if the CPU accessed
the L2at the same speed as the 50-MHz
system bus (CPU to mainmemory). The
604e'sincreasein megahertz isdue to the
new 0.25-mic:ron process.

The 9600/350delivered the highest in
tegerperformanceofanydesktopsystem
BYTE has tested using our CPU/FPU BYTE-
mark tests. You can see how it rates against
othersystems onpage 18. TheBYTEmarks
measure raw CPU performance and do
not test other system components, such
as hard drive and video adapter. In our
suite of cross-platform Photoshop tests,
the Power Mac beats a 300-MHz Pentium

II decisively in the arbitrary rotate test,
but the other scores are closer.

The PowerPC 750 (code-named Ar
thur), the first processor slated to come
from the new G3 PowerPC family, will
initiallyrun slower (275 MHz) than the
fastest 604e. But thanks to a separate L2
cache bus and a small die size, the G3 se
riespromises better performance atalow
er price: Asystemfrom Power Comput
ingwith a275-MHz G3 scored9.4and 6.1
in the BYTEmarkinteger and FPU tests,
respectively. That systemwon't shipnow,
although Applemightsellit in the future.

ButalthoughApple'sdecided that com
petition from cloneswasn't sucha good
idea, it stillmust compete againstWintel,
and, compared to some Pentium II PCs,
the 9600/350 ispricey: with64MB ofRAM,
a 4-GBhard drive, a 24X CD-ROM, a Zip
drive, and a video card with 8 MB, it's
about $5400.AST's similarly configured
Bravo MS 6300 is $2950. -Dave Andrews

www.bvte.com

Bug ofthe Month
The Man With No Domain Name

Dennis Gaughan must have looked forlorn, standing in thepouring rain, pound
ing on Network Solutions' door and pleading with security to puthim in touch
withtech support.Butwhatelsewasthere to do? His domainnamewasgone.

Sometime Saturday afternoon, August 2,WebCom, a Web ande-mailser
vice that hosts Gaughan's intranetsite,haditsdomain name removed from the rootservers
of Network Solutions, which manages the domain-registration system for the Internet.
The source ofthe problem was a bug ina script that Network Solutions was running over
theweekend while cleaning itsdatabases, erroneously deactivating WebCom's domain. In
the aftermath of the crash, WebCom,which is based in California, was unable to contact
Herndon, Virginia-based Network Solutions to find out whathadhappened. Many ana
lysts say the WebCom incident is yet another in astring ofsnafus thathighlight the Internet's
immaturityfor hostingbet-your-businessapplications.

"Network Solutions isa single pointoffailure for the Internet, yet there'sno24-hour
hotlineto contactthemifsomething goesdown," says Thomas Leavitt, executive vice pres
ident of WebCom. Network Solutions claims to have a direct line for contacting system
administrators at any time, butit'snota general hotline, andcompany officials asked BYTE
notto publish the number for the general public. Leavitt was unaware ofthisnumber at
the time that his Web site went down.

In the wake of the domain-name crisis, WebCom officials were able to find a WebCom

user, Gaughan, who lived inthesame areaasNetwork Solutions' facilities. "I went to Network
Solutions' facility in Herndon," says Gaughan. "Iknew it wasn'tthe InterNIC engineering
center, just an administrative office, but Iwanted to get theirsecurity to put meintouch
with someone who could help."

Gaughan's confrontation with securityhappened to coincide withthe first thunder
storm in the area in 3'/2 months, and he got soaked for his efforts, but NetworkSolutions
called in some staff members and ran an emergency regeneration of the root server Zone
file to restore accessibility of WebCom's domain. - J.K.K.

Send yours to jason_krause@mgh.com!

DVD RAM Splits,
But Products
Still Coming
Justwhen it looked as if DVD RAM was

sailing along smoothly as the next
standard for writable storage, a rift in
the group of key vendors backing the
standard has created serious questions
for end users. A trio of companies—
Hewlett-Packard, Philips, and Sony—
have decided to come up with an alter
native format to DVDRAM, the record
able version of DVD video.

The new format, which will be called
DVD+RW, isincompatible with the one
approved by the DVD Consortium and
differs largelyin its higher recording ca
pacity, as well as in its recording tech

nology. Nevertheless, major companies,
such as Toshiba, say they're on track to
release products based on the original
standard by the end of this year.

DVD+RW will handle 3 GB on a sin

gle-sided disk, and twice that on a dou
ble-sided disk,versus2.6GB per side for
the Consortium DVD RAM standard. At

press time, Mitsubishi, Ricoh, and Ya
maha had all signed on to the renegade
standard, providing momentum for this
proposal.

Could the split in the DVD RAM stan
dard be a replay of the infamous Beta-
versus-VHS battle? Possibly, but it almost
certainly portends unsettled times for
buyers of DVD RAM products. Several
other major players, such as NEC and
Toshiba,have not announced any intent
to support this new standard. "Toshiba
is pretty much in line with the original
schedule to commercialize this technol-
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ogy and introduce products into the
market bytheendof1997," says Ken Ishi-
hara, vice president for Toshiba Ameri
ca."Wearecurrentlynotgoingwiththose
threecompanies andare [not] working
with that [other] format."

Werner Glinka, directorofmarketing
for Hitachi'sStorage Products Group,
says his companyhas alreadydelivered
samples ofitsGF-1000 drive tokeycustom
ers, who will sell Hitachi's drives under
their ownlabels. LikeToshiba, Hitachi's
drive is basedon the originalstandard.

Glinka admits that the rival standard
provides forslightly morestorage space
at first, but he saysthe DVD Consortium
hasannounced plans to provide upto50
GB ofstorage space over thenext10years.
"What counts in the end is broad avail
abilityof productsfrom anumberofcom
panies,"hesays. "Broadavailability will
solidify thestandard."Sony isn'tcurrent
lysaying whenit willshipdrives that are
based on the new format—only that it
will support it.

Why the split?Sourceswho wishto re
main unnamed saidthere are severalpos
siblereasons. One is that Sonywas un
happy with its cut of the royalties from
the original standard. OtherssayPhilips
and HP wish to cast confusion in the mar

ket so that more people will buy their
multisession recordable CD drives.

Whatever the reason, the rift might
give even more impetus to solutions such
as Iomega's Zip drive, which stores less
data than DVD per disc, but more than a
floppy. Unless you must have the first
writable DVD product, it may be better
to wait and see for sure. -Jon Pepper

What's Next for Java Office Apps
Amid a seaof changing strategyand

concerns over Java's direction, soft
ware vendors saythey willcontinue to
bringJavabusiness applications to mar
ket. Software developers working inthe
Javaspace mustjuggle theevolvingJava
platform with the realities of bandwidth
availability andendusers' expectations.

hassince scrappedthat approach."The
problem was that we would demon
strateourapplications, andtheresponse
from users, evenat pro-Javasites,was
'This isgreat, but canyou add justthis
one feature?',"saysChrisBiber, Corel's
director of strategic alliances. "Before
youknowit,userswereasking usto add

Java Office AppsRoad Map
Applix: Will release this year anNT server version of Anyware Office (which delivers
a wordprocessor,a graphics-capable spreadsheet, ane-mail client, and HTML author
ing toJava-enabled clients) tocomplement current Unix servers. Also planned: a new
presentation module andaJavaclient fortheTM1 OLAP program. (508-870-0300;
http://www.applix.com)

Corel: Will release in mid-1998 "Remagen" (which lets Java-enabled clients access
existing Corel WordPerfect Suite 8orother office suites running onaserver) and"Afta"
(auniversal in-box, calendar/scheduler, adhoc work-flow, task-management, and data
access/analysis package), plus technology for dynamic UI and application assembly to
make programs run betterovernetworks. (613-728-0826; http://www.corel.com)

Lotus:Will release thisyearthe "Kona" family (which includes a NUI and data-access,
spreadsheet, word processor, charting, project-scheduling, presentation-graphics, cal
endar, to-do, ande-mail applets). (617-577-8500; http://www.kona.lotus.com)

But vendors such as Applix, which al
ready sellsJava-based business appli
cations, continue to forge ahead with
new versions. Corel, after rethinking its
strategy, says it will release a new Java
suite next year, and Lotus plans to re
lease Java productivity applets in the
fourth quarter of this year.

Corel originally announced plans for
a Java version of its full-function Office
suite of applications, but the company

Survey

more and more features. Adding all
those would have resulted in a chub
by— not a thin—client." Corel will sat
isfydemandsfora fully functional, Java-
enabled officesuite with its Remagen
technology (see the table above), while
a new product line, currently code-
named Alta, will combine elements of
CorelCentral and the evolved Corel Of
fice for Java.

While Corel and Lotus work on their

projects, Applix saysit will continue to
improve its existingAnyware Office and
Enterprise Anyware (which consists of
sales, service,and help-desk modules).
"We've already released our first suite,
so we know that you can use this kind
of technology to create complex appli
cationsfor the power-usercommunity,"
saysBarryBurke,vicepresident of prod
uct marketing at Applix.

However, as vendors go forward,
they will have to master the art of bro
ken field running as the Java platform
evolves. The latest donnybrook be
tween Microsoft and Sun, over which
foundation classto support—Sun's JFC
or Microsoft's AFC—in addition to

questions over who should control the
Java standard mayonlyserveto impede
Java's growth. - D. A.

Small Companies
Snub Alpha
Most companies select x86-

based hardware to run

their Windows NT applications
over Digital's Alpha CPU, espe
cially companies that have less
than 500 employees. Accord
ing toarecentsurvey of compa
nies that now run Windows NT,

| which was conducted byBYTE's
research department, almost 97

| percent ofthosesmaller companies don'thave
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Percentage ofSystems Powered by Alpha
3.5% s

Under 500 employees 500 or more employees

• One or More Alphas D No Alphas

Source: BYTE magazine research dept. Totalnumberof respondents: 140.

any systems powered byAlpha CPUs.

www.byte.com
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The Internet

Appliance Toolkit

(IAT) includes:

everything on the demo, plus

visual application builder

built-in internationalization

Watcom C/C++ compilers

drivers for hundreds

of PC peripherals

embedded filesystems

demo apps with source files

scalable fonts

embedded OEM pricing

... and much more!

^BUILD
THE INTERNET

INTO JUST ABOUT

ANYTHING!

HERE'S PROOF

Uk\$&«°
ii MM*"" jjser

Build the Internet into smart phones, set-top boxes, photocopiers, kiosks,

printers, PLCs ... anything!

Better yet, build it on time. The IAT'", used to create this demo, comes with

everything you need, from rapid application development tools to Internet

apps to source code. Build a custom browser in days, not months!

And talk about performance. With the IAT and QNX you can use low-

cost x86 platforms to deliver incredible speed and reliability. Believe it!

Download your free

1.44M demo today!

www.qnx.com/iat

or call:

800 676-0566 (ext. 1048) The Leading Realtime OS for PCs

QNXSoftware Systems Ltd., 175 Terence Matthews Crescent, KBfinta,Ontario, Canada K2M 1W6 Voice: 613 591-0931 Fax: 613 591-3579 Europe: 49 Dove Park, Chorleywood, Hertfordshire, WD3 5NY Voice: (44)(0)1923 284800 Fax: (44](0)1923 285868
© QN> Software Systems Ltd. 1997. QNXis a registered trademark ana IAT<sa trademark of QNXSoftware Systems Ltd. Allother trademarks and registered trademarks belong to their respective owners.

Circle 130 on Inquiry Card.
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Datapro Report

Server Wars: Sun and Compaq Take Shots at Each Other
Sun Microsystems' recently announced

Ultra Enterprise 450 WorkGroupserver
is a stiffcompetitor for Compaq's ProLiant
servers.The Enterprise450 levelsthe cost-of-
ownership issue against Windows NT/Intel
(Wintel) servers, offers betterperformance,
supports PC-client environments, and offers
the resiliency ofSolarisandscalability across
Sun's Enterprise server product line (which
supports up to 64 processors ina symmetric
multiprocessor/server configuration). Com
paq's ProLiant 7000 (see article, nextpage)
is strategically positioned against the 450,
but Sun's 450 announcement is a bold strike

against Wintel.
The Enterprise450 is a robust midrange

server. Itsupports up to four UltraSparc II
processors, which use Sun's UPAsystem
bus; it has a peak speed of 1.78 GBps. This
compares with540 MBps for Intel's Pentium
Pro. Afast system bus lets multiple proces
sors access memory faster, providing more
efficientsymmetricalmultiprocessing.

The Enterprise 450's I/O architecture is
based on the PCI bus: It has six PCI buses,
including three 66-MHzPCI buses, resulting
ina peak I/O bandwidth ofjust over 1GBps.
This is more than three times the I/O band

width of the Pentium Pro Intel servers, which
support two 33-MHz PCI buses.

The Enterprise 450 is actually priced less
than Compaq's ProLiant 6000 and 7000
servers (see the table below). And Sun has
taken care of third-partyapplication software
costs, which were a huge differentiator be
tween midrange Unix servers and Wintel
servers. Sun has negotiated a new work
group-server pricinglevel forone- to four-way
Sun Enterprise servers that levelsthe pricing
differentiation for applications such as Ora
cle and Sybase. Third-party applications for
Sun's Enterprise 450 are priced the same as
identical applications for Wintel servers.

Sun's Enterprise 450 server provides more
performance than the fastest Intel servers
currently available for Windows NT4.0 (see
the table).Compaq has yetto publishaTPC-
C result for the ProLiant 7000 for NT, but it
claims 10,547 tpm for the ProLiant 7000 with
four 200-MHz Pentium Pros running SCO
UnixWare. Itsprice/performance result($71/
tpm) was not as good as Sun's. Compaq is
expected to publish a TPC-C result for the
ProLiant7000 running NT, which should have
better price/performance-and maybe even
better performance.

PC users can access their files transpar-
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Sun's Enterprise 450 has 10 PCI slots,
including 66-MHz, 64-bit-wide ones.

ently from any Sun server with Sun's Solaris
for Intranets, which ships withevery Sun En
terprise server. Solaris for Intranets is also
available for $1290 for Solaris Intel platforms.

Introduced recently,SunLink,a module of
SolarisforIntranets, supports file systems for
Windows 3.11,95, and NT; Mac; NetWare;
and MSLAN Manager. Print-sharing and file-
sharing services for these clients are sup
ported bySunLink.PC users can access their
Microsoft Office files from Sun's 450 without

changing anything. SunLink is included with
the Enterprise 450 server, but no additional
client software is needed.

Sun has completelydisguised Solaris from
PC users, who can installthe Enterprise 450
(or any Sun Enterprise Server) using any
browser. Sun's WebStart is an easy one-but
ton installation that has options for custom
ized configurations. Installation is no harder

than it is for Compaq's SmartStart.
The Enterprise 450 has many, but not all,

oftheReliability, Availability, andServiceability
(RAS) features found in theEnterprise 3000,
4000, 5000, and 6000 servers. It comes

standard with two(andanoptional third) 560-
W powersupplies,which are hot-swappable.
Sun's 450 also supports hot-pluggable disk
drives, thermal sensing,andfourlevels ofsys
tem diagnostics.

Sun's SyMON provides a complete set
of on-linediagnostics. If a CPU or memory
module fails, the 450 detects the failure auto
matically,takes the failed module off-line, and
continues to process. But the system does
not support on-line reconfiguration (as other
Sun servers do),where afailed processor or
memory module can be replaced, or a new
moduleadded, and the system can reconfig
ure itself without being taken down.

Short ofsupporting NT, Sun has done al
most everything it can do to take on Wintel
workgroup servers: Ithas eliminatedprice as
a barrierand bringsmost ofitsenterprise ca
pabilities to the workgroup server. The Enter
prise 450 should gain marketshare against
Sun's majorUnix competition (HPand IBM),
whose Unix midrangeservers lagfar behind.
For mixed Unixand NTenvironments, Data-
pro recommends that customers evaluate
bothSun and Compaq (andotherWintel plat
forms) forworkgroup computing.
Peter Lowber is a principalanalystforDatapro, a
division of the GartnerGroup.Formore informa

tion on Datapro reports, call 609-764-0100; fax

609-764-2814; orsee http://www.datapro.com.

Sun Strike on NT

Sun Enterprise
450

Compaq ProLiant
6000

Compaq ProLiant
7000

Processor/

MHz

UltraSparc 11/
250 and 300

Pentium Pro/

200

Pentium Pro/

200

L2 cache land 2 MB 512 KB and 1 MB 512 KB and 1 MB

TPC-Ctpm
results

11,560 (four
300-MHz CPUs,
Solaris 2.6,
Sybase 11.5)

9029 (four CPUs
with 512-KB cache,
UnixWare, Sybase)

10,547 (four
CPUs with 1-MB

cache, UnixWare,
Sybase)

$/tpm 56.6 79 71

Entry street
price (128 MB
of memory,
4-GBdisk)

$14,650 (250 MHz)
$19,150 (300 MHz)

$15,196 (512-KB
L2 cache with NT

Server 4.0)

$23,016(1 -MB
L2 cache with

NTServer 4.0)

www.byte.com
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SpinPoint

Samsung is opening a new chapter in HDD technology with its Winners

8; Voyagers line of products, offering unmatched quality and service

- no matter where you live or work!

Samsung R&D engineers in San Jose Center are dedicated to

bringing you the latest developments in HDD technology and capabilities.

And Samsung's vast global network of service centers ensures prompt

assistance to keep you on schedule and performing at your best.

Wherever in the world you do business, Samsung will be there, dedicated to

your success.

Samsung HDD - Success depends on the right choice.

Circle 136 on Inquiry Card.

• Seoul, Korea TEL: 822-751-6114 FAX : 822-751-6989
• New Jersey, USA TEL: 1-201-229-4046 FAX : 1-201-229-4069
• Miami, USA TEL : 1-305-594-1090 FAX : 1-305-594-7335
• Frankfurt, Germany TEL: 49-51-96-582510 FAX : 49-61-96-66101 1

• London, United Kingdom TEL : 44-181-391-8264 FAX : 44-181-974-2800
• Singapore TEL : 65-535-3075 FAX : 65-221-5510
• Wanchai, Hong Kong TEL: 852-2862-6924 FAX : 852-2866-1316
• Beijing, China TEL : 86-10-6505-2541 FAX : 86-10-6505-2543
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ProLiant 7000
Takes on
Sun 450
With the excellentreputation Solaris

hasforsupportingenterprise-class,
mission-critical environments, and the
scalability ofSun'sEnterpriseServerline,
Sun's450isattractive forworkgroupserv
er and enterprise environments. Butwith
its ProLiant (PL) 7000,Compaq has de
velopeda serverthat's strategically po
sitioned against Sun's 450.

The PL 7000providesmanyofthe same
Reliability, Availability, and Serviceabil
ity (RAS) featuresasSun'sEnterprise450
(seeDatapro Report, previous page). In
addition,the PL 7000 supportsup to four
of Intel's PentiumPro 200-MHz, 1-MB,
L2cache processors.

But Compaq ispositioning the PL7000

Compaq's ProLiant 7000 is

expandable to eight CPUs.

with the future capability to support up
to eight Intel processors. As eight-way
servers for NT become a reality with NT
5.0 and Deschutes, the next-generation
Intel server processor, the pressure will
be back on Sun. The 450 is only a four-
way server; for more scalability, Sun us
ers are forced into a much-higher price
bracket. Also, Compaq is strategically
positioning the PL7000 as a standards-
based server for hot-plug PCIand I20.

Now that Sun is supporting the PCI
bus, Compaq is upping the ante. This is
not an issue yet, but it may become one
as these new standards materialize dur

ing 1998. -P.L.
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Book i lews

The Bible, Updated
onald Knuth's magnum opus The Art ofComputer Programming is, quite simply, the
bible of classical computer science. "The Knuths"are still referred to and studied in

anagewhen technology changesfaster thanprocessor clockspeeds. Now, for thefirst time
since 1972, Knuth isupdating his lifework. Addison-Wesley hasreleased thefirst volume,
FundamentalAlgorithms;\he second {SeminumericalAlgorithms) andthird {Sorting and
Searching) are due to arrive in November.

It isKnuth's philosophical approach that preserves his work sowell. He doesnot pre
scribe tothe latest trend in programming languages. Instead, heexpounds thefunda
mental flowof programming algorithms, the essen
tial architecture of data structures, and the basic
mechanisms ofstacks andqueues, using, as he puts
it, "English as myhigh-level language." This approach
cannot fairly be dubbed "generic." Given the clarity
and specificity of Knuth's models, these constructs
can be directly applied toa broadrangeoflanguages,
OSes, and hardware architectures.

Typically, Knuth first describes an algorithmor
structure ingeneral terms. Hesets up the discussion
withtables, flow diagrams,and other graphicalaids.
Forinstance, when opening the section on informa
tion structures, Knuthcovers important terms and
notationsbydescribinga simplealgorithm involving
playing cards. The sample data structure includes
fields for TAG,SUIT, RANK, NEXT, and TITLE-the
fields required forthedata record.Hethendisplays
the actual cards nextto a computer representation
ofthedata records. Next, afigure showsrecord structures along with arrows thatdepict
how therecords arelinked. An algorithm for turning over a new cardispresented step-
by-step, accompanied inparentheses byrelevantcomments, as shown below.

Al. Set NEXT(NEWCARD) to TOP. (This puts the appropriate link
into the new card node.)

A2. Set TOP to NEWCARD. (This keeps TOP pointing to the top
of the pile.)

A3. Set TAG(TOP) to 0. (This marks the card as "face up.")

Finally, Knuth uses low-level assemblylanguageforthe routine, listing each command
with comments. This meticulous, thorough methodology proceedsfrom ageneral descrip
tionto a specificimplementation, so youunderstand the flow logic, the data architecture,
and the practical implications of the algorithm. The bulkof the first volume covers infor
mation structures, including stacks, queues, binary trees, and dynamic storage.

Inhis update, Knuth incorporates hisown handwritten notes and adds hundreds of new
exercises and solutions,focusing on subjects that have"converged"over the years. In
some cases, Knuth concedes that a subject isevolving too rapidly to pindown.Andinone
notable passage, Knuth admits that his MIX system, a mythical computer that he uses to
elucidatehismodels,is"nowquiteobsolete"-for example, MIX has noOS; itbootstraps
from tape. He plans to replace MIX with a 64-bit RISC computer, the MMIX 2009, but he
has delayed convertingthe programs inVolumes 1 through 3 until after nextyear (and the
completion of Volumes 4 and 5).

This is no casual read. But it is the essential reference

for the serious computer scientist and anyone who wants
to understand computer structures and programmatic
flows. Ifyou want a deep understanding of buffer-alloca
tion or garbage-collection routines, along with alternative
approaches and efficiency analysis, consult your Knuths.
Stan Diehl is a frequent contributorto BYTEand formerdirector

of BYTE reviews. You can reach him at sdiehl@nebs.com.

THB CLASSIC WORK
NEWLY UPDATED AND REVISED

The Art of

Computer
Programming

FundamentalAlgorithms
Third Edition

DONALD E. KNU'TH

The Art of Computer
Programming, Volume 1:

Fundamental Algorithms,
Third Edition

by Donald Knuth; Addison-
Wesley; 656 pages;

0-201-89683-4; $49.44

www.byte.com



Unicenter TNG
Is The Smartest Way To
Manage Any Network.

After years of struggling to manage distributed

networks, network managersare replacing

their hodgepodge of various tools andpiecemeal

solutions with a single, ntegrated network

management solution.

One that can manage the entire enterprise

and all your networks, including TCP/IP, DECnet,

IPX/SPXandSNA.

Only Unicenter TNG
Offers End-to-End

Management.
Unicenter® TNG™ offers automatic, intelligent,

object-oriented network management that

enables you to manage proactively. Soyou
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DBS LAN
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can anticipate and solve problems before

they happen.

Unicenter TNG gives you a single point

of control for your complex and heterogeneous

global network. Its dynamic auto-discovery
ensuresthat your network configuration is

current, The RealWorld Interface™ allows

for bettervisualization of your network, And

third-party tools such as elementmanagers

integrate with Unicenter TNG through its open

and extensible architecture.

Unicenter TNG Is The
Industry Standard For

Enterprise Management.
Unicenter TNG is an integrated solution for

end-to-end enterprise management, With

support for every major hardware platform

The Real World Interface usesvirtual reality tocreate a 3-Denviron
ment that represents objects justas they appear inthe real world.

and operating system, Unicenter TNG is open,

scalable, extensible and always vendor-neutral.

The Best Feature Of All:
Unicenter TNG

Is Shipping Today.
Unicenter is a proven software solution that's

available today. It's real

mission-critical and up

and running in thou-

SHIPPING
TODAY

sands of sites around the world for some of

the smartest users in the world. Users who

know that working smarter always beats

working harder.

For More Information Call
1-888-864-2368

OrVisitwww.cai.com

Qomputer
Associates
Software superior by design.

Unicenter TNG
©1997 ComputerAssociates international, Inc.,Islandia. NY 11788-7000.All otherproduct namesreferenced herein are trademarks of theirrespective companies.



HOW POWERFUL IS THE NEW
DELL WORKSTATION?

pentium®]!

Viewperf CDRS Benchmark"Test
Workstations - Relative Price Performance'

Dell Workstation 400 266MHz w/ELSA Gloria-M Glint MX $195

IBM, IntelliStation M Pro Model 2611 INGR w/lntense 3D Pro 1000 $220

Compaq Professional Workstation 6000 Diamond Multimedia FireGL 4000 $318

Sun Ultra Ultra 1 Creator3D Model 170E w/Creator3D $446

SGI 02R5000/180MHZSC02 $533

Digital Personal Workstation 266i w/AccelGraphics AccelPro 2500TX $624

SGI Octane 1x175MHz R10000 SI w/Tram S922

IPrice percomposite score.Lower number inoicates greaterprice value. For morein-depth information. reV to'.vww.specbench.org/gpc/opc/opc.cttrs.summary html.

Dell's expertise in industry-standard

technology gives the Dell Workstation

400a price performance edgeover

selected models from significant

competitors. This chartreflects a

3D-graphics-oriented benchmark

modeling an environment similar to

mechanical CAD.



to Order toll-free

800-822-3309
TO ORDER ONLINE

www.dell.com

Fasten your seatbelts. Because the Dell® Workstation 400 is built for speed. From its high-
bandwidth dual independent bus architecture to its single or dual fast, new 266 or 300
MHz Intel Pentium*1 II processors, the word is "go: Even in the midst of the demanding
data and graphics applications, it always feels like there's power to spare. And there is,
thanks to all the high-performance industry-standard components inside. Like the 3D,
financial modeling, CAD, authoring and animation video cards and even enhanced audio
capabilities such as integrated 16-bit SoundBlaster Compatible Sound. But the real rush
comes from thefact thatyour Dell Workstation 400 can be custom-built for you from the
ground up. And is backed by a$9.8 billion global company* that can support it(and your
company) in every way. With system engineering, 24x7 technical hardware telephone
and online support, consulting, global integration, leasing, and asset management.
The Dell Workstation 400 comes with everything you'd expect in a workstation. Except,

of course, the usual pricetag.

ADVANCED APPLICATIONS WORKSTATION I FINANCIAL SERVICES WORKSTATION

DELL' WORKSTATION 400M

>266MHz Pentium1 II Processor
(Dual ProcessorCapable)

•64MB ECC EDO DIMM Memory

• 2GB Ultra/Wide SCSI-3 Hard Drive (7200RPM)

>Matrox Millennium IIPCI with 4MB Dual Ported
WRAM Memory

•1000LS Monitor (15.9" v.i.s.)

• 24X Max/12X Min Variable EIDE CD-ROM Drive

• Integrated 16-bit SoundBlaster Compatible Sound
• Factory Installed Windows NT® 4.0 with 1Year

Telephone Support

• Integrated 3Com' 10/100 EtherLink® Controller
• 3 YearLimited Warranty' with 3 Years

Next-Business-Day On-site-1 Service

$3999
Order Code: 900007

DELL WORKSTATION 400M

•300MHz Pentium II Processor

(Dual Processor Capable)

•64MB ECC EDO DIMM Memory

•4GB Ultra/Wide SCSI-3 Hard Drive (7200 RPM)

•APPIAN Jeronimo J2 Graphics Card

•Two1000LSMonitors (15.9"v.i.s.)

• 24X Max/12X Min Variable EIDE CD-ROM Drive

• Integrated 16-bit SoundBlaster Compatible Sound
• Factory Installed Windows NT 4.0with

1 Year Telephone Support

• Integrated 3Com 10/100 EtherLink Controller
• 3 Year Limited Warranty' with3 Years

Next-Business-Day On-site4 Service

$5879
Order Code: 900009

3D GRAPHICS WORKSTATION

MEMORY EXPANDABLE TO 512MB! CALL FOR DETAILS.

• Dual 300MHz Pentium II Processors

•128MB ECC EDO DIMM Memory

• 4GB Ultra/Wide SCSI-3 Hard Drive (7200 RPM)

• Advanced 2D/3D ELSA Gloria-L/MX Graphics Card

•20HS Trinitron* MonitorO 9" v.i.s.)

• 24XMax/12XMin Variable EIDE CD-ROM Drive

• Integrated 16-bit SoundBlaster Compatible Sound

• Factory InstalledWindows NT 4.0 with
1 Year Telephone Support
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In Canada?call 800-233-1589
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$8179
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Blastsfrom
the Past

Years ago in BYTE EH

What goes around, comes around. Five
years ago, the hottopic was penny-pinch

ing PCs. Dell's Dimen
sion 386SX/25 sys
tem offered an 80-M B

harddrive, twofloppy
drives, Windows 3.1,
and a mouse for just
$1359. Inexpensive
PCs made lots of news

1 thissummer, too-not
onlytraditional Pentium-type PCs that sell
for under $1000, but NetPCs and network
PCs (andcost ofownership), too.

BYTE 31

jars ago in BYTE

BillGates was drumming up support at
users-group meetings for OS/2, but devel
opers (andBYTE columnist Jerry Pournelle)
complained that OS/2 didn't take advan
tage of the 386 and that itwas a crippled
OS on the 286. Compaq's 20-MHzPorta
ble 386 weighed 20 pounds, had 1 MB of
RAM, and 40 MBof hard drivespace fora
mere $7999.

Years ago in BYT

Remember the movie Tron, about a pro
grammer who finds himself trapped inside
the electronic world of computers? Today
its special effects seem tame, but at the
time people were wowed. We wrote about
how itwas made and how Tron presaged a
new era in computer-generated imagery.

Years ago in BYTE

Steve Ciarcia's well-known Circuit Cellar

column, one that attracted a loyal follow
ing over the years, debuted. And Apple
co-founder Steve Wozniak wrote an arti

cle about howto extend the 6502 proces
sor using software.
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10 Steps to Better Usability
Jakob Nielsen, SunMicrosystems

DistinguishedEngineer, discusses thehows
andwhys ofproduct usability.

BYTE: You 'vestudiedusabilityanduser-
interfacedesignissuessince 1983.Is the
numberofpeople who designproducts
with which others interact increasing?
Nielsen: Oh, yes, more people are al
ready designingtheir own user interfaces,
in the sense that a Webpage is a user in
terface. The scope of user-interface de
sign has expanded dramatically because
oftheWeb. Itusedto beasmall setofpro
fessionalsdoing it. Butnow, it's essential
ly everybody, because everybody seems

to be designing a Web site.
My analogy is that designing a Web

pageisquitesimilarto designinga dialog
box.Ineithersituation, you'redesigning
a set of options for users.These options
include whatusers canclick on,whatthey
can do, and what the stream of their at
tention is when looking over the layout.

Designing a Web site is similar to de
signing an application. You have to wor
ryabout not justthose detailed issues, but
alsoabout the navigationalflow. How us
ersmovebetween all those different op
tions isone example of what comes into
sitedesign asopposedto pagedesign.

Wenowhavemillionsofpeopledoing
this, whereas, a few yearsago, we had a
fewthousandpeopledoingthis. Manyof
the issues and problems that we see on
theWeb today, suchasinconsistency, are
the sameoneswe've had with other sys
tems,suchasmainframes,for a longtime.

You canget moreon this topicfrom
http://www.useit.com/papers/heuristic.

Nielsen'sTop io List
Provide status feedback.

The system should tell users
what's going on. "Thisis par
ticularly true for the Web,
which is not yet robust and
reliable."

Match between system

and real world. The sys
tem should communicate

inwords, phrases, and con
cepts that are familiarto the
user.

Give users control and

freedom. "Don't trap peo
ple in a state where they
cannot escape. Alwayshave
a cancel button available."

Be consistent. "If a button

for your home page is al
ways in the same location,
users don't have to figure
out where it is."

Prevent errors. This may
sound obvious, but ifsome

thing is likely to lead to an
error, make it difficult to do

and ask confirmation ques
tions such as, "Do you real
lywant to do this?" But don't
overdo the confirmation, or

the user may get impatient
and click "YES" to every
thing.

Make objects, actions,
and options intuitive. "Re

call, where you have to re
member what something
does, is much more difficult

than recognition, where you
immediately know what
something does."

Provide flexibility. "Give

experienced users short
cuts and give novice users

Wizards. There should be

more than one way to ac
complish a task."

Practice aesthetic and

minimalist design. "Every
piece of information on the
screen competes with all
the other information there.

Ifsomething isn't necessary,
remove it."

Help users recognize,
diagnose, and recover

from errors. "In an error-

message situation, the user
is motivated to overcome a

problem. Errors are a prima
ry opportunity to teach us
ers through informativeerror
messages."

Provide on-line help that

provides quick answers to
specific questions.

www.byte.com
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Don't Blink
Your eyes might hethe best way
to control your PC screen.
Page32IS3

Multilingual Net
Searches
And Internet-based translation

services. Page 32IS 4

Broadband Choices
ISDN or ADSL? The question
just won't go away. Page 32IS 7

^ug Hunters
New testing tools help softwareMtN
developers control bugs and

*^*costs. Page 32IS 17

Greener Design
Software helps manufacturers
build environment-friendly
products. Page 32IS 23
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...LEO Databook Series
LEO Stargate
Delivering crisp, clear images on a slim-line, high-resolution 12.1" LCD display,
the LEO Stargate uses 95% less desktop space than a standard CRT display.
Coupled with the LEO Databook Series systems, the LEO Stargate provides the
ultimate visual computing solution for any office environment.
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LEO-+1

LEO Safari 200

Packing the functionality and performance of a

conventional PC in an ultra-slim case, the LEO

Safari 200 has powerful networking and

multimedia features that make it ideal for a full

array of LAN, POS, edutainment and Internet

applications.

LEO Safari Plus 200

Combining the power and flexibilityof a
Pentium processor-based PC with the
simplicity of a traditional terminal, the LEO

Safari Plus 200 is the ultimate slim-line

solution for today's increasingly networked
corporate, school and home computing
environments.

LEO Oasis 300

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

300 provides the supreme home infotainment

First International Computer, Inc.
6F, FORMOSA PLASTICS REAR BUILDING 201-24, TUNG HWA NORTH
ROAD, TAIPEI, TAIWAN
Tel: 886-2-7174500 Fax: 886-2-7182782
FIC WWW site:http://www.fic.com.tw E-mail:mkt@ssl .fic.com.tw
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See us at

COMDEX FALL
Las Vegas, Nov.17-21,1997

Booth No. L2462(L.V.C.C.)
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sTC News & Views

Don't Blink
Forget Windows, icons, and your mouse. Your eyes may

be the ultimate computer commander.

Invision a PC that lets you
Itrace aseries ofhyperlinked
documents as you glance at
the keywords or activate an

incoming e-mail message byjustlooking
at the subject line. Researchers at the
Heinrich-Hertz research institute (HHI)
in Berlin recently demonstrated a gaze-
controlled 3-D user interface. It works
without inputting traditional explicit
commands. 'Our current prototype
reads users' gazesand reactsbefore they
can utter a command," says Siegmund
Pastoor, a project leader at HHI.

Called Blick (the German word for
gaze), the systemincludesan autostereo-
scopicdisplay that represents objectsin
3-D without the user wearing either a
head-mounted displayor shutter glasses.
Built-into-the-monitor head-tracking
and eye-tracki rig camerascaptureauser's
gaze.

"The advantage of our system is that
users do not need to look at a fixed point
on the screen or hold their head in a par
ticularposition,"says Pastoor. Blick proj
ects the stereoscopic right- and left-eye
views into the user's visual field.

Blick'sautostereoscopic, free-viewing
3-Ddisplay uses direction multiplexing,
a displaytechnique that makesdifferent

The current prototype deploys

external cameras.

Eye-Controlled 3-D Display
An autostereoscopic display
represents objects in 3-D.

The system constantly projects the
stereoscopic views into the user's
visual field.

A head-tracking camera measures
the exact position of the head,
enabling stereoscopic right- and
left-eye views to be projected into
the user's visual field.

1An eye-tracking system, to be incorporated
in the monitor, senses a user's point of
fixation.

The next generation of user interfaces may be

in 3-D and controlled by your gaze.

perspective viewsvisibleonly from spe
cificpositions. Foreach position, the sys
tem calculates on the fly both stereo
scopic viewsand projects them together
to create the illusion of a 3-D space. Im
ages seem to jump out at you.

To avoid time lags between the head-
tracking camera's image capturing and
the stereoscopic visualization on the
monitor (atypical delay of about 120mil
liseconds), the system runs an algorithm
to predict the viewer's head position.
Thus, the graphics subsystemoften works
with anticipated head positions.

Additionally, an eye-tracking system
constantly senses a user's point of fixa
tion (via a cornea-reflex method). The
system then simulates the limited depth

of focus of the human visual system and
makes currently fixated objects on the
screenstand out againstthe environment.
Thus, the user can interact with 3-D
objects by just looking at them. If you
focus on an object for more than 0.1 sec
ond, the object may change its shape or
pop up new objects. Of course, the sys
tem takes time to get used to.

HHI researchers also developed a vi
sual OS (VOS) that allows you to paste
together objects, configure applications,
and even"visually" program applications
in 3-D space, controlled by your gaze.
VOS runs on a Silicon Graphics Onyx
machine and also allows for live video

conferencing in a virtual 3-Dspace.
-RainerMauth
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Search the Net
in Multiple
Languages
Information retrieval on the Internet can
bealaborious task,not justbecause search
enginesoften giveyou links that are com
pletely outofcontext, butalso because you
maystumble onsites thatareinalanguage
you don'tunderstand. Theonlywayaround
thishassle isa multilingual search engine
that automaticallytranslatesinformation
into a languagethat youunderstand. Lern-
out&Hauspie, a leading speech and lan
guage technology developer, isplanning
to offer this service in mid-1998.

L&H acquired several translation com
panies, including Mendez Translations
(Brussels, Belgium), Translingua (Bonn,
Germany), andLexitrans(Madrid,Spain),
lastyear. L&H says itwill beinvesting $35
million in the development of Internet-
based translation services. "Internet-based
services willemployboth our speechtech
nologiesand our newlyacquired transla
tion capabilities," says Bob Kutnick,
L&H's chief technology officer.

The L&H on-line translation services
will include multilingual text retrieval
based on machine translation, and auto
mated submissionand receipt of human
translations via e-mail. The L&H search

engine will, for example, translate a Ger
man-language searchrequestinto English,
create an abstract of the retrieved docu

ments, and translate the result back into
German. Accordingto Kutnick,the engine
will also rank translated documents and

build content clusters that make it easier

for you to narrow down your interests. If
you want an exact translation of your find
ings, you will be able to submit documents
via e-mail.

The company plans to offer several lev
els of services (e.g., basic machine trans
lation for a flat monthly fee, unlimited

WHERE TO FIND

Central Research fax:+32 2 460 3834

Laboratories http://www.lhs.com
Hayes, U.K.
+44181 848 9779

fax:+44 181 848 6565

Prime View
International Co.,
Ltd.

Hsinchu, Taiwan
http://www.crl.co.uk

Lernout&Hauspie +886 3 579 8599

Wemmel, Belgium fax: +886 3 578 8385

+32 2 456 0520
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Bits

New Driver Could Lead to
Brighter, Cheaper LCDs

Prime ViewInternationalCo., Ltd.,of Tai
wan has developed an LCD driving

method thatcancranksharpandcrispcolor
images out ofa thin-film transistor (TFT) LCD.
Called theIntegrated Driving Technology, this
new driving method will give TFT LCDs
higher resolution than other active-matrix
LCDs, the companyclaims.

"We are the first inthe world to offer such
an advancedtechnology," says Dyi-Chung
Hu, senior director of R&Dand the LCMman
ufacturing division at Prime View.The new
driving technology has received patents in
theU.S., Australia, andTaiwan, andispatent-
pending inJapan and the EC.

The Integrated Driving Technology will
lower the cost ofthe LCDs bydrastically
reducing the number of driver ICs. Hu ex
plains that inconventional active-matrix TFT
LCDs,higher resolution has to be addressed
bymore individual pixels, resulting in agreater
number of driver ICs.

For a Japan-made 5.4-inch TFT LCD, it
requires six ICs-two 120-pixel I/O scan-
driver ICsand four240-pixel I/Odata-driver
ICs-to drive pixelsto create a full-color dis

play. However, using Prime View's Integrated
Driving Technology circuitry design, you
can achievea full-color, video-rate display
with onlyone 240-pixel I/O data-driver IC.

Prime View's latest 1.8-inch TFT LCD
module using thetechnology hasa high res
olution of 234 by480 pixels, compared to
standard 220- by279-pixel resolution sup
ported by the existing 1.8-inch models. It
will let digital camera users obtain all the
detailed images for back-panel reviewand
replay.

TheLCD modulealsoappliesanadvanced
chip on glass (COG) mainstream technol
ogy,which directlymounts the driverLSIonto
theglassofthe LCD andthusproducesa thin
LCD panel. Comparedwith the currently
used tape-automated-bonding(TAB) tech
nology, the COG process cost is lowerand
the process yield rate and reliability are
higher.

"We are seeing more and more consumer
and smallindustrial products incorporate
specialized LCD panels.Almostallofthe next
generation of digital cameras will include
LCDs," Hu says. -Stella Kao

domain-specific machine translation for a
higher fee, and combined machine and
humantranslationona per-page basis). At
press time, L&H had not set fees for these
services. First supported language pairs
willbeEnglish/Spanish and English/Ger
man (bidirectional). Bidirectional trans
lations from English to French, Italian,
Mandarin Chinese,Korean, andJapanese
will follow, though L&H declinedto say
when they would be available.

The services willinitiallybe targeted at
certain business domains such as law and

medicine. A prototype service will be
launched by the end of the year.

-RainerMauth

Better 3-D
Sound Coming
to PCs
Audio chip manufacturers such as Tai
wan's C-Media and Japan's Yamaha ear
lier this year licensed Central Research
Laboratories' new Sensaura Digital Ear
3-D audio technology. Yamaha says it

selectedCRL's algorithmsbecause, for the
first time, they providespatially accurate
sound perception usingonly two stereo
speakers.

The Sensaura 3-D audiocoredigitally
emulates human hearing. Music takes on
a"bigger roomsound," including thespa
tiallyaccurate acousticperception of the
recorded environment. The Sensaura-
compatible chips manufactured by Yam
aha and C-Media are meant for PC-related

multimedia applications suchascomputer
games and virtual-reality applications.
They can make any monophonic or mul
tichannelsourcesound likeaspherical3-D
sound fieldby virtuallypositioningsound
sources all around the listener, including
above,below, and behind.Secondary pro
cessing provides sound effects, such as
reverberation and Doppler shifting.The
system also includes cross-talk cancellation
that is critical for loudspeaker playback.

The chips will be compatible with
Microsoft's Direct3DSound and the Vir

tual Dolby standards. Expect to see the
first PCsincluding the new 3-Daudio tech
nology early nextyear from TaiwanesePC
manufacturers such as Mitac.

-RainerMauth

www.byte.com



If you really care for your software
protect it.

SMARTKEY THE INTELLIGENT SOFTWARE PROTECTION.

g TOP SECURITY makes it impossible to clone
the key through the use ofanASIC chip

5 TRANSPARENCY also allows
printers or other peripherals tobe
connected to the parallel port.

INTERNAL MEMORY holding up to 416
bytes of read-write

non-volatile memory.

ALGORITHMIC

INTERROGATION gives a
higher security level
compared to
fixed-answer type

interrogation devices.

glDENTIFICATION
CODE, personalized
for each user, is factory
set on each key.

PROGRAMMABLE

SECURITY CODES can be

user-programmed using the
supplied utilities.

,

•.

g DAISYCHAIN enables up to 20
SmarteyKey andmore to be

installed on a same

parallel port.

g ANTIVIRUS
FUNCTIONS are

implemented through
the automatic

encryption supplied.

gDATA
PROTECTION is

allowed through the
encryption ofdata files

associated with the

protected applications.

g COMPLETE
SOFTWARE isprovided

for manual and shell

protection from DOS to
WIN NT and UNIX.

Eutron
COMPUTER SECURITY SOLUTION

EUTRON spa Bergamo e-mail info@eutron.com
Tel. +39-35-697011 Fax +39-35-697092

Internet http://www.eutron.com

Brasil - Belgium - Bulgaria - Croatia - France - Finland - Greece - Hungary - Luxemburg - Poland - Slovenia - Sweden - The Netherlands

And Your Country?
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es! With Check Point FireWall-1® you can define asingle security policy that covers your entire enterprise network.
Then distribute it to multiple access points across multiple platforms. With one keystroke.

Led by FireWall-1, the market share leader, we offer acomprehensive suite of applications to meet all your enterprise security needs—
access control, VPNs, authentication, network address translation, and content security. Setting up your policy is easy with FireWall-l's
award winning GUI. You can even integrate third party functions, like router access list management, for central control. Based on
Check Point's patented Stateful Inspection technology, FireWall-1 delivers an unprecedented balance between security and performance.

The entire product suite is unified by Check Point's Open Platform for Secure Enterprise Connectivity (OPSEC) policy management
framework. OPSEC is endorsed by over 85 of the world's leading networking companies, making OPSEC the de facto interoperability
standard for secure enterprise connectivity.

Find out how to deliver enterprise security with just one click—download your free FireWall-1 demo at www.checkpoint.com/demo

H Check Point"
Software Technologies Ltd.

Technologies Ltd.© 1997 Check Point Software Technologies Lid. Check Point, theCheck Point logo, and FireWdl-1 aretrademarks ofCheck Point Software
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Broadband Choices
The ISDN-versus-ADSL question just won't

go away, at least in Asia and Europe in 1998.
By Stella Kao

mhe battle over who gets to bring broadband to the
home is heating up. While ISDN seemed to be the
answer a few months ago, other—possibly more
practical—solutions are beginning to emerge: 56-

Kbps/112-Kbps modems, cable modems, andAsymmetric Dig
ital Subscriber Lines (ADSLs).

Todate, most Internet serviceproviders (ISPs) stilloperate at
33.6 Kbps, withonlyafew ofthemoffering56-Kbps speed. Rout
ing pathways often limit
throughput even further.
These bottlenecks are worse

during times of heavy traffic.
Throughput can fallwell be
low what current analog mo
dems can handle. Thus, the
demand for speedy broad
band technologies is on the
rise.

ISDN's Wide

Availability
ISDN is the most widely
available technology of the
high-bandwidth options.
Most competing high-speed
offeringsarecurrently invar
ious stages of research, test
ing, and deployment. None
of them are as mature or as

widespread as ISDN.
Even in the U.S., where

ISDN is seen as a not-so-

attractive technology, an in
creasing number of ISPs are
now capable of handling
ISDN. Once it's installed

properlyon the userend,this
high-speedtechnology con
nects reliablyat speeds of up
to 128 Kbps andtransfers dataat speeds ofup to 300 Kbps with
compression.

Therearetwotypes ofISDN: Primary Rate Interface (PRI) and
Basic Rate Interface (BRI). PRI ISDN is generallyfound in tele
phone switches, computer telephony, voice processing, anddial-
upInternet access. Residential installations andsmall businesses
chiefly use BRI ISDN. ABRI ISDN linkprovides twoBchannels
for data and voice transmission, and a D channel for signaling
functions, suchascallsetup.You canuseeither or both Bchan

www.byte.com

nelsfor LAN-to-LAN access,Internet access, videoconferencing,
or other applications that demandhigherbandwidth than ana
log modems can provide.

To achieve an aggregate 128-Kbps throughput, all ISDN mo
demsnowsupport the multilink PPP channel-bonding technol
ogy, whichletstwoconnectingunitsnegotiate andcombine two
or multiple channels to serve asone largerpipewith expanded
bandwidth. In addition, multilink PPP ensures interoperability

with all carrier equipment.
What's more, by incorporat
ing a new technology called
Always On/Dynamic ISDN
(AO/DI), the D channel will
soon be available to carry
e-mail, news headlines, or
other data—without hav

ing to dial up an ISP or cor
porate network.

Therefore, ISDN users
could speak on one voice
channel, send files into a cor
porate officeon another, and
get low-bandwidth data such
as e-mail on a third. And be

cause the D channel isalways
live between the ISDN sub

scriber and the phone com
pany's central office, users
save the cost of dialing up
every time they want to get
low-bandwidth data.

A Dead

Technology?
Contrary to many phone
companies' expectations,
ISDN services did not take off

as planned, especially in the
U.S. Users complained that it

was difficult to install, that the phone companies took forever
to setup the lines,that technicalsupport wasinefficient,and that
it was too expensive.

Also, ISDN's 64- or even 128-Kbps rate hardly spurred the
interest of the business community, which handles many band
width-hungry communications applications such as shared
CD-ROMaccess, shared live video catalogs, interactive movies,
and real-time, downloadable videos and music.

"If such obstacles in getting ISDN service cannot be removed,
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users will turn to emerging new high-
bandwidth technologies,"saysThomas
Huang, president of VersaNet Commu
nications, an affiliate of Taiwan modem
maker CIS Technology.

In fact, a handful of ISDNvendors have
alreadypredicted that ISDN mayeventu
ally be replaced by faster technologies
suchasADSL or cablemodems.However,
"thesedata-only solutionsarenot likely to
replace ISDN, but to coexist," according
to FelixJeng, R&D managerat AlphaTele
com, a professional customer premises
equipment (CPE) manufacturer.

Jeng points out that cable-modem ser-

Broadband Choices

backingof the government. There willbe
nearly 1million ISDN lines installed there
by the end of the year.

ThisiswhymostTaiwanese ISDN prod
uct makers target Japan as their largest
salesoutlet. However, becauseJapan's
NTT and NEC corporations dominate
more than 80 percent of their home mar
ket,thereislittleroomformarketexpan
sion in Japan.

Many modem and networking-prod
uctmanufacturersinTaiwan areapplying
their mass-production strengths to vol
ume ISDNservice providers who need ter
minal adapters (TAs) and infrastructure

ADSL Over Standard Telephone Line

Fullsupport for ISDN APIs such asWin-
ISDN, Winsock with PPP, multilink PPP,
CommonAPI (CAPI) 2.0,and Telephony
API (TAPI) is important to ensure a TA's
operability. It lets ISDNTAs run most exist
ing communications software and all com
merciallyavailableapplications.

Standards Support
European users, especially those in Ger
many, require the use of CAPI 2.0, be
cause it eliminates the need for COM-

port emulation. Auto-detection for the
1TR6, 1TR7, 1TR12, E-DDS1, and NT-1
protocols, as well as the Network Driver

Internet service provider Telephone company
central site

Twisted-pair wires
carrying normal

phone service

Subscriber's ADSL modem

Digital
output

640 Kbps
upstream

High-bandwidth applications can be deliveredoverstandard telephone lines.

vices don't cover switched voice traffic.

Cable-modem service is based on a shared-

network topology, which means that the
amount of bandwidth that's available to

a customer depends on how high the traf
ficvolumes are at any given time. In addi
tion, he says that the shared networks
operate at a speed as fast as 10Mbps. This
should give customers at least as much
bandwidth as BRI ISDN under normal traf

fic loads.

"At least for the next two years, cable
modems and ADSL deviceswill not pose
any threats to ISDN," saysJim Hsieh, ISDN
project leader for the communications
product business division at CIS. ISDNis
the best solution because users are able

to manage phone calls,e-mail, and video
conferencingwith one technology,Hsieh
adds.

Cost Is a Big Factor
In spite of its slow takeoff in the U.S., ISDN
has long been a standard for high-speed
remote access in regions where the infra
structure is complete and the service is
easy to come by.Europe and Japan have
seen the greatest successin terms of ISDN
proliferation. In Japan, it has the strong
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equipment such as routers, bridges, and
switches.

Most ISDN TAs that Taiwanese com

panies make are 16-bitISA cards with Win
dows 95 Plug and Play support. These
internal cards sport common features as
they all use solutions provided by chip
makers. Cutthroat competition among
ISDN vendors has largely brought card
pricesdown, resulting indecreasing profit
margins.

Lately, vendors in Taiwanare moving
more upscalebyadding external ISDN TAs
to their product lineups. While they ear
mark internal cards for the European
market, stand-alone models are in large
demand in Japan.

Finding ways to make ISDN TAs more
suitablefor usewith portablecomputers,
active, self-powered adapter cards that
have their own processors, memory,
and drivers are currently under devel
opment. E-tech will soon launch an
active-type ISDN adapter that features a
32-bit CPU,at least 256 KB of static RAM
(SRAM), and 8 KB of dual-port RAM for
ISDNprotocols and driver software. This
will allow it to operate without host PC
resources.

Video/data

Voice

Interface Specification (NDIS) interface
for raw-HDLC (high-level data-linkcon
trol),Cisco-HDLC, PPP, andMLPPP sup
ports, are included in most Taiwanese
products.

Additionally,these units conform to the
ISDN-1, 5ESS,DMS-100, European Tele
communications Standards Institute

(ETSI),and INSNet 64 standards for ISDN
communications. Some of these models

also come with bundled applications,
such as Internet, videotext, file transfer,
fax, voice, mail, and terminal-emulation
software.

For the high-end corporate segment,
Taiwanese manufacturers are making
more routers that enable multiple users
on a LAN to access the Internet at high
speeds. ISDN routers, like other routers,
let users build anything from complex
switched-circuit networksto simple peer-
to-peer dial-in connections. Users can also
fine-tune their line usage, which can
reduce ISDN fees.

Many ISDN routers are equipped with
some combination ofa standard Ethernet

port, multiple plainold telephone service
(POTS)ports, and a built-in fax modem.
Some of the routers even have a built-in

www.byte.com
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No problem. When you're presented with a big international player who has all the skills and capabilities, there's no selecting to be done. Racai
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Ethernet hub. This bundling obviates
the need for extra analog lines for the
user's office and additional equipment.
ThePrestige 28641, fromZyXelCommu
nications,for instance,hasan option of a
five-port external Ethernet hub.

The standard for compressionin ISDN
routers is Stac LZS, which offers up to
4-to-l and 5-to-l data-compression
ratios. However, though many router
vendors implement Stac LZS and most
implementationswork together, some
vendors support Microsoft's Stac com
pression, which may not work with other
Stac-based compression. Many vendors
support both types, but a few support
only one.

Another unique feature that's sup
ported by ISDNrouters is IP-address shar
ing. With this feature, each remote work
station hasits own localIPaddresses,but
all outbound packets from the remote
workstations share a single IPaddress,
which is attached at the router. Inbound
packets destined for those machines are
sorted by the router and readdressed to
those specific remote workstations. Be
cause dial-in ISPs typically charge bythe
IP address, thiscansave onoperatingcosts
and effort.

At the CeBIT show in Hannover, Ger
many, this year, ZyXel demonstrated its
Prestige 100,which lets up to four users
access the Internet at the sametime, sup
porting IP routing. Another model, the
Prestige 128, supports both IP and IPX
routing, aswell as bridging.Asingle-user
account feature lets multiple users on a
corporate LANaccess the Internet simul
taneously using a single IP address from
an ISP.

ADSL on the Rise

ADSL links designed to give high-speed,
inexpensive remote access to corporate
LANs and the Internet over standard

phone lines are the next big thing on the
high-bandwidth horizon. The perfor
mance benefits are clear: The technology
supports typical downstream rates of 1.5
to 8Mbps and upstreamlinksasfastas640
Kbps. That makesit potentiallymore than
10times speedier than ISDN without the
requirement to install an expensive new
medium.

But while a new infrastructure is not

required, highequipment cost iskeeping
ADSL from significantgrowth in the con
sumer market for the time being. CIS's
Hsieh speculates that wide-scale ADSL

32IS 10 BYTE NOVEMBER 1997

Broadband Choices

T"/?e next several months will bring increasingly widespread deployment ofavariety of
I high-speedbroadband technologies, such as cable modem andxDSL, to areas that have

accesstoISDN orplan touseAsymmetric Digital Subscriber Line (ADSL).

112-KBPS MODEM

An analog modem designed for high-speed
Internet andremote accessover two analog
telephonelines. Based on the synchronous
integration oftwo56-Kbpsmodems, a 112-
Kbps dual-line modem communicates over
twostandardanalog telephone lines, provid
ing aggregated, uncompressed download
speeds ofup to 112 Kbps-nearly3.5 times
faster than the current ITU V.34 standard.
Using the combined bandwidth of two tele
phonelines, though, the technology allows
you to drop one lineas needed forvoice calls
orfaxes. Proposedand promoted byTexas
InstrumentsandU.S. Robotics, the112-Kbps
analog modems that a numberofTaiwancom
panies make should be in stores in the U.S.
this quarter.

CABLE MODEM

Modemsdesigned to provide high-speed
services via cable networks. Cable modems

are internal devices that connect PCs to
cable networks. Many solutionsare being
developed, withspeeds ranging from 64
Kbpsto30 Mbps. Taiwan's CISTechnology
isworking with Toshiba ofJapanto develop
a second-generation cable modem. The mo
dem, featuring a downstream speed of 8
Mbps, will be available inthe first halfof 1998
from Toshiba.

ASYNCHRONOUS

TRANSFER MODE (ATM)

Ahigh-bandwidth switching and multiplexing
technology based on small, fixed-length
cellsthatallocatesphysical channelsforspe-
cificconnections. Highly scalable, ATM pro
vides an ideal upgrade path for supporting
higher-bandwidth applications and enables
the simultaneous transfer of voice, data, and
videotraffic at veryhighspeeds, and supports
both LANs and WANs.

CNet Technology, a networking hard
ware vendor in Taiwan, has unveiled a new
ATM module that you can use with the com
pany's Ethernet switches. The module in
cludes 15 ports and costs less than $1000
per port.

DIGITALSUBSCRIBERLINE(XDSL)

A collective term for DSL transceivers that

provide voice, data, and video services at
megabit rates over standard twisted-pair
wires.Thetechnology includes ADSL,HDSL,
SDSL, VDSL, RADSL, and more.

These are interim technologies that were

developed to get aroundthe local-access bot
tleneck using the installed base ofcopper
wiring from phoneandcablecompanies.

HIGH-BIT-RATE DIGITAL

SUBSCRIBER LINE (HDSL)
Atechnology offering full-duplex E1 /T1
access over two copper-wire pairs, without
repeaters. HDSL specifications created by
Bellcore use 2B1Q modulation techniques.
Thetechnology isfrequently usedto replace
repeatedT1 service over distancesas long
as 12,000feet. Unlike ADSL, HDSL provides
users with1.5 to 6.1Mbps inboth directions
instead of just downstream.

SYMMETRIC DIGITAL

SUBSCRIBER LINE (SDSL)
Alsoknown as single-line digital subscriber
line, SDSLoffers E1/T1 transmission speeds
in upstream and downstream directions
over a single copper-wire pair. SDSL is full-
duplex, so itprovidesspeeds of upto 1.5
Mbps both upstream and downstream.

The technology may be the preferred
method for doing sophisticated real-time
functions, such as conducting audio, data,
and videocommunications, or remotely con
necting to a corporate LAN.

VERY HIGH-BIT-RATE DIGITAL

SUBSCRIBER LINE (VDSL)
Animpending upgrade to ADSL,VDSLcom-
bines ADSLtechnology with ATM to give
users speedy communications and network
access over a twisted-pair copper wire at
speeds of up to 60 Mbps downstream and
2.3 Mbps upstreamoverdistances of up to
300 meters.

Though VDSLpromisesan ultrahigh down
stream bandwidth over copper wire, some
developers question the viability of a near-
term marketforVDSL, because itrequires that
afiber-to-the-curbswitched digital-video infra
structure be in place.

RATE-ADAPTIVE DIGITAL

SUBSCRIBER LINE (RADSL)
A rival technology of ADSL, RADSL can
boost speeds to up to 8.2 Mbps downstream
and 1 Mbps upstream withdiscrete multitone
(DMT) capability. Because its transmission
speed is rate-adaptive, based on the length
and signal qualityofan existingtelephone line,
RADSLis not optimizedforonlyone loop, but
dynamically optimizes to each loop for the
greatest throughput available.

www.byte.com
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As the boss, part of your duty is to trim
your company's budgetwhileensuring
maximum employee productivity at the
same time.

We're sure you'd be glad to know that
MITAC's NetPC, the Essentia, can help

you dojust that. Compliant with thePC97
and Landesk requirements, such as LAN
75/78, LDCM, and ZAW, the system

offers remote centralized management for

your systemadministrators and optimal
productivity for your general staff.

When it comes to the environment, the

Essentia is tops. It emits no X-ray
radiation yet it's brawny.This Best of
Computexsystem supports512 MB of
RAM, rockets at 233 MHz & is video

conferencing ready, thus giving your
employees absolute computer power.

So, make a little effort. Contact us today

to see how the Essentia can help save

your company time, money, and improve
your employees' productivity at the same

time.

Essentia

The Herald of Tomorrow's Computer.

Global Resources Serving Individual Needs
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R/3, the intelligent
package...
More than a million users around the world are en

joyingthe advantages of R/3 business management
software. This is a remarkable milestone for the

SAP software house - and for Siemens Nixdorf, the
most successful provider of complete R/3 solutions
in Europe.At R/3 competence centers, the two com
panies work together closely to the benefit of their
customers, with a focus on design, implementation
and efficient operation.

plus PRIMERGY,the
NT power package...
Siemens Nixdorf's successful PRIMERGY NTservers
fully exploit the vast potential of R/3 applications. Expand
able in a way not seen in any competitor products, the
PRIMERGY family makes customizedsolutions possible
for medium-sized and large-scale businesses alike.
Other plus points include maximum fault tolerance and
availability,extracomputing powerwith clustertechnol-
ogyanda price/performance ratio which no othermanu-
facturercan beat.
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The powerof two
made for you
Siemens Nixdorf's comprehensive offer ensures that
R/3 can start working foryou quickly, economically
and without problems. It includes individually dimen
sioned systems, a choice ofqualified on-site instal
lation or preconfigured delivery straight from the fac
tory at fixed prices, complete operational concepts
as well as user and specialist training. And- last but
not least-a customer support network which is there
to serve you around the ciock,anywhere in the world.
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deployment will notbegin until 1999. All
major telecom operators aredoing trials
in some areas.

In the meantime, some Taiwan com
panies are offering high-bit-rate digital
subscriber line (HDSL) systems.Providing
the same fast data throughput in a sym
metric and full-duplex format, HDSL is
now being considered as a viable data-
access option forthemass market. Alpha's
HDSL systems have been marketed and
accepted in Japan.

Supports Three Channels
The ADSL technology supports three
channels: downstream (simplex), up
stream plus control (full-duplex), and
POTS. Asalways, POTS occupies the low
estend of the bottom 4kHz and issplitoff
fromthedigital databyapassive low-pass
filter, ensuring uninterrupted voice ser
vice even if the ADSL connection fails.
Both the downstream and full-duplex
channels can carry more than one bearer
channel. Moreover, the digitalportion of
the connection never reaches the service

provider's switching system, thereby off
settingnetwork overloadon the central
switch.

In Taiwan, CCL/ITRI is a government-
sponsoredR&D organization. ChenYun,
manager of its transmission systemde
partment, saysADSL's channel-splitting
capability makes the technology appeal
ing to phone companies in the U.S. and
elsewhere in the hope that they will be
able to fend off competition from high-
bandwidth data services offered by cable
modems.

To take advantage of the technology,
you need a special ADSL modem, and
telecommunications operators must
install special switches and equipment to
provide service. Becausemost of the nec
essaryswitch upgrades are not in place, it
will take some time to bring ADSL within
reach of everyone.

Foreseeinga rosyfuture for ADSL asthe
most widespread high-bandwidth solu
tion for connecting home computers to
the Internet, modem manufacturers are
revving up product development for the
new ADSL technology.

CCL/ITRI heads an ADSL alliance with

more than 10 modem and telecom com

panies, including Askey, DBTEL, GVC,
Hitron, Tainet, Taiwan Telecom, Tecom,
UFOC, U-King, and ZyXel.The firstprod
uct produced by the alliance is a remote-
site product: ADSL Remote Bridge and
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POTS splitter. The interface between each
site isconnected byan HDLC/ADSL inter
face. The service between each site uses a
lOBase-T Ethernet interface. The frame-
based media access control (MAC) encap
sulation isimplemented for ADSL router-
based network access.

DMT or CAP?

For now,CCL/ITRI has yet to choose be
tween two types of ADSL: discrete multi-
tone (DMT) or carrierless amplitude and
phase modulation (CAP). Both are de
signed to modulate bits that are sent
though the line.

According to Chen, DMT is expected
to become the industry standard in the
future. The technology bringstransmis
sion speeds closer to the theoretical lim
its allowed by ADSL, because it is more
robust againstdifficultlineconditions and
impulse noise. Another major benefit
offered by DMT issupport forinteroper
ability between equipmentfromdifferent
vendors.

Another advantageof DMT isthat line
coding divides available transmission
bandwidth into 256independent sub
channels. Interference to thesignal inone
frequency range does nothave asgreatan

Alpha Telecom, Inc.
Hsinchu, Taiwan

+886 3 578 5717

fax:+886 3 578 5817

atti@shts.seed.net.tw
http://www.alpha-tele.com

CCL/ITRI
Hsinchu, Taiwan
+886 3 591 7567

fax: +886 3 582 0081

chen@n2sunl.ccl.itri.org.tw
http://www.itri.org.tw

WHERE TO FIND

CISTechnology, Inc.
Taipei Hsien, Taiwan
+886 2 698 7099

fax:+886 2 698 2735
jimtse@cis.com.tw
http://www.cis.com.tw

E-tech, Inc.
Hsinchu, Taiwan
+886 3 577 4991

fax: +886 3 577 7751

paulina_kuo@ml.e-tech
.com.tw

http://www.e-tech.com

VersaNet
Communications, Inc.
Diamond Bar, CA, U.S.
+ 1 909 860 7968

fax: +1 909 860 2768

thomas.huang@versanetcomm
.com

http://www.versanet.com

ZyXel Communications Corp.
Hsinchu, Taiwan
+886 3 578 3942

fax:+886 3 578 2439

crlin@zyxel.hinet.net
http://www.zyxel.com
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impact as it would with the unified chan
nel structure of CAP.

CCL/ITRI is currently caught between
the two standards. While DMT offers
more performance benefits, CAP is more
widely usedthanDMT. Besides, CCL/ITRI
officials worry that the price for DMT's
chip setwill remain tooexpensive anddif
ficult to implement withoutthepressure
ofcompetition fromCAP technology.

Reduced Cost
Recent developments that are aimed at
reducing the cost of the ADSL technol
ogy are mainly directed toward increas
ing highly integrated, low-cost, high-per
formance chipsets. Leading suppliers for
thismarket areMotorola, SGS-Thomson,
Alcatel, Texas Instruments, andAnalog
Devices.

Originally, CCL/ITRI's ADSL alliance
agreed to useMotorola's single-chip
CopperGold ADSL transceiver, which
guarantees the highest board reliability,
according to Chen. CCL/ITRI is also
Motorola's alpha-site test-bed for the
solution. Nevertheless, Motorola isfind
ingitdifficult to increase itsyield, accord
ingto sources in the alliance, making the
alliance turn to alternative solutions from
Alcatel or SGS-Thomson.

IC vendors from Taiwan such as Win-
bond Electronics and Macronix Interna
tionalhave also announced development
projectsfor ADSL chipsets.The movewill
help hardware makers to substantially
reduce their costs.

Furthermore, CCL/ITRI plans to de
velopATM-based (asynchronous transfer
mode)ADSL technologyinhopesthat the
technologywillbecompetitivewith cable
modems without requiring telephone
companies to overhaul vast portions of
their existing phone network.

In 1998, the ADSL alliance will intro
duce the HLAsystem, which includes
remote- and central-site products, ADSL
Remote Bridgeand POTS splitter and DSL
Access Mux (DSLAM)and Central POTS
splitter. The interface between each site
is connected by an ATM/ADSL interface.
The service at the remote site uses a

lOBase-TEthernet interface, and the ser
vice interface at the central site uses an

ATM interface to connect the ATM pub
lic data network. 0

Stella Kao is a BYTE contributing editor in
Taipei. Youcan reachher at meou@e-mail
.gen.net.tw.
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As a UNIX workstation or server user, you appreciate
the value of high performance. Like many, you are

probably using the 'DUMP' backup command included in
your UNIX operating system. An excellent method, but a
little slow for today's high performance tape drives.

Bring on TTi's 'Nightshirt UNIX', and reap the benefits:

100% format compatible with UNIX 'dump' utility

More than twice the speed of 'dump'

Uses the same command line parameters as UNIX

Provides all the benefits of UNIX 'dump'

Onlya fraction of other backup software costs

Support under SunOS, Solaris and HPUX

Compatible wfth Tape Autoloaders

NightShift UNIX backup software uses an exclusive

algorithm to optimise disk reads and tape writes, at more

than twice the speed of 'DUMP'. Unlike other third party

backup programs, NightShift UNIX retains the standard

'DUMP' format, thus being totally compatible with your

existing 'DUMP' backup scripts and able to read and

write to existing 'DUMP' created backup tapes.

And at a fraction of the cost of comparable backup

software, NightShift UNIX makes the ideal solution for

UNIX users who need faster, economical backup, without

the frustration of implementing new backup procedures.

So set the night shift to work for you!

Transitional Technology Int. Ltd.,TTi House,BeaumontClose, Banbury, Oxon0X16 7RG England.
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Bug Bounty Hunters
As software complexity grows, new testing

tools help developers control bugs and costs alike.
By Derek Jones

•""• oftware testing may beoneoftheleast attractive of
Sailsoftware-development activities. Yet, simply put,

it's one of the most important parts of the develop-
i^mJ mentorocess.

Typically, itcosts 10 times more tofix abug atany stage ofthe
development cycle thanitdoes tofix itduring theprevious stage.
Butthecostofformal, comprehensive testing procedures canbe
prohibitive and often delays the time to market unacceptable
Automated software-test

ing tools can be a cost-effi
cient solution for developers
lookingto enhancethe qual
ity of their products. In ad
dition, as application de
velopment becomes more
intricate—especially with
the growing complexity cre
ated by the move to applets
and components—tools that
systematically check source
code or detect unexpected
behavior at run time are be
coming increasingly impor
tant for developers.

Software testing involves
more than just debugging
code. It encompasses the
validation and verification

of software throughout the
whole development process.

Static vs. Dynamic
Testing
So-called static analysis tools i
analyze the source codeof 0
an application. Staticchecks
deal with such details as un

reachable code, the misuse
of pointers, undeclared vari
ables, and variables used before initialization. The information
gathered by these techniques servestwo main purposes: to help
developers understand the source code (e.g., by displaying a
graphical representation of the control flow) and to act as an
automated proofreader, looking for constructs that are likely
to cause problems.

Commercially available tools either support a variety of pro
gramming languages or are specifically designed for a certain
language. Generally, tools that focus on a specific language can

www.byte.com

betterhandle that language's special cases. Generic tools that
supportmultiple languages, on the otherhand,are more ap
propriate for workingwith avariety ofprogramming languages.
Generictools includeIPL's (Bath,U.K.) Cantata; Verilog's (Tou
louse, France) Logiscope; andBattlemap, from McCabe and
Associates (High Wycombe, U.K.). Tools forspecific languages
include PC-Lint, from Gimpel Software (Collegeville, PA), and
QA-C and QA-C++, bothfrom Programming Research (Her-

sham, U.K.).
PC-Lint offers an entry-

level method of quality as
surance on PCs. It detects a

large number of common
programming errors in C
and C++ and gives devel
opers a possibilityto custom
ize.ProgrammingResearch's
QAseriesof tools are geared
to large corporate develop
ment groups. They offer
comprehensive customiza
tion features and can also

generate metric information
as well as graphical repre
sentations of code. In addi

tion, both PC-Lint and the
QA series of tools support
cross-module checks.

Find Bad Pointers

Dynamic testing tools help
you test a program's individ
ual units and modules and,
gradually, as modules come
together, complete appli
cations. Their big strengths
include checking for bad
pointers and memory leak
age. In addition, they allow

you to test the concurrent operation and integration of mod
ules, check operation after a bug has been fixed, and perform
stress tests.

There are two approaches to dynamic testing. One classof
tools includes a compiler and uses source-code information to
flag problems as it compiles. Another typeof dynamic-testing
tool checks the run-time behavior of executables.

Of course, a tool that checks source code has access to more
information and can therefore do checks that are more thor-
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ough. A good example of such a tool is
Bounds-CheckingGCC, whichwasdevel
oped at the Imperial College (London);
seehttp://www-dse.doc.ic.ac.uk/~rj3/
bounds-checking.html. It's an extension
to the GNU Ccompiler that addspointer
checks. Byworking at the source-code
level, it can detect when, for example, a
pointer has "walked" off the end of an ob
jectintoanother one. Thedisadvantage
of thisapproach isthat it requires access
to source code, which may not be avail
able ifyouusethird-party libraries.

Tools that work at the executable level
don't need information about the source.
A case in point for testing executables is
Purify, fromPureAtria (Cupertino, CA).
Purify doesn't even need to know what
language the original application was
written in. Although it checks uninitial
izedvariables downto the bytelevel, its
pointer-checking capabilities don't go
down to the level that the GNUC bounds-

Bug Bounty Hunters

checkingtools do. Instead, it treats con
tiguously allocated storage as a single
memory item.

IsMore Testing Needed?
Howdoyouknowhowmuch testing has
been done and how much more is still
needed? Thereareacouple oftechniques
for measuring test coverage. Statement
coverage counts how many of the total
statements in the application are execut
ed. Achieving 100percent statement
coverage shows that the tests are exercis
ing everystatement in the application,
although it doesn'tgive youanymeasure
of how much of the program structure
was tested.

Aninteresting side effect of100 percent
statement coverage is that it helps pro
grammers find statements that can never
beexecuted. This isbecause defining test
procedures to executea givenstatement
makes developers lookat an application

Testing Java Applications
When granularity [ofcomponents] be

comes so tiny[as when testing Java
applications],the problemsof integration
testing are enormous," says Jeffrey Voas,
chief scientist with Reliable Software Tech

nologies (Sterling, VA), a software research
and consulting company.

Testing Java applications is difficult be
cause developers are forced to test applets
on each configuration that they plan to sup
port.Thisincludesthe differentimplementa
tions of Java virtual machines (VMs)-brows-
ers as wellas compilers. Inaddition, because
Java doesn't allowa testing class to gain ac
cess to private data and methods, develop
ers must either add test methods to a class

or change private classes to public classes.
"Bothofthese options mightmodify the class
so that some faults are not found," notes Jef
frey Payne, president of Reliable Software
Technologies.

Another issue is that Java's built-in securi

ty mechanisms make the testing of applets
trickier. Test tools can't easily write results
to disk due to security constraints. "Inaddi
tion, testing must be performed both inside
of and through any corporate firewalls to
ensure that applets willoperate correctly,"
Payne adds.

Tospecifically address the problemsofVM
diversity, JavaSoft has launched the 100%
Pure Java Certification program, which re
quires Java developers to ensure that appli
cations are portable. SunTest, a subsidiary
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ofSun Microsystems,has introduced asuite
oftoolsthat helpsdevelopers notonly gain
certification butalso perform overall quality
testing.

JavaPureCheck checks that class files

are indeed portable. Itmeasures specified
classes against a rule base. Classes that
don'tmeetthese rulesareflagged, alongwith
the construct that violates one ofthe porta
bility rules. These errors and explanations
are kept ina database that creates reports.
You can download this tool for free from the
SunTest Web site.

JavaSpin tests Java applications at run
time. It's a low-end dynamictest tool that ex
ercises a program through its GUI.

JavaScope is a coverage-analysis tool
that includes method, branch, logical, and
relational coverage (i.e., itlooksat the usage
of Boolean operators, which is effective for
detecting boundary-condition failures). The
current release does not support statement
coverage, however.

JavaStar is a GUI record and playback
tool. Itincludes a scripting language and com
pares the behavior ofthe program under test
with the expected behavior.

JavaSpec uses the formal specifications
of an APIto automatically generate test pro
grams. Developers can verifythat an imple
mentation of an APIfollows itswritten spec
ification. JavaSpec was selected to create
and maintain the entire Java API test suite for

JavaSoft. -DerekJonesand RainerMauth
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in anewlight.It unavoidably leadsto the
question: Is this statement necessary?
Some programmers say they remove al
most 30 percent of the statements they
find through this procedure.

Path coverage, on the other hand, cal
culates the number of paths through an
application. Achieving 100 percentpath
coverage for any but the simplest code
requiresenormousresources. Inpractice,
youcanusepath-coverage measures only
to check the testing level of the critical
portions of an application.

Some tools insert code to flag that a
statement or path has been executed to
obtain coverage information,a process
calledinstrumentation. The bigproblem
with instrumentation is that it involves
memoryand CPU overhead. Fullyinstru
mented programs typically run up to
three times slower than noninstrument-
ed ones.Agood decisionforsoftwaretest
ingis,therefore,to completely instrument
only criticalportions of a program.

Acasein point isATAC, apublicly avail
able tool written at Bell Communications
Research for instrumentingCcode.ATAC
(http://www.clark.net/pub/dickey/atac/
atac_961112.tgz) gives developers com
prehensive coverage information bycount
ing various bits of code being executed at
run time.

Large sources and complex applica
tions are naturally harder to test than soft
ware with simple functionality.Software
metricsis one way of measuring the vol
ume and complexity of an application.
This procedure looks at the structure and
linkagebetween the larger software build
ing blocks rather than at the level of state
ments and expressions.

The two most often used metrics are

the Halstead software science counts,
which calculates code volume based on

www.byte.com



Organize your computers
for easy access

Ergotron's LANscape™Organizers bring orderly
equipment access to any network environment.

Easy Access to Equipment. Features such as open-
backed work centers, Pull-out Tower Shelves, and
lockable casters provide maximum accessibility to
your equipment.

Modular Design. Customize your LANscape
Organizer from a comprehensive line of modular
components. Interchangeable parts allow you to easily
reconfigure as your needs change.

Strength and Stability. Modules can hold up to
2,000kg of hardware. In fact, the 152 and 183cm
Server Shelves exceed ANSI/BIFMA furniture

standards by over three times, and are also TUV
tested arid approved.
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Hassle-Free Cable Management. Ergotron's patented
Quik-Touch™ cable management system means no
wrestling with clumsy covers. One touch will open
each of the individually hinged sections so you can
quickly get at the wires you need.

Long-Term Value. LANscape Organizers have a
Lifetime Warranty on structural components.

For a free catalog, call us today at +31 20 696.60.65
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Engineered for the human factor

Ergotron Europa
Eekholt 54, 1112 XH Diemen, The Netherlands
Tel. +31 20 696.60.65 fax. +31 20 609.04.59

http://www.ergotron.com
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abstract operator andoperand counts,
andMcCabe's cyclomatic complexity
measure, which measures the number of
control-flownodesand edges.

Ifyou're newto testingand haveacom
plicatedapplication to test, then metrics
might help you find themost likely trou
blespotswithin yourcode. Themostcom
plex and hardest-to-test modules of a
program typically havethe highestmet
ricvalues. Onceyoulocate potentialtrou
ble spots, you can break these modules
down or rewrite theparts ofa program
that exceedpredefined metric limits.

However, don't overestimate the val

Bug Bounty Hunters

ue of metrics to software testing. Inter
estingly, many metrics correlate very high
ly to the number of noncommented lines
ofcode.Whenevaluaringanewsoftware
metric, always askhowaccurate its pre
dictions have been on historical data and
to whatextentit correlates withsimple
lines ofcode measurements. (Why use a
complicated formula thatdoesn't give sig
nificantly better results than you can get
fromsimply counting lines ofcode?)

You can also use metrics to estimate
such things asthenumber ofbugs likely
remaining in code, the ease of software
portability, or future maintenance costs.

Lantech Has Put Taiwan's
Networking Industry
Firmly On The World Map

31COMDEX
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Networking products were totally new in Taiwan when we enteret
industry in 1986. We've come a long way since then, with sales in
amounting to US$20 million and expected to grow 50% this
Output consists of a wide range of networking products as well as
and related monitoring/shutdownsoftware. Five percent of our 120 empli
are engaged in R&D, which is supported by 10% of annual reve

I International Oriiee:

• Lantech Computer Company

UH Fax:+886-2-766-6892
I E-mail: amatidadMtiail IimiiccIi.l-
J http://www.lantech.ci

United Kingdom:
Lantech (UK) Ltd
Tel:+44(0) I703650R00
Fax:+44(0) I703650JW9
E-mail: bcldomftiibm.net
http: //www.ianlcch-globa

How to Choose
a Testing Tool

Customization: Alltool vendors claim
thattheirproductscan be configured to
handlecompanycodingstandards. But
theextent towhich thisispossible in prac
ticevaries enormously. When evaluating
tools, always sendthe vendors a variety
ofcode samples to process.

Metrics: Not all tools give thesamefig
ures forthe same metrics. When evaluat
ingtools, ask vendors to process some
code for which you have calculated the
metricsbyhand.Thesubsequent discus
sionoftheirresults will be revealing. In
addition, some metrics correlate to a cer
tain extent withsimple lines ofcode mea
surements. Given these problems, there
islittle sense in spending lots ofmoney on
a toolthat calculates onlymetrics.

Visualization: This is essential when
workingon path coverage. Good tools
provide facilities for graphically viewing
the results, highlighting statements or
paths that have not been executed.

Analysis of conditions: Look for tools
that analyze the conditions needed to
reach a given block of code and that even
go as far as suggesting values that vari
ables must take. This can be useful when
looking at nested conditions.

Languagesupport: Unless yourcompa-
ny has applications written in a variety of
languages, a tooldesignedfora specific
language will invariably provide better
results than a generic tool set.

However, allmajortesting toolscangen
erate metric information, so it doesn't
makesenseto spenda lot of moneyon a
tool that calculatesonly metrics.

GUI Testing
A critical component of all software test
ing isthe GUI. In GUI-based applications,
users have control over several concur

rent input devices, and applications can
output results to multiple windows.

GUI testing isusually a three-stage pro
cess.First, the tool records allkeystrokes,
mouse movements, and button clicks into
a script file. This recorded script can be
playedbackto drivethe applicationin test
mode. This works well when an applica
tion behaves as expected.

Thesecondstageinvolves addingchecks
into the recorded script for handling ex
traordinary conditions. These checks can

Circle 462 on Inquiry Card (RESELLERS: 463).
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include waiting for specificevents to ap
pear. It's also possible to addsynchroniz
ingpoints tohandle cases where anappli
cation runs at different speeds.

In the third stage, the modified script
runs againstthe application. The extent
towhichthescriptcanreliably handleun
expected behavior depends on theeffort
youput into manually programming the
script. Themoresophisticated programs
can graphicallydisplaydifferences be
tween what the script expects and what
the application sends to the screen. It's

also possible to single-step through a
scriptanddisplay thevalues ofvariables,
assimpledebuggersdo.

GUI testing tools, such as Mercury In-
teractive's (Or Yehuda, Israel) WinRun-
ner for Windows and XRunner for Unix,
enable developers to visuallycreate test
scenarios and verifications using a point-
and-click method of selecting objects on
screen. Theyhandleapplicationchanges
automatically andmaintain object-specif
icdataindependently ofindividual scripts
to ensure that the same scripts can be re-

used even when an application changes
during development.

Internet Adds Complexity
Current trends in software development
challenge programmers as well as de
signers of testingtools. The Internet is
dramatically increasing the pace of the
software industry, and many developers
believe that there is now even less time
available for testing. Object-oriented de
sign techniques, such aspolymorphism,
encapsulation, and inheritance, increase
thecomplexity oftesting throughtheex
tensive use of information hiding.

Inaddition,Java's"build once,run any
where" paradigm complicates matters be
cause it requires developers to testappli
cationsnot onlyon allplatformsbut also
on each virtual machine (VM) they might
run on, including the VMs used in Web
browers. AsJava testers say, "build once,
test everywhere." EI

Derek Jones, a former compilerwriter, is a
testing expert with Knowledge Software, Ltd.
(Farnborough, U.K.). You can reach himby
sending e-mailto derek@knoso1.co.uk.

Gimpel Software
Collegeville, PA
+1 610 5844261

fax:+1 610 584^-266
http://www.gimpiH.com

IPL

Bath, U.K.
+44 1225 475000

fax:+44 1225 444400

http://www.iplba':h.com

McCabe and Associates
High Wycombe, U.K.
+441494 463233

fax:+44 1494 463288

http://www.mccabe.com

WHERE TO Fl

Mercury Interactive Reliable Software

Or Yehuda, Israel Technologies
+972 3 538 8888 Sterling, VA
fax:+972 3 533 1617 +1 703 404 9293

http://www.merc-int.com fax:+1 703404 9295
. - , http://www.rstcorp.com

ProgrammingResearch
Hersham, U.K. SunTest

+441932 888080 Mountain View, CA

fax:+44 1932 888081 +1 650 336 2005

http://www.prqa.co.uk http ://www.suntest.com

Pure Atria Corp. Verilog
Cupertino, CA Toulouse, France

408-863-9900 +33561 192939

http://www.pureatria.com fax:+335 6140 84 52
http://www.verilogusa.com

IT'S MORE THAN JUST A PLACE TO PARK YOUR DRIVES.
•- —

Now there is away for you to get everything you need—data protection, increased performance, and a great price.
DPT introduces the RAIDstation3 kits, cost-effective Ultra and Ultra Wide RAID kits to secure data and increase performance for entry-

level servers or workstations running important, storage-hungry and performance-demanding applications like video editing, CAD or electronic
pre-press. You get all the features normally found in expensive, high-end RAID subsystems, all for as low as $1,249*! Just add your own SCSI
disk drives and you're ready for RAID.

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

Call us today and ask about our one-time-try-it-youTl-like-it "Ultimate Deal" on the new RAIDstation3 kit, or ask for the DPT reseller
nearest you.

full-featured
mini-tower

Features
3 Hot Swap hard

drive carriers

Includes PCI
RAID controller w/4MB

memory -^

1-407-830-5522

IfDPT
Distributed Processing Technology*

140 Candace Drive, Maittand, FL 32751 USA • Tel: 407-830-5522 Fax: 407-260-6690 • sales@dpt.com • http://www.dpt.com
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Full-featured RAID Kits / )
• PCI Ultraor UltraWide SCSI RAID adapter for

superior performance
• Hardware RAID 0, 1 and 5
• 4MB of cacheincluded, with room for up to 64MB of

hardware cache

• Hot swap support for failed disk drives -
- Automatic detection of failed drive

- Remove failed drive without systeminterruption
- Automatic spin-up of new drive
- Automatic rebuild of the disk array

• Heavy duty metal cabinetconstruction
• Three lockable, hot-swap carriers for 3.5" half-height

SCSI drives

• Power and disk activity LEDs
• Cabinet temperature monitoring
• Three year warranty
• Unlimitedfree technical support
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Greener Design
As consumers demand more environment-friendly products,

new software tools help manufacturers build greener machines.
By Eric Johnson and Christina Seeberg-Elverfeldt

Bhepressure onEuropean manufacturers toproduce
cleaner andgreener products never lets up.Asteady
streamofnewregulations focuses not onlyon issues
suchaswastedisposal and air and water emissions,

butalso increasingly oncompanies' use ofhazardous materials
in their products.

Take, for example, the computer industry. Unlike the rules of
the1970-80s, thelatest rules no longer apply only to manufac
turing sites,whe;:e chipsare
made, circuit boards fabri
cated, or compon ents assem-
bled. As Walt Rosenberg,
Compaq's director of envi
ronmental affairs, points
out, "Environmentalrulesof
the 1990sfocus on the prod
ucts themselves." Regulators
want to see both greener PC
manufacturing plants and
greener PCs.

Additionally, users are
demanding environment-
friendly PCs.Led by public
authorities in northern Eu

rope, green-minded com
puter buyershave plumped
for bans on certain materials,
green guidelines for public
procurement, and eco- and
energy-label programs.

The key to reducing envi
ronmental and. financial

costs of manufactured prod
ucts is the design process.
"About 80percent of a prod
uct's environmen tal costs are

establishedin the conceptual-
design phase," saysAgisVer-
outis of environmental con

sultant Roy F.Weston (West Chester, PA, U.S.). "The sooner in
the designphase you start analyzingthe environmental impact,
the better the results."

Measure Environmental Impact
What designerstherefore need isayardstickto measurethe envi
ronmental performance of a product design. A new breed of
tools, collectivelycalleddesign-for-environment (DfE) software,
lets product developers analyze the environmental impact of

I 11
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their concepts. These tools comprise several databases ofenvi
ronmental evaluation factors andaimatproductdesigners rather
than environmental experts.

Thecorefunctions ofDfE programs areeco-impact reduction
and disposal optimization. However, outofthe15 tools we con
sidered, only two ofthem, Ecobalance's DfETool and Boothroyd
Dewhurst's Design forEnvironment, candoboth.

This isnotsurprising, because thetwofunctions ofDfE soft
ware are distinct and inde
pendent tasks. Eco-impact
reduction compares the
environmental effects of a

product's design options,
using life-cycle assessment,
or LCA. (See the text box
"Life-Cycle Assessment" on
page 32IS24.) The idea of
LCA is to find the design
option that scoresbestwhen
consideringalleffectson, for
example, global warming,
marine pollution, or waste-
disposal problems.

In disposal optimization,
the idea is to model and ex

periment with the disposal
options for a given product.
Typically, there are many
possibilities.

You can dismantle or

.shred products or compo
nents, or deliver them whole
for reuse, recycling, inciner
ation, landfill, or any mix
ture thereof. In theory, the
final optimized design
should cause the lowest envi

ronmental burden and in

clude the optimal number of
reusable parts, no hazardous material, and a high degree of recy
clable material.

You must do disposal optimization before you build the
product. "Sometimes, justa slight reconfiguration of a machine's
internalscanmakedismantling eversomuch easier,"saysMark
Curtis, a senior partner at Boothroyd Dewhurst. But he warns
that disassemblyis not just assembly in reverse order. "Fasten
ers can get rusty,glues can refuse to unstick, and things don't
always go out the way they came in." continued
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Architecture of DfE Software

Existinglinks >

Possible links . - ->.

Manual

inputs or
external "

databases

Eco-impact
reduction

Calculation

module

Disposal optimization

Calculation
module

Optimization
module

O Component inventory holds
environmentally relevantdata;
users can add their own

information or purchase
commercial databases.

© Eco-impact
reduction compares
the environmental
effects of a product's
design options via life-
cycle assessment.

© Optimization
algorithms solve for an
optimum level of
disassembly.

^-
0 Product designers
use reports to manually
design products.

© Some tools send
information about
optimal design directly
to CADsystems.

Architecture of Tools
Atthe core of DfE software isa compo
nent-inventory database. It holds large
amounts ofenvironmentallyrelevantdata
suchasemissions, energy consumption,
dismantling times, and recyclability
indexes for electronics parts such as bat
teries, capacitors, and ICs.

A design module represents compo
nentsvisually andshowshowtheylinkto
gether to form the product. This module
retrieves the environmental information

from the inventorydatabaseand displays
it on the screen.

In eco-impact reduction, the software
then aggregates eco-impact information
intoafewcategories oreven asingle-num
ber index. Two common indexes are Eco-
Indicator, createdintheNetherlands,and
EcoPoints, developed in Switzerland.
These indicators compare theeco-impact
of a design to a fixed reference such as
human- or eco-toxicity, thereby generat
ing a relative scoreper eco-impact (e.g.,
for globalwarmingor acid rain).The de
sign with the lowest sum of these relative
scores is best in environmental terms.

In disposal analysis,the software runs

Life-Cycle Assessment
Life-cycle assessment (LCA) aims at com

paring the environmental performance of
products. Itis an environmental accounting
method that tries to quantify the inputs and
outputs throughout the life cycle of a prod
uct, assess the effects of environmental load

ings, and reduce the associated environ
mental burden. LCA is also the foundation

for the eco-impact analysis in DfEsoftware.
The methodology behind software tools

that support LCAis to calculate the outputs
during a product's life cycle and translate
them into environmental effects or damage.
That's why these tools need detailed infor

32IS 24 BYTE NOVEMBER 1997

mation on manufacturing processes, materi
als, and energy use held ina large database
that describes generic manufacturing pro
cesses and their emissions (see the figure
"Architecture of DfE Software" above).

Because the evaluation depends so much
on the qualityofthe database, criticssay LCA
usually reveals that whatever design you
chose is best. Proponents, however, argue
that LCA brings a desperately needed quan
titative, rational element to environmental

decision-making. Despite these debates,
industry and government are increasingly
accepting LCA, especially inEurope.

a sophisticated optimization process be
foreaggregation and reporting. Several
vendors have developed proprietary algo
rithms that model the componentstruc
ture and solvefor an optimum levelofdis
assembly. Defining the optimum can be
intricate. AsOtto Meedt, one of the devel
opers of Regred/DisPlay software from
FAPS, points out, "If two aluminumparts
areheldtogetherbyanaluminum rivet,it
maybe better to recycle all three parts
together rather than separating them."

It is on this optimization knowledge
and expert judgment that DfEtools are
competing. Many vendors supply pro
prietary component databasesand opti
mization algorithms aimed at producers
of electronics equipment. Vendors point
out the paucity of public domain informa
tion in this area. "Environmental data on

some components iscostlyto develop and
commercially sensitive," remarks Martin
Wielemaker, a director at TurtleBay.

Naturally, product designers want to
swap component databases around under
one DfE system. But because systemsare
incompatible, this is not yet possible.

Standardization Is Coming
Four competing initiatives are addressing
the standardization of component data
bases, not only for electronics but other
industries as well. They are the LCAD

www.byte.com
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group in the U.S., led byBattelle (Colum
bus, OH); SPINE, aSwedish group runby
Chalmers University (Goteborg); the
DALCA team in the Netherlands, led by
research institute TNO (Delft); and the
industry consortium SPOLD in Brussels.
All thesegroupsconcede that, at best,a
broad integration of databases will need
some more years and that the more spe
cialized thedata,the less likely it everwill
become public.

However, in an attempt to open the
component inventory, some manufactur
ers have published their data. For exam
ple, about a year ago, Delta Electronics
Testing published detailed material bal
anceson about 50 components common
to electronics goods, plusdetailson the
hazardouscontent and disposability of
each material.

The reason for the industry's and soft
ware vendors' sensitivity in this field is
that information about hazardous mate
rials is not alwayspublic.An electronics
device,for example, hasa number of haz
ardous materials (e.g.,brominated flame
retardants and sometimes cadmium and

mercury compounds) that are not labeled
and tend to be a problem to dispose.

Low-Cost Tools

For now, say some vendors, the answer
for manufacturersisto buywhat theycan
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New design-for-environment tools help product
designers createenvironmentally friendly products.

afford andbuild therest oftheexpert judg
ment internally. "Most companies will
want to use their own expertise any
way," notes Remi Coulon of Ecobalance.
"It all depends on how they view their
environmental situation."

Vendors such as Conceptware, Deci
sion Dynamics, Product Ecology Consul
tants, and Spinwest encourage users to
start with their less-expert packages,

WHERE TO FIND

Boothroyd Dewhurst EORM Savantage
Wakefield, Rl, U.S. San Jose, CA, U.S. Austin, TX, U.S.
+ 1401 783 5840 +1408 321 2850 + 1 512 305 0053

http://www.dfma.com/Dfe.htm fax:+1 408 436 1136 fax:+1 512 305 0060

http://www.best.com/~eorm/ sandborn@savantage.com
Conceptware http ://www.savantage.com
Eschborn, Germany FAPS
+49 6196 47320 Erlangen, Germany Siemens Nixdorf
fax:+49 6196 473215 +49 9131 857710 Munich, Germany
info@conceptware.de fax:+49 9131 302528 +49 89 63645503

http ://www.conceptware.de meedt@faps.uni-erlangen.de
http://www.faps.uni-erlangen.de

fax: +49 89 63653540

Decision Dynamics Spinwest
Vienna, VA.U.S. 6A Seer Technologies Goteborg, Sweden
+1 703 319 3944 LosAngeles, CA,U.S. +46 31 772 4222

fax: + 1 703 319 3943 +1310 670 3404 fax:+46 31 7714171

GregNorris@aol.com fax:+1 310 670 6481

info@gaseer.com
lars.salmi@champs.chalmers.se

Delta Electronics Testing http://www.gaseer.com Texas Tech University
Horsholm, Denmark Lubbock, TX, U.S.

+4542 867722 Nortel/Cognition + 1 806 742 3543

fax:+45 42 865898 Manchester, U.K. fax:+1 806 742 3411

hr@delta.denmark +44 1 61 247 6259 hzhang@coe3.coe.ttu.edu
http://www.delta.denmark fax:+44 161 247 6326

Turtle Bay64500322@mmu.ac.uk
Ecobalance/Ecobilan http://www.Nortel.com Rotterdam, The Netherlands

Paris, France +31 102651178

+33 1 53 78 23 78 Product Ecology Consultants fax:+31 10 4651591

fax: +33 1 53 78 23 79 Amersfoort, The Netherlands info@turtlebay.nl.

Larry_Brickman@radian.com + 31 33 4555022

fax: + 31 33 4555024

info@pre.nl
http://www.pre.nl

http://www.turtlebay.nl
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whichare considerably cheaperthan the
oneswith built-inexpert systems. Thisis
especially helpful ifavendor's proprietary
component inventory doesn't meet a
manufacturer'senvironmental compati
bilitystandards. In thiscase, companies
can buy cheap software and build their
own expert judgment and database.

Anothercompetitive factor is integra
tion with CAD systems. This isespecially
important if designers use DfEtools on a
day-to-day basis. Says Stefan Utzinger, the
managing director of Conceptware,
"CAD integration isa way of building the
environmental expert right into the de
signer's desktop."

Thus far,onlyNortel/Cognition's Eco-
Design Tool and Savantage's SavanSys
havea directlinkto Intergraph's CAD sys
tem Pro Engineer. However, Boothroyd
Dewhurst, Ecobalance, and FAPS have
all built their offeringswith CAD linkage
in mind.

DfEtools are proliferating. Bythe end
of the year, there will be about 15 com
mercially available tools. While some
industry experts expect a shakeout of DfE
tools during 1998, the user base for DfE
tools will be growing steadily. SaysWest
on's Veroutis, "Atthe end of this century,
every electronic product manufacturer
will have a DfEsystem in place." 13

EricJohnsonand Christina Seeberg-Elverfeldt
areconsultants at Atlantic Consulting (Lon
don, U.K.). You can contact them by sending
_-maj7foAtlantic@ecosite.co.uk.

www.byte.com



Bar Code Multi-Function

Bar Code Pro £149 OLETools

d-Barcode OLE Developers Kit £145 Stamina

Charts & Graphs
WinXComponent Library

Chart FXEnterprise 3.0(168,32) £247

First Impression OCX2.1 £204 Crystal Reports Pro 5.0
Graphics Server 5.0 £235 Report FXEnterprise

Olectra Chart £247 Spell Checkers

Comms SentrySpell-CheckerEngine

CommTools/DLL £215 VisualSpeller OCX 2.0

Greenleaf CommLib 5.2 (DLL) £235 Special Purpose
Sax Comm Objects Pro £345 Calendar Widgets

Data Grids & Spreadsheets Eval-O-Matic Suite

DataTable £135
Input Pro
Schedule/OCX

Formula One OCX 4.0 £204

Spread 2.5 £212 Text Editors

Database
ALLText HT/Pro OCX
HighEdit Pro

ActiveXComponent Suite £243 TX Text-Control Collection OCX
£175

£295

£209

£189

£204

£275

£89

£1250
£322

£375

£229

£390

£249

£68

£99

£175

£163

£141

£135

£285

£240

£235
£102

£99
£188
£109
£177

£305

£399
£267

GREY
MATTER
ces do not include VAT or other local taxes

hutrlnincltida delivery inmainland UK.
;k pricesat timeof order

as ads are prepared-some weeksbefore
publication. This page listssome
products- callus fora complete

pricelist. ORDER BY PHONE WITH ,
YOUR CREDIT CARD I

(01364)654100
FAX: (01364)654200

www.GreyMatter.co.uk
maildesk@GreyMatter.co.uk

Classic Data Control for Btrieve

CodeBase 6.2 (Unlimited-Client)
VBtrv Toolbox Controls 4.1

Graphics

Fastgraph for Windows
GeoPoint

InterAct

TWAINWizard

Images

ImageGear Std ActiveX 6.0
ImageManActiveX Suite 5.0
LEADTOOLS ActiveX16/32 Pro

VectorFX

VictorImage Proc for Win32

Internet

Distinct Visual Internet Toolkit 2.0
dsSocket OCX 1.6

Sax Webster OCX (32-bit)
SocketTools

C & C++ FOR WINDOWS

CA-Visual Objects 2.0 Std
Clarion for Wirdows Pro
Omnis 7 Workgroup Starter
Paradox (Win32) 7.0
Personal Oracle for Win95

PowerBuilder Desktop 5.0
Sybase SQL Anywhere 5.5
Visual dBase

Visual FoxPro Professional 5.0

Bsssa

VisualAge COBOLStd OS/2
VisualAge COBOLPro OS/2

£82

£320

£399

£92

£305

£175
£177

£405

£403

£605

£1265

PROGRAMMER'S TOOLS \

CASE Tools

1 EasyCASE Pro
1 ERwin/Desktop
1 ERwin/ERX

£694

£395

£2784

£2801 With Class Enterprise 3.0
Help Tools

1 AnswerWorks £515

§ Doc-to-Help 2.5(Win32)
1 Documentation Studio

£293

£499

I Help Magician Pro 95
1 HelpSite
j HyperText Suite
1 NextHelp
1 RoboHELP 4.0

£207

£196

£292

£131

£304

I Visual HelpPro 3.1
I WinHelp Office 4.0

£156

£446

Installers

1 Eschalon Setup Desktop
I InstallSHIELD Express 2.0
1 lnstallShield5 Professional

£175

£174

£565

j PC-Install (Win32 &Win16)
1 Wise Installation Enterprise

£150

£422

Macro Languages I

I BasicScript VBX
1 Cypress Enable (32-& 16-bit)
I Sax Basic Engine Pro

£390 I
£741

£345 1
Shells

1 MKS Toolkit with preferred subs
8 Thompson Toolkit (Win&DOS)

£310

£112

Version Control

1 MKS Source Integrity (with sua)
1 PVCS Version Manager 5.2
j SMS

£465

£420

£445

i TUB 5.04 £157

j VisualSourceSafe 5.0 £399

Charts & Graphs

3D++ Class Library £290
GraphiCAA/in 7.0 £360
Real-Time GraphicsTools £300

Comms

COMM-DRV/LIB16.1 £124
Fax C++SDK for Win16/95 £905

Compression

Compression Plus £202

Crusher! Win32 £225

Greenleaf ArchiveLib 2.1 £210

PKWare Data Comp LibWin32 £225

Database

DISAM96 for Win95 £715

HyperView++ £999

ProtoGen+ Client/Server Win £1370

RaimaEngine+ EADS 4,0 £740

Report WriterVisualCoder £75

Velocis + EADS (Offer) £250

Visual SQL £958

Images • Bitmap

AdOculos3.0Win32&Win16 £475

Image SDK Plus for NT £595

rwm

Delphi 3 Standard
Delphi 3 Professional
Delphi 3 Client/Server

Abbrevia

ABC for Delphi
Async Pro 2.1 for Delphi
BoundsChecker 5.0 for Delphi
ChartingTools for Win - Delphi
Component Create
Eschalon Power Controls 2.0

Essentials

HelpingHand 3.0
HyperTERP/Pro
lmageLibWin32&Win16
InfoPower 3.0

InnoView MultiLanguageStd 2
List &Labels for Delphi4.0
Mobius Draw Kit

Mobius FastSprites
Orpheus 2.1 (32 8,16-bit)
Pumpkin Project Manager 2.0
SysTools
Transform: Component Expert
VB2D Standard

VisualPROS 1.1

WinGSprite Kit

rSMALLTALK I

£81

£382

£1377

£117

£114

£110

£310

£164

£162

£135

£43

£104

£320

£109

£164

£144

£295

£99

£105

£110

£86

£98

£103

£164

£125

£99

Maths & Stats

IMSL C Numerical Lib w/Sub
Math.h++ (withsupport)
Linpack.h++ (with support)

System Level
WinDK

WinDriver

WinRT Developer's ToolKit
WinSCSI-32

Tools

BojndsChecker C++Builder
BoundsChecker Visual C++ 5.0
C-Cover

CC-Rider 6.0 (Win32)
ExemplarSetup Toolkit Pro
~-a.es MS Basic to C/C++)

£650

£803

£803

VISUAL HASH ADDONS

3d Graphics Tools5 VB4 (32bit) £13<
ActiveThreed £9:
Applet Designer Professional £33:
ClassAction (VB4) £10;
ClassAssist £17:
CodeReview Pro £27'
Communications Library 3.5 £16
Crescent Internet ToolPak 3.01 £13
DesignerWidgets2.0 £9
ERwin/Desktopfor VB4 £39
FailSafe Pro £25

Fax Plus 2.0 £20
HelpingHand 3.0 £10
Into Code (VB4) £5
List Pro £17
PDQComm3.21 £12

Developers Suite NetWare 5.0 £36
Ust & Labels for VB3/4 4.0 £29

QuickPak VB/J++ £15

Spywcrks Pro Subscription 5.0 £18
True DBGrid Pro 5,0 £19

VB Assist 5 £13

VB Lanauage Manager Pro £11
VBTools £9

Visual Expert Developer £25

VISUAL BASIC 5

Visual Studio 97 includesthe equivalent
edition ot Visual Basic 5 as well as

VisualC++, J++, FoxPro & InterDev

Visual Basic Enterprise 5.0
Visual Basic Professional 5.0

Visual Basic Learning5.0
VisualStudio 97 Enterprise
Visual Studio 97 Professional

Borland C++ 5.0
C++Builder Standard

C--Builder Professional
C»+Builder Client/Server
Learn to Program w/C++Builder
Power++ Developer2.0
Power++ Professional
Power++Enterprise
Salford C/C++ Dev Bundle
Symantec C++ 7.5
Visual C++ 5.0 Learning Edition
Visual C++ 5.0 Professional
Visual C++ 5.0 Enterprise
VisualAge for C++ 3.5
Watcom C/C++ 11.0

IBM Smalltalk for Win £515 I
1 VisualAge for Smalltalk Base £3197 1

JAVA

I Jamba2.0 £199
Java Workshop £75

JBuilder Standard £85

JBuilder Professional £399

JDesignerPro £623

Parts for Java £70

Supercede Java £99

Supercede Java/ActiveX £169

Supercede Database £455
Visual Cafe £145

Visual Cafe Pro £395

Visual J++ Professional 1.1 £70

VisualAge for Java Professional £66

VisualAge for Java Enterprise £1250

Circle 439 on Inquiry Card.

JDESIGNERPRO
TheFastest Wayto BuildBean-Based

Business Apps InJava?

JDesignerPro fromBulletproof is probably
the most advanced tool for building and
aepioymnsingle-&multi-tier database

! systems in Java, JDesignerPro isa truly
!^ visual enviroment for building elaborate and

elegantsystems without having to writea
singieJine of code. Complex'relationships

1 aredisplayed as simple visual metaphors-
j database programming hasnever been so
1 muchfun!

Tab Menu System ties the menus to the
access control mechanism and allows
instantdeployment - justassignyournew
module to a menu location and it is
:nstanf:y accessible by users
Interaction Manager lets you linkany
objectto anotherand specify action
events, completely visually
Instance Manager let you import any
Java component, including Beans, and
creates a liveinstance at design time
Layout Manager is 100%PureJava,
supports Java Beans and leverages the
enhancements in the latest JDK

Generates SQL for inserts, updates &
deletes as the fields are created. You don't
eventype inthe field names!
Project Management - just install
JDesignerProon a singlesen/er, then run
it remotely through a browser, it tracks

the screen designs for any numberof
developers, and theycan reload&modify
their projects anywhere
Generates SQL for inserts, updates &
deletes asthe fields are created. You don't |
even type in the field names!
Powerful Grid Class for viewingdata
tables with spreadsheet functions '
Filtering, Sorting &Searching classes
giveyouimmediate powerforbrowsing
Java Charting witha numberof classic
chart styles to look at your data
Build E-MailWindows on any screen
JAGGServer is Bulletproof s Java.
database engine that allowshighly-
scalable,veryfast database access for
Java clients. Youcan also program into
JAGGServer to add logicand rules. It also
handles the deliveryof Java client screens
to the user as they are requested

Check our web site for fulldetails on this
excitingproduct - £623 + VAT

HYPERVIEW++
Add a GUIBuilder to YourMFC Apps

HyperView++ extends MFCwith fully
customisable GUIbuilderand form/dialog/
vieweditor classes that you can embed jn
yourapplications:Easily repfogramthe editor,
its objects and controls, its attached actions,
etc., to suit yourneeds. NowwithVBScript
(Cypress Enable),: ODBC and drop-in ActiveX
support! HyperView++ isa greatalternative to 1
VBA5.0 for MFC developers.

• OLE/ActiveX Support - event handling,
browsing of methods and properties. <„ j

"OLE Automation of forms,objects! v
properties, variables, etc

• Compilable as MFC Extensicn DLLor
ActiveX Control

• Built-in VB compatible Basic Scripting
engine for views

• ODBC/DAO connectivity, allother
standards can also be used

• Editor supports Win. ActiveX&custom

News & Views

You getfull source code, and pay no run time 1
royalties Unusually. HyperView++ islicensed I
at£999 +VAT per project, not per developer. I

DEBUGGING TOOLS

BounosChecker Standard 5.0 £259
GreatCrcle Standard £268
MemCheck £205
Soft-ICE/Win95 3.0 £372

EDITORS

Codewright Prof 5.0 £180 |
Kedit for Windows £129 I
Multi-Edit for Windows 7.1 £137 I
Visual SlickEdit (Win) 2.0 £205 j



NTERNATIONAL
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CDTRP RAID Controller

Price: Starts at DM2150
(one SCSIchannel)
Enter 1008

on Inquiry Card.

ICP Vortex

Flein,Germany
+497131 597214

fax:+49 7131 2550 63

http://www.icp-vortex.com

RAID ControllerRuns Intel960RP Chip
The GDT RP is one of the first RAID controllers to run Intel's

960RPchip. Itconsists ofa 30-MIPS RISC processor withlo
cal memory, a PCI-to-PCI bridge, and built-in support for interrupt
handlingand DMAtransfers. The new chip makes the G DTRP com
patiblewiththe upcomingl20 I/Ostandard. Butsince OSes forl20
are not ready for market yet, you'llhave to wait several more months
to capitalizeon l20's performance and manageabilitybenefits.

The GDT RP bridges I/O gaps between the CPU and disks via
high-speed bus transactions and intelligent caching algorithms.
Thisnew PCI board can carry up to 64 MBofcache memory,imple
mented either as fast-page-mode or EDO SIMM modules. If64 MB
is not enough, an optional PCI module lets you extend cache mem
oryto a piggybackboard. Inaddition,the caching algorithm includes
adaptive delayed-writeand read-forwardfunctions.You can now buy
the board inWide and Ultra SCSI versions; a Fibre Channel version

will be available by the end of the year.
With ICP Vortex's RAI DYNEfirmware installed, disk arrays with

RAID levels0,1,4,5, and 10 workindependentlyofthe host machine.
You can plug inextra disks and change RAID levelsduring opera
tion.Italso enables youto assign a spare diskto a singleRAID clus
ter or definea poolofextradisks that can be used byall clusters in
case of failure.

Because the GDT RP comes in several variants with up to five
independent SCSIchannels, it'sascalablesolution. Itworks in mid
sizefile servers as wellas inhigh-enddatabase servers witha capac
ity ofmorethan 25GB. -RainerMauth
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This month we look at software to stimulate
creativity and a removable Jaz drive.

Communications

Serial Ports
Connect to PCI

Brain Boxes' four-port RS-232 I/O

cardprovideshigh-speed serial-port
connectivity and plugs into the PCI

bus. It transfersdata at speeds up

to 115.2Kbps, includes a 16-byte
FIFO buffer, and comes with soft

ware utilities for DOS and Windows

95, NT, and 3.11.

Price: £265.

Contact: Brain Boxes,
Liverpool, U.K.,
+44 151 220 2500;

http:llwww.brainboxes.com.
Enter 1019 on Inquiry Card.

Three Interfaces
in One Card

The MC218 card combines analog,

ISDN, and GSM interfaces in a

single PC Card. It offers a 33.6-

Kbps data transfer rate on Public

SwitchedTelephoneNetworksand
includes automatic recognition
of the line interfaces of different

countries.Atspeedsupto 128 Kbps

on ISDN networksand9600bpson

GSM, the MC218 meets standard

data-transmission rates. It ships

withWindows95-compatiblesoft-

ware that supports faxing and elec
tronic file transfer.

Price:Call company.
Contact: COM One, Bordeaux,
France,+33 556 78

84 00; http://www.coml.fr.
Enter 1020 on Inquiry Card.

Remote-Access Router
for the Home Office

VlCAS, ATELEWORKING ACCESS SYSTEM,
combines a remote-access router

with a phone switch and a fax ma

chine.Itprovides ports forone ISDN
line, two telephones, a serial con
nector, and two Ethernet connec

tors. Becausethe device supports
the TCP/IP andSNMP protocols, it
enables teleworkers to access the

Internet as well as remote LANs.

Vicas includes several securityfea-
turesand is intended for remote of

fices and small call centers.

Price: DM 3450.

Contact: BinTec Communi

cationsGmbH, Nuremberg,
Germany, +49 91196730;
http:I/www.bintec.de.
Enter 1021 on Inquiry Card.

-CtworKing

A New Family
of Ethernet Cards

Hypertec's HyperNet range of net-

work adapters provides Ethernet

connectivity for small business

es. The entry-level HyperNet PnP
Combo ISA-bus card provides
10Base-2,10Base-5,and 10Base-

Tconnectors; HyperNet PCI, the
PCI-busversion,supports lOBase-
2 and lOBase-T. At the high end

of the range, the HyperNetPC110/
100, a Fast Ethernet version, in

cludes 10Base-Tand 100Base-TX

connectors for data transfer rates

up to 100 Mbps.

Price:HyperNet PnPCombo,
£29; HyperNetPCI,£40;
HyperNetPCI 10/100, £49.
Contact: Hypertec, Ltd.,
Hungerford, U.K.,
+441488 686844.

Enter 1022 on Inquiry Card.



Storage

Removable Jaz Drive

Finally there's a swappable version

of the Iomega Jaz drive. Using an
internal or external Swap Bay, the

SwapJaz Drive letsyou removethe

entire driveand plug it into any oth

er bay-equipped computer, much
like a removable ca r stereo.

Price: Starts at DM730.

Contact: Computer Con
nections, Ratingen, Germany,
+49 210 242 990; http://www
.storagecompany.com.

Enter 1010 on Inquiry Card.

Security

UPS Includes
Remote Monitoring

Offering sophisticated communica-

tions facilities via the RS-232 port,

the Ofys Micro UPSprovides com
plete control over all kindsof pow
er electronics. Its supervisor soft

ware includes remote monitoring

and shutdown features and guar

antees fault-free operation incase

of system failure. The package of
fers real-time graphs of operating
status and alarms plus scheduling

of shutdowns and start-ups.

Price:Call company.
Contact: Sicon-Socomec,

Villauerla, Italy,
+39445359111.

Enter 1026 on Inquiry Card.

PC Board Encrypts
CD-ROMs

CDCrypt,an encrypting board for CD-

ROMs, supports ISO-9660 formats

and protects access to CD-ROM

content with a 112-bit algorithm.

www.byte.com

The professional version contains
encrypting anddecrypting software,
two smartcardreaderstostore keys,

and the PC board, which encodes

650 MB inapproximately8 minutes.
Thesoftware packagealone isavail
able as a Personal Edition, including

a database for keys and addresses.

Price: Starts at DM 2070.

Contact:CEInfosysGmbH,
Bodenheim, Germany,
+49 6135 77 0.

Enter 1027 on Inquiry Card.

Input Devices

A Mouse
for Notebooks

MouseMan, a mouse for notebooks,

weighs lessthan a standard mouse
and includes a short, 60-cm-long

cable.The three-button input device

executes frequently used key com

binations inWindows95 or Netscape

Navigatorat the clickof a button.
Price: DM79.

Contact:Logitech,
Romanel-sur-Morges,
Switzerland, +41 21 8635111.
Enter 1024 on Inquiry Card.

Scanners

Large-Format Scanner

Handling documents up to 36 inches

in width and of unlimited length,
thelmtec3730Clarge-formatscan-

ner supports black and white, 256

grayscales,and 24-bit color.Scan
ning an AO-sizedocument in 400

dpi, for example, takes 24 seconds

in monochrome. The device uses

photo transistors for color scanning

that offer superior picture quality.

Price: £11,000.
Contact:TheImtecGroup,
Ltd., Stanmore, U.K.,
+44181204 3456.

Enter 1025 on Inquiry Card.

Software International

SOFTWARE

TPCAD Optimizes
Motor Design

TPCAD engineering software helps

optimize three-phase induction-
motor designs and predicts the
performance of motors when the
design changes. The program sim
ulates test conditionsand calculates

the weight and cost of materialsfor
a given design. You can purchase
the analysis,optimization, and test

modulesseparately oras a package.
Price:Call company.
Contact: Information
Technologies andElectronics,
Ankara, Turkey,
+ 90 3122101310.

Enter 1031 on Inquiry Card.

Silux Simulates
Multibody Dynamics

Silux simulation software helps solve

mechanical-design problems with

new algorithms that include the

detailed analysis of multibody dy

namics. The package runs on Win

dows NT and Power Macs and al

lows for the detailed mechanical

stress analysis of parts as welIas en-

tire systems. Silux interfaces with

DXF and IGES for data exchange.

Price: Starts at 4000 SFR.

Contact: Silux AG,
Zug-Oberwil, Switzerland,
+4152 366 0330;

http://www.silux.com.
Enter 1032 on Inquiry Card.

Protect Your
Domino Databases

Dr. Solomon's Anti-Virus toolkit for

Lotus Domino protects databases

and mailagainstviruses.lt monitors
all incomingand outbound mailand

attachments inthe background, and
it either isolates or deletes viruses

in case of infection. Other features

include on-access and on-demand

scanning of Notes databases. The

program runs on Windows NT net

works; versions for OS/2 and Net

Ware will be available soon.

Price:£395 (10-user license).
Contact: Dr. Solomon's

Software, Ltd.,Aylesbury,
U.K., +44 1296 318700;
http://www.drsolomon.com/.
Enter 1028 on Inquiry Card.

ServerProtect Keeps
NT Networks Clean

ServerProtect for Windows NT in-

cludesseveral remote management

functionsthat helppreventvirusin

fection on large NT networks. The
software detects macro viruses as

wellasviruseshidden incompressed

or encoded files. You can download

updates of the latest virusscanners

from the vendor's Web site.

Price:Call company.
Contact:Articon Information
SystemsGmbH,Aschheim,
Germany, +49 89 945 730;
http://www.articon.de.
Enter 1029 on Inquiry Card.

Image Processing

Analyze High-
Resolution Images

The Dimple 3.0 image-processing pro-

gram runs on Windows as well as

on the Mac OS.It processes 32-bit
images and includes annotation

features for producing detailed

maps. The program handles and

analyzes various data types: satel

lite, airborne, radar, or data from

geological orgeochemical research.
The implemented scripting lan
guage lets users integratetheirown

functions into the menus.

Price: £1395.

Contact:CherwellScientific
Publishing, Ltd., Oxford, U.K.,
+441865 784800;

http://www.cherwell.com.
Enter 1030 on Inquiry Card.

NOVEMBER 1 997 BYTE 32IS 2 9



International

Java Booster Speeds
Up Downloads

IF YOU REGULARLY DOWNLOAD AMULTITUDE

of Java applets, Innovative Soft
ware's Java Booster mayhelpyou.

This utilitycachesJava applets, stores
them in your Windows NT or Unix

networks, and makes them acces

sible to all users on your network.

The software also offers an off-line

mode, text retrieval,and compre
hensive importand exportfeatures.
Price: Client version,DM 49;
server version, DM 790.

Contact: Innovative

SoftwareGmbH,

Software

Frankfurt/Main, Germany,
+49 6923 6929;
fax:+49 69 23 69 30;
http:I'/www. isg.de.
Enter 1015 on Inquiry Card.

Project Management

Calculate Effects
of Delays

ProjectDirector for Windows offers

sophisticated time-management
facilities and calculates the effects

of potential delays. The software

allowsforan unlimited numberof

links between individual tasks and

detects conflicts automatically.A
built-in communications interface

lets you send e-mail directly from
the program.

Price: Callcompany.
Contact:Planetary Systems,
Budapest, Hungary, +361313
8049; http://www.plansys.hu.
Enter 1033 on Inquiry Card.

f /'I

Electrical Electromechanical CAD Solutions

Easy to use, powerful,
flexible, affordable

Fully Automatic functions:
Wire Numbering, Cross Tables
Custom Part List. Cabling List.,

Microdata System srl - http://www.microdata.it
Tel+39-187-988.460 ITALY Fax+39-187-988.322

32IS 30 BYTE NOVEMBER 1997 Circle 442 on Inquiry Card.

CreditSim Analyzes
Finances

CreditSim business-simulation son-

ware helpsanalyze the long-term
effects of management decisions
on corporate finances. It displays
the results ingraphs and tables that

PREVIEW

are dynamically linked to the de

cision-input module.Theprogram
requires a Pentium PC with a min

imum of 16 MB of RAM.

Price: About DM 1400.

Contact: Paradigm Busi
ness Simulators AS,
Bergen,Norway,
+47553 065 00;
http://www.paradigm.nl.
Enter 1036 on Inquiry Card.

MindMan 3.0
Price: DM129

Enter 1013

on Inquiry Card.

Visualizing Ideas

Karlsfeld, Germany
+49 8131 505047

fax:+49 8131 505046

susan@mindman.com

http://www.mindman.com

MindMan Helps Manage Creativity
The concept behind mind mapping isas simple as itisenticing:

Instead ofusing traditional lists andotherforms ofnote-taking
during brainstorming sessionsandgeneral ideaconception, usecol
or, curved lines, and suggestive symbols to be more creative. This
mirrors the wayinwhich the mind worksand letsyouharnessyour
creativityto the best advantage.

Whereas traditional mind mappinginvolves the use ofpaperand
colored pens, MindMan 3.0 uses all the bells and whistles of the
Windows 95 GUIto stimulateand visualize your ideas. WithMind
Man youcandraganddropbranchesto reorganize yourideasquick
ly, drag and drop objects from otherapplications, create hyperlinks
to externaldocuments and Web pages, link multiple mindmaps, and
define relationships between items or branches. The tool also lets
youattach textualnotes to itemsand branches and automatically as
signs symbols to keywords.

Because creative processes are often more efficient when done
withteams, MindMan has a conferencingsystem that allowsforreal
timeeditingand collaboratingofshared mindmaps viathe Internet.

The beta versionItested didn't includeanytutorials, whichmay
be helpfulifyour're new to mind mapping. However, MindMan is
impressivelyeasy to use, and its concept of user interaction is con
sistent. The qualityof the symbol libraryneeds work, however. Most
icons are just blunt and sober bit maps. -Rainer Mauth

www.byte.com



InterCon -PrintServer
For Excellent Connections

NetWare
Tested and MICROSOFT
Approved Windows

mm
1CRUSOPT %. l^LiA

Microsoft
Internet

Explorer

Features

• Configurable with any HTML 3.x Internet browser
• Multiprotocol support of all operating systems
• Automatic recognition of the used network connector
• Software update/upgrade via download in Flash-EPROM
• Printer status request from host computer
• Automatic protocol recognition
• Configuration parameters can be edited by software
• Configuration via printer operation panel (for KYOCERA)
• Recognition and reaction to network environment changes
• Supports 16 queues on 16 servers (Novell)
• Support of 8 logical printers
• Easy Installation via PCONSOLE (Novell)
• Status button

More information about InterCon:

SEH Computertechnik GmbH
Sudring 11 D-33647 Bielefeld, Germany
Phone: +49/521/94226-0

Fax: +49 / 521 / 94226-99

Internet: http:// www.seh.de
E-Mail: info@seh.de

Compuserve-Id: 100742,1452

Microsoft is a registered trademark and Microsoft Internet Explorer is a trademark of Microsoft.

Software Support

• Novell 4.x NetWare Directory Services (NDS)
• Novell 2.x, 3.x, 4.x Bindery Mode
• SNMP (MIB II and SEH Privat MIB)
• HTML/HTTP configurable
• UNIX (TCP/IP)
• Apple Ether/TokenTalk
• Windows NT (TCP/IP)
• Windows '95 (SEH PrintMonitor)
• BS2000 RSO Spool (V. 2.3A, V. 3.0A)

Hardware Support

Ethernet 10Base2/5/T/FL (BNC, AUI, RJ45, ST)

• IC53-ETHER-KYO-5

• IC53-ETHER-KYO-FL

• IC55-ETHERPOCKET

• IC57-ETHER-EPSON

Token Ring STP, UTP (IBM Type 1/2, Type3)

• IC60-TOKEN-KYO

Ethernet 100BaseTX (RJ45)

• IC73-FAST-KYO-TX

• IC77-FAST-EPSON-TX

SEH
Computertechnik GmbH

Circle 465 on Inquiry Card (RESELLERS: 466).
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One makes software theft illegal,
the other makes it impossible.

Ifyou would rather takethe lawintoyourown hands, the DESkey range of products havesecurity designed into
the hardware. ASICs and microprocessors running proprietary algorithms provide real protection.

Acomprehensive range of drivers and our softwareprotectionutility DESlock, work to bring the highest level
of security with the minimum of effort.

Call todayfor product information, demonstration units and technical advice. Don'tjustDongle it- DESkey it

PC MAC PC Card UNIX etc

^1 Member of

~ CARD G££ SB Mac"OS -^-°r 1 DESkey
Data Encryption Systems Limited

SilverStreetHouse, SilverStreet, Taunton, Somerset UK TA13DL
Telephone01823352357 Fax01823352358 BBS01823352259 Emailsales@des.co.uk www.des.co.uk

International Customer Service
Contact your local BYTE Subscription Representative

Benelux
Gerry Westerhof
Phone: 31 72 509 1855

Fax: 31 72 509 1145

Bulgaria
Daniel Christov
Phone/Fax: 359 2 943 4203

France
Eric Le Quinio
Phone: 33 1 49 77 03 06

Fax: 33 1 43 76 74 29

Germany, Austria,
Switzerland
Wolfgang Brezina
Phone: 49 89 525 847

Fax: 49 89 529 850

or Germany
Dr. Margot Kahleyss
Phone/Fax: 49 30 841 0161

Greece
Maria Hadjioannou
Phone: 30 61 620384
Fax: 30 61 272072

Hungary
Imre Szabo

Phone: 36 76 488888

Fax: 36 76 488889

Ireland
Ian Bangham
Phone: 353 1 280 7133
Fax: 353 1 280 7157

Italy
Enrico Campia
Phone/Fax: 39 11 898 0240

Middle East
Zafar Inamdar

Phone: 971 4 666788

Fax: 971 4 621149

Poland
Wlodek Bincyzk
Phone/Fax: 48 2 2625 2275

Russia
Moscow: Dmitriy Koloskov
Phone/Fax: 7 095 432 0500
Novosibirsk: Oksana Gnezdilov
Phone/Fax: 7 3832 495714

Scandinavia, Estonia,
Latvai & Lithuania
Gunnar Sandbjerg
Phone: 45 33 14 2226
Fax: 45 33 14 2218

or Scandinavia
Lauge Dehn
Phone: 45 86 223188

Fax: 45 86 228159

South Africa
Bernadette Jackson
Phone: 27 31 7008628

Fax: 27 31 7001979

Johannesburg: MAST
Phone: 27 11 8804988

Fax: 27 11 4428327

Spain
Barcelona: Javier Casellas

Phone/Fax: 34 3 238 0342

Madrid: Eduardo Montojo
Phone/Fax: 34 1 5716685

or Henri Misrahi

Phone: 34 1 7337346

Fax: 34 1 7338970

Turkey
Cengiz Eren
Phone: 90 216 345 3473
Fax: 90 216 346 2464

United Kingdom
Peter Gregson
Phone: 44 1 61 430 3423

Fax: 44 1 61 494 6976

or John Luker

Phone: 44 1 258 821114

Fax: 44 1 258 821115

Latin America
Julian Sanchez

Phone: 787-781-7796
Fax: 787-749-I

Brazil
Jocelio Valle

Phone: 55 21 233-8180

Fax: 55 21 233-8886

Asia Pacific
Rudy Teng
Phone: 886 2 725 1701

Fax: 886 2 725 1706

South Asia
Arijit Guin, Jr.
Phone: 91 33 4408721

Fax: 91 33 4405750

Ifthere is no BYTE representative
listed above for your country,
please contact:

BYTE

Subscriber Services
PO Box 72, Galway, Ireland
Fax: +1 353 91 752793.

Phone: +1 353 91 752792.

BYTE 11/97 A Division ofThe McGraw-Hill Companies

32IS 3 2 BYTE NOVEMBER 1997



wn Graphics Card

With raging video playback and your choice of either AGP or PCI, the
Revolution 3D runs circles around the competition. By David Em

Number Nine's New Spin: Revolution 3D
ccording to Moore's Law,
computing power doubles
every 18 months. When it

1comes tocomputer graphics,
however, it triples. As a result, graphics
horsepower thatwasonceavailable only
on high-end workstations now exists at
the consumer level.

One of the first of the new generation
of graphics subsystems to include the
Accelerated Graphics Port (AGP) is the
Revolution 3D card from Number Nine

Visual Technology. The Revolution 3D
comesinsingle-slotAGP and PCI versions.
It incorporate:; athird-generation 128-bit
chip calledTicket to Ride.

The Revolution 3D comes in dual-
ported Window RAM (WRAM) configu
rationsrangingfrom4 to 16MB. I tested
both the 8-MB PCI and AGP versions of
the card, and ran both cards at 1280-by
1024-pixel resolution and 85Hz.

The Revolution 3D's 2-Dperformance
isspectacular. Screen refreshes areasfast
as any I've seen, and at 85 Hz, the dis
playisrock-solid. Programs suchasAdobe

TECH FOCUS

AGPor More Memory?
The MMX/AGP combination should im

provegraphics and video performance, and
bring down the price of memory and band
width-intensive functions such as texture

mapping. However,there are currently no

applications to prove this. I tested the

Revolution 3D card on a 300-MHz Pentium

II machine with AGP.At one point, I even

turned off its 3-D features. Despite all the

available power and bandwidth, graphics

slowed to a virtual crawl. Budget-conscious

serious gamers and professional graphics

users looking ito buy new systems are far

better off sacrificing a little speed on the

CPUend and putting their money into the

fastest graphics card they can afford.

The Revolution 3D's engine processes video scaling

as a texture and greatly reduces pixelation.

Photoshop and MetaCreations' Painter 5
were very responsive.

Video playbackwas similarlyimpres
sive and included RGB MPEG decom

pression. IplayedbothAudioVideo Inter
leave (AVI) and MPEG clips scaled to full
screen at 1280by 1024pixels in true color
on Windows 95.At30 frames per second,
the motion was extremely fluid.

Serious 3-D users will want to consider

the 16-MB card, which can support dou
ble-buffered color at 1280by 1024pixels,
or up to 1920by 1060 pixelsat 65,000 col
ors. The Revolution 3D supports Open-
GL, Heidi, and Direct3D drivers, al
though Windows NT does not yet have
hardware support for Direct3D.

The floating-point setup engine reduces
the performance hit experienced when
multiple 3-D features are enabled. The
combination of thel28-bit, 2-Ddrawing
engine and the WideBus internal archi
tecture allows the card to process graph

ics and video data at up to 1.56GBps.
The PCI and AGP versions of the 4-MB

Revolution 3D sell for $349. The 8-MB ver-

RATINGS

TECHNOLOGY • * * • *

IMPLEMENTATION * • • •

PERFORMANCE * • * •

sion costs $449. An 8-MB upgrade to 16
MB is an additional $249. The Revolution

3D can't compete with the highest-end
3-Dgraphics cards from such companies
as Intergraph and Dynamic Pictures, but
it costs only about a quarter as much. Its
performance is well suited for artists,
graphic designers, and desktop publish
erswho need good 3-D and scorching2-D
and video. 0

DavidEm(SierraMadre, CA) isa digitalartist
and writer. You can reach him at davidem

@earthlink.net.

*•*** Outstanding *•** VeryGood •** Good •* Fair • Poor NOVEMBER 1997 BYTE 3 3



3M Digital Camera

Using new CMOS sensor technology, the SVmini-209 delivers
high-quality pictures at a low price. By Stan Miastkowski

CMOS Gets the Picture

Qntil recently,digital stillcam
eraswere either inexpensive,
low-resolution devices or
high-end units for people

whoneedprofessional-grade images. But
a new camera from Sound Vision, the
SVmini-209, delivers ultrahigh-quality
digital images atarelatively bargain price.
Sound Vision itself sells the SVmini and
also OEMs it to Vivitar and others.

The keyto this camera isits CMOS sen
sor, developed with VLSI Vision (Edin
burgh, Scotland). The model I tested is
Sound Vision's second-generation cam
era. The first, sold as the Vivitar ViviCam
3000 and Umax Sharpset 8000, was the
first digital still camera on the market to
use a CMOS sensor instead of a charge-
coupled device (CCD) sensor. High-res
olution CMOS sensors are lessexpensive
than comparable CCDs, and they also
require considerablylesspower and sup
port circuitry, which means dramatical
ly increased battery life.

The SVmini-209's four-color sensor

produces a native resolution of 1000by

TECH FOCUS

Don't It Make Your

Brown Eyes Blue?

A digital camera tries to record colors the

way the human eye sees them. Since the

retina has three different color receptors

(red, green, blue), you'd assume a camera
also needs three receptors. Unfortunately,

the dyes in a camera's sensors don't match

the eyes' color response very well.

Sound Vision adds a fourth dye, teal. This

extra measurement helps achieve a better

color match. Interestingly, some women's

eyeshavefour color receptors, a condition
called tetrachromaticity. Some geneticists

speculate that such women can better

assess their children's health by skin tone.

3 4 BYTE NOVEMBER 1997

SVmini-209

$479

Sound Vision, Inc.

Framingham, MA

508-270-0027

fax: 508-620-7692

http://www

.soundvisioninc.com/

Enter 1106

on InquiryCard.

It's small, but the SVmini camera captures high-resolution

digital images with good color.

800 pixels (10 bits per color). A Texas
Instruments TMS-320C209 digital signal
processor extrapolates the image to 2000
by 1600, a truly impressive 3.2-megapix-
el image. A noise-reduction algorithm
in the camera software removes graini-
ness from images taken in poor light.

The camera holds 1 MB of DRAM and

1 MBof flash memory. System software
takes 1.5 MB, leaving about 500 KB for
image storage. The SVminiuses variable
JPEG compression,whichyou adjustusing
either an on-camera LCD or a serial con

nection, to balance image quality against
storage space: 80 percent compression
(100KB per image) gives optimal quality;
40 percent (50 KB) produces some arti
facts. The 500-KB internal memory isn't
much space for images, so the SVmini
has a slot for flash memory cards holding
2 to 16 MB.An adapter will be available
for SanDisk MiniPort cards, which use a
DOS-compatiblefile format.

The SVmini-209 sports an f/4.0 fixed-
focusglass lens,abuilt-inflash, andaself-

TECHNOLOGY * * * * *

IMPLEMENTATION * • • *

PERFORMANCE *****

timer. There's a built-in microphone for
recording brief clipsof WAV audio along
with each image (although this eats into
image-storage space). Windows 95 soft
ware included with the camera lets you
download and viewimagesthrough a ser
ial port, set all the camera's parameters,
and clear images from memory. Macin
tosh software isalso available.An option
al ACadapter extends the life of the six
AA batteries.

The camera I tested, an earlyprototype,
produced superb images in a variety of
lighting conditions. While its CMOS sen
sor technology isnew,the SVmini isobvi
ously riding the wave of the future. 13

StanMiastkowski isa BYTE consultingeditor.
You can reach him at stanm@bix.com.

**••* Outstanding •*+• VeryGood ••• Good •* Fair • Poor



NOW,

>

rkstationscloning

introducing Drive Image" Professional, the fastest,
most flexible way to clone your workstations.

Cloning workstations should be as easy as cutting out paper dolls—make one
master image file, and clone it as many times as you want. Well, PowerQuest
has made the process of cloning workstations just that simple and fast with
Drive Image Professional. Because of its patent-pending SmartSector™
technology, Drive Image Professional works up to two to three times faster
than straight file-by-file or sector-by-sector methods of copying. And using
its exclusive image-file editor, as well as the award-winning technology of
PartitionMagic,® you can swap partitions between image files, even create, resize
and move FAT, FAT32, NTFS, and HPFS partitions on the fly. This gives you
the unprecedented freedom to create customized configurations to meet all the
needs of your individual workstations. This speed and flexibility make Drive
Image Professional the complete solutionfor cloning workstations. Try Drive
Image Professional for 60 days. If you are not completely satisfied, return it
to PowerQuest and receive a full refund. For more information, contact your
local reseller, or visit our Web site at WWW.pOWerquest.COITi or call
1-800-379 2566.

Drive Image Professional is available for use by a single technician
on an unlimited* number of workstations.

'Persons orentities who image orconfigure more than5,000 computers each year forthepurposes offee-based services must purchase a Drive Image Master License Agreement.

® 1997 PowerQuest Corporation. All tights reserved, PowerQuest andPiniiionM^ic .ire Kgilteicd trademarks andDrive Image andSmartSector arc(tademarks ofPowerQuest Corporation, Patents pending.

FROM THE MAKERS 0 F P A R T I T 0 N M A G I C •
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Let Microway build your next Graphics Workstation,
Personal Supercomputer orServer using...

mm&f'B.
Cray Performance

at a PC Price!

12 Gigaflops600
'•)

Since 1982 Microway has provided the PC world
with the fastest numeric devices and software available

No product in the last 15 years has excited us more than
the Alpha Screamer. With its ability to execute 2 billion

operations per second, the Screamer is the best choice
for your next workstation or server! In addition to NT,

the Screamer runs Digital UNIX and Linux.

Your applications can now run on "the fastest Windows NT machine on
theplanet." These include Microsoft Office, Oracle and Netscape; plus
engineering and graphics software such as Fortran, C/C+ +, Visual
Basic, Pro/Engineer, Microstation, ANSYS, LAPACK,
Gaussian, Softimage and Lightwave. Overthe last15years
we have designed systems for thousands of satisfied
customers including many prestigious institutions like
NASA and Fidelity Investments. Our technicians are
expert at configuring all Alpha operating systems and applications,
and you will not find more technically competent sales people anywhere.

System Performance
Microway understands the importance of
balancing fast CPUs with equally fast
caches, memory and peripherals including
SCSI hard drives, 3D graphics cards and
RAID solutions. Microway's exclusive 4MB
SSRAM cache, fed by a , ,.__
144-bit wide memorysys
tem, boosts performance
by up to 30%. Its 64-bit
PCI bus is driven by a
state-of-the-art Digital
chip set that feeds 32-
and 64-bit PCI sockets.

AlphciPowered

i***'

•!V

'Micro
INay

ik ik ik A
Microway's Screamer . . . "is, quite simply,
the fastest Windows NT machine on the
planet. . . The performance leader."

PC Computing - July, 1997

Numeric Performance
Microway producesone of the finest numeric optimizedcom
pilers - NDP Fortran. Since 1986, hundreds of applications
have been ported to the X86 with it. On a 600 MHz21164, a
dot product kernel weuseforcompiler testing achievesa mind-
boggling 1128megaflops!!! Usinghand-coded BLA's and FFT's,
our new NDP VDSP Libraryhits 343 megaflops triangularizing
dense arraysand performs a 1024 complex FFT in 200 micro
seconds.

Fora complete description of the optimization facilitiespro
vided by NDP Fortran or C, our Screamer Systems and
motherboard pricing call 508-746-7341 or visit our WEB Site
at: http://www.microway.com.

Digital, Alpha, and Digital UNIX TM Digital.
Visual Basic, NT, Excel and Word TM Microsoft.

Scteamet, NDP Forttan and MictowayTM Microway.

Technology You Can Count OnMicroway
Corporate Headquarters: Research Park, Box 79, Kingston, MA 02364 USA • TEL 508-746-7341 • FAX 508-746-4678
www.microway.com, info@microway.com • France 33 491826312 • Germany 49 6997650001 • India 91 806637770
Italy 39290782776'Japan 8164593113 •Korea 8225561257'Poland 4822487172'Spain 3435809444 • UK44 1819446222



3E1 Authoring Software

This wordlidealdocument processor is something else,
but we're just not sure what to call it. By Russell Kay

AWhatchamacal Iit for Words
jan Bricklin created the elec
tronic spreadsheet aswenow
know it. His subsequent soft-

Iware products have all been
distinct and different—category mak
ers and breakers. So, too, is his latest
brainchild, Trellix. There's no category
label that clearly conveys what Trellix
does. In brief, it lets you create hyper
text documents that function like a Web
browser, outline processor, and presen
tation-graphics package rolled into one,
completewith instant linksto other parts
of a document or accessible URLs.

Paperdocuments aremostly readfrom
beginning to end, while Web sites are
clearlynonlinear: You branch backand
forth, and when you find an interesting
link,you click on it and bringit up. This
navigation abilityisthe essence ofTrellix,
which isdesigned for on-screen viewing.

ATrellix document appears in two
parts: a map that shows the document's
structure, and the pages. Each page can
haveup to four borders (whichare typi
cally quite wide) that house navigation
buttons, text elements,or graphics.There
isalsoan optional outline view. The map
showseachpageasasmall rectangle, high
lighting the current pagein yellow, indi-

TECH FOCUS

Looking at a Very ActiveX
Trellix, a set of ActiveX controls that are

containers for each other, is one of the first

applications to support Microsoft'sActiveX

Hyperlinking Protocol. ATrellixdocument

is an ActiveX document; therefore, it can

link to (or be linked from) other Trellix or

ActiveX documents, includingvideo,spread

sheets, and various graphics, or it can con

tain URLs pointing to Web pages. Youcan

also include a Trellix document within an

other ActiveX container, such as a Micro

soft Office Binder document.

:fe £dit yiew Mac L** r^rw* !n?wl Iafcto tjefc
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A NEW APP CATEGORY

Trellix i.o

$99
(estimated street

price)

Trellix Corp.

Waltham, MA

We don't have a category in which
we can comfortably put Trellix that
will communicate dearly what it
does. Treiilx Is an application that,
in practice, allows you to create
hypertext documents that function
kind of like a cross between a web
site,an outline processor, and a
presentation graphics package,
with instant access to links
elsewhere in the document.

For example, as I'm writing this
review using Trellix Itself, lean

Weknev 617-899-4700

£w fax:617-899-1703

http://www.trellix

Enter 1042

on InquiryCard.

Trellix organizes information with a document map, hyperlinks,

an outline view, and dedicated screen areas.

eatingsequential linksbyconnectinglines,
and representingstructure by a vertical
hierarchy. When your cursor hoversover
a page icon on the map, a label appears
with that page's title. Put your cursor on
an underlined link, and the correspond
ing map icon isalsohighlighted.

When creating a document, you can
write pages in any order and rearrange
them bydraggingand dropping iconson
the map.You canimport content from ex
isting documents in a variety of formats.
Menu items make it easy to create links
and sequences of pages. It's easy to pre
sent summary information without inter
rupting the flow of the document. And
it's even easier to incorporate auxiliary
information and footnote-like references

that don't get in the way.
Trellix lets you program complex doc

uments for the reader. You can create dif

ferent viewing sequences (Trellix calls
them tours) in the same document, for
different purposes or audiences. Youcan
print aTrellixdocument, but you would
normally view it with Trellix itself, a free

viewer,or asan exported HTMLpagethat
any browser can display.

Trellix isn't a normal word processor
for writing letters, e-mail, or the Great
American Novel, nor is it a PowerPoint
replacement.Butit offersa powerfulnew
potential for presenting and viewing
structured information, from research re
ports to textbooks to businessplans.

TECHNOLOGY • • • • •

IMPLEMENTATION • * * *

I drafted this Eval using the "sneak
peek" version 0.8, which didn't imple
ment all the package's promised features
but was easy to use without a manual.
If the final release lives up to this early
promise, Trellix will be a useful tool that
could revolutionize many kinds of writ
ing and presentation. 0

RussellKayis a BYTE technicaleditorin the
reviews department. You can reach him by
sendinge-mail to russellk@bix.com.
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OUR NEW LINE OF COMPUTERS IS BEING BUILT
TO SOME VERY EXACTING SPECIFICATIONS: YOURS.

INTRODUCING THE NEW, MADE-TO-ORDER
compusa pc:

At CompUSA®, we know that notwo people are exactly alike.
So why should their computers be? What's right for one person

may not bethe best for another. That's
why we've created abrand new line of
computers. Built to someveryexacting
specifications: yours. Introducing

the new CompUSA PC™, each
gg*.one made to order so you get

the precise level of power and
performance you need.American Series

Minitower

CHOOSE THE EXACT OPTIONS AND
FEATURES THAT ARE RIGHT FOR YOU.

Whether you want a computer tohelp you run your home,
or an entire network of computers to help you run your
business, wecanmake the perfect CompUSA PC for you.
How fast a processor do you need?
How much memory? What sizeof
hard drivewould you like? What
size monitor? With the new

CompUSA PC, ycu can haveyour
computer your way. Ofcourse, while every CompUSA PC
will be different, they'll all have one thing in common: the
value and quality you expect from CompUSA.

THREE-YEAR COMPUSA QUALITY
WARRANTY.

Every CompUSA PCcomes with a three-year parts
warranty and a one-year on-site labor warranty. This means
that all included parts are covered for three years and any-
needed repairs during the first year will beperformed on-site.

LIFETIME HARDWARE SUPPORT.
We're so confident about the quality of our PCs, we're

offering lifetime hardware support. So ifyou ever have any
questions, problems orneed advice regarding your hardware,
you cancall our toll-free helpline 24 hours a day, seven days
a week and speak to a qualified expert.

COUNT ON QUALITY
COMPONENTS.

CompUSA PCs are built around the
highestqualitymotherboards, processors
and chassis. So the quality inside is as
dependable as the name on the outside. Pentium9]!

UPGRADES AND MAINTENANCE AVAILABLE
AT COMPUSA LOCATIONS NATIONWIDE.

With more than 130 CompUSA locations across the
country, chances are there's onenearyou. So you canrest
easy knowing that any upgrades or maintenance
you'll ever need canbe done quickly and
conveniently. Our technical depart
ments are staffedwith thoroughly-
trained computer experts, who get the
job doneright the first time.

SHIPPING WITHIN FIVE DAYS.A
We'll build andship your new CompUSA PC within five

business days ofyour order using listed components and
options* With CompUSA, you not only get what you want,
you get it when you want it.

EXPERT DELIVERY AND INSTALLATION.
For $149.97, a knowledgeable CompUSA —^

technician will deliver your CompUSA PC V,
to your door, set itup, plug inall cables ^R
and cords and get you up and running in
no time. Available in most major markets

FOUR EASY WAYS TO ORDER.
Not onlydo we give you just what you want, you can get

it however you like! To ordercall our toll-free numberor
shop our Web site; forhelpfuladvice in person, comeinto a
CompUSA; or, ifyou'rea corporate customer, askyour
Account Managerfor more information.

1. Call CompUSA Direct at 1-800-865-4576.

2. Place your order on-line at www.compusa.com

3. Just come to any CompUSA Computer Superstore.

4. Contact your CompUSA Corporate Account Manager.

Call today for your custom configuration.
Monday - Friday 7am - Midnight ET
Weekends and Holidays 8am - Midnight ET

1 800 865 4576
www.compusa.com

COMP
Custom Builtfor You1

5\ ^American
f Series

Minitower%
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THERE'S A COMPUSA PC FOR
H'MJIEfl

AMERICAN A166-^ AMERICAN A200 AMERICAN A233
• 166MHz Pentium® Processor

with MMX™ Technology
• 200MHz Pentium® Processor

withMMX™ Technology
• 233MHz Pentium® Processor

with MMX7" Technology
• 16MB EDO RAM • 16MB EDO RAM • 32MB EDO RAM

^^n._ii^^ • 2.5GB Hard Drive • 3.5GB Hard Drive ' 3.5GB Hard Drive

Pentium
• PROCESSOR

• 14" SVGA, .28 NI Monitor
(13.2" VIS)

• 14" SVGA, .28 NI Monitor
(13.2" VIS)

• 14" SVGA, .28 NI Monitor
(13.2" VIS)

• 1MB PCI Video • 2MB PCI Video - 2MB PCI Video

MERICAN A150 • 1-3.5" 1.44MB Floppy • 1-3.5" 1.44MB Floppy - 1-3.5" 1.44MB Floppy

150MHz Pentium® • 24X (MAX) CD-ROM Dnve • 24X (MAX) CD-ROM Drive • 24X (MAX) CD-ROM Drive
Processor • 33.6 Data/14.4 Fax Modem • 56K* Data/14.4 Fax Modem 56K* Data/14.4 Fax Modem
16MB EDO RAM • 16-Bit Sound • 16-Bit Sound < 32-Bit Sound

2.0GB Hard Drive • StereoSpeakers • StereoSpeakers < Stereo Speakers
1MB PCI Video • Microsoft Windows® 95 • Microsoft Windows® 95 < Microsoft Windows® 95
1-3.5" 1.44MB Floppy • Microsoft IntelliMouse • Microsoft IntelliMouse < Microsoft IntelliMouse
16X CD-ROM Drive • 104-KeyKeyboard • 104-Key Keyboard 104-Key Keyboard

$59995 $109995 $]29995 $149995
AN150-B01 818164 A166-B02 818182 A200-B01 818191 A233-B01 818805

COMPUSA PC AMERICAN SE

AMERICAN A166-SE AMERICAN A200-SE AMERICAN A233-SE

• 166MHz Pentium® Processor with • 200MHz Pentium® Processor with • 233MHz Pentium® Processor with
MMX™ Technology MMX™ Technology MMX" Technology

• 16MB SDRAM • 16MB SDRAM - 16MB SDRAM

• 2.5GB Hard Drive 3.5GB Hard Dnve • 4.3GB Hard Drive

• 512KPipeline Burst CacheMemory ' 512K Pipeline BurstCache Memory 512KPipeline Burst Cache Memory
• 15" SVGA, .28 NI Monitor (13.5" VIS) 15" SVGA, .28 NI Monitor (13.5" VIS) 15" SVGA, .28 NI Monitor (13.5" VIS)

• 2MB PCI Video 2MB PCI Video 4MB PCI Video

• 1-3.5" 1.44MB Floppy 1-3.5" 1.44MB Floppy 1-3.5" 1.44MB Floppy

• 24X (MAX) CD-ROM Drive 24X (MAX) CD-ROM Drive 24X (MAX) CD-ROM Drive

• 56K* US Robotics Modem 56K* US Robotics Modem 56K* US Robotics Modem

• 32-Bit Sound < 32-Bit Sound < 32-Bit Sound

• Altec Lansing ACS-90 Speakers < Altec Lansing ACS-90 Speakers < AltecLansing45W Speakerswith Subwoofer

• Microsoft Windows® 95 ' Microsoft Windows® 95 < Microsoft Windows® 95

• Microsoft Office 97 Small Business ' Microsoft Office 97 Small Business Edition < Microsoft Office 97 Small Business Edition

Edition , Microsoft IntelliMouse < Microsoft IntelliMouse

• Microsoft IntelliMouse , 104-Key Keyboard < 104-KeyKeyboard
• 104-Key Keyboard

$B9995 $154995 $179995
A166-SE-B01 818213 A200-SE-B01 818244 A233-SE-B01 818253

'Standard shipping and handling-$48.00 *56K Modems arecapableofdownloads at 56Kbps. butspeeds in actual use may vary. Some software is preloaded. Software manuals/diskettes not
included. All trademarks are the property of theirrespective copanies. CompUSA PCand Custom Built for You are trademarks ofCompUSA Management Company. CompUSA is a registered

trademark °* CompUSA Management Company. © 1997 CompUSA Management Company.



EVERY NEED AND BUDGET.

AMERICAN PRO AP266L AMERICAN PRO AP300L

• 266MHz Pentium® II

Processor with

MMX'" Technology

• 32MB EDO MM

• 3.5GB Hard Drive

• 14" SVGA, .28 NI Monitor
(13.2" VIS)

• 2MB 3D Virge Video

• 1-3.5" 1.44MBFloppy

• 24X (MAX) CD-ROM Drive

• Yamaha 32 Wavetable Sound

Altec Lansing ACS-90
Speakers

56K* Data/14.4 Fax Modem

Microsoft Windows5 95

Microsoft IntelliMouse

104-Key Keyboard

$ 1999195

AP266L-B01 818280

300MHz Pentium® II

Processor with

MMX'" Technology

32MB EDO RAM

5.2GB Hard Drive

17" SVGA, .28 NI Monitor

(15.8" VIS)

4MB 3D Virge Video

1-3.5" 1.44MB Floppy

24X (MAX) CD-ROM Drive

Yamaha 32 Wavetable Sound

• Altec Lansing ACS-90
Speakers

• 56K* US Robotics Modem

• Microsoft Windows® 95

• Microsoft IntelliMouse

• 104-Key Keyboard

$2799'95

AP300L-B01 818304

COMPUSA PC AMERICAN PRO SE

AMERICAN PRO AP266L-SE AMERICAN PRO AP300L-SE

• 266MHz Pentium® II

Processor

• Altec Lansing 45W Speakers
with Subwoofer

• 300MHz Pentium® II

Processor

• Altec Lansing 45W Speakers
with Subwoofer

• 32MB EDO RAM • 56K* US Robotics Modem • 64MB EDO RAM • 56K* US Robotics Modem

• 4.3GB Hard Drive • Microsoft Windows® 95 • 7.0GB Hard Drive • Microsoft Windows® 95

• 15" SVGA, .28 NI Monitor

(13.8" VIS)

• Microsoft Office 97 Small

Business Edition

• 17" SVGA, .28 NI Monitor

(15.8" VIS)

• Microsoft Office 97 Small

Business Edition

• 4MB 3D Virge Video • Microsoft IntelliMouse • 4MB 3D Virge Video • Microsoft IntelliMouse

• 1-3.5" 1.44MB Floppy • Microsoft Natural Keyboard • 1-3.5" 1.44MB Floppy • Microsoft Natural Keyboard

• 24X (MAX) CD-ROM Drive

• Yamaha 32 Wavetable Sound $249995
• 24X (MAX) CD-ROM Drive

• Yamaha 32 Wavetable Sound $319995
AP266L-SEB02 818371 AP300L-SEB02 818832

AMERICAN AND AMERICAN PRO COMMON UPGRADES

Add a 14" cm" vis) Monitor 189.00

Upgrade From 14" a3.2"vrs)to 15" (13.811 vis) Monitor . . . 59.00

Upgrade From 15" (i3.8"vis)to 17" U5.8"vis) Monitor . . 225.00
Upgrade From 2.5GB to 3.5GB Hard Drive 25.00

UpgradeFrom 3.5GB to 4.3GB Hard Drive 35.00

Upgrade From 4.3GB to 5.2GB Hard Drive 45.00
Upgrade From 5.2GB to 7.0GB Hard Drive 50.00

CALL TODAY FOR YOUR CUSTOM
CONFIGURATION!

1 800 865 4576

Upgrade From 16MB to 32MB 60.00

Upgrade From 32MB to 64MB 119.00

Upgrade to Microsoft Natural Keyboard 35.00

Add a 33.6 Data/14.4 Fax Modem 35.00

Add a 3C 905TX 10/100 Network Card 60.00

Add a Zip Drive 99.00

Add a 4/8GB TR-4 Tape Drive 230.00

COMP
Custom Builtfor You1

Circle 352 on Inquiry Card.
www.compusa.com
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Power-publishing for the intranet.

Fully automated, zero administration, instant results.

to download a reader or open
applications to see the document.

Download your evaluation copy
now to see how Common Ground

can deliver instant results for you!

Powered
with

JAVA

Still struggling to Web-enable your business
documents? Common Ground users just drag
their documents to the dropbox, and they're done!

Common Ground prepares the documents
for the Web, places them on the Web server
and updates the HTML pages accordingly.
And it does it all automatically!

The Java-powered viewer makes viewing
documents easy too. Users don't have

FREE EVALUATION:

http://www.hummingbird.com/cg/cgdownload.html

COMMUNICATIONS LTD.

www.hummingbird.com/cg/byte e-mail: sales@hummingbird.com (416)496-2200
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Networks

A new ATM service enables applications to compensate
for network congestion. By William Stallings

Adjustable Cell Rates for ATM Networks
owadays, when you use an

| asynchronous transfer mode
I(ATM) network, you have a
Ichoice from four classes of

servicefor carrying traffic. The first one
isconstant bit rate (CBR), which specifies
a fixeddata rate. The ATM provider's net
work must ensure that this capacity is
available and polices the incoming traf
fic on the connection to ensure that the

subscriber does not exceed its allocation.

The second service is the more flexible

variable bit rate (VBR). AVBR connection
defines a sustained rate for normal use

and a faster burst rate for occasional use

at peak periods.
The third one is unspecified bit rate

(UBR). This is a best-effort service: No
amount ofcapacityisguaranteed,andany
cellsmaybe discarded.Finally, anewATM
service has been defined: available bit rate

(ABR). It provides a guaranteed mini
mumcapacity. Whenadditionalnetwork
capacity is available, you can burst data
above the minimum rate without risk of

cell loss. Each service has its uses, as seen
in "Four Types, of ATM Service."

ABR and UBR are best suited for LAN

internetworking and other types of data
traffic. UBR is directed at delay-tolerant
applications (e.g., file transfer and
e-mail).It providesno feedbackabout net
work congestion to the user or applica
tion. Thus, UBR increases the risk of dis
carded cells, which in turn increases
network traffic because of the lost cells

that must be retransmitted. To improve
service to bursty sources that would in
stead use UBR, ABRwas defined.

ABR is intended for applications where
network delays are a concern. The main
practical difference between ABR and
UBRis that, in the case of ABR, the net
work provides congestion information
to the application. This lets the program
constantly modify the sending rate,
achieving the best throughput.

ABR Rate Control

Anapplication using ABR specifies apeak
cell rate (PCR)that it will use and a min
imum cellrate (MCR) that it requires.The

Four Types ofATM Service

Constant bit rate

The ABR service offers a number of

benefits. First, ABR connections share
available network capacity. They have
access to the instantaneous capacity un
used by CBR/VBR connections. Thus,

1 JlMMMJUUl }C
Maintains a steady data
stream, similar to a data
lease line.

Variable bit rate

( JULJT_rUlJl)
Used byapplications such as
voice andvideoconferencing
that run at an uneven rate

butneed a given capacity on
demand.

For useindatanetworks by
delay-tolerant applications
such as a file transfer ore-

mail.Nofeedback about

network congestion is
provided.

Foruse in data networks

where delays area concern.
Congestion information lets
applications senddataat
optimal transfer rates.

Unspecified bit rate

{ nnn nn .

Available bit rate

nnn nn .
< >

ABR is useful for on-line sessions where the

network response is critical.

network allocates resources so that all

ABR applications receive at least their
MCRcapacity. It then shares any unused
capacity in a fair and controlled fashion
among all ABR sources.

The ABR mechanism usesexplicit feed
back to the sources to assure that capac
ity is fairly allocated. Any capacity that
ABR sources don't use remains available

for UBR traffic. An example of an appli
cation using ABRis a LAN interconnec
tion. In this case,the end systemsattached
to the ATM network are routers.

ABR can increase network use without

affecting the quality of service of CBR/
VBRconnections. Second, the share of
available capacity used by a single ABR
connection isdynamic and variesbetween
an agreed MCR and PCR.

Third, the network provides feed
back to ABRsources so thatABR flows are

limited to available capacity. The time
delays inherent in providing feedback
dictate the use of buffers along a con
nection's path. Becauseof the large data
rate and a relatively large propagation
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delay through a network, these buffers
maybe substantial, leadingto largede
lays. Accordingly, theABR service isap
propriate for applications that can tol
erate adjustments to their transmission
rates and unpredictablecelldelays. Fi
nally, for ABR sources that adapt their
transmission rate to the provided feed
back, a lowcell-loss ratio isguaranteed.

Feedback Median isms
The transmission rate of cells from a
source through an ABRconnection is
characterized by four parameters. The
current rate that the source ispermitted
to transmit cells at is called the allowed

cellrate (ACR). The source transmits cells
at any rate between zero and the ACR. The
MCR isthe minimum value the ACR may
take. The network will not restrict a
source's flow to less than the MCR. You

can set the MCR to zero for a givencon
nection. The PCR is the maximum rate

the ACRmay take. The initial cell rate
(ICR) is the initial value assigned to the
ACR.

A source starts with the ACR equal to
the ICRand dynamicallyadjusts the ACR
based on feedback from the network.

Feedback appears periodically as a se
quence of resource management (RM)
cells. Eachcellhasthree fields: aconges
tion indication (CI)bit, a no increase (NI)
bit, and an explicit cellrate (ER) field.The
source first checks the 2 feedback bits. If

an increase is called for, it is increased by
a fixed-size increment. If a decrease is

called for, the rate is lowered by a fixed-
size increment.

Finally, ifthe ERissmallerthan theACR,
the source reduces the ACR to the ER.

These adjustments are subject to the con
straint that the ACR varies between the

limits of the MCR and the PCR.

Cell Flow
The figure "Adjusting ATMCell Flow"
illustrates the way that the feedback
works. It depicts a flow of data in one
direction over an ATMconnection; asim-
ilar flow occurs in the opposite sense for
two-way data communication. Twotypes
of ATM cells flow on an ABR connec

tion: data cells and RM cells. A source

receives a regular sequence of RM cells
that enable it to adjust the rate of cell
transmission.

The source initiates the bulk of the RM

cells. It transmits one forward RM (FRM)
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cell for every (Nrm - 1) data cells. Nrm
isapresetparameter, usually equalto 32.
As each FRM cell is received at the desti
nation, it is turned around and transmit
ted back to the source as a backward RM

(BRM) cell. Each FRM cell contains the
CI, NI, andER fields. Thesource typically
sets CI = 0, NI = 0 or 1, and ERequal to a
desired transmission rateintherangeICR
< ER < PCR. An ATM switch or the des

tination system may change any of these
fields beforethecorrespondingBRM cell
returns to the source.

An ATM switch on the network has a

Adjusting ATM Cell Flow

or NI bit set rather than wait for a
passing BRMcell.

• Explicit-rate marking: Theswitchmay
reduce the value of the ER field of an
FRM or BRM cell.

TheseactionsletanATM switchsignal
asourcethat congestion isoccurringand
to reduceitscell rate.Thedestination sys
tem can also signal congestion. Under
normal conditions, a destination system
simplyconvertseachincomingFRM cell
to a BRM cell without changing the NI,
CI, or ERfields. The exception is that

Cell transmission
rate = ACR. Source
sends RM cells for
every N data cells.

Congestion point:
Set EFCI of a data
cell.

Return RM cell. If
network is congested,
reduce ER. If EFCI is
set, set CI bit.

•
•nnninnninnninnn
T
Forward RM cell Data cell Backward RM cell •

t=*D n n- JL
Modify ACR based
on CI, NI, and ER. «-

Congestion point:
Reduce ER or set
CI or NI.

ACR = allowed cell rate ER = explicitcell rate
CI = congestion indication NI = no increase
EFCI = Explicit Forward Congestion Indication RM = resourcemanagement

The source adjusts its cell rate based on values returned

by the destination and network switches.

number of ways to provide rate-control
feedback to a source:

• EFCI marking: The switch sets the
Explicit Forward Congestion Indica
tion (EFCI) condition in an ATM data
cell header (using the payload type
field) as it passes in the forward direc
tion. This causes the destination end

system to set the CI bit in a BRM cell.

• Relative-rate marking: The switch
directly sets the CI or NI bit of a pass
ing RMcell. If the bit is set in an FRM
cell, that bit will remain set in the cor
responding BRM cell. More rapid
results are achieved by setting one of
these bits in a passing BRMcell. To
achieve the most rapid result, a switch
may generate a BRM cell with the CI

the CIbitgetsset ifanEFCI signalhasbeen
received on the previous data cell.

However, if the destination is experi
encing congestion, it may set the CI or
NI bit, or reduce the ERvalue when con
verting an FRM cell to a BRMcell. The
firstATM switchesto support ABR usethe
EFCI, NI,and CIbits, providing a simple
relative-rate control mechanism. The

more complex controls associated with
the use of explicit rate constitute a sec
ond generation of ABR service. 10

'William Stallingsisa consultanton datacom
municationsand computernetworking. This
article is based on material in his latest book,
High-Speed Networks: TCP/IP and ATM
Design Principles (Prentice-Hall, 1997). You
can reach him at ws@shore.net.
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OS features and a freeware scripting utility solve application
portability across various flavors of Unix. By Bob Friesenhahn

AutoconfMakes for Portable Software
incs the birth of Unix in 1969,
there have been at least 70

disdnct versions of Unix and
IUnix-like systems. With thou

sands of programmers enhancing Unix
over the yearsfor varioussystemvendors
and educational facilities,Unix's geneal
ogylooksastangledasaroyalfamilytree.

Due to the many versions of Unix that
exist, popular opinion is that portabil
ity among them ispoor. Toavoid aTow
er of Babelsituation, many vendors, users
groups,andstandardsorganizations have
made efforts to define common compo
nents and APIs for Unix. The end result

is that while all versions differ to some

degree, in modern-dayUnixsystems the
variance between the APIs for any two
versions is small.

Still,if porting softwareisso difficult,
why isthere somuchfreesoftwareavail
able for so many versions of Unix? Dur
ingthe first20yearsofUnix'shistory, soft
ware porting was something that often
required overnight stints or evenweeks
of effort. Today, a utility called Auto
conf neatly eliminates this work.

To understand how Autoconf does this

magic, we must first understand the
changes that have occurred to Unix over
the years. In the early 1990s, two events
made porting much easier: the useof fea
ture-based portability and the invention
of the configure script.

Feature-Based Portability
Back when there were only a few Unix
variants to contend with, it was common
to baseportability on preprocessor define
statements that specified a particular ver
sion of Unix. Such statements as XENIX,
BSD, SUN, USG, andSYSVwerecommon.
This is known as OS-based portability.

Unfortunately, as Unix continued to
evolve, define statements that had pre
viously made sense became incorrect. For
example, when Sun went from using a

www.byte.co m

BSD-based kernel to using an SVR4 ker
nel, software that made decisions based
on the vendor's being Sun did not com
pile or work correctly on SVR4 imple
mentations. By the mid-1980s, these
problemsbecamecriticaldue to theever-

MADVISE is a feature-based definition

rather than an OS-basedone, since it iden
tifies a capability found in any OS. Port
ingexisting codeto anewversionofUnix
entails identifying the features that the
OS provides, providing equivalent defi-

Steps Toward Automatic Configuration

| Configure script
(end user)

config.status

autoconf

autoreconf

autoheader

:
(made byhand)

Developer
© Runautoscanon
source files to obtain

initial configure.in file.

© Edit configure.in to
add any extra tests.

© Run autoconf, and thereafter
autoreconf, to produce the configure
script

O Run autoheader to produce a
configuration header file (optional).

© Package for delivery.

End user

O Run configure.
© Runmake
application (not
shown) and install
results.

Autoconf lets programmers build scripts that tailor an

application for a specific version of Unix.

expanding pool of Unix variants and the
growing amount of software that had to
be maintained.

Feature-based portability then stepped
in to the rescue. Rather than presuming
certain characteristics based on an OS

vendor, feature-based portability iden
tifies the OS features (i.e., the APIs) that
the software uses and compiles code con
ditionally based on those features. For
example, the define statement HAVE_

nitions to the build system, and provid
ing replacement code for features miss
ing from the OS. After the code isported
to manysystems,the variouswaysof solv
ing a problem have been dealt with, and
porting comes down to a simple config
uration step and a build step.

TheConfigure Script
Configure scripts (usuallywritten in the
Bourneshell,/bin/sh)aredesignedto root
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around in the OS and look for clues that
tell it what features it has. The end result
isa tailoredmakefile, andpossibly anin
clude file or two.

The first significant configure script
that IknowofwaswrittenbyLarryWall
anddesigned toconfigure Perl. Thisscript
was named Configure and becamepart
of the Metaconfig package. Metaconfig
Configure scriptsareinteractive andtyp
icallyrequire the user to affirm guesses
that it makes about the OS. The initial

thrill of watching this script run is soon
lost after the process continues for half
an hour or longer.

However, David MacKenzie ofthe Free
SoftwareFoundation (FSF) wanted more:
He wanted a configure script that didn't
require any attention at all. This way it
could be run simultaneously on many
kindsofmachines to aidintheFSF's port
ing and testing efforts. There wasalso the
desire to automate the end user's soft

ware-installation process.
MacKenziewrote the original versions

of his configure script by hand, which
made it difficult to reuse. He learned of

similar efforts elsewhere at the FSF and

at a company named Cygnus Support.
Experience had shown that it was valu
able to be able to build a configure script
basedon the needs of aspecificprogram,
rather than a monolithic one that sup
ports all programs. The Autoconf pack
age grew from a combination of all these
ideas, and it became a common ground
for configure-script efforts.

How Autoconf Works
Autoconf isbased on a shell script wrap
per around a macro language known as
m4. This obscure macro language issim
ilar in operation to the C preprocessor
(cpp) but is much more powerful. Auto
conf provides m4 macros that an appli
cation (or package) developer can use to

• determine installation paths
• locate tools and utilities

• determine compiler flags
• determine header-file availability
• determine available libraries

• test compilation of code fragments
• execute arbitrary shell-scriptfragments
• write make files

• write configuration-header files

The packagedeveloperinformsAuto
conf about features that the package re
quires by providing a file named con-
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f i gur e . i n as input. This file is an m4
script that invokes m4 macros provided
by the Autoconf package. This creates a
configure shell script that tests for OS
features. When the generatedconfigure
script is executed, it takes template ver
sionsoffiles withthe extension . i n(e.g.,
Ma kef i 1e . i n) and edits them to gener-

configure commands:

'configure--prefix=/opt/tools'
'make instal1 '

This supports options that allow tai
loring where files are installed. It also
determines which features should be in-

! rinl Fn

lie

dnl Ensure that configure is run in correct directory.
AC_INIT(dos2u.c)

dn

AC

dn

AC

AC

AC

dn

AC

dn

AC

dn

AC

AC

dn

AC

AC;
dn

AC

Add code to deal with a configuration header file
CONFIG_HEADER(config.h)

1 Locate C compiler, 'install ' and symbolic link utilities
.PR0G_CC
PROG_INSTALL

.PR0G_LN_S
1 Are the header files ANSI C compliant?

HEADER_STDC
Look for header files we know how to use.

:_CHECK_HEADERS(fcntl .h string.h sys/types.h unistd.h)
Checks for typedefs, structures, and compiler
characteristics.

.C_C0NST

TYPE_0FF_T
Checks for library functions.

.FUNC_MMAP

CHECK_FUNCS(madvise mktemp)
Create 'Makefile' from 'Makefile, in' template

OUTPUT(Makefile)

ate a version tailored to the environment.

(See the figureon page45for more on the
files the developer makes and how they
are deployed by an end user.)

The power ofAutoconf is its ability to
take advantage of the collective knowl
edge and experience of hundreds of soft
waredevelopersporting to the manyvari
ants of Unix. Each Autoconf m4 macro

encapsulates this knowledge in a shell-
script fragment that knows how to test
for a particular feature. AsAutoconf ma
tures, developers using it automatically
pickup portability improvements bysim
ply upgrading to a newer version.

What You See

When you obtain a package that uses
Autoconf, it will include (at a minimum)
files named conf i gure, Makef i 1e. i n,
and, often, conf i g. h . i n.The configure
script processes Ma kef i 1e . i nand con-
f ig.h. i n into Ma kef i 1e and conf ig. h,
respectively.To configure and install the
package in the /opt/tool s directory
tree, the end user executes these simple

eludedin the packageand wherespecial-
purpose libraries and files reside. See
the listingabove for a script example of
this capability. Ifyou ever happen to for
getwhat theseoptions are, just type con-
f igure- -hel p.

Autoconf's Future
Most public-domain software packages
now useAutoconf. With its ground swell
of support, the future of Autoconf looks
bright. Commercial software developers
should note that Autoconf decreases the

cost of, and increases the reliability of,
supporting more OSversions. Software
vendors can increasetheir profit margins
and market share by using Autoconf.

As Autoconf continues to be refined,
the winners will the users of Autoconf;
the losers will be those who don't realize

the value of this free software. Q

Bob Friesenhahn (Dallas, TX)specializes in
Unix- and TCPIIP-networking-relatedtop
ics. You can contact him bysendinge-mail to
bfriesen@simple.dallas.tx.us.

www.byte.com
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A standard for database objects lets disparate data-manipulation
tools exchange information. By Stephen R. Gardner

The Quest to Standardize Metadata
etadata is popularly defined
as "data about data." For the

ITmanager, this is more con-
Icisely stated as"information

about the enterprise." In the context of
data warehousing, the term refersto any
thing that defines a data-warehouse ob
ject,suchasa table,query, report, busi
ness rule, or transformation algorithm.
Metadata management givesusers great
er control of corporate data byproviding
a map of the locationswhere that data is
stored. It also supplies a blueprint that
showshowonetypeof informationisde
rived from another.

The current crop of data manipulation
and managementtools has resultedin IT
products that all process metadatadif
ferently, withlittleconsideration forshar
ingthe information.This situationhigh
lights the needfor a metadata standard.

Efforts are under way by a consortium
ofcompaniesto standardizemetadatain
terchange among products from diverse
vendors. Six companies—Arbor Soft
ware, BusinessObjects, Cognos, Evolu
tionaryTechnologies International,Plat
inum Technology,and TexasInstruments
Software—formed the Metadata Coun

cil in July 1995.
The Council launched the Metadata

Interchange Specification (MDIS) to ad
dressissuesrelating to the exchange,shar
ing, and management of metadata. The
Council released version 1.0 of MDIS in

June 1996.The standards document can
be downloaded from http://www.he.net/
—metadata/standards/toc.html.

Initial Steps
MDISconsists of components that repre
sent the minimum common set of meta

data elements; and the minimum inte

gration points that must be incorporated
into database tools for compliance. MDIS
also provides standards for optional and
extension components that are relevant

vifww.byte.com

onlyto a particularclass of tool.
A common language must be devel

oped beforeastandard canbeconstruct
ed. This involves setting up well-under
stood and well-communicated processes

AUnifying Framework

Vendor metadata tools

C

reflect information common to one or

more classes of tools, such as database
servers and data-discovery and data-ex
traction tools. For MDISto succeed, the
metadata metamodel must be indepen-

)Data-query tool Describes metadata

elements that the

tool manipulates

fData-discovery tool j

Tool profile Maps tool data
to specific
metadata objects

Tool profile

I
1Configuration profile Configuration profile

Standard access framework

/
Standard API

( ~ Standard metadata model J

Metadata interchange Specification (MDIS) framework

Profile information, an API, and a standard set of objects

allow diverse metadata tools to interoperate.

for naming metadata elements, standard
izing data types and lengths, and main
taining descriptive glossaries.

This development of a common defi
nition and terminology involves two en
tirelydifferent information models. First,
there's the application metamodel. This
model is application-specific and de
scribes the tables and objects that contain
the metadata for schemata particular to
a given application. Second is the meta
data metamodel, which is the set of ob
jects that MDIS describes. These objects

dent of any application metamodel. It
must have a unique definition for each
object, and it should be character-based
so that it's platform independent.

Since metadata is stored in different

typesof storage or data formats—such as
relational tables, ASCII files, and custom
izedrepositories—the MDIS accessmeth
odology must be very flexible. This re
quires a framework that translates a tool's
metamodel access request to match the
MDIS syntax and format, as shown in
the figure above. continued
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To establish a bidirectional data flow,
the standard uses three types of infor
mation. First, the metadata files include
a header with version information. Sec
ond, a Tool Profile file contains charac
ter-based information that describes the
type of metadata elements that the tool
manipulates. Finally, a character-based
Configuration Profile file describes the
mapping of data to specificmetadata ob
jects. It also describes what flows of the
metadata are legitimate: A tool might
be prohibited from using a later version
of a metadata object because of major
changes to source-to-target mappings of
the metadata.

MDIS uses a text-based tag language
that resembles HTML. The mechanism

that implements extensibility to theMDIS
is similar to Lisp's properties object, a
character field of arbitrary length that's
composed of identifiers and a value. The
tool's import function uses the identi
fier to recognize the metadata type and
to locate the data within in the field. The

value is the metadata itself.

In Search of a Standard
The Metadata Council examined sever

al ways to implement the standardized
MDIS model, as shown in the figure at
right. The ASCII batchapproach relies on
an ASCII file format. The file contains

descriptions of the common metadata
components and standardized access re
quirements that make up the MDIS mod
el. The file loads whenever a tool accesses

metadata via the common API.

This approach does not require updat
ing the tool when the metadata model
changes; modifications to the standard
are made to the file instead. However,
sinceusing an object requires loading the
entire MDIS framework, this approach is
processor intensive.

The proceduralapproach requires that
the intelligence to communicate with
the MDIS standard be built into the tool.

This approach needs only a modification
to the API to accommodate changes and
additions to the metamodel schema and/

or accessparameters. But it also requires
a great deal of up-front effort on the part
of tool vendors to retrofit this logic to
achieve MDIS compliance.

The hybridapproach combines the
ASCII-batch and procedural approaches.
It follows a data-driven model. A tool loads

a set of tables that define the MDIS API.

The tool interacts with the API through
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Four Approaches toan MDIS Implementation

ASCII batch

approach

Metadata

tool

Import/export
function

i_"
ASCII

file

r Metadata^
v^ object J

Metadata model

Procedural

approach

Metadata

tool

MDIS-aware

procedures

C Metadata ^
V^ object J

Metadatamodel

Pros: Pros:

• Only requires an • Bestflexibility for
import/export function handling an evolving
added to existing standard,
tools.

Cons:

• Entire file must be

loaded to use MDIS

APIs. Inefficient in

heavy-use tasks, such
as decision support.
• Issues of multiuser

access.

Cons:

• Any change to the
API requires an
update to the tool.
• Much up-front work
required on existing
tools to implement
the MDIS APIs.

Hybrid

approach

Metadata

tool

Import/export
function

J_
Tables

C Metadata^
L object J

Metadata model

Pros:

• Only data that
implements the MDIS
API tables is read.

Cons:

• Asignificantchange
to the standard

requires modifying
and reloading the
tables.

• Table-loading is
time-consuming.

CASE Data

Interchange Format
(CDIF) approach

Metadata

tool

CDIF-aware

procedures

C Metadata
object )

Metadatamodel

Pros:

• Uses a well-

established standard

that supports a variety
of data formats.

Cons:

• Anyvendo
implements
must subscribe to

CDIFpublications to
avoid violating copy
rights.

The Metadata Council chosethe ASCII batch approach because
it's easy to implement and offers a shorter time to market.

the MDIS framework and retrieves just
the needed object. This eliminates the
need for reading the entire schema.

Changes to the standard are reflected
in the table data so that the tools don't

have to be modified to maintain compli
ance with the MDIS specification. But
loading the tables can be time consum
ing, which is unacceptable in informa
tion-intensive applications.

A fourth approach is to develop the
MDIS standard within the Electronics

Industries Association's CASE (Comput
er AidedSoftware and SystemsEngineer
ing) Data Interchange Format (CDIF).
The CDIFstandards support multiple
semantic layers and transfer formats for
CASE tools. Adopting this approach car
ries two obligations: the Metadata Co
alition must appoint people to track the
CDIFstandards, and every vendor sup
porting the MDIS must subscribe to the
CDIF publications to avoid violating the
EIA'scopyright on the standard.

For version 1.0of the MDIS,the Coun
cilrecommends theASCII batchapproach
becausevendorscanimplementsupport
for the specification with minimum over
head and a shorter time to market.

Into the Future
There willcontinue to be a lackof integra
tion among metadata tools for the next
several years. Integrated metadata won't
be readily availableuntil at least the 1998/
1999time frame, when repository-based
solutions should begin to emerge.

Furthermore, integrating new objects
that consist of video, audio, and spatial
data types will offer some additional chal
lenges to the Metadata Council—as well
as anyone who's looking for integration
of metadata tools. El

Stephen R. Gardner (Seattle, WA) is thedirec
tor ofadvancedtechnology research at NCR
Corp. You can reachhim by sendinge-mail to
stephen.gardner@sanfranciscoca.ncr.co.
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My business can't stop when
the power does...

Back-UPS" Office"*
instant battery
back-up can keep
you up and running
even when the

power goes down.

f^

Back-UPSe Office from APC.

"I've got Back-UPS" Office
from American Power

Conversion. Back-UPS Office com

bines world class surge protection,

a $25,000 equipment protection

guarantee* and instant, uninter

ruptible battery back-up power.

So when the power goes out,

and it will.... I have plenty of

time to save what I am work

ing on and shut down safely.

and power problems transmitted

to my workstation over data and

power lines."

So, if you just bought your first

computer, or run a company that

needs hundreds, you can depend on

the reliability and peace of mind

that comes with APC products.

Why? It's simple. APC protects

more computers for more

companies in more countries

than anyone in the world.
Plus, I am protected from

surge damage, keyboard

lock-ups, data loss

Lookfor APC power protection
products - starting at $24.95

Now, that's a reason to smile.

APCs Back-UPS Office is at: microCEnxm

Irus
GLOBAL
COMPUTER SUPPLIES

800-845-6225

APC has won more awards for reliability
than all other] UPS vendors combined.

^COMPUTERDISCOUNTWAREHOUSE'
800-334-4239

800-258-2088

©1997 APC. All Trademarks ar3 Ihe property olIheir owners. *Seepolicy (or details. BF20EF • (800)347-FAXX PowerFax • E-mail: apcinfo©apcc.com • 132 Fairgrounds Road, West Kingston, Rl 02892 USA
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O YES! I'd Like to receive my FREE catalog.
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add me to your quarterly newsletter mailing list.
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Title:

Companv:

Address:
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Phone: Fax:
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Brand of Servers used? tt
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The UltraDaytona RAI Dai ray
Storage that gives you peace of mind

The new UltraDaytona RAI Dan-ay™ is welcome news

ifstorage problems have been weighing on your mind.

That's because the UltraDaytona takes just thirty minutes

to install and is so reliable, once you're up and running,

you can forget it's there.

With the UltraDaytona, you can swap drives, power

supplies, or fans without taking the subsystem off-line,

so you can perform maintenance during"normal" hours

without interrupting data availability.

Plus, the new UltraDaytona

RAIDarray is twice as fast as previous

versions, and supports up to 128 MB

of SIMM-based data cache for even

higher performance. It's available in

several configurations, and features

an optional expansion chassis for

up to seven additional disks.

Each UltraDaytona includes CMD StorageView™ Lite,

an easy-to-use GUI for setting up and monitoring the

subsystem, as well as alarms that tell you when something

needs attention. Thatway, you can address problems

before data goes off-line, which makes the UltraDaytona

a surprisingly stress-free storage solution.

With that it mind, it should comeas no surprise that

CMD technical support is available 24 hours a day, seven

days a week, 365 days a year. Just one more way owning

an UltraDaytona will put your mind at ease.

For more information,

and a free white paper

on RAID solutions,

visit our web site at

www.cmd.com or call

us at 800-426-3832

or 714-454-0800.

A division of

CMD Technology, Inr

CMDTechnology, Inc. IVanderbilt Irvine. California 926!8 TeL (800)426-3832 or (714)454-0800 Fax(714)455-1656
) 1997 CMD Technology, Inc. UltraDaytona RAIDarray andStorageView aretrademarks ofC^DTechnology Inc AH brand names andtrademarks areproperties oftheirrespective holders. E
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Asoftware emulator shows that the PowerPC can emulate
another computer, down to its very hardware. By Eric Traut

Building the Virtual PC
emulator employsthe following tricks.
Translation cache: Even though written
in PowerPCassemblylanguage, the trans
lator stillrequires substantialtime to gen-

evelopment of Virtual PC—
IConnectix Corporation's
Macintosh application that

Iemulates aPC and itsperiph
erals—began almost two years ago, in
October 1995.The goal from the begin
ningwasto createa fully Intel-compati
ble PC in software. The effort centered
around a core Pentium instruction-set

emulator, complete with MMXinstruc
tions. True PC emulation also required
the reverse-engineering and develop
ment of a dozen other PC motherboard
devices, including modern peripherals
such as an accelerated SVGAcard, an Eth
ernet controller, a Sound Blaster Pro
sound card, IDE/ATAPI controller, and
PCI bridge interface. This strategy of
hardware-level emulation resulted in an
application that allows Macintoshusers
to run not only Windowsprograms and
DOS gamesbut severalx86-basedOSes,
including Windows 95, NT, and NeXT
OpenStep.

Pentium Emulation
The heart of Virtual PC is the Pentium

recompiling emulator, a sophisticated
piece of software written entirely in
hand-coded PowerPCassemblylanguage.
Its job isto translate Pentium instruction
sequences into a set of optimized Pow
erPCinstructions that perform the same
operation. Translation occurs ona"basic-
block" basis,where a basic block consists
of a sequence of decoded x86 instruc
tions. Basic blocks end on an instruction

that abruptly changes the flow of execu
tion (typically a jump, call, or return-
from-subroudne instruction). As the
recompiler decodes x86 instructions, it
analyzes them for "condition code"
usage. Finally, itgeneratesablockofPow
erPC code that accomplishes the same
task. For more details on this process, see
"Virtual PCOperation" at right.

Forpurposesofspeedingthingsup, the

code flags thattell programs whether the
addition produced a zero or negative
result. Such codes are used, for exam
ple,to determine ifa program performs
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Virtual PC Operation

o

Lookup table
Translation cache

IA
%* ADD

-©*
"I

o t \ u
IN

r©
©

© ©

The compiler analyzes x86
instructions and removes

redundant condition codes.

©

Macintosh

SCSI driver

O Dispatcher reads address of Pentium's
instruction pointer (IP).

® Dispatcher checks in a lookup table to see
if PowerPC code already exists for the sequence
of x86 instructions (basic block).

© If a compiled code block exists, execution
jumps to the PowerPC code block in the cache.

© If a code block doesn't exist, the dispatcher
invokes the compiler.

© The compiler reads x86 instructions until it
hits an opcode that ends the block.

erate optimized instruction translations.
To reduce this overhead, the emulator
caches blocks of translated code.

Interinstruction optimization: Because

the Pentium is a CISCprocessor, most
instructions perform more than one
operation. For example, the ADD instruc
tion not only adds two values together,
it also produces a number of condition-

ASIC emulation module

(IDE/ATAPI controller)

© The compiler stores the compiled block
in the translation cache.

© The compiler stores the Pentium IP and
address of the cached code block in the

table.

© For an I/O instruction, a module that
emulates the desired ASIC (based on the
I/O port address) is called.

0 Methods in themodule either return
values or generate equivalentMacOS
driver calls.

a conditional jump. Most of the time
these codes are ignored. The translator
analyzes blocks of x86 instructions to
determine which flags the program uses
(if any). It then generates PowerPCcode
for those flagsactually used. The first two
listings in "Translated Code" (next page)
show how one Pentium instruction trans

lates into three PowerPC instructions,
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while three Pentium instructions can be
optimized from nine into five PowerPC
instructions.

Address translation: One ofthe most dif

ficult Pentium features to emulate is its
built-in memory management unit
(MMU). This hardware translates linear
(orlogical) addresses intophysical mem
oryaddresses. Operatingsystems usethe
MMU to implementvirtualmemoryand
memory protection. Because of the Pen
tium's small register file, about three in
four Pentium instructions reference mem
oryinonewayor another. Each memory
addresspotentiallyneedsto betranslated
beforetheemulatorloadsfrom, or stores
to, the referenced address. An MMU
implemented insoftware wouldimpose a
high overhead, which would degrade per
formance. Luckily, this overheadcanbe
avoided: The Connectix engineers were
able to program the PowerPC'sMMU to
mimicthePentiumMMU's behavior, thus
managing the address translations in hard
ware.ThePentium's memorypageattrib
utes can also be mirrored in the PowerPC's
MMU. For example, if Virtual PC's emu
lated OS marksa memory pageaswrite-
protected, the pagemappingsare modi
fied sothecorresponding PowerPC page
is write-protected.
Segment bounds checking: The Pentium
architecture includes the archaic notion
ofmemory segments. Every memory ref
erence, such asinstruction fetches, stack
operations, loads, and stores, hasan asso
ciated memory segment. When a seg
ment's bounds are exceeded, the Pen
tium's MMU generates a general
protection fault (GPF). The OSuses GPFs
for more than detectingbugsin applica
tions: They enablea program to "thunk"
down into privileged driver-level code
not accessible at the application level.
Therefore, the Pentium emulator must
detect segment bound faults where
appropriate. Although the PowerPCdoes
not contain segmentation hardware akin
to the Pentium, Connectix used Power
PCt r apinstructions to perform segment
bounds checks with little or no overhead.

Hardware Emulation
Besidesthe Pentium processor, a typical
PC motherboard contains a dozen or so

chips that work together concurrently.
All these chips need to be emulated faith
fully for compatibility. The Intel archi
tecture provides an I/O address space
that's used to access hardware outside
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Building the Virtual PC

Translated Code 1
PowerPC instructions

li

addco.

mr

rTempl,20
PF,rTempl,rEAX
rEAX.rPF

of Pentium Instru

Pentium instructions

ADD EAX.20

ADD EBX.30

ADD ECX.40

PowerPC instructions

Pentium instructions

MOV AL,8
MOV DX.OxlFO

OUT DX.AL

ADD DX,7

IN AL.DX

RET

add rEAX,rEAX,20
add rEBX,rEBX,30
li rTempl,40
addco. rPF,rTempl,rECX
mr rECX.rPF

PowerPC instructions

I1

li

bl

addi

bl

addi

b

rAL,8

rDX.OxlFO

HandlelDEPortWrite

rDX,rDX,7

HandlelDEPortRead
rIP,rIP,8 •

DispatchToNextBlock

of the CPU. You work with this "I/O
space" through two instructions—INand
OUT. When usingtheseinstructions,soft
ware must specify an I/O port (or ad
dress). Virtual PC routes I/O accesses to
codemodules thatemulate eachchip. For
example, if Virtual PC encounters an IN
instruction referencingport 0x21,it calls
a routine in the interrupt-controller emu
lation module that returns the current
interrupt mask. Similar module calls
occur for every I/O space access, as the
third listing in "Translated Code" shows.

Many of the extra chips on a PCmoth
erboard control I/O devices such as the

hard drive, CD-ROM, keyboard, and
mouse. For compatibility with the Mac
OSand all Macintosh hardware, Virtual
PC performs all I/O through the stan
dard Mac OS drivers. So, a request sent
to the emulated PC's IDE controller to

read a sector from the hard drive gets
translated into a read operation that's
sent to the Mac OS SCSI driver.

The most difficult hardware compo
nents to emulate involveprecise timing.
For example, sound isa real-time opera
tion, and any timing perturbation results
in clicksor pops as digitallysampled data
fails to arrive on time. Because Virtual PC

ishosted on the Mac OS (whichgivestime
to other Mac programs running concur
rently, aswell as Virtual PC),and it needs
to emulateseveraldozen PCchipsin par
allel, precise timing isn't alwayspossible.

VirtualPC compensates byplacing the
highest priority on tasks that directly
affect the user, such as sound and video.

Performance
Emulated systems arenaturally going to
be slower than real hardware. But Con
nectixengineersconcentrated on tuning
aspects of the emulated hardware
required to run popular PC gamesand
productivity applications atausable per
formance level. Thiswasespecially chal
lenging given that the PowerPC proces
sor emulates not only the Pentium but all
the other chips on a PCmotherboard.

Performance ofVirtual PC isalsogreat
lyaffected bythe hosthardwaresystem.
ThelatestPowerPC processors withhigh
clockrates and largeon-chip cacheswill
run it best.Thespeedand size ofthe sys
tem's L2 cache is also critical because of

the code expansion that occurs during
the translation process.

Whileuserswilltakea performance hit
because this is an emulator, Virtual PC
successfully emulates the entire PCat a
very low level. PCprograms—applica
tions, devicedrivers, and operating sys
tems alike—cannot tell they are not
running on actual PC hardware. ID!

Eric Traut (traut@connectix.com) is lead engi
neerfor Virtual PCat Connectix.AtApple
Computer, hewrotethe680x0 dynamic recom
pilingemulatorforPowerPC-based Macs.

www.byte.com
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DHTML supports dynamic objects and provides faster browsing
through client-side processing. By Rick Dobson

Dynamic HTML Explained, Part i
| ynamic HTML (DHTML) is
like HTML on steroids. It

Iuses an object-based model
Ithat builds on HTML tags,

yet it permits dynamic styles, content,
and positioning aswell as data binding
to a browser. For the site visitor, DHTML

Web pagesdeliver a richer,fasterbrows
ing experience through the magic of
client-side processing.

This is the first in a three-part series on
DHTML. A review of Cascading Style
Sheets (CSS), a core DHTMLenabling
technology, leads into a discussion of
HTMLtags as objects. This DHTML
primercloses withanintroduction to the
event object and bubbling—a new con
cept for scripting that simplifies and
streamlines code.

Not surprisingly, Netscape and Micro
soft offer different DHTML implemen
tations. Both companies promise that
these versions will converge after the
World Wide Web Consortium (W3C)
issues final recommendations. This arti
cle uses Microsoft's version because it

offers more capabilities (for more infor
mation, see "Dynamic HTML Compar
isons," September BYTE, page 23). It
offers more than 90 HTML elements with

properties, methods, and events. For
detailed documentation, visit http://
www.microsoft.com/msdn/sdk/inetsdk

/help/. The site also includes many code
samples that can jump-start you on your
way to learning this new technology.

Tags and Scripting
Objects
DHTML relies on CSS.This technology
appeared initially with Microsoft Inter
net Explorer 3 and is approved by the
W3C. CSS allows developers unprece
dented control over the appearance and
positioning of content on Web pages. It
generally helps Webcontent authors sep
arate style from content. (Look, Ma,
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positioning withoutresorting to tables!)
CSS offers four ways for site builders

to incorporate style components into a
document. First, you can reference an
external style sheet. Second, you can
physically importan externalstyle sheet.
Third, your codecancreateand modify
style ruleswith a pair ofstyletagslocat-

documenthierarchy—the Body element,
which is owned by the HTMLBODY tag.
The P tag's read/write i nnerText prop
ertyletsdevelopers dynamically readand
replace thetextwithin aPscripting object.

Two P methods specifically support
dynamic content operations. First, the
InsertAdjacentHTML method lets you

Code Gallery
A Classy Style Change
<HTMLXHEADXSTYLE>

.bigred (font-size:24pt;
col or:red)

.littlegreen I font-size:lOpt;
color:green}

</STYLE>

<SCRIPT LANGUAGE="Java Script")

function changeStylet) f
document .al1.tags("P").item(O)

.className = "bigred";

document, a 11 .tagsC'P"). item(l)
.class Name = "littlegreen";)

</SCRIPT>

<BODY onclick="changeStyle()">

ed inside the current document. Fourth,
you can place in-line style attributes
within the tags on a document. There are
over 60 style attributes for fine-tuning
the appearance of your Web pages.

All the traditional HTML tags become
DHTML objects. DHTML developers
must write short VBScriptor JavaScript
programs that enable end-user interac
tivity by manipulating object methods
and properties. A rich array of events
offers a broad selection of options for
triggering code that responds to user and
Web actions.

Each DHTMLtag has a corresponding
scriptingelement. The Ptag, for example,
matches a Pelement (or scripting object).
The P tag's read-only parentElement
property returns the next object up the

<P CLASS="littlegreen">Welcome!

<P>C1i ck anywhere to
accentuate Welcome!

</BODYX/HTML>

A Stylistic Style Change
function changeStyle() I

document.all.tags("P").item(O).
styl e.fontSize = "24pt";

document.all.tags{"P").item(O).

style.color = "red";
document.all.tags("P").item(1).

style.fontSize = "lOpt";
document.a 11. tagst"P").item(l).

style.col or = "green";)

insert new HTML into a Ptag. Second, the
InsertAdjacentText method helps to
update a paragraph's content, but not its
HTML code.

Dynamic Styles
Many developers will be attracted to
DHTMLby its ability to change style in
response to user and system events. One
easy way to achieve this is with the
className property. This property
applies to block elements, such as P, and
it corresponds to the CLASS attribute.
To change styles, simply set the class-
Name property to a new style rule.

To revise a property, your code must
firstreference the underlyingobject.The
al 1 collection often makes this easy.
Use the a11 collection's tag property to
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flag all similar elements in a document.
Then, use the tag's i ternmethod to ref
erence specific instances ofan elementin
a document.Then, you setthe instance's
cl assName property equal to the new
style rule.

The Classy Style Change listing in
"CodeGallery" (onthe previous page)
illustratesthese principles. The HTML
documentcontainstwo stylerules and
two paragraph blocks. The block con-

Dynamic HTML Explained, Part 1

onmouseover events capture end-user
mouse behavior relative to HTML tags,
and the Body's on 1oad event fires imme
diately after the browser loads a docu
ment. You write the handlers that

respond to these events. Event handlers
can be written in European Computer
Manufacturers Association (ECMA)
JavaScript or MicrosoftVBScript.

DHTMLevents can bubble up from
lower tohigher document hierarchy lev-

Bubbling Up

event bubbling, depending on where in
thelineauser clicks. Clicks anywhere on
the line—except in theBblock—permit
the eventobjectto bubble up the docu
ment hierarchy to the Body level and
beyond. Body's event handler, set-
Bo dySty 1e, then changes the color of the
document's two HI blocks.

The setBodyStyle function also
demonstrates some interesting scripting
techniques. First, itusestheinnerText

<HTMLXHEADXSCRIPT LANGUAGE=" JavaScri pt ">
function setParaStyle() {

var el = window.event.srcElement;
while (el .tagName != "P.")

(el = el .parentElement;)
el.style.textDecoration = "underline";
if (event.srcElement.tagName — "B")

event.cancelBubble = true;)
function setBodyStyle() {
alert ("Clicked heading is: "

+ event.srcElement.innerText)

var coll = document.all .tags("HI");
for (i=0; Kcoll .length; i++)

col 1.item(i).style.col or = "green";)
</SCRIPTX/HEAD>

<B0DY oncl ick="set BodyStyle( )">
<Hl>First Welcome!</Hl>

<Hl>Second Wei come!</Hl>

<P onclick="setParaStyle()">Click anywhere,
<B>but here</B>, to bubble up.

</BODYX/HTML>

taining Welcome! has its CLASS attribute
set to the 1ittlegreen style rule. The
other paragraph uses the default style.
Clicking anywhere in the document fires
the Body's oncl i ck event. This event
launches the JavaScript changeStyle
function. It uses the index numbers of 0

and 1 to reference the document's first

and second paragraphs. The JavaScript
sets the className properties of the
first and second paragraphs to the
bi gred and 1i ttl egreen style rules,
respectively.

The StylisticStyle Change code seg
ment in "Code Gallery" illustrates a
more granular technique for achieving
the same result. This version ofchange-
Sty 1e sets specific properties of the
styl e object for pa ragraph blocks.
When you need finer-grained control
than the className property permits,
or when you want to make ad hoc
changes, consider using style object
properties.

Events and Bubbling
DHTMLintroduces a new event object
that tracks the firing of events. Its prop
erties permit identifying the element
where the event occurred, the current
state of the keyboard keys, the location
of the mouse, and the state of the mouse
buttons. For example, the onclick and
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els. This permits events for lower-level
objects to bubble up and trigger event
handlers for unrelated upper-level
objects. Because of this potential, you
must consider whether your code should
explicitly turn off bubbling.

The "Bubbling Up" code segment
(above) illustrates how to use the event
object, and it reinforces basicscripting
techniques. The document in this code
segment includes a couple of HI blocks
and a P block. Within the P block is a B

block. The P block has an event handler,
setParaStyle, that captures the on
cl i ck event.

Clicking anywhere in the P block
launches its oncl i ck event handler. It

starts by setting a variable, el, equal to
the source element for the event. This will

be either P or its embedded B block. If the

tag's name is not P, then the code sets e1
equal to the tag's parent, thereby forc
ing e1 to E Notice that the function uses
the tagName property of the src
El ement property of the event object to
detect where in the paragraph a user
clicked. The code uses the text Decor a -

t i on property of el's style object to
underline the whole paragraph, no mat
ter where the user clicks on the line.

The final line in setParaStyle turns
off event bubbling if the user clicks in
the Bblock. This line selectively controls

property of the srcElement object to
echobackwhichdocumentobjectcaused
the function to run. Second, it usesa f o r
loop to iterate through the item indices
for the HI tag objects.

Hard Choices
DHTML offers Web developers the
potential of improved speed and inter
activity; it offers Web users a richer
browsing experience. The technical chal
lenge of moving to DHTML calls out to
HTML and Visual Basic developers
because it builds directly on HTML but
offers an object-oriented model that is
familiar to VB programmers.

The operational challenge of moving
to DHTMLmight be more problematic.
Will folks be able to view the effects? The

answer is"Yes"only if they have the Inter
net Explorer 4 browser. There are two
solutions to this predicament. First, tar
get DHTML for environments whereyou
can mandate the browser (an intranet or
extranet). Second, make your Net appli
cations so compelling that folks volun
tarily upgrade to the free Microsoft Inter
net Explorer browser. 13

Rick Dobson,Ph.D., ispresident of CAB, Inc.,
a database and Internetdevelopmentconsul
tancy.You can reach himbysendinge-mail to
Rick_Dobson@msn.com.
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Taking
Command
Just Got Easier

NEW! On Screen Management
The only KVM switch with the power and flexibility to manage
the most complex server rooms just got better. Now, not only
can you manage hundreds - even thousands - of servers from
a single location, but with our new On Screen Management,
it's easier than ever. Pop-up menus make it simple to name,
configure and select your attached servers on the fly.

Multiple Users
For growing multiuser systems, the AutoBoot Commander 4xP allows up to four users simultaneous
access to any attached computer. Add even more users with our expansion options, all with
independent access to every computer.

Easy Expansion for your Growing System
Designed for expansion, the 4xP allows you to easily add
computers and users as your installation grows. Combine that
with our extension capability, and you can locate computers
and users as far as 300 feet away from the 4xP unit!

COMMANDER"40B

Multiple Platforms
The 4xP is designed from the ground up to support multiple platforms: Mix and match PC, Sun, SGI,
HP9000, Dec Alpha, RS/6000, and Macs -- control them all with a single set of peripherals.

Whether you run a growing data center or the most demanding server room, the 4xP saves you valuable
time, space and money. Who would have thought a command performance could be so easy?

Cybex Computer Products Corporation
4912 Research Drive Huntsville, Alabama 35805 USA
(800) 93CYBEX (29239) • (205) 430-4030 fax
http://www.cybex.com

MICROSOFT- _..,,.. ,,.
WM.svsOT. HSI itoJHNnrai Sl'l'AT. LANtasticcombvtble NetWare. S=n=ri BANYAN "mp"b'e

111 I

Cybex, the CybexLogo, AutoBoot, Commander and 4xPare trademarksor registeredtrademarksof CybexComputer ProductsCorporation.PC,
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THE ORBITING INTERNET

Fiber
IN THE

Sky
Broadband satellite systems stand
ready to bring multimegabit data

rates worldwide. Sounds great.
What's the catch?

ByJohn Montgomery

omethingspecialisin the air: your data. Or, at least,
it's about to be.The technological and regulatory
hurdles to create true high-speed satellite networks
have fallen. We've seen low- and mid-bandwidth

systems such asMotorola's Iridium and Hughes' DirecPC.But
those were almost a parlor trick compared to the promise of
2 Mbps, 20Mbps, and even 155Mbps streaming down from
the sky.And all you need isa small antenna, a satellite-to-com
puter gateway (a small black box), and the service itself. In
all, you'll probably buy satellite service pretty much the way
you buy Internet service from an Internet service provider
(ISP) today.

So, it's time to ditch your Tl lines and asynchronous trans
fer mode (ATM) hardware, right? Not quite yet. Just as Iridi
um's universal telephone didn't kill the cellular phone, broad
band satellite systems won't kill terrestrial lines. Every
broadband satellite system creator I talked to was clear that
broadband satellite systems will complement terrestrial net
works. They will provide high-speed service where terrestrial
infrastructure does not exist, and they will enable easy multi
point distribution ofvideo. Buthigh-speed, low-cost landlines
are here to stay.

So where will these emerging data networks fit in? Better
yet, how will they fit in? What makes them different from
each other? Simple questions, it seems. The answers are also
simple—at least until you start to dig. Byexamining some of
the main systemsin development, Iwasable to determine that
these systems,while touting much the same capabilities, are
vastly different. Someof the mostvisible onesmayprove the
most difficult to implement. Some of the most staid-looking
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:<1250 to 13,000 miles

Re ativelylowlatency (0.06-0.14-second roundtrip);
res a handful of satellites to cover all of the earth.

lance between latency and number of satellite
by some suboptimal; satellites spend t"

www.byte.com

Ku-band

Frequency range:
11.7-12.7 GHz downlink,
14-17.8 GHz uplink.

Pros: Medium wavelengths
penetrate many obstacles and
carry lots of data.

Cons: Mostly allocated.
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systems may beat every other system to
the punch.

Playing with the Bands
Satellite communications isnothingnew.
Foryears,you could hook up averysmall
aperture terminal (VSAT) systemand buy
timeonasatellite. DennisConti,vicepres
ident of VSAT at Hughes Network Sys
tems, says that a VSAT system can deliver
upto24Mbpsinapoint-to-multipoint link
(e.g., a multicast) and up to 1.5 Mbpsin a
point-to-point link. Pretty impressive
statistics.

But, according to Tony Trujillo, direc
tor of corporate communications at Intel
sat,a leadingglobalsatellite operator,with
VSAT, "customers buy very specific time
on a specific satellite."Thiscreatesa sys
tem that's good for predictable commu
nications (e.g., periodic uplinks by news
agencies or satellite offices), but not so
good for the ad hoc networking that most
of us are used to.

For "anytime, anywhere" networking,
youneednewtechnologies. Primary among
them are more tightly focused beams and
digital signal technology, which together
can increasefrequency reuse (andthereby
increase bandwidth) and reduce dish size
from meters to centimeters.Accordingto
some, you also need a large and unused
chunk of the electromagnetic spectrum.

Allthese technical requirementsbegan
to come together in 1993, when NASA
launched its Advanced Communication

Technology Satellite, orACTS (seethetext
box "NASA Gets into the ACTS" on page
61). ACTS pioneered the testing of an all-
digital,Ka-band (20-30GHz),spot-beam,
geosynchronous earth orbit (GEO) satel
lite system—for definitions of these terms,
see the text boxes "The Air Up There,"
"NASAGets into the ACTS,"and "I'm with
the Band"—capable of delivering hun
dreds of megabits per second of band
width. With NASA showing that such asys
tem could work (and offering time on the
system to interested institutions), it was
not long before others were interested.
Veryinterested.

Earlier this year,the FCCgranted orbital
locations and Ka-band licenses to 13 com

panies. Some are names you may recog
nize: EchoStar, Hughes, Loral, and Mo
torola. Others may be more obscure:
Ka-Star, NetSat 28, PanAmSat, and Tele-
desic. Regardless of name recognition,
they allaimto bring information into your
home and officeat incredible speeds— up
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When it comes tocommunications satellites, what chunk ofthe radio spectrum they
canusedetermines virtually everything-what they cando, how powerful they'll be,

and how much they're going to cost.Why? Physics.
Let's start with thebasics. You'll hearthe terms frequency and wavelength bantered about

quite abit, soyou have toknow what they are. Remember that radio comes in waves; imag
ine asine wave for simplicity's sake. How often a crest ofa radio wave passes a point dur
ing agiven time is called its frequency. Frequency is measured in hertz (Hz)-cycles persec-
ond-and itsvariations: kilohertz (kHz), megahertz (MHz), gigahertz (GHz), andso on. The
distance between crests is the wavelength, and it isusually measured in some multiple or
fraction of meters.

Radio frequency andwavelength are related-higher frequencies mean shorterwave
lengths andvice versa. Why? If you know how many pulses arehitting you in a second and
how far apart thecrestsare, you know thespeed, right? Well, thespeedisconstant: Radio
waves travel atthespeed oflight (i.e., 300,000 kilometers persecond, or187,500 miles per
second, which isusually rounded to186,000 miles persecond). Therefore, if wavelength
goes up, frequency has to go down and vice versa.

Different wavelengths have different properties. Long wavelengths can easily travel long
distances andgothrough obstacles. Thinkof AM radio. At around 1MHz, itswaves areabout
300 meters long. You can pick upAM stationsmuch farther away thanFM stations, which
are uparound 100 MHz, or3 meters. These longer waves can pass through oraround
buildings and mountains. The shorterthewavelength (i.e., thehigher the frequency), the more
easily the waves can bestopped. When frequencies get high enough (up in the tens of giga
hertz), small things such as leaves and even rain canstopthem-a problem called "rain
fade." It takes a lot ofpower togetaround rain fade. More power means bigger transmitters
ormore focused antennas, which usually means satellites thataremore expensive.

Theflip side ofthisisthat higher frequencies (i.e.,Ka- and Ku-bands) enabletransmitters
totransmit more information persecond. That's because information istypically encoded at
a certain part ofthewave-the crest, valley, beginning, orend. (In thefilm Crimson Tide,
Denzel Washington's character wanted toverify asignal using the extremely low frequency
[ELF] antenna. Unfortunately, ELF transmission was soslow that they couldn't geta com
plete message before they had tostartevading thebad guys.) The trade-off isthathigher
frequencies mean more information persecond, but they require higher powerto avoid get
ting blocked, larger antennas, and more expensive equipment.

to 155 Mbps.Thesebroadbandsystems are
not going on-line before 2000 (although
Loral's Cyberstar will start offering 400-
Kbpsrates next year), and most willnot be
fully operational until 2002.

What are they going to use it for? Ac
cordingto the FCC, justabouteverything
you would use a terrestrial line for: desk
top-to-desktopvideoconferencing, Inter
net access, electronic messaging, faxing,
telemedicine, direct-to-home video, elec
tronic transaction processing, distance
learning, and even news gathering.

IsThis Trip Necessary?
Who needs this stuff, anyway? Most of the
market that needs data services seems to

be well served by landlines. "These sys
tems willbe important globally. In the U.S. ?
We're well served, although things are
changing quickly," saysErwin Edelman of
NASA's Lewis Research Center.

A first guess at an obvious market is in
places that have underdeveloped com

munications infrastructures. In some

countries, stringing copper or fiber is out
of the question—the empty distances to
cover are too great and available money
istoo little. (There are places wherepeo
plewillrip down anycopperwireto resell
it.) Still, a wireless, solar-powered tele
phone has some appeal. Of course, you
don't need a broadband satellite to make

phone calls, though. Systems such as Irid
ium will likely serve that market. Marco
Caceres, of the Teal Group, says, "For
most of the people in the world, the ser
vicesKa-bandsuppliesaren't interesting."

So who does need this new class of

broadband satellite communications? The

first answer I heard from virtually every
broadband vendor is the same: multina

tional corporations. "For some applica
tions, landlineswillalwaysbesuperior.But
when your reach is diverse and you have
last-and first-mileproblems, then satellite
will be the better choice," says Edward
Fitzpatrick, Hughes Communications'
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Broadband Satellites, Broadly

Cyberstar Celestri Astrolink Teledesic Spaceway Skybridge

Backers Loral Motorola Lockheed Bill Gates,
Craig McCaw,
Boeing

GM-Hughes Alcatel with Loral

Use Data, video Voice, data,

video

conferencing

Data, video,

rural telephony
Voice, data,
video

conferencing

Data,
multimedia

Voice, data,
videoconferencing

Altitude

(miles)
22,300 875 and

22,300
22,300 435 22,300 911

Spectrum Ku (initial)
and Ka

Ka and also

40-50 GHz

Ka Ka Ka Ku

Antenna size

(est.)
16 inches

(initial Ku)
24 inches 33-47 inches 10 inches As small as

26 inches

Data throughput 400 Kbps
(initial Ku); up
to 30 Mbps
(Ka)

Up to 155 Mbps
transmit and

receive

Up to 9.6 Mbps 16 Kbps-
64 Mbps (up
to 2.048 Mbps on
symmetrical links)

Up to 6 Mbps 16 Kbps-2 Mbps to
satellite; 16 Kbps-
60 Mbps to user;
any multiple of this
for business users

User terminal

cost (est.)

$800
(initial Ku);
$1000 (Ka)

Starts at $750 Under $1000
to $2500

N/A Under

$1000
$500 (consumer)

System cost
(billions)

$1.05 $13 $4 $9 $3.5 $3.5

Operation starts 1998 2002 Late 2000 2002 2000 2001

Number of

satellites

TBD for Ku;
3 likely for Ka

63 LEOs,
9 GEOs

9 288 8 initially 64

Access method FDMA, TDMA FDMA, TDMA FDMA, TDMA MF-TDMA,
ATDM

FDMA,
TDMA

CDMA, TDMA,
FDMA, WDMA

Intersatellite

communication

Undecided Yes Yes Yes Yes No

NASA Gets into the ACTS

The whole Ka-band craze can be traced to NASA. When it launched its Advanced Commu

nication Technology Satellite (ACTS) inSeptember1993, itbegana research-and-testing
project to determine whatitneeded todo to makeKa-band satellite communication work. "All
thecurrentKa-baind filings [tothe ITU] area directtributetoACTS technology," says Erwin Edel
man,demonstra:ions coordinatorat NASA's LewisResearch Center.

ACTS provedthat itwas possibleto create an all-digital Ka-band systemthat couldover
come rainfade, a signal-degradation problem resulting from short wavelengths passing
through rain. ACTSisa TDMA-based system that uses manyofthe thingsyou'll find incom
mercial Ka-bandsatellitesystems, including spot-beam (ormultibeam) technology, on-board
storage and processing, and all-digital transmission.

Spot-beam.This technology enables an antenna system tosubdivide asinglelargefootprint
(areaofcoverage;) into many subfootprints.lt canthenfocusthesesubfootprints (orspotbeams)
on particularareas. Subdivision enablesa high degree offrequency reuse.Ratherthanspread
ingthe entire frequency over the entire footprint, itspreads subsets ofthe frequency over
smallerfootprints. And,most important, itreuses these subsets innonadjacentfootprints.

On-board storage and processing. Most satellites are "bent pipes"-a signal goes
up and then goes back down immediately. On-board storage and processing enables the
caching of information until a spot beam is aimed; italso enables intersatellite switching.

All-digital transmission. Toovercome rainfade, signals need to be digital so that they
can incorporate error codes. According to Edelman, ACTS uses the same TDMA system
that you'llfind interrestrial cellularsystems.

Together, these technologies enable nearly unheard-of data rates. "The ACTS is theoret
icallycapable of communicating over three 622-Mbps channels," says Edelman. In case
you're wondering, that's about 400 T1 lines.

www.byte.com

vice president for Spaceway.
Of course, there are even places in the

U.S. that won't get broadband data service
for a long time. For example, until recently,
BYTE's office in Peterborough, New
Hampshire, would have had serious prob
lems getting anything more than a Tl.
Butimagineifone of thesesatelliteservices
had been in place—we could have tapped
it no matter where we were. That is the sec

ond market that most of the broadband

vendors cited—low-population areas.
The main problem satellite systems

solve is getting high-bandwidth access to
places without a high-bandwidth infra
structure. It's unlikely that a satellite sys
temcouldcompetewith DigitalSubscriber
Line (DSL) to the home or fiber to the
office—if you can get those services.
Still, if you're in a rural area of the U.S.—
or in a low-population area in any coun
try—you may not be able to get such ser
vices. Satellites willdeliverthem,enabling
not only high-speedInternet browsing(a
technology that some industry pundits
focus onrelentlessly), butallforms ofhigh
speed networking, including such things
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• 64MB ECC DIMM Memory (1GB maximum)
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asvideoconferencing, collaborative work
sharing, and telemedicine.

Is the telephone dead? SaysTeledesic
presidentRussell Daggatt, "It's not going
to replace the current phone network—
the capacity isn't there." Put simply,ter
restrial networks and satellite networks

will complementeachother. "Nobody's
going to put up a satellite dish and take out
theirtelephone,"agrees RonMaehl,pres
ident ofCyberstar."Wedon't believe satel
lite should compete with fiber or Asym
metric Digital Subscriber Line (ADSL)—
itshouldcomplementthem,especially for
bursty service. Use the technologies for
what they're best suited."

LEO vs. CEO

But bandwidth is only half the story.The
other half is latency—the amount of time
for your data to get from point Ato point
B. Here is where the rubber starts to meet

the road. It's allwellandgood to talk about
high-bandwidth satellite systems—that
technology hasexisted in VSATs for years.
But to deliver on the promise of highly
interactive satellite networks is a different

matter altogether. "There are some appli
cations not suitable to satellite," saysKarl
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Savatiel, president of Astrolink and vice
president for broadband systemsat Lock
heed."Bondtransactions, forexample, are
too latency-sensitive."

That is true—at least for a GEO system
suchasAstrolink.GEO satellites park some
22,300 miles above the equator: 0.24sec
ond—aneontocomputers—ofroundtrip
away. With that kind of latency built into
thesystem (notcountingwhatever latency
isaddedbythevarious gateways andtrans
lations the data must go through), a tele
phone conversationisan annoying,awk
ward mess. And any kind of interactive
applicationhasto benonlatency-sensitive.
So Bank of Americacan probably forget
putting its on-line transaction processing
(OLTP) system through a geostationary
satellite. Such systems include not only
Astrolink, but Loral's Cyberstar and
Hughes' Spacewayprojects.

So here's a simple solution: Move the
satellites closer to earth. That's justwhat
systemssuch as Teledesic, Alcatel's Sky-
bridge, and Motorola's Celestri will do.
With low earth orbits (LEOs) under 1000
miles, these systems offer latency that's
barely apparent: hundredths of a second.

Of course, it's not that simple. While

GEOs are a well-known technology (TV
broadcasts, for example, havebeenusing
them for decades), LEOsare new and face
new challenges. Perhaps the biggest one
is that you need a lot of them to get total
global coverage. At one point, Teledesic
planned a constellation of more than 800
satellites, for example (that number re
cently dropped to 288when it signed an
agreement to work with Boeing). Until
recently, the concept of launchingdozens
or hundreds of multimillion-dollar satel
lites was a pipe dream.

Each ofTeledesic's 288 satellites will cost
in the realm of $20million, according to
Daggatt. That's $5.76 billion just in satel
lites. That does not include launch fees or

insurance—which, in the case of some
satellite systems, is the price of the satel
lite again.

Priceisonly one issue.Who isgoingto
launch all these satellites? Teledesic has set

an 18-month to two-year launch window
to get its 288 satellites airborne. All told,
the LEO system creatorsare talkingabout
putting more satellites into orbit in the
next five years than the world has put
into orbit sincethe Soviets launchedSput
nik40years ago.Tomakeithappen, ahuge

www.byte.com
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Some Satellite Personal Communications Systems
Iridium

Ellipso Odyssey ICO GlobalStar OrbComm

Backers Westinghouse,
Harris, Israeli
Aircraft

Industries

TRW,
TeleGlobe

Inmarsat,
Hughes
Space
Telecom

Loral,
Qualcomm,
Alcatel, France,
and many others

Orbital Sciences,
Teleglobe, and
many others

Motorola,
Raytheon

Use Voice, fax,
messaging

Voice, fax,
messaging

Voice and

messaging
Voice, data,
and fax

Messaging
and tracking

Voice, paging,
data, fax

Altitude

(miles)
Elliptical: 325-
4904; 5025

6471 6459 884 484 483

Spectrum
request

UHF L, S,
and Ka

SandC L, S, and C VHF L and Ka

Data

throughput
0.3-9.6

Kbps
9.6 Kbps 2.4 Kbps 7.2 Kbps 56.7 Kbps 2.4 Kbps

User terminal

cost (est.)
$1000 $300 Several

hundred
$750 Starting at $500 $2500-

$3000
System cost
(billions)

$0.75 $2.6 $2 $0.33 $3.7

Operations start 1998 2000 2000 1998 1995 1998
Number of satellites 17 15 12 56 36 70

" • I
jumpin launchcapacity isnecessary.

Once the LEO satellites are in orbit,
there's an entirely new set of problems.
First, there'sthematterofspace junk:left
overs from past space missions of all
sizes, speeds, and lethality. "With all
these satellitesin orbit, it's possible that
debris will start running into them,"says
the TealGroup's Caceres. "They aren't
that far from manned systems."Great—
just what Mir needs.

More Problems for LEO
If the satellites don't get aced by space
junk, they still will fall into the atmos
phere eventually. UnlikeGEOs that, when
their operational life isover, move into a
parking orbit a few mileshigher than nor
mal, LEO systems will burn up in the
atmosphere, likeSkyLab. Althoughsatel
lite lifemaybe 10or 12years, "with LEOs,
you must have a plan for satellite replace
ment," says Myron Wagner, vice presi
dent and director of engineering for
Motorola's Celestri system (a hybrid
LEO/GEO system). It's possible, however,
and Wagner cites Iridium as a pioneer in
this field.

Let's say you solve these challenges.
There are more. For example, there's the
matter of acquiring and tracking these fast-
moving satellites. A LEO satellite may be
visible for only 20-30 minutes before it
passes over the horizon. This poses no
smallfeatfor aimingthe antenna and keep
ing the link active.
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Atechnology called aphased-array an
tennasolves the antennaproblem. Unlike
asatellite dish, which mechanically tracks
satellite locations, phased-array antennas
are self-aiming boxes consisting of many
smallerantennas. They can track several
satellites using theslightly different signals
receivedby the array of antennas—with
outphysically moving, reducing wearand
tear among other advantages.

The problem of keeping a link active
whenyoursatellite disappears every half
hour issolved bykeeping at leasttwosatel
lites in viewat all times(manyLEOs will
keep three or more in view). The antenna
array isaware ofallthe satellites'positions
and starts a new link before it severs the
one to the setting satellite. This is "make
before break" in satelliteparlance.

AllLEOs haveto solve thesechallenges.
Some of them have others, too. For exam
ple, there is the matter of whether a LEO
constellation usesintersatellite routing.
The problem is, how do you get a signal
from the footprint of one satellite into
the footprint of another? In other words,
if a LEO user in New York wants to com

municate with one in Moscow, the LEO
system needs to figure out how to route
the signal.

If the systemisa bent pipe, such asAlca
tel's Skybridge, the satellitesdon't have to
be very smart. The LEO satellite over New
York willbeamthesignal downto aground
station, which will route the signal over
landlinesto aground stationnearMoscow.

Thatstation will feed thesignal upto the
LEO satelliteover Moscow,which will in
turn bounce it down to the user there.

According toMotorola'sWagner, how
ever,"Bent pipesare not good. There are
too many hops from sky to earth." And
that means dreaded latency—defeating
the whole reasonLEOs are supposed to
bebetterthan GEOs. Instead, some sys
tems, including Teledesic and Celestri,
use satellite-to-satellite routing. The
Teledesic constellation communicates
in the 40-50-GHz band. Celestri uses lasers
for its links.

The downside is, of course, that each
satellite has to have more communications
and tracking hardware—more intelli
gence—and thereforeahigherpricethan
a bent-pipe system. Also, theperformance
gain over a bent pipe isnot tremendous—
a few hundredths of a second.

Alcatel's Skybridge faces yetanother set
of challenges, because it selected the Ku-
band instead oftheKa-band. According to
MarkMacGann,directorofpublicaffairs
for Skybridge, this lower frequency lets
Skybridge be "the cheapestsystemin low
earthorbit."That'sbecause Skybridge can
use less powerful transmitters. The Ku-
band ispretty crowded, though, with many
GEOs workingthere, and that spellsinter
ferencewhenSkybridge satellites are over
theequator. "We tooktheGEO arc,"says
MacGann, "and defined a nonoperating
zone of a minimum of plus or minus 10
degrees. OnceaSkybridge satellite comes
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The AirUp There

f~\ ne easy way to distinguish among the many new satellite systems is by how high up
V_y they are. This is also one key factor in determining how many satellites asystem needs
for worldwide coverage and how powerful those satellites must be. If anantenna can cover
15degrees, for example, that same arc covers amuch smallerarea if the satellite is 200 miles
away than if it's 20,000 miles away. However, it will require much less power to deliver asig-
nalfrom 200 miles awaythan from 20,000miles away. Satellite people have four basic terms
to describe different altitudes.

GEO: Short for geosynchronous earth orbit, GEO satellites orbit at 22,238 miles above
the earth's equator. At this altitude, the period of rotation of the satellite around the earth is
exactly 24 hours. The satellite seems to stay above exactly the same point on the earth's
surface. (As afootnote, this orbit is called aClarke orbit, named forthe author Arthur C. Clarke,
who first posited in 1945 that it should be possible. According to BYTE senior contributing
editorJerry Pournelle, Clarke nevergotthe patent he soughtforfiguring it out.) Most of today's
satellites are GEOs, as are planned broadband systems such as Hughes' Spaceway and
Loral's Cyberstar.

GEOs require few satellites to cover the entire earth's surface. However, they're saddled
with a0.24-second latency for asignal to travel from earth to satellite and backto earth again.
GEOs also need to obtain specific orbital slots around the equator to keep far enough
apart, each separated by 2degrees, or about 1000 miles, according to Erwin Edelman,
demonstrations coordinator at NASA's Lewis Research Center. The ITU and, in the U.S.,'
the FCC mete out these slots.

MEO: According to Marco Caceres ofthe Teal Group, medium earth orbit satellites orbit
at altitudes between 6250 and 12,500 miles. Unlike GEOs, their position changes relative
to the earth's surface. At their lower altitudes, you need more of them to achieve complete
coverage of the earth's surface, but the latency reduces substantially. Right now, according
to Caceres, there aren't many MEOs, and the ones in orbit are used for positioning.

LEO: Low earth orbits promise extremely high bandwidth and low latency. Plans exist for
huge constellations of hundreds of satellites that will coverthe entire globe. LEOs generally
orbit below 3125 miles. Most ofthem are much lower: only 400-1000 miles. At these alti
tudes,latency reducesto nearly negligible times-hundredths ofa second.

Three kinds ofLEOs handle different amounts of bandwidth. Little LEOs are low-band
width applications (tens to hundreds of Kbps) such aspaging and include systems such as
OrbComm. Big LEOs can handle paging, cellularservices, and some data transmission (hun
dreds tothousands ofKbps). Examples include GlobalStar andIridium. Broadband LEOs
(sometimes called mega-LEOs) operate in the Mbps range and include Teledesic, Celestri,
and Skybridge.

HALE: High-altitude, long-endurance platforms are basicallyasolar-powered, lightweight
airplane orlighter-than-air craft that hover over anunmoving spot some 70,000 feet above
the earth's surface. Not often talked about, and right now primarily a research venture. An
example ofa HALE thatuses blimps isSkystation.

within thatarc, it shuts offitsoffending
beams,and the ground terminal switches
to another satellite."Asimple solution.

Niches in the CEO Sphere
In spiteof the concerns of latency, GEOs
andLEOs will likely coexist. Guy Chris-
tensen,of Leslie Taylor and Associates,
sums up the markets based on whether
the system is a GEO, with its inherent
0.24-second delay, or a low-latencyLEO.
LEOs will be good for high-speed net
working, teleconferencing, andtelemed-
icine—interactive applications. GEOs
will be better for information down
loading and video distribution—broad
casting and multicasting.

Some GEO vendors disagree. Hughes'
Conti says, "Today, we're able to use
GEO satellites totransport atleast 24Mbps
of broadcast IP dataandover 2Mbps of
point-to-pointTCP/IP data. The latter uses
technologies such asTCP spoofing. HNS
hasbeen using thistechnique forover three
years to deliver Internet/intranet content
at highspeed to both consumers and enter-
prises." If necessary, ground terminals
using the Spaceway system will use simi
larTCP spoofing technologies.

Butthere's stillthe 0.24-second delay
thatyou just can'tgetaround. Daggattsays
that anylossless protocolisgoingto have
problems with this latency. Even if TCP
spoofingworks(andheisskeptical about
that, givenTCP's 64-Kb buffer),there's the
matter ofother protocols. "It's reasonable
to thinkthatfuturenetworkprotocols will
be designedfor terrestrial networks," he
says. "You need systems that offer low
error ratesand lowdelay. Peopletalkabout
voice and data as though there were two
types of data. They aren't. And if the net
work doesn't work for voice,itwon't work
for other applications."

LEO Meets CEO

One of the systems I looked at is consid
ering offering the best of both worlds: a
hybridsolution.Motorola's Celestriplans
a LEOconstellation of 63 satellites (ini
tially)coupled with one GEOsatellite over
the U.S. Motorola has the rights to eight
more GEO orbital slots if it needs them.

The LEO constellation and the GEO satel

liteswillbe able to communicatedirectly
through a satellite-to-satellite network.

"We want users to be unaware of the

kindofsystem they're using. The onlyway
we know to do that iswith a LEO config
uration," says Wagner. The hybrid con-

figuration will enable Celestri to take
advantage of LEO's shorter delays for
interactive uses and GEO'spower in the
broadcast arena.

Alcatel and Lockheed have had similar
thoughts.They are lookingat a partner
shipthatwillenable Skybridge andCyber
star to work together through land-based
gateways. It's not going to be quite as
transparent as Celestri's system, because
it will need to route traffic through ter
restrial gateways, but it does hint at the
power of a hybrid configuration.

Space Security Unit
Once you get beyond the latency and
bandwidth issues (which iswhat the satel
lite creators spend a lot of time arguing

over), thereisanotherchallenge: security.
If your data is beingpackaged up and
broadcast intospace, can't anybody with
ascannerjusttunein?Intheory, theanswer
is yes. But the access technologies that
these systemsuse—combinations of code
division multiple access (CDMA), time
division multiple access (TDMA), fre
quencydivision multipleaccess (FDMA),
and a bunch of other xDMA protocols—
make that at least as difficult as it will be
tointercept adigital cellular signal. Ontop
of that, many of the networks will offer
somekindofinternalsecuritysystems. But
exactlywhat kind? Well, that getsa bit
murky.

All thevendorsIspokewithtoldmethat
they were aware ofthepotential security
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concerns thatcustomers wouldhave. Few,
however, had concrete solutions. Sig
Dekany ofAstrolink, forexample, says, "I
can sayonlythat it doesinvolve encryp
tion. Additionally, second-tier security at
the userlevel willcome bywayof public-
key encryption." Representatives atSpace-
way and Cyberstar were even less forth
coming,sayingonlythat theywere work
ing on the problem and had not yet
decided on a solution. Teledesic said that
there is encryptionwithin its network,
and,ifusers want,theycanaddmore.That
seems to be the general consensus: Ifyou
want security, you're going to have to add
it yourself.

Butisthatsodifferent from running pri
vate businessover any public network?
Would you,forexample, engage intrusted
transactions over the Internet? Of course

not. You would purchase some kind of
encryption software, a virtual private net
work (VPN) system, for example. And
because allthe satellite systems claimthat
theywill becompletely transparent toyour
network, it's likely that the VPN system
you purchase for the Internet will work
just as well—andjust as transparently—
over a satellite system.

Down-to-Earth Price Tags
What will be the price for this magical
universalservice? Surprisingly, on a per-
bit basis, every company I talked to said
it will be probably not much more than
what you're paying for your landline ser-

What the Band Names Mean

The electromagnetic spectrum
is an ongoing problem for

everybody. To start off with, the
common names for certain fre

quency ranges-or bands-date
back to World War II. But worse,
inconsistencies and anachro

nisms in the regulatory process
may make it more difficult than
necessary to get the bandwidth
that a new system needs.

According to Ed Elizondo,sys
tems engineering consultant at
Lockheed, the IEEE has been

pushing for a standard naming
convention that would be easierto

understand. Still, most people
refer to segments of the radio
spectrum by letter-band classifi
cations that are often vague. In
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Band Name

HF-band

VHF-band

P-band

UHF-band

L-band

FCC's digital radio

S-band

C-band

X-band

Ku-band (Europe)

Ka-band

Frequency Range

1.8-30 MHz

50-146 MHz

0.230-1.000 GHz

0.430-1.300 GHz

1.530-2.700 GHz

2.310-2.360 GHz

2.700-3.500 GHz

Downlink: 3.700-4.200 GHz
Uplink: 5.925-6.425 GHz

Downlink: 7.250-7.745 GHz
Uplink: 7.900-8.395 GHz

Downlink: FSS: 10.700-11.700 GHz
DBS: 11.700-12.500 GHz
Telecom: 12.500-12.750 GHz
Uplink: FSS and Telecom: 14.000-14.800 GHz-
DBS: 17.300-18.100 GHz

Downlink: FSS: 11.700-12.200 GHz
DBS: 12.200-12.700 GHz
Uplink: FSS: 14.000-14.500 Gi I:
DBS: 17.300-17.800 GHz

Roughly 18-31 GHz

vices. That mayseemlikea pretty amaz
ing statement, considering the investment
required to getsome of these systemsrun
ning—Teledesic, for example, is fore
casting a$9billionstart-upcharge(which
some critics say is low); Motorola's
Celestri is at $13 billion. But Teledesic
president Daggatt thinks it's reasonable.
"It's a very high-capacity system. And

unlike a wire-line network, where all
the capacity of the infrastructure is rig
idly dedicated to locations and users
regardless of whether theyareactually
using it at any particular moment, Tele
desic offers 'bandwidth on demand,'
wherethesystem capacity usedislimited
to that required by a particular user and
a particular application at a particular

I'm with the Band

World War II, U.S. and British
radar developers named parts of
the spectrum with letters, such
as L-band, C-band, Ku-band, and
Ka-band (see the table "What the

Band Names Mean"). The letters
were chosen at random, so that
the enemy wouldn't know what
they were talking about. Over the
years, some discrepancies crept
intothe labels, makingsome ofthe
designations imprecise.

Many of the satellite system
vendors cited the regulatory pro
cess as a problem. Skybridge's
Mark MacGann puts it this way,
"Spectrum is a scarce resource.
The ITU has always allocated fre
quency on afirst-come, first- served
basis. But that cannot continue."

Indeed, the whole regulatory
process could drive a neophyte
nuts. According to Lockheed's
Karl Savatiel, the process in the
U.S. is highlyiterative.Youfilewith
the FCCforauthorityto construct
radio beacons at a particular fre
quency (anda positioninthe case
of GEOs). Ifsomeoneasksforthe
same frequency, the FCC makes
its decision based on the greater
public good. Ifthere's a conflict,
there may be an auction (which is
what happened with the Ka-band
when itopened up).

Then the FCC takes all the U.S.

filers to the ITU-the international

coordinating body. However, be
cause the ITU allocates bandwidth

on a first-come, first-served basis,

whilethe FCC is resolvingU.S.
conflicts, other countries that can
resolveconflictsquickermaybe
gettingorbital slots and frequen
cies that U.S. companies were
counting on.

Then itgoes back to the FCC's
drawing board. "The FCC has
teeth initsprocess,"says Savatiel.
"Ifyou don't deliverinfive years,
you lose your slot; the ITU has
fewer teeth-you won't lose itfor
at least nine years."

Until recently, thisarrangement
hasn't been a problem.However,
iffuture spectrum allocations are
as heated as the Ka-band's, the
ITU may needtoreconsider itspro
cess to add more teeth-perhaps
a "greater public good" system.
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(DLLs) • Batch command language and editable macros, flexible "turn-key" and
automation options, custom-designed procedures can beadded to floating Auto
Task toolbars • All output displayed in Scrollsheets" (dynamic, customizable,
presentation-quality tables with instant 2D, 3D, and multiple graphs) or word
processor-style report editor (of unlimited capacity) that combines text and
graphs • Extremely large analysis designs (e.g., correlation matrices up to
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Quick STATISTICA (for Windows) • Asubsetof STATISTICA; compre
hensive selection of basic statistics and the full analytic and presentation-quality
graphics capabilities olSTATISTICA • Price $495.

STATISTICA Industrial System (requires STATISTICA or Quick
STATISTICA) • The largest selection ofindustrial statistics in a single package; qual
ity control charts (real-time data acquisition options), process capability analysis,
R&R, sampling plans, and an extremely comprehensive selection ofexperimental
design (DOE) methods • Flexible tools tocustomize and automate all analyses and
reports (inch "turn-key" system options, and tools toadd custom procedures) •
Price$995.
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Domestic sh/hS12per product; 30-day money backguarantee.

STATISTICA hasreceivedthehighestrating in
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System type

Satellite System Overview

Frequency bands Applications Terminal type/size Examples

Fixed satellite
service

C and Ku Video delivery, VSAT,
news gathering,
telephony

1-meter and larger
fixed earth station

Hughes Galaxy,
GE American,
Loral Skynet, Intelsat

Direct broadcast
satellite

Ku Direct-to-home
video/audio

0.3-0.6-meter

fixed earth station
DirecTV, EchoStar,
USSB, Astra

Mobile satellite

(GEO)
LandS Voice and

low-speed data to
mobile terminals

Laptop computer/
antenna-mounted

but mobile

Inmarsat,
AMSC/TMI, ACES

Big LEO Land S Cellulartelephony,
data, paging

Cellular phone and
pagers; fixed
phone booth

Iridium, GlobalStar, ICO

Little LEO P and below Position location,
tracking, messaging

"Assmall as a packet
of cigarettes" and
omnidirectional

OrbComm, E-SAT

Broadband GEO Ka and Ku Internet access,
voice, video, data

20-cm, fixed Hughes Spaceway,
Loral Cyberstar,
Lockheed Astrolink

Broadband LEO Ka and Ku Internet access, Dual 20-cm tracking
voice, video, data, antennas, fixed
videoconferencing

Teledesic, Skybridge,
Celestri, Cyberstar

•"•—"— .„ 1
moment. That allows the high system
capacity of the Teledesic network to ex
tend to a very large user base."

Other systemoperators agree.Savatiel
says,"The price can compete with under
utilizedTls, like25 percent utilized Tls."
Astrolinkwill be in the range of 20 to 25
cents per minute for 64Kbps, but remem
berthatyouwillpayonlyfortimethatyou
use. "If you provide a good value to end
users, you'll be rewarded," saysSavatiel.
Astrolinkwillword reselleragreementsto
try to avoid price gouging—a practice
more common in countries where tele

communications is a monopoly. Cyber-
star's Maehl puts itadifferentway:"We're

WHERE TO FIND

Alcatel

Paris, France

+33 1 4058 5858

http://www.alcatel
.com/our_bus/telecom/
products/space/
whatsnew.htm

Hughes
Communications,
Inc.
Long Beach, CA
310-525-5000

http ://www.spaceway
.com

Lockheed
Sunnyvale, CA
888-278-7565

408-543-3103

http://www.astrolink
.com

Loral

Palo Alto, CA
650-852-5736

http://www.cyberstar
.com

Motorola
Chandler, AZ

602-732-4018

http://www.mot.com/

Teledesic

Kirkland, WA

425-602-0000

http ://www.teledesic
.com
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trying to wait to see what the market
wants." He sees Cyberstar's service com
ingin at about $20per month for basicser
vice on its Ku-band system (which has a
lower bandwidth than the planned Ka-
band system) and a similar price on its
eventual Ka-band system.

The price you see as a customer, how
ever, is likely to be set by your service
provider. Satellite system creators are
wholesale serviceproviders. None of the
satellite systems will be selling band
widthtoendusers. They'llsell togateway
providers such as telephone companies,
who willprobablyresellthe satelliteband
width to serviceproviders (likeISPs), who
will sell to customers.

The goal isto make the satellitesystems
transparent to end users—you buy the
service,and somebody elseworries about
the plumbing. This transparency is
incredibly important. Cyberstar, for
example, is working on deals with router
vendors to facilitate intelligentrouting of
hybrid networks. "Satelliteguyscan't just
do satellites—we have to know about the

network architecture as well," says
Maehl.

Shooting for the Stars
According to analysts conducting research
for Motorola, the total telecommunica
tions market is about $650 billion, and
that's going to double in 10years, chiefly

due to data communications. In other
words, thereareawhole lotofpeople out
there needing a whole lot of bandwidth.
And we'll need every hose wehave toput
out that fire: fiber, ATM, Synchronous
Optical Network(SONET), xDSL, Gigabit
Ethernet, cable modems, satellites, and
probably a few that haven't even been
thought of yet.

"I don't think the fact that it's a satel
litesystem isgoingto makea difference,"
says Guy Christensen. He sees all telecom
munications systemscompeting on their
availability, price, and speed.That means
there are going to be two big winners:
whoever gets its broadband serviceto con
sumers first, and whoever can offer the
most bandwidth with at least not-unrea
sonable latency.

Atthis point, the race could fall to any
ofthecompanies puttingtogetherabroad
band satellite system. Or even to someone
we've never heard of. The profile of the
broadband satellite race has changed a
great deal since last spring. AT&Thas
dropped out. Teledesic changed its con
figuration. AndMotorolaiscollapsing two
of its systems (M-Starand Millennium)
into Celestri.

Gentleman, to your launch pads. ID!

JohnMontgomery isBYTE's West Constbureau
chief. You canreach himat jmontgomery@dev5
.byte.com.
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Socket to Me
The Pentium II's proprietary slots could extend Intel's control over the PC

architecture. That's bad for Intel's competitors. But what does it mean for users?
By Tom R. Halfhill

Soucan't fit a square peg in a round hole. And lately,
Intel has much of the PCindustry feeling like a square
peg. Theroundholes arethenewCPU interfaces Intel
hasbeenintroducingfor itsP6-class processors. They

aremaking itmore difficult forrival chipmakers tocompete with
Intel, andthey're dividing theindustry intocamps thatarefight
ing over thefuture ofthePC system architecture. Caught inthe
crossfire are users. Will the PC

standard they've always
thought was open soon be
come proprietary?

It all started in 1995 when

Intel introduced the first P6-

classmicroprocessor, the Pen
tium Pro. At the same time,
Intel rolled out a new inter

face—called Socket 8—that

connects the Pentium Pro CPU

to the motherboard. The 387-

pinSocket8wasincompatible
with Socket 7, which is the
standard 296-pin ZIFsocket
usedbyallP5-class processors,
including Intel's own Pen
tiums, Advanced Micro De
vices' K5and K6, Cyrix's 6x86
and 6x86MX, and Centaur
Technology's new IDT-C6.

Last May, Intel introduced
another P6-class processor,
the Pentium II, and another
new CPU interface, Slot 1.
Electrically, Slot 1 is identical
to Socket 8. Butphysically, the
Pentium II and Slot 1 repre
sent major departures from
past standards.

Instead of sellingthe CPU in
a smallceramicor plasticpackagestudded with pins—theflat,
black square commonly referred to as a chip—Intelencloses
the Pentium II in a much larger carrier known as a SingleEdge
Contact (SEC) cartridge. It's really a daughtercard sealed inside
aprotectivehousing,and it's the onlywayanyonecanbuyaPen
tium II.The SEC cartridge requires a 242-contactSlot 1 on the
motherboard.

Intel isn't stopping there. Inmid-1998, the companywillintro
duce another PentiumIIprocessor (code-named Deschutes)and
another interface for desktop systems, Slot 2. For notebook com
puters, Intelwillintroduce a miniaturizedversion ofthe SEC car
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tridge andaminiaturized version ofSlot 1,which will also work
with Deschutes-series processors.

It's the biggest barrage of CPU interfaces in industry history,
but that's not the problem. The problem—fromthe viewpoint
of Intel's competitors—is that all thesenew sockets and slots
are Intel's proprietary technology. And Intel doesn't want to
share them with just anybody. The chip giant is guarding the

new interfaces with strong
patents that make reverse-
engineering a much greater
legalchallenge than a tech
nical challenge. Although
Intel allows motherboard

manufacturers to use the

new interfaces, it won't
license them to rivals who

produce x86-compatible
processors. And that puts
many companies in a diffi
cult position.

AMD, Cyrix, and Cen
taur can't make processors
that fit motherboards with

SEC slots. Vendors of core-

logic system chip sets can
support the slots,but only if
they can license proprietary
technology from Intel.
Motherboard companies
can't make motherboards

that accept P6-class proces
sors from any x86 vendor,
as they can today with Sock
et 7and P5-class processors.
They also can't make Sock
et 7 motherboards with

Intel's latest systemchip sets
(because the chip sets aren't

compatible with Socket 7), and they face a more limited choice
of chip-set suppliers for SEC motherboards because some would-
be suppliers don't have an Intel license.

These are unexpected obstaclesfor an industry that has been
comfortably making PCclones for more than a decade. Moth
erboard makers have to choose sides because it costs too much

to build motherboards with both a Socket 7 and an SEC slot. Users

will have to make a choice, too.
One solution, of course, is to stickwith Intel, whose proces

sors offer the best all-around x86 performance (integer, FP,
MMX). But Intel CPUs cost about 25 percent more than CPUs
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from other x86 vendors, and SEC moth
erboards cost $30 to $100 more than Sock
et 7 motherboards.

The PC market has alwaysthrived on
competition. But now it's almost as if
PCsare following the lead of the Macin
tosh—a historically proprietaryarchitec
ture that's goingproprietary againafter
a brief flingwith cloning.

What's Open?
It's easyto portray Intel as the bad guy.
"Intel is trying to do exactly what IBM
triedtodoin1987 bydriving theindustry
toward a proprietary bus, in that case
MicroChannel,"says GlennHenry, pres
ident of Centaur Technologyand a for
mer IBMFellow. "In fact, that's one rea
son why I left IBM. I thought they were
being stupid."

Henry is referring to IBM's Micro
Channelarchitecture, aninternalperiph
eral bus that IBM pushed as the successor
to ISA. Micro Channel was a proprietary
bus that other companies had to license
from IBM. If successful, Micro Channel
mighthaveforcedsomeclonecompanies
out of business and restored IBM's con

trol over the PC architecture it invented

in 1981. But the bus failed to catch on.

"Customers voted Micro Channel out of

existence," says Henry. "Now it's in the
Computer Hall of Shame."

Without question, Intel is gradually
establishing control over the PCarchitec
ture. The critical components of a PCare
the CPU, the systemchipset, the graphics
controller, the memory chips, and the
motherboard. Intel makes about 90 per
cent of the CPUs and 80 to 85 percent of
the system chip sets. Intel is also the lead
ing motherboard manufacturer.

Intel recently announced its intention
to acquire Chips & Technologies, which
makes key components for notebook
computers and is working with Intel and
Hughes to develop a 3-D graphics con
troller chip (code-named Auburn); this
controller isa threat to companies such as
S3.Intel also owns part of Rambus, which
stands a good chance of setting the future
standard for memory chips. Intel and
Rambus are promoting Rambus DRAM
(RDRAM) asthe successorto synchronous
DRAM (SDRAM), which would mark the
first time since 1974that a single compa
ny controls the DRAM standard.

Not since IBM's heyday in the early
1980s has a company enjoyed so much
dominance over the PC architecture. And
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Intel has done it without sellinga single
PC underitsownname. It seems theonly
thingbeyondIntel's reach isthe OS, which
is still firmly in the grip of Microsoft.

Does that make Intel the Evil Empire?
Before indulging too deeply inconspira
cy theories, keep four points in mind:

• Like anycompany, Intelhasarightto
invent technologies and protect them
with patents. "As an Intel stockholder, I
would get very upset if Intel gave away
its most valuable secrets without getting
anything for them," says Manny Vara,
Intel'spublicrelationsmanagerfor desk
top CPUs.

• Intel had solid technical reasons for

inventing a new CPUinterface. Socket 7
doesn't have enough bus bandwidth for
high-end systems and servers, especially
multiprocessor (MP) configurations. All

bus traffic on Socket 7 moves across a sin
gle64-bit-wide bus.Atthe typicalbusfre
quency of 66.6 MHz, that's about 533
MBpsof peak bandwidth. Even when the
bus frequency increases to 100MHz next
year, it still won't be enough for high-
endsystems. (See thefigure "Comparing
Peak Bus Bandwidth,"page75.) So Intel
added a second 64-bit-wide bus to the Pen
tium Pro and Pentium II. This backside bus

talks independently to the Level 2 (L2)
cache and runs faster than the frontside
bus. It needs at least 72 more pins than
were available on Socket 7.

• Not everyone isfrozen out; Intel does
sharesomeof itsP6technologywith oth
ers. Forexample, it helpscompaniessuch
asCorollary, NCR, and Hyundaidevelop
P6-compatible chip sets for MPsystems
withmorethanfourCPUs. Intelsays those

Sorting Out the Slots

All of Intel's P6-class pro
cessors use a similar

electrical interface-only the
physical interfaces are mark
edly different. Is this a ploy
to make the interfaces more

difficult to clone? No, be
cause the physical connec
tors are available from inde

pendent suppliers, and
anyone can use them. Intel's
patents protect the bus pro
tocols, not the sockets and

slots themselves.

Instead, Intel is trying to
match each interface to the

processor package and to
different markets. Here's

how they break down:
Socket8isa387-pinZIF

socketforthe Pentium Pro. It

requires a multichipmodule-
a special chip package that
includes a CPU die and one

ortwo SRAM dieforthe Lev-

el2cache(256KBto1MB).
The L2 cache can run at the

full core frequency of the
CPU (currently up to 200
MHz). The PentiumProsup
ports an L2 cacheable ad
dress space of 64GB and is
found in high-performance
desktops and servers.

Slot 1 is a 242-contact

daughtercard slot that ac
cepts a Pentium IIprocessor

packaged as a Single Edge
Contact (SEC) cartridge.
Inside the cartridge are the
CPU dieand enough SRAM
chipsforan L2cache ofupto
512 KB. The current Pentium

II supports 512 MBofcache-
able address space, much
less than a Pentium Pro.

Motherboards can have one

or two of these slots. The

frontside bus usually runs at
66.6 MHz and will increase

to 100 M Hz when Intel intro-

duces the 440BX system
chip set in the first half of
1998. The L2 cache can run

at a 1:1, 1:2, or 1:3 ratio of
the core frequency. How
ever, it typically runs at 1:2
because higher frequencies
would require expensive
SRAMs, and Intel aims Slot

1 at mainstream desktops
and servers.

Slot 2 is a new daughter-
card slot that will accept Pen
tium II processors packaged
in a slightlylarger SEC car
tridge. Slot 2 will not replace
Slot 1. Instead, Intel willaim
Slot 2 at higher-end desk
tops and servers. Mother
boards can have up to four of
these slots for glueless mul
tiprocessing, and even more
by using custom chip sets.

There's roominsidethe larg
er cartridge for more SRAM
chips-enough forL2caches
well beyond 512 KB.Slot 2
processors will support
much more cacheable mem

ory than Slot 1 processors
(probably 64 GB).Byusing
expensive burst SRAMs, the
L2 cache can run at the full

core frequency. Thefrontside
bus won't run slower than

100 MHz.

Intel'smobileslot(asyet
unnamed) is a physically
smaller version of Slot 1 for

notebook computers. Other
wise, it's the same as Slot 1.

Intel alsosells mobileproces
sors on a small card known

as a mobile module.

Contrary to some reports,
future P6 chips aren't nec
essarily tied to specific slots.
For example, the Deschutes
processor-slated for mid-
1998-is simply a Pentium II
fabricated on a 0.25-micron

process. (Current Pentium II
chips are 0.35-micron.)
Deschutes will arrive at clock

speeds of 333 MHz and
higher, and it will gradually
replace today's Pentium II.
There will be versions for Slot

1, Slot 2, the mobile slot, and
the mobile module.
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companies"advancethe PC architecture,"
while rivalssuch asAMD and Cyrix mere
ly undercut Intel's market share.

• Intel can't make the PC architecture

proprietary because it was never truly
open to begin with. This runs contrary to
common wisdom, which holds that PCs
are more popular than Macs because
they're an open standard that anyone can
clone. But in fact both the IBM PC and

the Mac were proprietary from the start.
The PCwas cloned only because it was
easier to clone. Byinventing a bus proto
col that's difficult to duplicate, Intel is
proving that PCsaren't as open as many
people think.

Preserving Socket 7
All this might seem to doom Socket 7
and Intel'scompetitors to the endangered
species list. Not necessarily. Although
Socket 7 lacks the bandwidth needed by
high-end systems,it's still good enough
for low- to mid-range systems—thekind
most people buy.That also happens to
be the mainstream market coveted by
AMD, Cyrix, and Centaur.

"Weare not limited bySocket 7.That's
the clear message I want to get across,"
says Lance Smith, AMD's technicalmar
keting director. "We're limited by time,
more than anything else—the time we
need to get new products out the door."

Earlynextyear, newCPUs, system chip
sets, motherboards, and SDRAMs will
boost Socket 7's bus frequency to 100
MHz. That will boost the bandwidth to

Socket to Me

Comparing Peak Bus Bandwidth

4000
333-MHz corefrequency,
333-MHz backsidebus

3000

2000

I Total bus bandwidth

at 66.6 MHz (MBps)

I Total bus bandwidth

'at100 MHz (MBps)

300-MHz core frequency,
150-MHz backside bus

No backside bus

3464MBps

333-MHz corefrequency,
166.5-MHz backsidebus

1733 MBps

N/A

Socket 7 Slotl Slot 2

Intel's CPU slots offer more peak bus bandwidth than Socket 7

because they drive a backside bus at higher frequencies.

800MBps—50 percent more than today's
533 MBps at 66.6 MHz.

Meanwhile, engineers are striving to
reduce bus traffic. Enlarging the Level 1
(LI) cache increases the possibility that a
CPU will find the instructions and data

it needs without venturing out on the
bus. AllCPUs have bigger L1 caches these
days;AMD, Cyrix, and Centaur include
64 KB in their latest chips. That's twice
as much cache as Intel's Pentium, Pen

tium Pro, and Pentium IIchips.
It's likely that AMD will add even more

cache when the K6 moves from its current

0.35-micron fabrication process to 0.25-
micron in the next few months. The

smaller process will shrink the die from
its current size of 162 square millimeters
to a miniscule 68mm^. That leaves plen
ty of room to add cache while still hold
ing down the cost.

Centaur is taking a similar approach.

Seven Ways to Boost Socket 7
PROS CONS LIKELY PLAYERS

1. Speed up the CPU bus Faster overall performance for
L2 cache and main memory

More expensive motherboards;
probably fewer motherboard suppliers

Everyone

2. Enlarge the LI cache Higher rate of cache hits Consumes more silicon area on the

microprocessor
AMD

3. Enlarge the L2 cache Higher rate of cache hits Requires more SRAM chips Unknown

4. Add an L2 backside bus Separates cache trafficfrom
frontside bus traffic

Adds expense to microprocessor and
requires a daughtercard that plugs into
Socket 7

Unknown

5. Integrate the L2 cache Greatly speeds up access to L2
cache; eliminates need for external
L2 cache or allows optional L3 cache

Consumes more silicon area on the

microprocessor
Centaur, AMD

6. Use an in-line L2 cache Speeds up access to L2 cache;
doesn't consume any silicon area
on microprocessor

Complicated design with multiple bus
speeds; requires a daughtercard that
plugs into Socket 7

System chip-set
suppliers

7. Integrate the L2 cache
in a multichip module
(MCM)

Speeds up access to L2 cache over
dedicated backside bus; doesn't
require a daughtercard

Prohibitively expensive unless
manufactured with IBM's C4

process technology

AMD,Cyrix
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Get more than

just a great price.

Call today and get a
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some free advice

and a free CDW
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UMAX Astra 600S
• Single-pass • Resolution:
300 %600 dpi optical, 4800 dpi
interpolated • Scan speed:
3ms/line grayscale, 9ms/line
color •Maximum scan area:
8.5" x 14" • Scanning modes:
30-bit color, 10-bit grayscale
• Software: Presto!,
PageManager with OCR, UMAX
Copy Utility, VistaScan

$169.74

mmm pcanywhere32
V8.0
ForWindows V3.x, 95 and NT

1=ii' fiaa Symantec pcANYWHERE32 V8.0 gives you
'?•? Mi7 f optima! :j2-bit support forbothWindows"95

and Windows NT. It also includes versions
of pcANYWIlURE for Windows V3.1 and
DOS so you can run pcANYWHERE on all

the platforms you use. pcANYWHERE supports the latest,
fastest hardware to optimize your connection time.

Host and remote .

Host only

$377.18 CDW88605 Remote only..

559.60 CDW 93317
..$78i75 CDW 93320
OOOflOf CDW 93322

Software: Presto!, PageManager with OCR, UMAX
Copy Utility, VistaScan and Adobe PhotoDeluxe

'After $70 mail-in manufacturer upgrade rebate.
Restrictions apply-please call for details.

Hardware, Software & Peripherals at DISCOUNT Prices!

Microsoft
Windows NT Server V4.0
Upg + 5-client license CD 365.77
Upg +10-client license CD 485.83
Comp upg + 5-dient license CD 365.77
Compupg + 10-client licenseCD 485.83
Server + 5-client license CD 729.14
Server + 10-clier:t license CD 1006.40
Single-client license upg 15.52
Single-client license ..... ..29.96
Windows NT Workstation V4.0
Version upg CD 129.52
Single-client upg 229.98
Full version CD . ... 269.94

IntranetWare
5-userCD 739.47
10-user CD 1394.10
25-user CD 2328.46
50-userCD 3305.47
Call for Novell IntranetWare upgrades.

IntranetWare for Small Business
1-user additional license 45.08
5-user additional iicense 218.23
Server with 5 licenses 598.63
Call for additional Novell IntranetWare

multi-user configurations.

Impact IO ISDN modem external 249.86
3C509B-TPO EtherLink III 10BT ISA 58.58
3C509B-COMBO EtherLink III combo ISA... 119.36
3C509B-TPC EtherLink III coax ISA 69.45
3C905-TX Fast EtherLink XL 10/100 PCI 88.46
3C900-TPO EtherLink XL 10BT PCI 91.45
X900-COMBO Ethernet XL PCI combo 129.44
3C589-TP EtherLink IIILAN PC Card 10BT 129.68
3C562D-TP EtherfJnk III33.6 PC Card 10BT. 259.25
OfficeConnect 4-port hub 59.98
SuperStack II Hub 7568112-port 10BT ...499.49
OfficeConnect 8-port hub 81.69
SuperStack II Hub 24-port 10BT 859.58

CHEYENNE
ARCserve V6.1 for NetWare
workgroup edition 25-user license 408.03
ARCserve V6.1 for NetWare enterprise
edition unlimited-user license 1058.39

Ciie^mtiii

HinWIHlrH.
FastHub 104T 4-port 100BTX hub 467.68
FastHub 108T 8-port 100BTX hub 768.64
FastHub 216T100BTX Fast Ethernet hub 1839.45
2501 Ethernet dual serial router 1737.25
766 ISDN access router 609.89

COMPAQ
Netelligent 10BT PCI controller 81.4B
Netelligent 10/100BTX PCI controller 98.57
Netelligent 5226 24-port Ethernet switch 2009.96

1221 HEWt-ETT*
MOSM PACKARD

HP JetDirect 150X print server 167.98
HP JetDirect 10/100BT print server
card internal 389.49
HP JetDirect Ethernet 10BT 307.04
HP JetDirect EXPIus print server external 289.40
HP JetDirect EXPIus3 printserver external 389.78

E
IBM PC Server 310

5/200 32MB no hdd 8X CD 2098.89

5/200 32MB 2.1GB 8X CD 2465.91
IBM PC Server 315

6/200 32MB no hdd 8X CD 2399.63
6/200 32MB 2.1GB 8X CD 2799.96
IBM PC Server 330

6/200 32MB ECC optional hdd 8X CD ....4779.40
6/200 32MB ECC 2x2.25GB 8X CD 7668.88

Ji^.numri-JrM.imrn

StackPro 100 8-port 100BTX hub 449.00
StackPro 100 10-port 100BTXhub 509.16
Combo Ether16 LAN card 34.81
Combo EtherPCI LAN card 49.24
Combo PC/Ethernet card 10BT 69.57
EtherFast 2-port 10/100 switch 264.43
10BT 5-port workgroup hub 49.24

NETGEAR

10/100 Fast Ethernet PCI adapter 49.73
EN104 4-port 10BT slimline Ethernet hub 63.25
EN108 8-port 10BT slimline Ethernet hub ....84.60
FE104 4-port 100BT Fast Ethernet hub..179.02
FE108 8-port 100BT Fast Ethernet hub..358.87

SMC
EtherEZ 51 10BT hub 59.69
EtherEZ 16TC 10BT hub 188.88
EtherEZ 10BT ISA 55.16
EtherPower 10/100 Card Bus PC Card 156.45
EtherPower II 10/100 PCI 66.45
TigerStack 12-port TA hub 419.50
TigerStack 26-port TA hub 859.21

iomega
Zip drive 100MB parallel 149.95
Zip drive 100MB external SCSI 149.95
Zip drive 100MB internal SCSI 149.95
Jaz drive 1GB internal SCSI-2 299.95
Jaz drive 1GB external SCSI-2 399.95
Ditto drive 2G'B internal 149.95
Ditto drive 2GB external 199.95
Ditto Dash Card 59.95
Ditto 3200MB Travan internal 146.72

rm HEWLETT*
mLtiM PACKARD

HP Colorado T3000 3.2GB TBU 186.98
HP Colorado T4000s Travan internal 369.75
HP Colorado T4000s Travan external 459.73

Quantum
Fireball ST 1.6GB Ultra ATA 159.87
Fireball ST 2.1GB UltraATA 198.87
Fireball ST 3.2GB UltraATA 235.52
Fireball ST 4.3GB Ultra ATA 279.32
Fireball ST 6.5GB Ultra ATA 384.93

SPseagate
1.2GB EIDE 149.66
2.1GB FastATA-2 177.64
2.1GB Ultra SCSI 228.30
2.5GB Fast ATA-2 199.71
4.5GB Ultra SCSI 827.53
9.1GB Ultra SCSI 1029.01

Alps GlidePoint Wave keyboard/touchpad 69.27
Alps GlidePoint Windows 95 keyboard 98.10
Casio QV-300 digital camera 668.34
Connectix Color QuickCam V2.0 218.62
Epson PhotoPC digital camera 246.64
Epson PhotoPC 500 digital camera 399.00
Epson ActionScanning System II 199.34
Epson Expression 636 Exec scanner 799.00
Hewlett Packard ScanJet 5s 199.58
Hewlett Packard ScanJet 5p 297.08
Hewlett Packard ScanJet 4cse 695.77
Kensington Mouse-in-a Box 27.29
Kensington ExpertMouseV5.0PS/2 95.83
Kensington Orbit 51.56
Kodak DC50 Zoom DigitalCamera 499.00
Kodak DC120 Zoom Digital Camera 799.00
Logitech Cyberman II game controller 88.39
Logitech PageScan Color Pro 275.85
MicrotekColor PageWiz compact scanner....158.21
Microtek ScanMaker E3 color flatbed 149.00
Microtek ScanMaker E6 std color flatbed 284.34
Nikon Coolpix 300 digital camera 674.04
Play Snappy video still capture 139.15
Ricoh RDC-2 digital camera 599.00
UMAX Astra 600P scanner 149.35
UMAX Astra 600S scanner 169.74

UMAX Astra 1200S scanner
w/PhotoDeluxe 377.18
Visioneer PaperPort mx scanner 149.26
Visioneer PaperPort ix scanner 149.26
Visioneer PaperPort Strobe scanner 249.99

MAG Innovision 410V2 14" 0.28mm 209.50
MAG Innovision 510V2 15" 0.28mm 298.44
MAG Innovision 710V2 17" 0.28mm 495.26
Magnavox MB4010 14" 0.28mm 199.07
Magnavox MV5011 15" 0.28mm 257.16
Magnavox MB7000 17" 0.28mm 479.98
NEC MultiSync E500 15" 0.25mm 374.91
NEC MultiSync E700 17" 0.25mm 659.18
NEC MultiSync E1100 21" 0.28mm 1249.22
NEC P750 17" 0.25mm 785.92
NEC P1150 21" 0.28mm 1388.76
Princeton E050 15" 0.28mm 267.44
Princeton E070 17" 0.28mm 469.36
Princeton E090 19" 0.26mm 849.20
Samsung SyncMaster 500s 15" 0.28mm 279.00
Samsung SyncMaster 700s 17"0.28mm 499.00
Sony Multiscan 100sx 15" PnP 0.25mm ....329.00
Sony Multiscan 200sx 17" PnP 0.25mm 604.03
Sony Multiscan 300sf 20" PnP 0.30mm 1385.92
ViewSonic E641 14" 0.28mm 205.81
ViewSonic E655 15" 0.28mm 279.02
ViewSonic G771 17" 0.27mm 524.59
ViewSonic P815 21" 0.25mm 1429.71

SE
3Com LAN PC Card combo 174.13
3Com 33.6 10BT LAN+modem 259.25
3Com 33.6 10BT LAN+modem combo 299.12
3Com 32-bit Fast EtherLink XL CardBus 147.57
Hayes ACCURA 33.6 10BT Ethernet 299.91
Hayes ACCURA 56K 179.79
Hayes OPTIMA 56K 199.14
Intel EtherExpress PRO/100
16-bit PC Card adapter 148.89
Intel EtherExpress PRO/100
32-bit Card Bus adapter 158.10
Motorola Mariner 33.6 359.16
Motorola MobileSURFR 56K 179.03
New Media PC Card joystick adapter 59.06
Practical Peripherals 33.6 149.46
Practical Peripherals 56K F.cx celljiar 179.91
Simple 33.6 cellular 149.74
Simple 33.6 Communicator w/SimpleJack.. .139.09
Simple 56K Communicator 154.72
U.S. RoboticsEthernetadapts w/XJACK 109.00
U.S. Robotics 33.6 cellular 239.00
U.S. Robotics 33.6 cellular w/XJACK .. .229.95
U.S. Robotics 33.6 w/XJACK 219.00
U.S. Robotics 56K w/XJACK 229.20
Xircom 33.6 148.95
Xircom 33.6 Ethernet 10BT 267.84
Xircom 33.6 Ethernet combo 299.52

(DHayesr
ACCURA 33.6K faxmodem internal 95.61
ACCURA 33.6K faxmodem external 119.41
OPTIMA 336 Business Modem internal 169.02
OPTIMA 336 Business Modem external 179.91
ACCURA 56K internal 139.29
ACCURA 56K external 169.71
ACCURA 56K speakerphone internal 177.98
ACCURA 56K speakerphone external ....189.48
OPTIMA 56K internal 267.21
OPTIMA 56K external 289.59
ACCURA ISDN 259.39

(M) MOTOROLA
ModemSURFR 56K internal 145.22
ModemSURFR 56K external 158.12
VoiceSURFR 56K internal 159.62
VoiceSURFR 56K external 169.40
BitSURFR Pro EZ ISDN 259.86

——'PMCTICM

56K data/fax modem internal 129.97
56K data/fax modem external 159.91

(Mtobotics
Sportster Series
Winmodem V.34 33 6 internal w/fax 76.24
V.34 33.6 internal w/fax 114.38
V.34 33.6 externa! w/fax 139.38
Voice V.34 33.6 internal w/fax 139.07
Voice V.34 33.6 external w/fax 159.90
56K x2 internal 197.99
56K x2 external 217.99
56K x2 Voice internal 217.99
56K x2 Voice external 237.99
56K Winmodem 177.99
ISDN 128K terminal adapter 226.93
Courier Series
V.34 33.6 internal w/fax 215.81
V.34 33.6 external w/fax 234.79
56K x2 internal 229.55
56K x2 external 264.99
l-modem ISDN V.34 faxmodem internal ...239.89
l-modem ISDN V.34 faxmodem external. . 279.63
DataBurst ISDN U interface external ..,,208.25
DataBurst ISDN S/T interface external. ,239.39

/.POM

33.6 voice/SVD internal 109.91
V.34I Plus 33.6 faxmodem internal 79.80
V.34X Plus 33.6 faxmodem external 99.22
56K internal 139.29
56K external 159.86

brother.
HL-720 laser 289.93
HL-730 laser 329.18
MFC-4550 5-in-1 699.99
MFC-6550mc 6-in-1 929.66

Canon1
BJ-30 monochrome 267.22
BJC-80 299.00
BJC-250 149.00
BJC-620 299.00
BJC-4304 Photo 239.00
BJC-4550 499.00

EPSON
FX870 289.18
LQ670 349.85
LO2070 384.00
LX300 „ 169.17
Stylus Color 400 199.00
Stylus Color 600 299.00
Stylus Color 800 399.00
Stylus Color 1520 799.00
Stylus Color 3000 1999.00
Stylus Photo 499.00

Thai hewlett-
mL'EMPACKARD

HP DeskJet 340 portable inkjet printer 299.84
HP DeskJet 672C color printer 199.00
HP DeskJet 694C color printer 269.00
HP DeskJet 820Cse color printer 249.00
HP DeskJet 1000Cse color printer 499.00
HP LaserJet 5se printer 1049.00
HP LaserJet 6Lse printer 399.00
HP LaserJet 6MP printer 879.85
HP LaserJet 6Pse printer 799.00
HP OfficeJet 570 multi-function 549.00

LEXMtVRK.
Color Jetprinter 1000 139.99
Color Jetpnnter 2030 185.24
Color Jetprinter 3000 239.50
Color Jetpnnter 7000 399.61
Optra E+ 399.76
Optra S 1250 1014.82
OptraS 1650 1259.32
Optra S 2450 2189.10
Optra SC 1275 3916.00

OKIDAM
ML320 Turbo 318.59
ML390 Turbo 338.10
Okipage 4w 199.00
Okipage 6e 299.00
Okipage I6n 867.65
OL600e 299.00

800-959-4239 CDW features FedEx shippiits a» low »/*afe/awS
©1997 CDW" Computer Centers, Inc.
200 N. Milwaukee Avenue, Vernon Hills, IL 60061



i& called objectivity.
I Adobe mm

i / Illustrator F\"
tyfeS V7.0 Adobe

"*»"«-» » For Windows 95 and NT
• Identical feature set on Windows and
Macintosh systems for easy sharing of files
across platforms • Professional typographical I
controls, including rowsand columns, vertical I
text, search and replace and built-in spelling checker
• URL embedding for creating web graphics with built-in links

Upgrade CD $11 6-30 CDW 86042
Competitive upgrade CD $269-70 CDW 86043
CD* $365.52 CDW 93091

"Withpurchase of full-versionproduct while supplies last.

II
i cS?Seagate software

Seagate
Backup Exec for
Windows NT V7.0

Free
Intelligent
Disaster

Recovery!*

Mctosott FrontPage 98
For Windows 95 and NT

Free 3-cd
ActionPack!*

Seagate Backup Exec"* for Windows NT is the system of
choice for high-performance, reliable Windows NT data
protection-and the most comprehensive solution for 100%
BackOfficecompatibility. As the first backup solution designed
for Windows NT, Backup Exec incorporates the Windows NT
APIs for superior 32-bit performance and ease-of-use.

Enterprise edition .

Single-server edition..

S858.91 CDW 94890

S429.88 CDW 94889
'Must register to receive free IDR. Registration details inside box.

Offer valid throuah 12/31/97.

New leading-edge features like WYSIWYG
frames creation and editing as well as
WYSIWYG table drawing support make
FrontPage 98 a must-have for new users,
while sophisticated users will find support
for the latest HTML tags supported by
next-generation browsers.

New features include: • Microsoft Image Composer VI.5
(with Microsoft GIF Animator) • Microsoft Internet
Explorer V3.0 • Microsoft Personal Web Server
• Microsoft Web Publishing Wizard Vl.5

$48.26 CDW 96190Version upgrade CD..

CD.. $134.91 CDW 96254

CDW® carries more than roducts! If vou don't see it,

TOSHIBA
Libretto mini-notebooks
50CT 5/75 16MB 772MB 6.1" active 1929.45
Satellite & Satellite Pro notebooks
220CDS 5/133 16MB 1.34GB
12.1 dual 10X CD 1899.13
440CDX 5/133 MMX 16MB 1.34GB
12.1" dual 10X CD 1989.69
440CDT5/133 MMX 16MB 1.34GB
12.1" active 10X CD 2799.55
460CDT 5/166 MMX 32MB 2.02GB
12.1" active 10X CD 3659.16
Portege notebooks
300CT 5/133 MMX 32MB 1.5GB
10.4" active 3369.46
660CDT 5/150 16MB 1.2GB
11.3" active 10X CD 3189.63
Tecra notebooks
500CDT 5/120 16MB 1.26GB
12.1" active 6X CD 1995.94
510CDT 5/133 16MB 2.1GB
12.1" active 10X CD 2659.76
520CDT 5/166 MMX 32MB 2GB
12.1" active 10X CD 4159.45
530CDT 5/166 MMX 32MB 2GB
12.1" active 10X CD 4579.17
730XCDT 5/150 MMX 16MB 2GB
12.1" active 10X CD 3499.77
740CDT 5/166 MMX 16MB 3GB
13.3" active 10X CD 4659.23
740CDT 5/166 MMX 16MB 3GB
13.3" active 10X CD 4849.62
750CDT 5/233 MMX 32MB 4.7GB
13.3" active 20X CD 6449.23
Infinla mini-towers
7161 5/166 MMX32MB 2.38GB12X CD ...1649.89
7201 5/200 MMX 32MB 3GB 12X CD ..1989.24
Equium desktops
5230D 5/233 MMX 32MB 3GB 24X CD...1798.36
6200D 6/200 32MB 3GB 12X CD 2118.60
6230D 6/233 32MB 3GB 24X CD 2199.43
Equium mini-towers
6200M 6/200 32MB 4.3GB 12X CD 2479.47
6260M 266MHz Pentium II 32MB
3.7GB 16X CD 2569.07

ACGR 44 & Texas
"»•«" >T Instruments

Extensa notebooks

610CD 5/150 16MB 1.4GB
11.3" dual 10XCD
610CDT 5/150 16MB 1.4GB
11.3" active 10X CD 2549.84
660CD 5/166 MMX 16MB 1.35GB
12.1" dual 10X CD 2699.55
660CDT 5/166 MMX 16MB 2.1GB
11.3" active 10X CD 3179.04
TravelMate notebooks
TM7060 5/166 MMX 32MB 2GB
12.1" active 10XCD 4289.59
TM7063NT 5/166 MMX 32MB 3GB
12.1" active 10XCD 4949.69

AST
Ascentia notebooks

A60+5/150 16MB 1.44GB
12.1" active 10XCD 2369.15
A60+5/150 16MB 2.1GB
12.1" active 10X CD 2887.70
A70+ 5/150 MMX 16MB 1.44GB
12.1" active 10XCD 2489.84
A70+ 5/150 MMX 16MB 2.1GB
12.1" active 10XCD 3299.67
P70 5/150 MMX 32MB 2.1GB
12.1" active 10X CD 3148.94
P80 5/166 MMX 32MB 3GB
12.1" aclive 10X CD 3568.98
Bravo LC Series desktops
5/166 MMX 16MB 2GB 1115.18
5/200 MMX 32MB 2GB 1339.17
233MHz Pentium II 32MB 2GB Win95..2099.23
233MHz Pentium II 32MB 2GB WinNT ..2197.23

Bravo MS Series desktops
5/166 MMX 16MB 2GB 16X CD 1514.69
5/166 MMX 32MB 2GB 16X CD 1619.87
5/200 MMX 32MB 3GB 16X CD 1696.69
5/233 MMX 32MB 3GB 16X CD 1849.48

.1964.67

AST
Bravo MS-T Series mini-towers
5/200 MMX 32MB 3GB 16X CD 1779.77
5/233 MMX 32MB 3GB 16X CD 1899.03

COMPAQ.
Armada notebooks
1530DM 5/133 MMX 16MB 1.4GB
12.1" dual 10X CD 2399.79
1550DMT 5/133 16MB 1.4GB
12.1" active 10X CD 2899.39
1580DMT 5/150 MMX 16MB 2.1GB
12.1" active 10X CD 3399.10
4130T 5/133 16MB 1.08GB 11.8" active ...2459.43
4131T5/133 16MB 1.4GB 12.1" active ..2769.98
4150 5/150 MMX 16MB 1.6GB 12.1" dual ...2899.34
4160T 5/166 MMX16MB 2GB 12.1"acBve....3999.00
4160TSL 5/166 MMX 16MB 2GB
12.1" active slimline CALL!
7330T 5150 MMX16MB 2.1GB 121"active...3799.00
7350MT 5/166 MMX 32MB 2.1GB
12.1" active 4499.00
7710MT 5/150 MMX 16MB 1.6GB
12.1" active 3699.00
7730MT 5/166 MMX 32MB 2.1GB
12.1" active 4399.00
7750MT 5/166 MMX 32MB 2.1GB
12.1" active 4999.00
7770DMT 5/233 MMX 32MB 3GB
12.1" active 20X CD CALL!
Deskpro 2000 desktops
5/133 16MB 1.2GB 979.00
5/133 16MB 2.5GB 1089.00
5/166 MMX 16MB 2.1GB 1169.00
5/166 MMX 16MB 3.2GB 1219.00
5/200 MMX 16MB 2.1 GB 1319.00
5/200 MMX 32MB 3.2GB 1489.00
5/233 MMX 32MB 3.2GB 16X CD 1859.00
233MHz Pentium II 32MB 2.1GB CALL!
233MHz Pentium II32MB 3.2GB 24X CD...CALL!
266MHz Pentium II32MB 3.2GB 24X CD ...CALL!
Deskpro 2000 mini-towers
5/166 MMX 16MB 3.2GB 16X CD 1529.00
5/200 MMX 32MB 3.2GB 16X CD 1679.00
266MHz Pentium II32MB 3.2GB 24X CD...CALL!
300MHz Pentium II32MB 3.2GB 24X CD ...CALL!
Deskpro 4000 desktops
5/166 MMX 16MB 2.4GB 1389.00
5/166 MMX 32MB 3.2GB 1599.00
5/200 MMX 32MB 2.4GB 1689.00
5/200 MMX 32MB 3.2GB 1759.00
5/233 MMX 32MB 3.2GB 16X CD 2129.00
233MHz Pentium II 32MB 2.4GB CALL!
233MHz Pentium II 32MB 3.2GB 24X CD..CALL!
266MHz Pentium II 32MB 3.2GB 24X CD...CALL!
Deskpro 4000 mini-towers
5/166 MMX 32MB 3.2GB 16X CD 1799.00
233MHz Pentium II 32MB 3.2GB 24X CD...CALL!
266MHz Pentium I! 32MB 3.2GB 24X CD...CALL!
Deskpro 6000 desktops
233MHz Pentium II 32MB 2.1GB 24X CD...CALL!
266MHz Pentium II 32MB 2.1GB 24X CD...CALL!
266MHz Pentium II32MB 4.3GB 24X CD ...3199.81
300MHz Pentium II 64MB 4.3GB 24X CD...3879.89
Deskpro 6000 mini-towers
266MHz Pentium II 64MB 4.3GB 24X CD ...CALL!
300MHz Pentium II 32MB 4.3GB 24X CD....CALL!
Presario desktops
2200 5/180 16MB 1.6GB 8X CD 799.00
Presario mini-towers
4504 5/20016MB 2.1GB 16X CD 999.00
4814 5/233 MMX 32MB 6.5GB 24X CD ..1999.00
4824 5/233 MMX 32MB 6.5GB 24X
CD Iomega Zip drive 2399.00

Wilt HEWLETT-
m.HA PACKARD

HP OmniBook 800 Series notebooks

800CT 5/166 MMX 16MB 2GB
10.4" active 3679.68
HP OmniBook 5700 Series notebooks
5/150 MMX 16MB 1.86GB 12.1" active...3597.52
5/166 MMX 16MB 1.86GB 12.1" active...4039.53
5/166 MMX 16MB 1.86GB 12.1" active...4098.82
5/166 MMX 32MB 2.79GB 12.1" active..4619.09

HEWLETT"

PACKARD

HP Vectra VL Series 5 PC desktops
5/166 16MB 1.6GB 1166.30
5/166 MMX 16MB 2.5GB 8X CD 1377.09
5200 MMX 32MB 2.5GB 8X CD 1598.63
5/233 MMX 16MB 2.5GB 1598.12
HP Vectra VL Series 5 PC mini-towers
5/133 16MB 1.6GB 1219.44
5/166 16MB 2.5GB 1229.50
5/166 MMX 16MB 2.5GB 8X CD 1439.22
5/233 MMX 32MB 4GB 1889.76
HP Vectra VE Series 3 PC desktops
5/166 16MB 1.6GB 1038.97
5/200 16MB 1.6GB 1048.60
HP Vectra 500 Series desktops
520MCX 5/166 16MB 1.6GB 16X CD....1327.64
HP Vectra 500 Series mini-towers
525CD 5/166 16MB 1.6GB 16XCD 1234.78
525MCX 5/166 MMX 24MB
2.5GB 16X CD 1549.65
525CD &200 MMX24MB 2.5GB 16X CD ...1588.65
525MCX5200 MMX32MB 2.5GB 16X CD....1936.70
HP Brio Series mini-towers
5/166 MMX 16MB 2.1GB 999.53
5/200 MMX 16MB 2.1GB 1154.35
5/233 MMX 32MB 3.2GB 1449.95
5/166 MMX 16MB 2.1GB 16XCD 1149.54
5/200 MMX 32MB 2.1GB 16X CD 1419.35
5/233 MMX 32MB 3.2GB 24X CD 1649.54
HP Brio Series towers
5/166 MMX 16MB 2.1GB 16X CD 1379.29
5/200 MMX 32MB 2.1GB 24X CD 1635.54
5/200 MMX 32MB 2.1GB 24X CD 1749.63
5/233 MMX 32MB 4GB 24X CD 1869.90
5/233 MMX 32MB 6GB 24X CD 2117.37
HP NetServer E40 Series towers
6/180 16MB no hdd 8X CD
10/100 Ethernet 1719.09
6/180 16MB 2.1GB 8X CD
10/100 Ethernet 1999.58
6/200 32MB 2 1GB 8X CD
10/100 Ethernet 2265.63

xm\

ThinkPad notebooks
380 5/150 16MB 1.08GB 12.1" dual 1669.46
380D 5/150 MMX 16MB 2.1GB
12.1" active 8X CD 2999.00
380E 5/150 MMX 16MB 2.1GB 12.1" dual ...2099.36
380ED 5/166 MMX 16MB 2.1GB
12.1" dual 20X CD 2587.51
380ED 5/166 MMX 16MB 3GB
12.1" active 20X CD 3599.44
560 5/133 8MB 2.1GB 11.3" dual 1699.89
560 5/133 8MB 2.1GB 12.1" active 2849.32
560E 5/150 MMX 16MB 2.1GB 11.3" dual..2599.86
560E 5/166 MMX 16MB 2.1GB
12.1" active 4186.26
760ED 5/133 16MB 2.1GB
12.1" active 6X CD 3739.72
760E 5/150 16MB 2.1GB 12.1" active ..3578.40
760XL 5/166 MMX 16MB 2.1GB

12.1" active 3769.88
760XD 5/166 MMX 32MB 3GB
12.1" active 8X CD 4679.37
765L5/166 MMX 32MB 3GB 13.3" active..5098.39
765D 5/166 MMX 32MB 3GB

13.3" active 8X CD 5499.91
770 5/200 MMX 32MB3.2GB 13.3" actwe..5429.15
770 5/233 MMX 32MB 4GB 13.3" active...5899.36

770 5/233 MMX 32MB 4GB
13.3" active WinNT 5899.36

7705233 MMX 32MB 5.1GB 14.1"adive...7479.14
Aptiva Series mini-towers
C3E 57233 MMX 32MB 4.2GB 16X CD...1939.05
C3D 5/233 MMX 32MB 4.2GB 8X CD ..2499.27
S3C 5/233 MMX 32MB 4.2GB 16X CD...2159.29
S35 5/233 MMX 48MB 6.4GB 24X CD ..2499.27
PC300GL Series desktops
5/166 MMX 16MB 2.5GB 1179.37
5/166 MMX 32MB 2.5GB 1299.00
5/200 MMX 32MB 2.5GB 1459.74
5/200 MMX 32MB 2.5GB 16X CD 1589.00

PC300PL Series desktops
5/200 MMX 32MB 2.5GB 1589.34
5/200 MMX 32MB 4.2GB 1719.77
5/200 MMX 32MB 4.2GB 24X CD 1855.20
5/233 MMX 32MB 4.2GB 1899.77
5/233 MMX 32MB 4.2GB 24X CD 2059.54
PC300PL Series mini-towers
5/166 MMX 32MB 2.5GB 1479.23
5/200 MMX 32MB 4.2GB 24X CD 1879.77
5/233 MMX 32MB 4.3GB 24X CD 2469.56
PC300XL Series desktops
233MHz Pentium II32MB 2.5GB 16X CD...2275.14
233MHz Pentium II 32MB 2.5GB 1985.36
266MHz Pentium II32MB 4.2GB 16X CD..2659.12
266MHz Pentium II32MB 4.3GB 16X CD...2949.24

FUJITSU
LiteBook 500 Series notebooks
555TX 5/150 MMX 16MB 2GB
12.1" active 10X CD 3499.00
565TX 5/166 MMX 32MB 2GB
12.1" active 20X CD 4299.00
LifeBook 600 Series notebooks
635T5/133 16MB 1.3GB 12.1" active ..2799.00
655Tx 5/150 MMX 16MB 1.3GB
12.1" active 3799.00

|hitachi|
VisionBook Plus Series notebooks
4140 5/133 16MB 1.4GB
12.1" dual 10X CD 1799.00
4150X 5/150 MMX 16MB 1.4GB
12.1" dual 10X CD 2299.00
4360X 5/166 MMX 16MB 1.4GB
12.1" active 10X CD 2999.00
VisionBook Pro Series notebooks
7360 5/150 MMX 16MB 2.1GB
12.1" active 10X CD 4299.00
7560 5/166 MMX 16MB 3GB
13.3" active 10X CD 4799.00
VisionBook Elite Series notebooks
8560 5/166 MMX 16MB 2.1GB
13.3" active 10X CD 4599.00

Casio Cassiopeia A-11 4MB 484.13
Hewlett-Packard 300LX Palmtop PC 4MB.477.34
Hewlett-Packard 320LX Palmtop PC 4MB.499.14
Philips Velo 1 4MB 739.99
U.S. Robotics PatmPilot Personal 286.98
U.S. Robotics PalmPiiot Professional 377.99

CDW TELEPHONE HOURS
Sales

"'"/-Friday 7am.-9 p.m. CI* Saturday 9 am-5 pm(
TechSupportforCustomers

BUY WITH CONFIDENCE

CDW*IS A NASDAq TRADEDCOMPANY
TICKER SYMBOL CDWC B S B rated 5A1 Duns 10-762-7952

VISA mV!as(e/C3fdjj :: ::;/^J

Credit cardcharges are notsubmitted until time of shipment For
yourprotection, weshiponlyto yourcreditcard'sverified billing
address. Freight is calculated as thecarrier's actual freight charge
plusinsurance and packaging material. Thecost of insurance is
0.35%(0.0035) of the ordertotal. Packaging materials will not
exceed S4.00forsingle package shipments or$6,00formulti-pack
ageshipments. Before returning anyproduct, youmustobtain an
RMA number. Non-defective returns aresubject toa restocking fee.
Software, chipsandotherelectronic components arenotreturnable.
Allow 10business daysforshipping when paying bypersonal check.
All pricing subject to change. For allprices, products andoffers,
CDW reserves trieright tomake adjustments duetochanging mar
ket conditions, product discontinuation, manufacturer price
changes, errors in advertisements or other extenuating circum
stances. All trademarks andregistered trademarks arethesoleprop
ertyoftheirrespective owners.

w\. I

fyjsit CDW on the Internet for secure online 800-959-4239

Inquiry Card.
©1997 CDW"Computer Centers, Inc.
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Latenextyear, thecompanyplansto ship
an improvedversionof the IDT-C6 pro
cessor that integrates the L2 cache with
the CPU—already a feature in some RISC
chips but a first for the x86.

Glenn Henry estimatesthat an eight-
way set-associative 256-KBL2 cache in the
CPUcould yield the same hit rate as the
direct-mapped 512-KB L2cache found in
most of today's PCs. Yet the integrated
cachewould be significantly faster than
an external cache because it's synchro
nizedto the CPU's corefrequency, not to
the slower bus frequency. And the inte
grated cache would reduce bus traffic.

"Even if you didn't know anything
about the PC industry, aneconomistfrom
Mars could look at it and recognize
there'splentyof room for manycompa
nies to compete," saysHenry.

Future Alternatives
Bigger on-chip caches aren't the only
options available to the Socket7 preser
vation society. There are some more
short-term solutions as well as some new

alternatives beyond Socket 7.
One option is to design new CPUs with

a backside bus for the L2cache, just as
Intel has done. Butinstead of inventinga
new socket to accommodate the extra

pins, the dual-bus CPU and L2 cache
would sit on a daughtercard that plugs
into Socket 7. The backside bus could run

as fast as the CPUcore, or at some frac
tional speed—probably half the core fre
quency, to reduce SRAM costs. The front-
side bus would still run at 66.6 or 100 MHz

for backward compatibility. (See "Adding
a Backside Busto Socket 7," at right.)

The samething could be done even bet
ter byintegrating both the CPU dieand the
L2cache in a single package called a mul-
tichip module (MCM),much like the Pen
tium Pro. The core and the cache would

communicate over a fast backside bus,
and the MCM would fit Socket 7. (See
the figure "Multichip Modules for Sock
et 7," page 80.)MCMsare costly to man
ufacture, but AMD uses an IBM fabrica
tion technology called C4 that would
make it more economical. This technol

ogy distributes the pads (the contacts to
which the pins are wired) all over the
chip's surface instead of only around the
edges of the die, which is the more com
mon pad-bondingtechnique.Amongoth
er benefits, C4 makes it less expensive to
bond another die on the same substrate.

NexGen, which was acquired by AMD,
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Socket to Me

Adding a Backside Bus to Socket 7

, Thebackside buscould runas fast as the GPU
i core, butwould probably run at1/2or1/3the
core frequency to cut SRAM costs.

Frontside bus
(66-100 MHz)

Socket 7

CPU designerscould make a Socket 7-compatible backside bus
bysegregating the L2 cache on a daughtercard.

Adding an In-Line Cache to Socket 7

The daughtercard overclocks the CPU busto speed
upaccess to the L2 cache, but preserves compatibility

;byinterfacing to Socket7 at the standard CPU busspeed.

Overclocke

CPUbus

(>66-100 MHz)

Cache

controller

Overclocked

CPU bus

(>66-100 MHz)
L2 cache SRAMs

Daughterca
Standard CPUbus

(66-100 MHz)

Socket 7

An in-line L2 cache doesn't require a backside bus,

so it would work with existing processors.

did somethingsimilartwo yearsago: One
versionof the Nx586processor had asep
arate FPUin an MCM. This option is also
possible (but less likely)for Cyrix, whose
manufacturing partner is IBM.

Another option is to add an in-line or
look-through L2 cache to a daughter-
card that plugs into Socket 7. In this
scheme, the CPUwouldn't need a back
side bus. Instead, an external oscillator
overclocks the CPU bus to drive it at a

higher-than-normal frequency. The CPU
talks to the L2cache at this higher speed,
but the cache controller steps down to

66.6 or 100MHz when communicating
over the daughtercard's interface to Sock
et 7. This option saves the trouble of de
signing new CPUs. Some of the latest Macs
and Mac clones are using in-line caches to
overcome their slow 40- and 50-MHz bus-

es. (See the figure "Adding an In-Line
Cache to Socket 7," above.)

"Any one of those alternatives could
extend the life of Socket 7 and match the

performance of Slot 1," saysMark Bluhm,
vice president of strategic planning at
Cyrix. "This socket has at least another
year or two of life ahead of it."

continued

www.byte.com



There is no limit to DTK'scommitment toprovidingyour business

with thelatest innovations in PC technology. Like our newAPRI

Series. These power-packed workstations featurea 300 MHz Pentium"

II processor with Intel 440FX PCIset, or the 440LX PCIset. They

deliver uncompromising speed and performance. ManageWindows1

NT with ease and handle every power-demanding taskon

your agenda. From big-timenumber crunchingfinancial

applications to desktop publishingto Auto CAD jobs.

To get your business up to speed, contact your reseller.

Or call 1-800-BUY-A-DTK (1-800/289-2385).

Boston

617/932-3800

Indianapolis
317/546-8805

pentium*]!

DTK Computer
www.dtkcomputer.com

See us at Booth #3633 COMDEX Fall '97

New York

732/562-8800

Milwaukee
414/679-7870

Washington, D.C.
703/222-9194

Minneapolis
612/557-1973

Atlanta

770/279-1385

Kansas City
913/492-3800

Miami

305/597-8888

Dallas
972/484-8535

"Long known for its low-cost PCs and system
BlOSes, DTK wins our Pentium"' II overall

choice, with its superfast APRI-74M/K266, a
266-MHz PC."—BYTE Best/September 1997

APRI-74M/K30D Willi 440FX PCIset
• 300/266/233 MHz Pentium* II processor
• 512KB L2 Cache

• Up to 512MB EDO RAM (ECC supported)
• Matrox Millennium II 3Dgraphic card with

up to 16MB WRAM

• Seagate 6.4GB IDE or 9GB Wide SCSI
Hard Drive

APRI-76M/K300 with 4401X PCIset
• 300/266/233 MHz Pentium" II processor
• 512KB L2 Cache

• Up to 512MB SDRAM

• Matrox Millennium II AGP graphic cardto
support high performance 3Dgraphics

• Ultra DMA supported

Pittsburgh
412/373-6750

Houston

281/568-6688

Cleveland

216/349-1995

Scottsdale
602/451-6774

Chicago
847/593-3080

Los Angeles
626/810-0098

The Intel Inside Logo and Pentium are registered trademarks and MMX is atrademark of Intel Corp. Windows NT is atrademark of Microsoft Corp. ©1997 DTK Computer, Inc
Circle 123 on Inquiry Card (RESELLERS: 124).



Beyond that, however, even the Sock
et7advocates admitthey'llneedalonger-
term solution. If they can't get around
Intel's patents by then, they've got two
more alternatives: Agree on a universal
motherboard slot that acceptsdaughter-
cards with any kind of CPU, or invent a
newsocketor slot that competesdirectly
with Intel's slots.

The first alternative already exists,
though it's not universal. Atthe Compu-
tex show in Taipei last June, Asus won a
BYTE Best of Computex award for a
motherboard (theP/I-P65UP8) withaspe-
cial slot for CPUdaughtercards. The
daughtercards may contain a Socket 7,
Socket 8, or Slot 1 processor,along with
the appropriate system chip set. In this
way,Asusneeds to make only one moth
erboard that works with anyone's CPU.
The daughtercard slot is proprietary for
now, but if enough companies agreed on
a standard, any company could build uni
versal motherboards.

One drawbackis that this designneeds
an additional edge connector (the univer
saldaughtercard slot)between the CPU and
the motherboard. Ifthe CPU isaPentiumII,
there are two edgeconnectors between the
CPU and the motherboard—Intel's slot and

the universaldaughtercard slot. Edgecon
nectors can be troublesome sources ofnoise

and signaldelaysat higher bus frequencies.
The second alternative is for the rebel

faction of the industry to agree on a new
CPU interface to supersede Socket 7with
out stepping on Intel's patents. "We
believe the industry wants that to be an
open socket," says Stan Swearingen,
product management director at Cyrix.
"We're already talking to chip-set ven
dors, AMD, and other companies to
define a new interface."

Noneofthosecompanieswantsto reveal
muchabouttheirnegotiationsat thispoint.
Buteveniftheycanagreeona newsocket,
theystill face a formidable obstacle: Intel.

•K32Q01 i^bhHI^hkhAibB^I^^HHB

Advanced Micro 408-727-6116

Devices http://www.centtech
Sunnyvale, CA .com/
408-732-2400

http://www.amd.com/ Cyrix
Richardson, TX

Asus 972-968-8388

Taipei, Taiwan http://www.cyrix.com/
+886-2-8943447

http://www.asus.com/ Intel
Santa Clara, CA

Centaur Technology 408-765-8080

(divisionof IDT) http://www.intel.com/
Santa Clara, CA
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Multichip Modules for Socket 7

The CPUhas an
integrated cache
controller.

The frontside bus runs

at 66 to 100 MHz and
remains compatible with
Socket 7.

Socket 7

A 64-bit-wide backside bus links the CPU
coreandthe L2 cache,probably running
at halfthe core frequency.

SRAM die
(L2 cache)

Packaging the L2 cache in an MCM would deliver the benefits of

a backside bus without the drawbacks of a daughtercard.

Whatever new interface the contras come

upwith,itwon'tbe supportedbytheindus
try's leading CPU maker (Intel),the indus
try's leading motherboard maker (Intel),
and the industry's leadingsystemchip-set
maker (Intel). The fallout could be two PC
architectures: one controlled by Intel and
the other supported by a majority of the
industry that nevertheless controls only a
minority of the market share.

Users Will Choose

Users could tip the scales either way.Will
they be comfortable with a PC architec
ture largely controlled by Intel, or will
they rebel? When BYTE put this question
to users in our on-line conferences

(http://www.byte.com), the answerswere
interesting. Some people denounced
what they perceived as Intel's attempt to
hijack the PC standard. But when they
considered the alternatives—basically
either boycott Intel or buy a Mac—they
weren't so adamant. It's not easy to go
cold turkey on Intel. The Pentium ispop
ular because it's a good product, not
because it has the best TV commercials.

Foruserswho prefer to buyIntel-based
PCsanyway, it's not a dilemma. Nor is it
likely to matterto thegrowing numberof
users who don't know a motherboard
from a surfboard. Performance-minded
users who buyMP systems and high-end
servers will have to choose Intel in any

case because AMD, Cyrix, and Centaur
say they're not competing in that space.

Comparisons to the Micro Channel
architecture go only so far. Micro Chan
nel was a peripheral bus, so it affected
users more directly than a CPU bus does.
And IBM had to persuade other compa
nies to make compatible cards, while the
whole point of Intel's new slots is that
nobody else can make compatible cards.

Motherboard makers' support is seen
as a determining factor to the continued
success of Socket 7.A sampling of Taiwan
motherboard makers saidthey were going
both ways, designing boards to accom
modate standard Socket 7 processors as
well as Intel's new vertical-insert design.

Motherboard makers also say that
Intel's actions could encourage them to use
more non-Intel processors. An official at
one company (who asked BYTE to with
hold his firm's name) said the industry
wants alternatives to Intel because nobody
wants their future to be determined by a
singlevendor. When there are CPU short
ages, it's common for smallercompanies
to suffer from short allocations.

Intel is taking the PCinto unexplored
territory. Chances are, most PCusers will
follow, m

Tom R.Halfhill isa BYTE senior editor based
in SanMateo, California. You canreach him
anhalfhill@bix.com.
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Deja Vu
All Over Again

Windows NT security is under fire. It's not just that there are
holes, but that they are holes that other OSes patched years ago.

By PeterMudge and Yobie Benjamin

Hoyou have a strange feeling? The feeling that you've
been somewhere or done something before ?It's deja
vu, and we're developing a serious case of it as we
hunt down bugs in Windows NT. It's not strange that

there are bugs in it. We certainly have not come across any OS
or piece of software that is bug-free.

The peculiar feeling comes from the fact that the bugs we're
seeing are the same security
holes that were fixed many
years ago in older OSes.

Why hasn't anybody no
ticed until recently? The
Internet is largely a network
of Unix computers, so hack
ers aimed their sights on the
thousands of Sun, Hewlett-
Packard, and IBM servers on
it. NT was largely ignored.
Microsoft's marketing jug
gernaut changed that. The
hacker community targeted
NTsecurity starting in the fall
of 1996, and the rash ofsecu
rity breaches has been relent
less ever since.

The shame of it is that

none of these threats are new

to the security world. Why
doesan OS only fiveyearsold
(compared to Unix's 25-year
history) have these prob
lems? NT may be another
example of the veracity of
Santayana's statement that
"those who cannot remem

ber the past are condemned
to repeat it."

Let's look at NT's security
byhighlighting someofthe breaches, howtheywork, andwhat
you can do about them.

Denial of Service Attacks
Denial ofService attacks, commonly referredto asDoS, make a
machine unusable. Theyrange fromshutting services offto blue
screen ofdeath(BSOD) attacks todevoting resources toonepro
cess and thus deprivingother tasks of any sort of sizable time

www.byte.com

slice. In general, DoS attacks do not require user names or pass
words. Instead, they work bycombining the inherentweaknesses
of TCP/IP and the OS.Let's take a look at four examples: Win-
Nuke, Domain Name System (DNS), Internet Information Server
(IIS) 1.0,and Microsoft remote procedure call (RPC).

WinNuke is particularly troublesome. Most of the NT boxes
out on the Internet are still vulnerable to this attack. We don't

know justwho cameup with
the first example of Win-
Nuke or found the initial

problem. Our apologies for
not being able to givecredit
where it is due.The scenario

goes something like this.
A cracker makes a TCP

connection to a machine

running Windows 95 or NT.
As soon as the connection is

made, and before any regu
lar data is sent, the cracker
transfers a messageover the
connection with the Out of

Band (OOB) flag set. This
flagnormally signals an ap
plication that some infor
mation needs to get through
right away and cannot wait
in the regular data stream
to be processed. The para
dox here is that there is no

data in the regular stream.
In an unpatched or under-

patched NTmachine,your
screen turns a nice shade of

blue. You must reboot to
clear this problem.

The moral of this exam

ple? TCP stacks are not the
easiest things inthe world towrite. Users continue tofind bugs
inmost vendors' implementations. Theone stack thatisproba
bly closest tobeing bulletproof isBSD Unix. What's more, the
source codefor thismorerobustandquicker stack isfree. The
only catch is that the license states you must mention that parts
ofyour product were derived from Berkeley code ifyou use it.

NT also had problems with DNS. DNS is responsible for map
pingnumbers suchas10.23.143.12 to names suchasfoo.bar.com.

continued
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It is in much need of an overhaul, but it's
entrenched in how the Internet works.

The Canadian company Secure Net
works found a problem in Microsoft's
implementation of DNS. The standard
operation for a DNS server is to field
queries and send responses or send que
ries and field their associated responses.
What happens when you send a response
to a nonexistent query? The DNS server
dies, most likelyas a result of trying to ref
erence a fictitious ID number in the DNS

packet.
IIS 1.0had a similar problem. Allsome

one with malicious intent or sloppy fin
gers had to do was request a URL in the
form of http://www.someiismachine
.com/../../../.., and the Web server would
stop running. An easier way of doing this
was simply to telnet to port 80 of the tar
get machine and type "GET../.."Why did
the server die? Probably, this is a case of
requesting a file handle, getting a NULL
pointer in response, and trying to deref
erence the NULL pointer.

Finally, and not becausewe are running
out of DoSattacks on NT, but because we
don't want to write exclusively on ways
to make your NT network unusable, we
have the problem of how a program
should respond to unexpected or erro
neous input. There are three possible
responses to this question: Ignore the
input, report the error and terminate
gracefully, or act in an undefined man
ner (the program dies from a segmenta
tion fault or a bus error, munges its stack
frame, or sits there spinning its wheels in
an endless loop).

Webelievemost people would prefer
either of the first two responses to the
third. Unfortunately, however, the last
one iswhat happenedto mostMicrosoft

NT Security Threats: AFamily Tree

IBM LAN Manager:
Purchased by Microsoft and
security technology installed
on all NT versions so far.

TCP/IP: Inherently
weak protocol.

Microsoft

Windows NT

Weak passwords,
authentication

attacks

• LOphtcrack 1.5
• NTcrack

• PWDump
• CIFS attacks

• getadmin • Man-in-the-middle
• Trojan horses attacks
• lnternet_Exposure
• Rogue ActiveX

controls

• Out-of-band

attacks (WinNuke)
• High port overflow
• Fat ping attacks
• Data /service

bombs (UDP, ICMP,
finger)

• DNS corruption
• SYN flooding
• Time and memory

leaks

• Mail bombing
• Hostile Java and

ActiveX applets

Exploiting NT's roots in LAN Manager and

TCP/IP, many hackers have been able to

launch four kinds of attacks on the OS in

recent months.

services that listened on the network.

Windows NT 4.0 Service Pack 3 fixed the

port 80 OOB attack, but crackers struck
again.Byconnecting to port 135of anNT
machineand lettingyour 2-year-oldbang
away at the keyboard for a second, you
would leave the program previouslylis
teningonthatportspinning itswheels and
peggingthe CPU useat 99percent. Micro
soft plugged the port 135 hole in one of
the 14patchesto Service Pack3,but there

NT Watchdogs for Hire
No add-on oraccessorycancloseWindows NT's holes, butthey all claim to help you

tackle thejobofguarding NT servers in more systematic ways. Internet Security Systems
(http://www.iss.net) recently released RealSecure 1.0 for NT 4.0, featuring anautomated,
real-time attack recognition andresponse system, anda significantly enhanced manage
ment console, including predefined engine configuration templates. It also features built-
in reporting capability, an ODBC-compliant database, and the ability torecognize attacks
in a Windows networking environment. Network Information Technology (http://www
.nit.com) offers UniShield APD for Windows NT. UniShield's publishers sayittransparently
enforces security policies and audits all administrative activity, irrespective of whethersuch
activity originates from the native NT programs such asUser Manager or Server Manager,
Net Commands, orthird-party software developed using Net API functions. Axent Tech
nologies (http://www.axent.com) claims to guard against NTCrack, insecure registry, and
the anonymous log-on loopholes, with OmniGuard/Enterprise Security Manager4.4.
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are probably more TCP/IP bugs remain
ing than we'd care to think about.

Noncaptive Environments
In many situations, it is necessary to give
someone or something limited access to
your system.It isnot necessaryfor every
one who connects to your FTPor Web
server to have access to your main C or D
drives. In the case of HTTP servers, all that
people will usuallyneed is the document
root.

For example, if your Web tree lives in
c:\users\web\html and your main page is
c:\users\web\html\index.htm, users
should be able to request http://your.site
.com/index.htm. Thus, \users\web\html
looks like \ to the foreign entity. The same
holds true for FTP servers, file sharing,
and the like.

In the Unix world, administrators
found that you had to double-check to
be sure that restricted environments were

reallyrestricted.Administrators found
this out the hard way and fixed it over
time. Now it's Microsoft's turn to learn

for itself.It's alsopossiblethat Unixven
dors had an easier time of it, because the

www.byte.com
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Unixsourcecodetheyreleased actually
helpedhackers find and plugsecurity
holes.

In some versions of Microsoft's Web
server,FTPserver, and filesharing, it was
possible to believe youweresittingat \,
attempttogoupalevel anyway, andmag
icallyfindyourselfoutsideyourrestricted
environment. Although Microsoft has
since patched the flaw, the idea that it
couldintroduce the flawyearsafter the
Unixcommunityidentifiedthe problem
is troubling.

Privilege Escalation Attacks
ActiveXand Java have provided a well-
spring of privilege escalation attack
opportunities. Some of the most inter
esting attacks involve the construction
ofhostileJava,ActiveX, orplainoldC++
Trojan horses.

In theory,Authenticodegivesalevelof
protection againstTrojanhorses.ActiveX
controls are signedby certificateauthor
ities and must identify their creators
before they run. Youget to decide if the
creator should be trusted. Regardless of
Microsoft's threats of litigation, how
ever, unscrupulous crackers will still

nplementatio

D6ja Vu All Over Again

findpeopleto signtheirActiveX controls.
In theActiveX/Authenticode security

model, onceasource istrusted, itisalways
trusted. For example, userswho go to
Microsoft's Web site are sent a flood of
ActiveX controlswithout warning,be
cause the controls came from a trusted
source—Microsoft. What if a rogue
Microsoft employee decided to modify
registrysettings,plant backdoors for later
use, ordeposit logic bombs? Anexample
of a rogueActiveX control, calledInter-
net_Exposure, can be found at http://
www.network-security.com/nt/internet-
exposure.

In addition to the Trojanhorse exam
ples,a slickprogramentitledgetadmin
wasrecentlyreleasedbyKonstantinSob-
olev, whowroteit in Russia, according
to one security expert. This program
foundfunctions the NT kernel waspro
viding that would let nonprivileged
processes attach to memory areas that
they should not be allowed to touch and
modify the contents.

The result? A tool that would let an
ordinaryaccountconvince the system it
wasjustdebugging something andplace
the accountin the Administrator group

of an NTdomain. The next time you
logged in,youhadfull rights to the sys
tem.Thisavenue seems ripe for explo
ration asMicrosoft pulls more and more
of the services that used to live in user
spaceinto kernelspace. Anybugor lack
of validity checking in userland gets
much worse if it continues to exist in ker
nel space. As expected, getadmin has
been ported into anActiveXcontrol and
an application that a Trojan horse can
deliver.

At press time, Microsofthas issued two
patchesforgetadmin,the secondofwhich
was headed for NT4.0ServicePack4,
but eachworksonlyincertaincases. Nei
ther willwork ifyouhaveanysoftware
developers onyour system, because they
need to be givenpermission to attach to
processes for debugging purposes.

Weak Passwords/
Authentication
Awhileback,a white paper on insecuri
ties and potential flaws in Microsoft's
CIFS specification (its replacement for
NFS and how all systemswill share files
across networksinthefuture) wasposted
ontheInternet. Thepaper, which was by

IBll^^
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hobbit@avian.org and availableat http://
www.avian.org, pointed out many areas
for concern and gave readers enough
information and source examples to cre
ate their own "probing kit" to check
things out for themselves.

One interesting note in the paper was
that logging of attempts to connect to
file shares was done via the NetBIOS

name, not the IPaddress.Thus, itwastriv
ial to explicitly tell the machinewhat to
logbyhanding in the NetBIOS informa
tion. Walkinginto work and seeing your
logs filled withconnection attempts from
"HAHAHAHAH" might tell you that you
were under attack, but it givesyou little
information to work with other than a

taunting ramble.
In addition to logging, NT provides

account lockout "slowdown" solutions to

programmatic dictionary or sequential
passwordattacks over the network. In
account lockout, the administrator spec
ifies how many invalid attempts it takes
before an account is locked out and how
long the lockout period lasts. Great, ex
ceptyoucan't lockout theAdministrator
account. If someone renames the Admin
istrator account to try to hide it and leaves

Anatomy of aWindows NT Server Break-In

to this hash on the network:

System B sends an 8-byte
challenge to system A.(Assume
0x0001020304050607.)

Machine A takes the hash of

0xC23413A8A1 E7665fAAD3B

435B51404EE and adds five

nulls,thus becoming OxC23413-
A8A1 E7665fAAD3B435B5140

4EE0O0OOOO000. This string is
broken intothree groups ofseven.

The 7-byte strings are str_
to_key'd (ifyou will) into three 8-
byte odd-parity DES keys.

Then,8byteDeskey1 isused to
encrypt the challenge 0x00010-
20304050607. Let's assume the

result is OxAAAAAAAAAAAAAA-

AA.

Next,8byteDeskey2 is used to
encrypt the challenge 0x000102-
0304050607. Let's assume the

result is OxBBBBBBBBBBBB-

BBBB.

Next,8byteDeskey3 is used to
encrypt the challenge 0x000102-
0304050607. Let's assume the

result is OxCCCCCCCCCCC-

CCCCC.

The three 8-byte values are
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1 Cracker builds Web siteto harvest NT security information
posted on mailing lists and via Internet Relay Chat. Cracker
gathers rogue ActiveX controls, and then builds attack DLLs
and applications tobehosted on a Web site.

7

Cracker's

Web server

Internet

2 NT workstation usergoes to Web
page oncracker's Web server, which
returns"trusted" ActiveX control.

3 Cracker's Web server changes Internet Explorer
security level tonone, drops a payload of
getadmin, ActiveX control version.

Exploiting holes in NT security,hackers can
even cause mischief behind many firewalls.

4 AlteredNT workstationclientbecomesa

member ofAdministrators' group; mucks
with registry ofNT workstation and
server; cracker installs numerous
backdoors anddummy accounts.

adummyaccountinitsplace,youcantell
as soon as your automated attack scripts
start failing in rapidsuccession asopposed
to slowlyand programmatically.

The slowdown solution makes NT in

troduce a delay between each attempt to
authenticate. Ostensibly,this would make
it unfeasible for an attacker to launch an

concatenated (dumb), and the
24-byte response of OxAAAA-
AAAABBBBBBBBCCCCCC-

CC is returned to the server. The

server does the same thing to the
hash on its end and compares the
result to the 24-byte response. If
they match, it was the correct
original hash.

Why is this weak? The first
thing we check to see is if the
user's password is less than eight
characters in length. We do this
by taking the 7-byte value of
0x04EE0000000000, turning it
intoan 8-byte odd-parity DES key,
and encrypting it against the 8-
byte challenge of 0x0001020-
304050607. Ifwe get the result
of OxCCCCCCCCCCCCCC-

CC, we are pretty sure it's fewer
than eight characters in length.

Tobe sure, we can run through
0x??AAD3B435B514(i.e.,256

possible combinations) to see
that 5f shows us that the result

isOxBBBBBBBBBBBBBBBB,

proving that the password is less
than seven characters and also

giving us the last byte of the first

halfof the LAN Manager hash.
Note that we're not worried

about optimizing the way this is
done, and that there are much

more effective ways to do this that
reduce the amount of time re

quired even further. Even so, this
shows that even a simplistic
attack works against this imple
mentation, and it's no different

than how a tool such as LOpht-
craok attacks the hashes in the

registry.
What ifthe password is eight

characters or more? Let's say that
machine A takes the hash of

C23413A8A1E766AC435F2D

D90417CCD6 and adds five nulls

to it,thus becoming C23413A8-
A1E766AC435F2DD90417CC

D60000000000.

The first th ing to check is ifthe
password is fewer than eight
characters inlength. Derivingthe
8-byte odd-parity DES keyfrom
0x04EE0000000000 and en

crypting against 0x00010203-
04050607 does not, inthis case,
give us OxCCCCCCCCCCCC-
CCCC, so we know that the

password is eight characters or
greater.

Ittakes us, in a worst-case sce

nario,65,535 checks to figure out
that the 2 bytes that are used in
the last third are 0xCCD6.

Youcan go through your sev
en-digit combinations of charac
ters for the first third the same way
youwould the LAN Manager hash
from the registry.This will yield not
onlythe first third of the response,
but also the first byte of the sec
ond third. Keep in mind that you
already have the last 2 bytes that
made up the final third. Youcan
approach the middle third in the
same fashion.

Together, these problems en
able utilitiessuch as LOphtcrack
to get and decrypt passwords
quickly using brute-force meth
ods.

Because opting out of the LAN
Manager security model pre
cludes continued use of Win

dows 95 machines as clients to

NTmachines, itisstill a moot point
as to how tough or well done the
NThash mightor might not be.
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entire dictionary at an account over the
net—it would take too long. Ifyou have
1000 words youwant to try and the slow
downperiod letsyou try onlyone word
every 2 seconds, it will take 33 minutes to
go through them. The problem here is
that the slowdown solution works only
perconnection. Tobypass it,simply open
10 connections with different words from

the list. Nowit will takeyouonly3min
utes (these numbers are used just as an
example).

For more information on this, see
http://www.avian.org, http://www.secnet

Deja Vu All Over Again

.com, and http://www.LOpht.com for
thevulnerability-in-CIFS whitepaper, the
NAT10 auditing tool, and LOphtcrack,
respectively.

The encryption implementation in
NT4.0 has left passwords vulnerable to
attack (see the text box "Password Pro
tection at a Price"). Microsoft recom
mends abandoning LAN Manager-style
passwords. NT-style passwords canbeup
to 128 characters in length.Thesepass
words are case-sensitive. NT converts
them to Unicode and then runs them
through Rivest-Shamir-Adleman's (RSA)

Don't Get Caught with
Your HJJ5J Down...
When it comes to choosing something as important as
a UPS, it's foolish to fly by the seat of your pants.
That's why network administrators are
safeguarding their critical data with
Industrial Strength
Power Protection from

Deltec, the largest supplier of
OEMs in the industry. Fortune
100 companies choose Deltec
UPSs for their array of exlusive
features, such as Advanced
Battery Managemet (ABM™)
-which doubles battery
service life, optimizes recharge time,
provides advanced warning of pending
battery failure. Combined with Deltec's
proprietary LanSafe III and FailSafe III
power management software - offering
automatic, orderly shutdown of all net
work devices during extended blackouts
- Deltec UPSs ensure a fault-tolerant

environment, designed to keep your
system up and running even when the
power goes down.
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MD4 message digest function. The result
ing16-byte value istheNT hash. Theonly
time hackers should be able to retrieve a
LANManager password and not the NT
MD4 versionisiftheMD4 versionisorig
inally longer than 14characters. But iron
ically enough, NT's UserManager appli
cation won't let you type in a password
greater than 14 characters.

Caught Unaware?
Microsoft officials wespoke todownplay
these problems and characterize NT as
"a very solid and secure OS." According
to Enzo Schiano, groupproductmanager
for NTServer, "if you compare NTto
Unix,weprobablyhavea very, verycom
prehensive security infrastructure."

But much of Microsoft's advice on its
Web site smacks of the obvious: Precau
tionsinclude reminding users not to pick
easily guessable passwords. The Syskey
patch to NT4.0 prevents anyone from
reading hash values outoftheNT registry.
The hackercommunity is nowcalling
Microsoft'sbluffbyexposingmoreholes
every day.

Unfortunately, thecracker community
is exploiting the revealed vulnerabilities
for criminal purposes,and patchessuch
asSyskey hamper administrators,not the
crackers. To help administrators test the
strength of their encryption, a future ver
sion of LOphtcrack will include an NT-
based sniffer kit, for reading hash values
over the NT server's network.

You can't just blame users who don't
adopt or enforcesecurity policies rigor
ously. DoS attacks, noncaptive environ
ment attacks, and privilege escalation
attacks will continue, even through the
implementation of Kerberos security in
NT 5.0. Eventually, users will complain
enough that Microsoft will turn its full
attention to the problem. The seriousness
of the situation mayeven causeMicrosoft
to turn to Unixmethods and technologies
developed over the years to patch the
holes. NT is a robust OS, but only com
paredto other MicrosoftOSes. It canpros
per only ifit becomessomething more. 13

PeterMudge isthechiefsecurityarchitect ofLHI
Technologies, and Yobie Benjamin is thechief
knowledge officerof Cambridge Management
Labs,a divisionofCambridge Technology Part
ners, Inc.Theyspendmuchresearch timeinthe
areasofJava,ActiveX, Unix,Windows NT,secu
rity,cryptography, and the Internet. You can
reach them do editors@bix.com.



Components Battling
Components

Everybody's doing components on the desktop these days,
but what are the components doing to the desktop?

By Robert Richardson

hen it comesto software components, simplicityis
everything. It's not that these items—such asDLLs
for Windows and extensions in the Mac world—

Ican'tdofiendishly complex things. These mix-and-
match software plug-ins can range from simplebuttons on
Web pages to full-blown chartpackages thatyoucantoss into
your enterprise database. However, the environment that these
parts and pieces inhabit has to behomey ifa thriving market
place for them is to emerge:
It should be obvious how

to add these components
to an existing system. After
all, what's the point of hav
ing components if it takes
an advanced degree and as
much as a year of coding to
get a fewof them to commu
nicate with each other?

The computer industry
came to realize the value of

no-frillspracticality after the
hothouse growth in third-
party controls (known as
VBXes) for Microsoft's Visu
al Basic. Since then, Micro
soft has jettisoned righteous
abstractions, such as inheri
tance and polymorphism,
which are sacred to the se

rious object-oriented-pro
gramming crowd. The result
has been a shower of derision

from the gallery—and a
ground swellof support from
the vendors and users in the

trenches.

DLLs Aren't Dull
Today, the locus of Windows component development is the
shared DLL. This isn't surprising; developers want to be able to
share functions without having to share code. This basic func
tionality issomething that DLLs have provided within Windows
since the get-go.

There is a problem, though: The wide variance in the struc
ture and syntax of procedure callswithin DLLs inhibits the broad
use of disparate DLLs. So, increasingly, the Component Object

www.byte.corn

Model (COM)—Microsoft's framework for encapsulating the
variations within components behind rigidly defined binary
interface entrypoints—has become apopularwayofpackaging
the components stored within DLLs. COM makes component
use easier through twotechnologies: OLE provides thestandard
approach tobinary interfaces, and the COM "bus" hides thecom
plexity offinding and loading components (even when those
components areto beloaded on remote machines).

Much of the success of

components on Windows
desktopshasbeen dueto the
success of DLLs. At the same

time that DLL use has grown
swiftly, however,a troubling
pathology of system insta
bility has emerged. In the
pursuit of simplicity, Mi
crosoft has overlooked man

agement mechanisms need
ed to prevent component
chaos. The flood of DLLs in

aWindows system directory
(severalhundred on an aver
ageWindows installation) is
impossible to manage prop
erly. Microsoft seems to be
only barely aware of what
action it will take to keep
components safe for end-
user consumption.

Extension Tension

Most component screwups
today are on Windows desk
tops, but that's not because
other systems are any clean
er. Rather, the popularity of
Windows and the frenzy of

shared DLL development have combined to make Windows the
de facto test-bed for the desktop componentware concept.

Apple'sMacOS hasa limitedconceptofsharedcomponents:
Mac OS extensions. These extensions load extra functions into

the general OS environment rather than loading andunloading
themonaper-application basis. Buttheydonot lendthemselves
to easyreusebyother applicationsand, asa result,havenot been
an active development area.As John Landwehr, product mar-
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keting manager forApple's forthcoming
Rhapsody OS, putsit:"Therearen'tmany
components in the Mac OS,and I would
not say that they're the easiest to use."

Landwehr adds that extensions are

mostly for situations requiring device-
driver software, and that applications
generally use only the extensions in the
applicationpackage.Yet Mac extensions
often conflict with each other. This has
spawneda market for third-partyexten
sion managers, such as Conflict Catcher
(Casady & Greene, Salinas,CA), and the
Extension Manager in more recent ver
sionsof the Mac OS. These utilitiesgive
users much finer control over when and

inwhatorderextensions load.IfMacap
plications sharedextensions more often,
as Windows applications do, Mac users
would encounter the samearray ofdisas
ters that Windowsusersface daily.

Jeff Foster, president of Mac software
developerVicious Fishes Software(Brea,
CA; http://www.viciousfishes.com), says
that, asawayto add functionality to seri
al ports and other hardware, the exten
sionmechanism is"worth theaggravation
of most of the conflicts." But there are

conflictsaplenty. "Sincewe're a develop
ment shop here, we are continually hav
ing conflicts of one sort or another," he
adds. "You either find a workaround or

let the machinekeep crashing."
The originalApplestrategywasto leave

extensions as just that—extensions to the
low-levelOS—and then embrace Open-
Doc, a multivendor component-software
initiative, asa way to deliver component-
ware on the Mac. But OpenDoc never
gained widespread user support, and Ap
ple abandoned it earlier this year.

For now, extensions are the only main
stream component mechanism that the
Mac OS has to offer. Since most vendors

don't use extensions from third parties,
relying on some other developer's exten
sion—the Achilles' heel of DLLs—is not

the problem. However, extensions share
a common memory space, and one exten
sion's bug is often another extension's
corrupted data.

Apple'sTechnicalInformation Library
is fullof helpful tidbits like this: "You can
attempt to remedya conflictbychanging
the loading order of a givenextension or
Control Panel by locating the file in the
System Folder and adding a space or
spacesto the front of the file's name." In
other words,youcanusethe alphabetical
ordering of the extension filenames to
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Windows NT Corrals Components
Applications thattheadministrator "assigns" s

Published applications
X

User

system

Server

Everything else 3
headministrator can stipulate thatprograms

thatareneither assigned nor published may not
be installed.

Published applications are made
available butare not installed
until requested.

NT 5.0can lock down a user's System directory, install assigned
applications,and allowpublishedapplications-but that's all.

shuffle around the order in which exten
sions load.Thegoalis to mixthings up
enoughso that whatevermemorysinsbe
ing committed are happening in some
location where no one gets hurt.

Aspirations for a higher level of rocket
science have spawned a market for the
aforementioned third-party extension
managers. They give users much finer
control over when and in what order ex

tensionsload,generallybycopyingexten
sions in and out of the folder from which

the Mac OS loads them.

This system might be OKfor genuine
OS extensions. But as a basis for compo
nents similar to DLLs (which is what Mac
extensions have gradually become), it's a
ludicrous approach, and Apple has done
next to nothing to make the arrangement
better. Asof the 7.6version of the Mac OS,
you don't have to load allyour extensions
at the same time, but you do have to re
boot every time you want to change ex
tension sets. This is not one of those sit

uationswhere Mac loyalistscangloat over
how long it took the Windows camp to
figure out how to do it right.

Apple's use of components will change
radically with the introduction of its new
Rhapsody OS, a heavily object-oriented,
high-end, "next-generation" product
scheduled to be in a developer release by
the time this article sees print. Rhapsody,
built from the foundations of the Next-

Step OS, has a highly developed object
framework and at least the beginnings of

a systemfor managing it (seethe screen
on page 94). It remains to be seen wheth
er Rhapsody will have the samecompo
nent confusion that Windows now has,
but it seems possible. Sincethe simpler
Mac OS hasextension-conflictproblems,
Rhapsody may well have even more.

DLL Dilemmas
DLL discomfort has several causes. For
example:

OlderDLL versions copyoverthe"cor
rect"versions. This "back-revving" hap
pens because vendors never know wheth
er a customer's system isgoing to have the
necessary shared DLLs. So, DOESGOOD
.DLL version 2goesinto the Windows sys
tem directory,obliterating version 3 of the
same name. To be sure, vendors distrib
ute the DLLs they've tested during devel
opment. However, newer drivers may al
ready have superseded these by the time
users load them.

In theory, a vendor's installation rou
tine should double-check to see if a new

er version of a shared DLL is already on
the target system. Yetvendors have been
sloppy or cautious about this, depending
on how you look at it. On the sloppy side
of the equation, some installation routines
simply don't check for existing DLLs. In
the interest of caution, though, some ven
dors intend to copy the specific DLL that
they've tested, which gives them some
cause for confidence (in particular be
cause they're worried about the next DLL

www.byte.com
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When you use HiProf 2.0 to analyze your program,
you'll find that you can identify bottlenecks and problem
spots in your code more quickly and easily than ever

before, leaving you time to do, well, whatever.

HiProf provides clear insight into thestructure and performance char
acteristics of your app, and lets you:
• see time spent in parent functions andtheir children as well as all the
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discomfort I'll discuss). Copying older
DLL versions means the newly installed
application will work, but applications
that rely on later versions of the DLL are
now more likelyto encounter problems.

Users can also get in on the fun by,
forexample, restoring files from backup
tapes without regard for newer versions
installed in the meantime.

Newer DLL versionscopy over older
versions. Theheartening, ifperverse, op
timism of the software industry makes
us believe that an updated version of a
component will be better than older ver
sions. But new versions introduce new

bugsor don't speakthe sameinterfacelan
guage as older versions. So when a ven
dor follows the rules and does not load
an older DLL, it can get into trouble for
adhering to Microsoft guidelines.

If you load a new copy of Microsoft's
Publisher 97, for instance, the installed
program may fail immediately after it
starts. The MicrosoftTechnical Support
KnowledgeBase boldly states that "this
error occurs if a newer version of the

MSVCRT40.DLL fileisalreadyinstalledon
your computer when you run Publisher
Setup."This is your reward for keeping
up with Redmond's product line.

Thesystem deletes sharedDLLs during
uninstalls. When an application installs
itself according to Microsoft guidelines,
it increments registry-based usagecount
ers for all the shared DLLs it calls. When

Microsoft's uninstall feature removes

programs, it consults the counters to see
how many other programs expect the
shared DLL to be there.

If no other applications need the DLL,
the system will assume it's OKto remove
the DLL. But nothing forces applications
to incrementthe counters. Ifone program
shirks its duties, the counter isoff, the DLL
may well vanish prematurely, and there
after any programs that need the DLL are
bound to fail.

Windowskeepshiddencopies ofspe
cial DLLs that you cannot delete. Win
dows keeps copies of some particularly
sensitive DLLs in the SysBckup directory
within the Windows directory. At start
up, it comparesthe copiesto the originals
in the Systemdirectory and, if they don't
match, the backups copy over whatever's
in the System directory. Copying a new
version of WINSOCK.DLL into the System
directory, for example,willbe magically
undone at the next system start-up.

DLLs can conflict with each other.
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m File Changed - msjint32.dll

PSystem File Checker identified that thefollowing file haschanged.
File: msjint32.dfl
Location: C:\WINDOWS\SYSTEM

Previous

Date and Time: 6/24/9? 11:42 AM

Size: 33KB

Version: 3.000.2712

Current

8/6/96 12:00 AM

35KB

3.000.2504

If you upgraded this file, click Update Verification Information. Otherwise,
Restore File.

i What do you want to do?

** 0£^e..Y.?$'?a''on information
Select this option if you know the file has beenupdated.

J <~ Restore file
^ Select this option if you want to restore the file from your installation dis

<""" Ignore
Select this option toignore the warning. The next time you use System Fife
Checker, you will beprompted about this file again.

Areport generated by Microsoft Windows 98's System File Checker,
indicating that a system-level file haschanged somehow.

Some DLLs are just plain badly coded, a
simple fact of programming life. While
we're all resigned to a certain amount of
buggy code, it would be desirable to be
able to separate contentious DLLs so that
they never load at the same time.

This is an instance where the Mac has

created advantage from adversity. Unlike
DLLs, which load as needed, Mac exten
sions load into memory and stay there
throughout a session. In earlier versions
of the Mac OS, all the needed extensions
had to load, meaning that they all used
memory all the time. When conflicts oc
curred, the only remedy was to juggle
the order in which the extensions loaded.

Version 7.6's Extension Manager could
create different groups of extensions so
that some would load together while oth
ers would not.

TheDLL namespace readilyallows col
lisions. Vendors currently tend to throw
all their DLLs into the System directory,
although Microsoft suggests that only
shared DLLs belong there. Further, even
though Microsoft's 32-bit OSes allow
DLLs to have long filenames, most ven
dors stick to the 8.3convention; they must
if their DLLs are also for 16-bit environ

ments. Plus, their files may someday re
side on a shared network drive that sup
ports only short names.

There are only so many eight-charac

ter names—fewer when you use mean
ingful abbreviations and short words.
Whentwodevelopers useanamelikeDIS-
PLAY.DLL, somebody's going to get hurt.

DLLs maynot load theway Microsoft
says theydo. Dan Plastina, group pro
gram manager for Windows administra
tion, says Microsoft's 32-bit platforms
load DLLs "by path name, not by file
name." He says there is not a problem if
they call two DLLs with the same name if
they have unique full path names.

Not so, say programmers, including
John McMillan, lead programmer for
new product development at Great Lakes
BusinessSolutions (Canton, MI; http://
www.glbs.com), which makes the instal
lation product Microsoft now uses for
its System Management System product.
"Once a DLL is in memory, the systemwill
never pull in another version of that DLL
again," he adds. Other programmers cite
cases where Windows has mistakenly
used a same-name DLL.

The issue seems to arise because there

are two ways in which a DLL can load. In
a normal case, it uses a link library of
stubfunctions (i.e., the same process com
piles the actual DLL) and calls the DLL by
its short name. Windows checks memory
for currently loaded DLLs of the same
name before looking elsewhere. It's pos
sibleto load a DLL by path name, but only

www.byte.com



Paradox
POWer That Delivers.

Ucltd That Connects.

^ Performance Made Easy.New Feat

in Corel?• PzJ/llsJVjf & Corel Paradox8 8 delivers incredible ease of use, exceptional power,

an enhanced user interface and ultra-smooth integration with

Corel3WordPerfect9 Suite 8 Professional core applications.

An innovative graphical query editor makes building SQL

queriesa breeze, while advanced Internet tools let

users publish database tables, forms and reports

effortlessly to the Web.

Corel Paradox 8—relational database power

made easy.

Internet connectivity* lets you publish forms
and reportsto the Internetor an intranet

Streamlined user interface for increased productivity
and product usability

New andimproved Experts for automation of common
database tasks

Innovative PerfectExpert™ task-oriented helptechnology

• Improved integration with Corel WordPerfect Suite8
Professional core applications

New and improved Project Viewer for even more powerful database
project management

Easy-to-use SQL Visual Query Builder lets you create queries withdrag-
and-drop functionality

New Application Framework for rapid application development

Enhanced ObjectExplorer for increased developer productivity

Continued support for cross-Windows'9 compatibility

Direct support for Microsoft® Access and Microsoft FoxPro databases

New and improved Borland' Database Engine 4.0 for optimized speed and
performance

Also Available:

Maximize your productivity with Corel Paradox 8 Runtime and Corel Paradox 8
Enterprise Edition. Each includes Java™ Runtime
for platform independent database access,
anywhere!n

I Internet connection required.

ttCorel Paradox 8 Runtime and Corel Paradox 8 Enterprise Edition are
scheduled to be released in November 1997.

COMPi
THECOMPUTER SUPERSTORE

1-800-COMPUSA

$ 9999"

Full CD-ROM version

Corel* Paradox 8

^ ;^3 isalso available in | Paradoxt[Mj: Corel* WordPerfect® |
Suite 8 Professional Kna Ttrn BUbWfc OMTint CJ

IVJfordPw3§cr§l

*CompUSA pricein US$plus applicable taxes.

Copyright © 1997Cote! Corporation. All rights reserved. Corel, Paradox. PerfectExpert andWordPerfect aretrademarks or
registered trademark! c' C;rsl Corporation orCorel Corporation Limited. Java isa trademark ofSun Microsystems, Inc.
Microsoft andWindows areregistered trademarks ofMicrosoft Corporation. Borland isa registered trademark ofBorland
International, Inc. Ail other product, fontandcompany names andlogos atetrademarks orregistered trademarks oftheir
respectivecompanies.

C COREL
www.corel.com

Circle 118 on InquiryCard.



Building Network Apps

when you make DLL function callsby
linking to a library ofprecompiled stubs.

DLLs with the same version number
may bedifferent.Each DLL has a version
resourcethat includesseveralstock fields,
including a binary version number and a
string for the manufacturer. You can see
the versionnumber for a DLL by right-
clicking your mouse on the file within
File Explorer and then selecting Proper
ties.Butthere's no standard rule for up
datingthesenumbers. It's commonprac
tice at Microsoft, for instance, to release
several different builds of a DLL with the
same version number.

Thislastproblem—different DLLs with
the same version number—has some in
dependentsoftware vendors (ISVs) hop
ping mad. Bob Denny,creator of O'Reil
lyand Associate's WebSite, says the root
causeof "DLL hell"iswhat happenswhen
you have"a component where the behav
ior hasn't been changed but that's been
bug-fixed. Microsoft itself has in some
cases released dozens of versions of a DLL

that are functionally identical but that
have different levelsof bug fixes."

Moreover, end users are often unaware
that underlyingsystem-level components
havechanged. Loadingsomething likean
Internet Explorer browser update canup
date low-levelOS components—the low
est-level TCP/IPprotocol stack DLLs, for
example. There maybe no direct relation;
Microsoft may have used the update to
slipstream a number of OSpatches.

The result is that it becomes harder for

vendors to support their products because
it's difficult to tell exactlywhat set of sys
tem DLLs any given user has. "Asa devel
oper," Denny says, "I really hate working
in the Microsoft environment right now,
because it's just a snake pit from a support
standpoint. You never know what your
customers have."

How Active Can One

Desktop Be?
Developers are making two separate re
alizations about desktop components.
The first is that haste makes GPFs. Micro

soft's rush to get activatedhas resultedin
too many versions of system components
that begfor stability. Vendors havebeen
sloppy,too, with shared components in
the System directory.

The second realization, though, has
consequences that requiremorethan tie-
straightening andgoodmanners: Appli
cations badly needawayto protectthem-
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How to Stay Clear of the Long Arm of the Logo Police

Do not have to check for later versions of DLLs

Application-
specific DLLs

' WkuillSP""*

DLLs shared with

other applications

-^fflST-TfiWI

Microsoft system
DLLsonly

Good behavior includes steeringapplication-specific, common,
and system-level DLLs into the properdirectories.

selves when forward compatibility with
new versions of trusted components does
not work out. There's a new realization

that better tools are necessary for assess
ing component conflicts. It's sometimes
more stable if developers reuse compo
nents in their products but don't try to
share them with other applicationson us
ers' systems. Much more stability is nec
essaryin widelyshared components, such
as the 3-Dcontrols in Office, FrontPage,
and Internet Explorer (all now shipped
with slightly different versions).

The Microsoft Way
Microsoft realizes there's a problem, says
Russ Madlener, product manager for
desktop OSes. However, don't look for
any real fixes to come with Windows 98
(aka Memphis). Help will come in the
form of somewhat-better safeguards for
DLL installation and a tool for post-mor
tem forensics on failed systems.

First, Microsoft intends to get tougher
about granting "Designed for Windows"
logos to software vendors. Madlener says
there will be "enhanced restrictions" on

the "whole approach of installing and
uninstalling an application." To date, he
says, Microsoft has offered only guide
lines,which often are not wellunderstood
or followed.

Under the new program, vendors will
be in "violation of logo" if they copy any
thing other than Microsoft-sharedDLLs

to the Systemdirectory (see the figure
"How to Stay Clear of the Long Arm of
the Logo Police" above). Components
intended to be shared by others will be
copiedinto the CommonFiles directory.
Everyother DLL that an application uses
must be in the application's own directo
ry.Assumingvendor compliance, this will
at least reduce the risks ofname collisions.

Coming with Windows 98is the System
File Checker, which performs such an
obvious function that one wonders why
it wasn't available before. This utility
checkssystem-levelfiles—and any other
files that the user wants to monitor—to

make sure they haven't been modified or
corrupted since the last time the utility
recorded a profile of the system (see the
screen on page 90).

NT Promises

It's with the release of Windows NT 5.0

that component-management enhance
ments really get interesting, according
to Madlener. For one thing, vendors will
no longer control their own destiny when
installing a new application. Instead, in
stallation will pass to a system-level instal
lation utility.Currently code-named Dar
win, this setup utility will run on all 32-
bit platforms.

With NT, says Microsoft's Plastina,
"when you go to install an application,
you ask Darwin to do the work for you.
YougiveDarwin an instruction file." Dar-
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Rhapsody manages objects in three folder tiers: for user and system
on each system and,here, for the system object folder on the server.

win carries out the instructions, follow
ing the rules of DLL reference counts and
replacing DLLs.

Another change in DLLs has to do with
packagingsystemcomponents. SaysPlas-
tina: "Today when you install an appli
cation, it puts down a good number of
megabytes of data that comes with the
system.Those are reallyOS components,
though. With NT5.0,we'll have quarter
ly releases of shared component service
packs." These will contain "the latest ver
sions of the DLLs that the OS group has
blessed,and applications won't ship those
DLLs anymore." DLLs in servicepackswill
contain updated version numbers.

Darwin is just one part of the Zero Ad
ministration Windows (ZAW) initiative
that Microsoft announced a year ago.
Network administrators will also be able

to lock down the Windows directory so
that a user can't change it (see the figure
"Windows NT Corrals Components" on
page 88).In addition, administrators will
have complete control over which pro
grams go on a user's system.

Future Perfect?
Tosome degree, mismatchesamong com
ponentsareaninevitable resultofthecur
rent pace of software development and
the modular approach to software that's
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necessaryfor updates inshort time frames.
Butthere's now concernamongsomede
velopers that Microsoft's game plan of
migrating most components from plain
DLLs into the COMframework might
onlymakematterslessmanageable. Ifthe
problem of DLLs is a lack of control over
versioning, the problem with COMisthat
the whole notion of versioning is absent.

In COM, the functionality of each in
terfaceisspecifiedand permanentlyfixed.
Every interface is assigned a Globally
Unique ID (GUID), which virtually elim
inates name collisions. But individual

implementations of the interface associ
ated with any given GUIDare indistin
guishable within COM.

For now, Microsoft has implemented
most of the widely used COM interfaces.
Furthermore, until now, fixing Micro
soft's COM interface bugs has entailed
adding functionality; each revised inter
face has received new function calls and

new GUIDs.

Despite prior insistence that the inter
face is all that matters, Microsoft's Mad
lener says that there are "plans to add
finer-grained versioning to COM." The
details of versioning in the next gener
ation of COM (called Common Object
Runtime [COR]) should be out bythe time
you read this. continued
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swap 8mm tape devices all within the same -£v|HxArray chassis.

ZvfMxArray subsystems are compatible with Sun, HP, SGI, IBM,
Macintosh and PCs. Custom configurations and -48VDC telco models are
also available.

So, if you are looking for a new and better way to solve your RAID stor
age problems, study up on Artecon's New RAID Math. Check out

our website or give us a call to see how it all adds up!

1-800-USA-ARTE

www.artecon.com/raid

> j-sizzon
Capturing The World In Storage"

A Member of the Nordic Group of Companies

iRAB

6305 El Camino Real, Carlsbad, CA 92009
Phone 760-931-5500, FAX 760-931-5527 email: raidmath5@artecon.com

Nihon Artecon 81-03-5458-8260 - Artecon B.V. 31-53-483-2208 Artecon France 33-1-6918-1850 Artecon U.K. 01344-636390

Arteconand the Arteconlogoare registered trademarks ofArtecon,Inc. LynxArrayis a trademark ofArtecon,Inc. Allother trademarks are proprietary to their respectivemanufacturers.
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Speed is essential in all database projects, but not at the expense of stability. You
wouldn't try to go 100 miles per hour with your bicycle! The same is true in database
technology, FairCom has been delivering fast, safe, full-featured database engines to
the commercial marketplace for 19 years. Proven on large Unix servers and
workstations, c-tree Plus's small footprint and exceptional performance has also
made it the engine of choice for serious commercial developers on Windows and
Mac. Check out www.faircom.com for detailed information. You'll be glad you did.

c-tree Plus® key features for $895:
• Royalty Free
- Portable Multi-Threaded API
• Complete C Source
• Thread Safe Libraries

• Standalone or Client/Server
• Complete Transaction Processing,

including automatic recovery
Save-points
Abort/Commit

- Roll-forwards /Roll-backwards
- Easy make system
• Advanced Variable Length Records
• BLOBS

• Space Management
• File Level Security
• Conditional Index
• ODBC/Java Interfaces

• Over 25 Developer Servers included
Platforms;
MIPS ABI

BBOPEN

AIX

RS/6000

DEC Alpha
OSF/1
HP9000

Sun OS

Sun SPARC

DOS

OS/2
Mac

Windows 95

Windows NT

Windows 3.1

Interactive Unix

SCO Banyan VINES
LinUX [fllpha/Sperc/ktri] QNX
AT&TSystem V Chorus
Netware NLM Lynx

® ffjwppwy
DEVELOPMENT SYSTEM

Half of your Client/Server project is the Server! You control 100% of your Client
Side. Why settle for less on your Server side? Move your functions to the server-
side to decrease network traffic and increase performance!
Today's database demands may often be too complex for traditional Relational Model
Database Servers. Server needs come in many different sizes and shapes. What
better way to accommodate these requirements than by allowing the developer to
take full control of the Server side? FairCom's Server Development System was
created to meet this need. It provides the developer the means to create an
industrial strength Server. Complete make-files are included for all FairCom
commercial platforms. With our proven kernel add or override existing database
functionality or create your own special multi-threaded server:
Application Server Network Gateway Server Data Warehouse
Special Web Server Departmental Database Server Embedded Servers

FairCom Server Development System key features:
Provides complete source code for all the interface subsystems to the FairCom
Server. Server mainline, Communication, Threading, Remote function interfaces and
procedure calls are all supplied in complete C source code together with the
FairCom Server sophisticated thread-safe kernel libraries.
Customizable

Transaction Processing
Online Backup
Disaster Recovery

Phone: USA 573.4*5.6833 - EUROPE +39.35.773.4B4 • JAPAN +81.0532.29.7504 • BBAZIL +55.14.224.1G10

Rollback-Forward

Anti-Deadlock Resolution

Client Side Source

Multi-threading

ai
corporation
Commercial Database Technology. Since 1979.

81

Data History
Multiple Protocols
Heterogeneous Networking
File Mirroring

Conditional Index

Small Memory Footprint
OEM pricing
ODBC/Java interface
Key level locking

JKQu mm *.
®

There are similar promises on rheAp
ple front. Rhapsodygetsthe benefitofsev
eral years of Next's experience with ob
jects. Unfortunately, Rhapsody objects
don't haveversioning, either. Apple's Land-
wehrsays thatApple is"planningonmak
ingsomechanges this fall that willsup
port better objectversioning."

There's no question that careless ven
dors willalways beableto crashsystems
with badly done software. At the same
time, though, mainstream OSes need to
provideat leasta rational safetynet when
third-party component vendors take rea
sonable pains to behave.

Rightnow,the Windows desktop has
arrived at a critical point where things
are falling apart and more control is nec
essary. Other OSvendors—who haven't
faced the fire that a base of 40 million us

ers can ignite—should examine whether
their own component-management strat
egieswillhold up under heavyuse.

There are certainlystepsthat usersand
vendorsalikecantaketo limitthe depths
of DLL hell. Vendors need to tightenup
their installationssothat onlysystem-lev
el DLLs (generally, those madebyMicro
soft)load into the Systemdirectory. DLLs
for general sharingamong multipleven
dors should load into the Common Files

subdirectory. Allother DLLs gointhe ap
plication's own directory. Shared DLLs
should change onlywhen a newer version
of a component replaces an older one.
Even then, the user should receive notice
of the replacement and have the option
to back up the DLL being replaced.

Usersshould use the Windows 98 Sys
tem FileChecker utilityto ensure that old
er versions do not replace newer System
fileswhen new applications load. It would
be a creditable gesture for Microsoft to
freely distribute this utility to current
Windows 95 users as well.

Meanwhile, because Windows isby far
the mostly widely distributed desktop
platform that employs component tech
nology, Microsoft should embrace the
long-term task of straightening up the
mess. Usable componentware hangs in
the balance. ID

RobertRichardson (Swarthmore, PA) is a fre
quentcontributorto Network Magazine, Web

Review,WebTechniques, and ZD Internet. His
latest book, Building Your High-Tech Small
Office, isforthcomingfromIDG BooksWorld
wide. You can reach him by sendinge-mail to
robert@smailofficetech.com.
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The new Philips lets you save your world. Store your data,
sound, videos, pictures, drawings, files. You name it—and you can save itona650 MB

Compact Disc. Plus the disc that you cteate
^J can work on CD-ROM or DVD-ROM drives.

ThePhilips CD-ReWritable Drive is affordable
too. Now send CDs of things that matter to

, to people who matter to you. For more information:
product is not intendedfor the unlawful copying of copyrighted material. ©1997 P ^; Extremes NorthAmer.ca Corporation

Create a CD on your PC with t

Philips CD-ReWritable Drive

O

Robert Kendall

Family Tree

House Plans

Investment Portfolio

E-Mail Files

Alien Sightings
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NT's Challenges:
Microsoft's Solutions

Microsoft vice president Jim Allchin talks with BYTE
about current andfuture Microsoft technologies.

By Mark Schlack

In our October issue, we talked briefly with
some of the elements of Windows he would

again about his vision of operating syste
Microsoft's technology strategy.

BYTE: What is your view ofOS evolution?

Allchin: we have a broad vision that ties
together afew dimensions. Onedimension isthebasics: qual
ity, robustness, reliability, scalability, andsecurity. We will
continue to improve on
those basics.

A second dimension is

communications. I'm

wiring communications
into every nook and cran
ny of the system so it
becomes a great citizen in
transient networks. If the

connection drops or ifyou
move between cells, the
system should still work
with the network. The sys
tem needs to figure out
what protocols are on the
network automatically. It
needs to understand

whether it is going over a
low-latency or high-laten
cy network. It needs to
understand how to take

advantage of the quality
of service that may exist if
you are doing video
streaming. If it has an error
on a network, it needs to
automatically reconfigure.
The programming model
I'm promoting is that the
network isbroken all the time. People design their software
so that if you communicate at all, it's a miracle.

The last dimension is ease of use and simplicity. Systems

www.byte.com

Microsoft vice president Jim Allchin about
like to change. Recently, we spoke with him
ms, components, directory services, and

are too difficult to use. I would feel much prouder of the
computerindustryif there were not somanyarcanethings
hidden in software. We present error messages that some
bodycan't doanything with.Thesystem couldrecover from
more errors ifwe worked harder on it. And the system could

be much more intuitive.

We clutter the screen with

many options, and the sys
tem isn't adaptive to what
the users are doing.

Whether it's consumer

or business makes no dif

ference: Everybody wants
simplicity. We want an
environment that is much

more helpful and much
more intuitive. Intuitive-

ness is more than intelli

gence. The system should
be able to follow what's

going on and make pro
posals. You've seen some
work in that area in some

of our applications and the
answer wizard, but we're
just starting to scratch the
surface.

If I tile these three

dimensions together, the
result isbeingmaintenance
free. There is no reason

machines can't just do
much more cleanup. I
mean, I hate utilities that

run after the factthat have to cleanup temp files and other
things. It's unnecessary. The system could be much, much
smarter. It should be able to automatically manage space,

NOVEMBER 1997 BYTE 96NA 3



THIS IS THE DRIVE

THAT FORMS THE

HAT FITS THE MAN

SO HE CAN LAUGH IN THE

FACE OF MOTHER NATURE.

1 • J&v •}

*

•



A Quantum high-capacity drive isn't merely

a faceless storage facility for all your data. Its

high-performance and high-capacity features

* !W
are crucial for thousands of applications. Take,

for instance, "rapid prototyping." A procedure

where a computer and a laser sculpt plastic

%}
i .-to

reliable drives available. Which explains why

for the job.The result allows people to resume

.1 . * their normal, everyday activities. (Whether

they're into swimming or simply hanging by

their fingernails.) For more information, visit

our Web site at http://www.quantum.com.

Or give us a call at 1-800-624-5545, ext. 140.

(MotherNature may never forgive us for this.
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NT's Challenges: Microsoft's Solutions

andifitdoesrunoutofspace, itshouldbegraceful. You want
your systemto basically be foolproof.

BYTE: Theaverage system has thousands ofDLLs
and device drivers on it. When you talk about
achievingsimplicity, areyousayingyou can create
a layer that manages that complexity?

Allchin: no. layers are nothing but more
overhead: You can put lipstick on a chicken, but it's still a
chicken. We don't thinkapps should have to gothrough an
install process—it shouldbeseamless. As far ashaving lots
of DLLs, I think about it like
this: The fact that you can
see any of this stuff is like
looking through a trans
parent TVwhere you see all
the transistors and chips
and ICs. The end user

shouldn't see that. TV man

ufacturersdon't encourage
you to open the case, stick
your finger in, and try to
pull out a transistor. Well,
that's what happens if you
try to delete a DLL. We've
created an environment

that can get into trouble,
and we can change some
of that. There are stillgoing
to be device drivers, but
we'll apply some here-and-
now technology like
Authenticode to sign them
so customers are assured of

a certain quality level.

BYTE: Some of what
yousaidremindsme of
the best years of the
Mac, where you put
stuff in and it would

install itselfand it actually worked.

Allchin: first, the mac is super-primitive, i
hope that nothing we are doing will be compared with that.
The Mac wasa jokearchitecturally Come on—virtualmem
ory? We have to have a rich, solid infrastructure for how
apps dealwith the system. The problemwith the Mac isthat
it was too closed. It wasn't an open environment that people
could innovate in. And if you didn't use a particular tool set
from Apple,who knows whether it would work properly? It
wasn't an industry: It wasa closedworld.

BYTE: At one time, you were talking about an
object file system as part of Cairo; now, you're
silent on the matter. Has that idea gone away?
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Al Ich in: ITHASN'T. INNT 5WEWILL DELIVER BASI-
cally allthe functionality wetalkedabout in OFS. Just think
ifwerenamedOFS asNTFS [NT File System], whichisbasi
cally what happened.SoNTFS 5.0willhave quotas. It will
be attributed, meaning you can have properties tied to
streamsin the system, and arbitrary properties tied to files.
Anditwill beautomatically indexed onproperties andcon
tent. Itwill have distributed linktracking, soifyoupointto
alinkor ifyouhavea linkembeddedinadocument,wewill
automatically track down that document.

We are pushing three dimensionsin terms of storage.
The first is location inde

pendence. We are doing
some in Dfs [Distributed
File System] now. Wewant
to be able to migrate data
between the client and the

server transparently. The
last thing we're focused
on—and we have a team

definitely cranking on
this—is merging database
technology with the file
system to get a more uni
fied storage system. It will
not replacethesuper-high-
end OLTPenvironment,
but our goal is to be able
to offer programmers a
rich storage system that is
available everywhere.

BYTE: Are you going
to create an object file
system? If so, what
sets an object file sys
tem apart from a reg
ular file system with
these extensions?

Allchin: I think its
allsemantics. When Italkabout an object,it's got a data type
and you can automatically bind to the code that is associat
ed with it. Make links fundamental to the architecture and

you can do things like link management automatically. You
cansurfacethisstorage environment up into a programming
language, so you can deal with the object in a seamless way
in a programming language. So it's just a question of bind
ing the programming language to this environment.

People are doing that today, and it becomes a question of
the granular size of the data. Some types of data—integers,
for instance—may be small, and the storage system may not
be good at storing them. NTFS certainly is not good at stor
ing integers; it needs reasonably sized pages.

When we did OFS, we thought the object sizeswere going
to be fairly small and spent a great deal of time packing the

www.byte.com
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THE DELL POWEREDGE 2200 SERVER. EXPANDABILITY FOR YOUR GROWING BUSINESS.

Just because growth is unpredictable

doesn't mean it has to be unmanageable.

Especially since the Dell* PowerEdge®

2200, the feature-optimized

serverwith the perfect mix of

performance and expandability,

can be yours for one of the

best prices in the industry.pentiurrr][

Advanced technology like dual 300MHz

Pentium* II processor capability and

an optional RAID Controller deliver

outstanding performance. Find the idea

growing on you? Call Dell today or visit

our website and we'll start building a

PowerEdge Server for your growing
business immediately.

DELL POWEREDGE 2200 SERVER
300MHz PENTIUM IIPROCESSOR

(D jail Processor Capable, RAID Capable)

• 64MB ECC EDO Memory (512MB Max)

• 512KB Integrated L2 ECC Cache
• Integrated PCI Ultra-Wide SCSI-3

Controller

• 4GB Ultra-Wide SCSI-3 Hard Drive

(27GB Max)

• 24X Max" Variable SCSI CD-ROM

• Intel1 Pro/100B PCI Ethernet Adapter
• Intel* LANDesk' Server Manager v2.5x
• 6 Expansion Slots: 3 PCI, 3 EISA

• 6 Drive Bays: 3 Hard Drive,
3 Removable Media

• 3 Years Next-Business-Day
On-site' Service

• 7x24 Dedicated Server Hardware

Technical Telephone Support

• MS' Windows NT"Server4.0
(10 Client Access Licenses), add$799.

$3999
Business Lease0: $142/Mo.

Order Code #250099

ID0LL
TO ORDER TOLL-FREE

800-765-5361

www.dell.com/buydell
Mon-Fri 7am-9pm CT • Sat 10am-6pm CT

Sun12pm-5pmCT InCanadafcall 800-233-1589
GSA Contract #GS-35F-4D76D

Keycode#01262

Pro Processor logo are trademarks of Intel Corporation. MS Microsoft, Windows and Windows NT are registered trademarks of Microsoft Corporation 3Com is aregistered trademark of 3Com Corporation. ©1997 Dell Computer Corporation. All rights reserved



NT's Challenges: Microsoft's Solutions

node items densely. Itturns outthatwas amistake: Mostthings
peopledealwith—take an HTjML page—are fairly large.

But when you ask will we ever build one, I think NTFS is
in part an object file system. It doesn't have the surfacing
binding into a language, butwe have some people looking
at that. I thinkthere are manyother thingsthat canbedone
to the storage system.Wewant to reduce the number of stores
that we haveon the system.
NT 5.0 offers a step in the
right direction. Now we
have a very large team be
tween the SQL group and
the filesystemgroup that is
working on continuing
that movement for the

future.

BYTE: How are you
going to handle infor
mation that's storedin

different formats-or

even executables that

are stored within doc

uments like Active

ServerPages?

Allchin: [for the
first one] you will end up
with a common interface

that will enable you to
access the directory, ad
dress books, SQL, the file
system, and Exchange.
And in terms of being able
to handle the dependencies
and to understand the

code, we're scratching the
surface in NT 5. There is a

class store as part of the directory. Youuse the directory to
find snippets of code and how to automatically download
those and how they should be run. But we have a broader
vision—which is still early—where we are looking to do a
repository.

BYTE: Howdoes a securitysystem have to adapt
for today's sometimes-anonymous/sometimes-
not intranet style ofcomputing?

Al Ich in: we onceenvisioned that eventual-
lytherewould beacommunity ofkiosks, andwethought that
public keywouldbe the answer there.We thought people
would have smartcards and walk up to the kiosks [and use
them], so we would have to do somesort of authentication
to be able to customize the environmentwe would show. This
big-directory-in-the-sky ideadid exist.

What have we done? As you probably know, in NT 5 we
willhave a mapping of publickey-to-private keyIDs. We
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thinkit'saprettyefficient andsmartthingtodo.You're going
to want to knowwho's coming into your site.You're going
to want to be able to tailor the information for them. That

implies there's a directory. Sowhenwe're testingthe direc
tory that will be in NT 5, [we're testing with millions of
entries,] not a thousand. I believe that you will see more
andmore authenticated users because the Internet isgoing

to turn into a good transfer
environment—something
that people count on even
if it's not good.

BYTE: What's the
direction the directory
has to go in now?

Allchin: IT GOES BACK
to the dimensions I talked

about, [especially greater
intelligence]. Instead of
having the user or adminis
trator try to figure out
where a replicant should
be, whydoesn't the system
just figure it out? We'll be
working on performance,
and we'll be working on
tools to make schema

changes even simpler than
we are going to make it in
the first release. I can also

think of integration with
the storage system being
even tighter. We're defi
nitely banking on it. Hope
fully we've learned by
watching others and having
our own experience with

the current NTdirectory.Someof ushavea littlebackground
in that area, so we think we're going to come out okay.

BYTE:vlre the improvements we've talkedabout
a five-year project?A three- yearproject?

Allchin: I DON'T THINK THAT ANYTHING I'VE
talked about is fiveyears out. It's just a question of how capa
ble we can make it. In other words, it can come out in inter
mediate milestones; it'll be in NT 6, and from a technology
perspective it may be used in several different products. But
certainly it isgoing to happen. We'll continue to move ahead.
NT5willhavequality-of-service support in it, but we'll move
that ahead further in NT 6.0. It's just one step at a time. You
know,NT5isa big release, and we think we have a fairlyrea
sonable number of people working on things beyond NT 5.
Things like this repository, things like the storage that
we've been talking about, things like the end-user simplici
ty—those thingsare nowbeingthought about. El

www.byte.com
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Cascading

Style Sheets

CSS will change the way
Web designers and
developers work. Here are
some practical ways
to learn and apply it.

| TML purists say thatthemark
up language, like SGML, ex
presses only the structure of

Idocuments. The browser—
not the author—controls presentation,
because only the browser knows best
how to adapt content to exploit the ca
pabilities andworkaround constraints of
its host system.

The realityof HTML isquite different,
of course. There's intense pressure on
publishers andsoftware developers alike
to control the look of their Web pages.
Wedo this with bastard HTMLtags, such
as <FONT> and <CENTER>; with nest
ed tables; and with nonbreaking spaces
and invisibleGIFs. Byresorting to these
hacks we achieve the necessary effects,
but we also trade away universal access
and easy maintenance.

CSS purists say that stylesheets influ
ence, but do not absolutely control, the
presentation of documents. Author and
reader can share influence, and the ren
dered page is a negotiated compromise.
Non-CSS browsers can fall back to vanil

la HTML, which remains the skeleton of
any CSS-enhanced page.

The reality of CSS will likely diverge
from the ideal, just as HTMLhas, for the
same reasons, involving the same trade
offs. With HTML,I'm always looking for
the sweet spot—the right balance of puri
ty and pragmatism.Because that's a mov
ing target, I continually adjust my pages
and applications to track it. Sowith CSS.

What's the sweet spot for CSS right
now, with immature support for style
sheets in the 4.0 browsers from Netscape
and Microsoft? What's it likely to be in
eight months when CSS implementations
are more complete, widespread, and reli
able? Here are some answers, and some
educated guesses.

www.byte.com

HTML +CSS +JavaScript =Dynamic HTML
Here's a lightweight approach toactive content. In this demo, every list's title (i.e.,
one, two, three) is wired to a JavaScript function that toggles the CSS display
property ofthecorresponding list. When you set thedisplay property to"none," the
browser hides the list and reflows the document to reclaim its space.

A menu control

l/Ji

•ni'Be

••,.',- ~.

three

IBecausi

the
menu

items

float

left,
this

Stext can't break
.to a position
I after themenu.

|Atleast, not until itgets deeper than the
menu. Then it wil

'Here is text following a table surrounding
|the menu, itwill reliably breakto a
^position below the menu.

A tree control

Here's text

associated with the
tree widget. If the
tree floats left, this
text wraps around its
right side. If the tree
floats right, the text
wraps around its left
side. If the tree does

not float, the text
follows it. If the tree
is absolutely
positioned, the text

may or may not overrun it, depending on
the position of the tree and the texts
origin. This overrun might or might not be
desirable. Used with script control of the
tree's display property, it could be a way
to achieve a popup menu effect.

CASE I:
An HTAAL/JavaScript/CSS
Slide Show

When I give presentations nowadays, I
use Webpagesfor slides.Modifying style
across a set of slides always used to be a
problem. If you used embedded HTML
tags, such as <FONT>, you had to do a
global search-and-replace across multi
ple filesto change the look of a presenta
tion consistently.

CSS neatly solves this problem. Now
when I create a slide show, I clone pages
from a template that includes a reference
to a style sheet. The style sheet contains
a series of directives, like this:

body { font-family: arial; I

hi { font-size: 24pt;

font-weight: bold; )

In thisexample,CSS definesthe default
font, and the size of <H1> headers, for
everyslide.Technically, CSS merely influ
ences these matters, subject to the coun
ter-influence of the user's style prefer
ences. In practice, that won't happen
much until browsers support user style
sheets and users learn to apply them.

There's a lot to say about these rules.
The font-family, for example, might
better be requested like this: Verdana,
Arial, Helvetica, MSSans Serif. Proceed
ing from specific to generic, this list
equips the browser to use the author's
preferred fonts when available (in order
of preference) and authorizes the brows
er to fall back on a generic sans serif font
if necessary. continued
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Web Project

Likewise, the f ont -si ze mightbetter
beexpressed in oneof theseways:

hi { font-size: larger; )
hi { font-size: 200%; )

hi { font-size: x-large; )

Almost everything in CSS can be ex
pressed using abstract terminology that's
relative (larger, 200%) or absolute (x-
1a rge). Relative mode makes an element
vary in proportion to other elements; ab
solutemodemakes an elementindepen
dent of others.

Why x-large rather than 24pt? Be
cause0.33 inch (24 points divided by 72
pointsper inch)mightbe too smallto say
"extra large" on a high-res workstation,
but overwhelminglylarge on a PDA. x-
large requests an absolute size, but one
thatcanstillbeinterpreted inadevice-ap
propriate way.

The hi headers use the body's font-
family, althoughthe h1rulesays nothing
about font-family. Why? hi inherits
from body. If you're familiar with style
sheetsinconventionalword processors, it
maytake awhileforyouto getthe hangof
this. CSS inheritance is a powerful mech
anism.Toexploit it requiresamind-setthat
owes more to object-oriented program

Cascading Style Sheets

mingthanto desktoppublishing. Thechal
lenges—and the rewards—are similar.

A Dose of Practicality
When I added a table to one of myslides,
I ran into a snag. The table didn't inherit
my font - f ami 1y request. Why not? Nav
igator 4.0's CSS support isveryshaky; in
heritance across table boundaries is one
of many things that just don't work. Mi
crosoft Internet Explorer (MSIE) 4.0(cur
rently in beta 2) works properly in this
regard, and in general it's far better than
Navigator 4.0.It's a second-generation ef
fort for Microsoft, which committed ear
ly to CSS with support in MSIE 3.0. Net
scaperesistedfor too long,and itnowfinds
itself in catch-up mode.

What to do? Because I'm the only one
giving my presentations, I could use MSIE
4.0 and just ignore Communicator's CSS
flaws. But I don't want to just showmy
presentation; I want to put it on the Web
sothat otherscanviewit. Requiring MSIE
4.0won't do. I'd rather build something
that works with both browsers. It's frus
trating to lookfor workarounds, but that's
the lot of the Web author.Bettermyfrus
tration than the reader's. In this regard,
CSS isgoing to be a deja vu experience.

CSS isenormously flexible, so there are

lotsofdifferentways toworkaround prob
lems.To switch my table cells to an alter
nate font - f ami 1y, I first tried this:

td ( font-family: monospace (

Butthe preamblethat myJavaScript
code insertsinto everyslidebuildsanoth
er tablecontainingnavigationaliconsand
a title. The rule shown abovesetsevery
table cell in monospace type; Iwantonly
certaintables to behandled that way.

CSS offers a variety ofsolutions. Here's
one:You can makea newclass out of any
element by adding a classattribute to its
HTMLtag, like this: <td class=Body-
Tab1eCe11 >.Then you can address the set
of elements so tagged, as follows:

td.BodyTableCell { font-family:
monospace 1

Thisworks. Butit's stupid to add aclass
attribute to everycell.You might as well
just say <td><font f ace=couri er>—
just the sort of brute-force redundancy
that CSS issupposed to abolish. Here's an
other idea:

<div class=BodyTable>

<table>...</table>
continued

Anatomy of aWeb Slide Show

Here's a simple JavaScript technique for controllinga Web-
based slide show.

1. Clone blank slides from this template:

<head>

<link rel=stylesheet type="text/css" href="style.htm">
<scriptsrc="script.js"X/script>
</head><body>

Note: Navigator can source the script from an external file, as shown
here; MSIE (includingversion 4.0, beta 2) cannot.
The style sheet standardizes the look of the presentation; the shared
script controls navigation and presents numbered titles.

2. Store the filenames and titles of the slides in a

JavaScript array.

var docs = new Array (
'overview.htmjBYTE Site overview',
'archive.htm|BYTE Site: archive' I

3. Treat the array like a Perl or Java hash (a table of name/

value pairs).

function itemFromDocs (type.i) {
if ( i < 0) i = 0;

if ( i > docs.length-1) i •= docs.length-1;
var str = docs[i ];

if (type= 'url ') // get the URL
return str.substringCO.str.lastlndexOf('|')); )
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else // get the title
return

str.substring(str.lastlndexOf('|')+l,str.length);
!

4. Remember the current document.

var href = document.1ocation;

var curr = href.substring
(href.lastlndexOf('/'Hl.href.length);

5. Compute the hyperlink for the next or previous document.

function getLink(which) I
for (var i = 0; i <= docs.length-1; i++) {

if (curr == itemFromDocst 'url ' ,i)) (

if (which =- 'next') ( // next slide

1 ink - itemFromDocst'url',i+1);
gif = "next.gif"; I

else 1 // previous si ide
link = itemFromDocs('url',i-1);
gif = "prev.gif"; } ) 1

return '<a href-' + base+link + 'Ximg src™' + gif +
'X/a>' ; I

6. Emit a page header that includes the slide's title, plus
Previous and Next links.

document.write( Xtable width=100%xtrXtd> +

getLink('prev') + '</td><td>' + showTitleO +
'</td><td>' +getLink('next') + '</tdX/trX/table>');

www.byte.com



HMMM...
ArtMedia's ZD" MONITOR EARNS a SPOT on 199V WlNLlST.
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Fall '97
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qur canine friend wont be the only

• ne surprised by what they see dn an

artmedia monitor. cad operators and

graphic designers will appreciate our

sharper resolution, better focus,

lower distortion and higher brightness.

Basically a great picture. Which might

explain why the editors of windows

. or
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MAGAZINE PLACED OUR ZD GT-9SDT

MONITOR ON THEIR PRESTIGIOUS 1 997

WlNLlST. It also might HAVE helped that

the et-96dt comes with advanced

Trinitron* technology, a flatter screen

and superfine pitch. so if ydu want the

best professional monitors around, take

a look at who the experts are picking.
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WHERE REALITY 15 TRUE

ArtMedia USA 2272 Calle Del Mundd, Santa Clara, CA 95054, USA Tel:!-408*9B0-B9BB/TaLL-FREE: 1-B0D-927-B633 Fax: 1-408-980-8999 http://www.artmedia.com

Pacific Technology Co., Ltd, 7f, No. 285, Chung Hsiao E. Rd., bec. 4, Taipei, Taiwan, R.D.C. Tel: 8B6-2-77B-5S50 Fax: 886-2-741-9521 http://www.ptd.com.tw

ft REGISTERED ARKOF SONY CORP. ASTMEDIA* IS A REGISTEREDTRADEMARK DE PACIFICTECHNOLOGY CD., LTD.
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Web Project

In CSS you can use two new HTML ele
ments—DIVand SPAN—as metatags that
group and classifyother elements. DIV de
fines a block element (anything bound
ed by line breaks); SPAN marks an in-line
element. In this case, the class attribute
on DIVdefines a class called BodyTabl e.
Now a single wild-card rule, like this:

.BodyTable { font-family:

monospace )

can influence all the t ds contained within
instances of that class.

Was thisthe solution?Nope. It requires
inheritance, which, as you'll remember,
doesn't work properly with tablesin Nav
igator 4.0. Fortunately, CSS has another
trick up its sleeve. You can select sets of
elements not only with attributes (td,
BodyTable)but alsowith contextualpat
terns of attributes. Here is what finally
worked:

div th, div td ( font-family:
courier; )

This says:"Applycourier to TH and TD
elements, but only those contained with
in a DIV."Iwrapped the tables that I want
ed to match this rule ina<div class =

BodyTable)... </div> tag.
Note that it would have been enough

simply to say <di v>—thenew classBody -
Table isn't contributing anything to this
solution. I left BodyTable in, though. It
won't cause problems with CSS or non-
CSS browsers. And it's extra information

that might come in handy. Someday I
may want to select only the elements that
match BodyTabl e, rather than a more
general set that matches di v th, div
t d. Or, in a non-CSS context, Imight want
to use a Perl script to extract and catalog
or rearrange all the tables of that type.

Even if you have no immediate need to
influence presentation with style sheets,
there are compelling reasons to adopt the
CSS method of classifying content. Class
attributes do more than lay the foundation
for stylistic control of your pages. They
can also provide new hooks for manag
ing your content. Document collections
are text databases. Class attributes are se

lectors that operate on these databases.
CSS uses these selectors, but other appli
cations can, too. The value of your text
databasesgrowsinproportion to the num
ber and specificityof the selectorsyou can
apply to it.
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CASE 2:
BYTE Home-Page Redesign
A recent redesign of our home page gave
me the chance to try out the design and
layoutcapabilities ofCSS-enhanced HTML.
Our requirements included a variety of
static and dynamic elements of various
shapes and sizes, all with fixed locations.
There's onlyonewayto do thisinstraight
HTML. Youwrap everything in tables. CSS
offerstwo other approaches: floating el
ements and absolute positioning.

Because I'd have to deploy to non-CSS
browsers, I startedwith a table-based ap
proach. Even in this context, CSS can be
useful. If you classify elements,you can
rapidly evaluate a series of alternate treat
ments. The family, size,weight, and color
of fonts; the alignment, indentation, line
spacing, and margins of text; and a host of
other stylistic variablesare easilytwiddled.

Dependingon your inheritancescheme,
you can adjust these things for the whole

TOOLWATCH

ColorPicker
(free)

Robert Hess

http://www.microsoft.com/workshop/
design/safety/colorpick-f.htm
Here's a handy reference to the "safety

palette": the 216 colors that look about

the same on all browsers and all platforms.

If you're experimenting with color using

CSS, bookmark this page.

B00KN0TE

Cascading
Style Sheets:
Designing
for the Web
$29.95

byHakon Wium Lie

and Bert Bos

Addison Wesley Longman

IBSN 0-201 -41998-X

http://www.awl.com/css/
This definitive guide, written by the

inventors of CSS, covers typography,

layout, color, element classification and

selection, and inheritance. One invaluable

chapter shows how to reinterpret basic

HTML page designs using CSS.

document tree or for selected branches.
Once you settleon adesign,you cantrans
late your CSS rulesdown to the per-ele-
ment tags required by straight HTML.

The next thing to try was floating ele
ments. HTML authors use the FLOAT at

tributeof theIMG tagto force images left
or right and to flow text around them. CSS
generalizes the float property. Anyblock
element—image, list, DIV—can float. In
theory, youcanusethistechniqueto build
a pagethat hasa 2-D look but that adapts
gracefully to narrow displays. In practice,
CSS cando this effectively onlyin simple
cases (see the screen on page 97).

The inventorsof CSS are talkingabout
extensions that will make it a full-blown

layout system, but in its current form it
isn't one, nor does it pretend to be. Still,
the floatproperty ispowerful.You can, for
example, apply it to a group of elements
wrapped in a DIVtag. The effect varies
according to the other properties of the
DIV (e.g., absolute or relative width, left
or right alignment), the properties of the
other elements in line with the DIV, and
the properties of the DIV'scontainer. It's
worth spending some time to sort out all
these interactions.

Finally, I tried a version of the home
pagethat usesabsolute positioning.With
this CSS extension, which is supported in
both 4.0browsers, you can placeanyele
ment at a precisepixeloffset from the top-
left origin of the page. It's an all-or-none
method because elements positioned in
thiswaywillnever flow, and anyother ele
ments that are allowed to flow are liable

to overlap the fixed ones. However, nor
mal flow still occurs inside fixed elements.

Using this technique, I tiled the surface
of the page with my major elements. The
result was pleasing because, unlike a con
ventional table treatment, the CSS version
didn't have to align elements on a grid.
This freedom costs something, of course.
Tables can stretch if you express their
widths in percentages. A page whose ele
ments stand in fixed relation to the origin
cannot stretch.

I like this last version best, and I plan to
translate it into straightHTML for deploy
ment. Here's hopingthat widespreadadop
tion of CSS will make that ugly procedure
unnecessary when our next site redesign
rolls around. El

Jon Udell is BYTE's executive editor for new
media.You can reach him bysendinge-mail to
jon_u@dev5.byte.com.

www.byte.com



Rick Grehan

IM'Mfclla
An Uncertain

Discovery

Metrowerks' Discover

Programming provides a
decent introduction to Java
code, but it has some
annoying inconsistencies.

he CodeWarrior Discover

ProgrammingEdition (DPE),
from Metrowerks, provides

Ia decentmultilingual gate
way into the world of programming. But
if your goal is to become fluent in Java,
you maywant to look for additional help:
Anyone purchasing this set of learning
tools should be aware that it's not Java-
specificenough to serve as a solid intro
duction to Java programming.

DPE, which is available for the Macin
tosh and Windows 95 and NT (I used the
Windows version), supports C,C++, Pas
cal, and Java. The supplied CD-ROMin
cludes version 2.0 of the distinguished
CodeWarrior integrated development
environment (IDE), plus tutorials, sam
ple code, untold pilesofdocumentation,
and seven on-line books.

The entire documentation system is
constructed as a Web site. In fact, to enter
the documentation system, you have to
double-click on an icon named "Code

Warrior Reference WebSite." All the doc

umentation is in either HTML or PDF

form. Youprobably won't need anything
else to get going. The CD-ROM includes
installable versions of Microsoft's Inter

net Explorer and Adobe Acrobat reader.
DPE's documentation appears to be

spread evenly among all its supported
languages, although only one of the sev
en books (TheJava ProgrammingLan
guageHandbook, from Coriolis Press) is
Java specific. The language and compil
er documentation includes both the Java
language and Java virtual machine (VM)
specifications.More specificto the Code
Warrior IDEisthe included Targetingjava
manual. Finally, the complete Java API
and Java Generic Library documents are
supplied.

I have two complaints about TheJava

www.byte.com
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ft Where execution begins in a stand-alone executable

public static void main(Scring argsf.]) (
wordPcocessoE myPEogram = neu vordProcessor();
ttyPEog£am.flave(ftcg3[0]J;

Metrowerks' Discover Programming Edition includes the

CodeWarrior IDE and lot of other goodies for $79.

Programming Language Handbook.
First, it's in Adobe Acrobat, and navigat
ing through a book in this format can be
an annoying pain. The Acrobat reader
counts certain elements in a book, such
as the cover, table of contents, and pref
aces, as separate pages. But the Hand
book's table of contents does not. Thus,
there's no easycorrelation between pages
as Acrobat understands them and pages
as the book's table of contents under

stands them.

This is exacerbated by the fact that the
book is carved into multiple PDF files—
which leads to my second complaint. As
a result, the table of contents becomes
nearly unusable. For instance, if you're
looking for aparticular section, you have
to guess which PDF file that section is in
(and, sinceAcrobat pagesdon't match ta-

ble-of-contents pages, your guess is usu
ally off). The index is equally unusable,
having been placed at the end of part 1.
(I discovered that by accident.)

Unfortunately, none of DPE'ssupplied
tutorials isJava-specific. A mini-tutorial
guides you through the CodeWarrior
IDE,but the examples provided are for
the Macintosh version. This can be dis

tracting for someone working with the
Windows version.

On a more positive note, examples for
the Handbook are provided as separate,
accessible projectsthat you caneasilypull
into the IDE. Even though much of the
text in the Handbook is in 1.0-eraJava,
the examplesprovided are updates to the
1.1-level Java Development Kit (JDK).

At the bottom of the HTML link page
for the book, you'll find links to each of

NOVEMBER 1997 BYTE 1 0 1



Javatalk An Uncertain Discovery

Multiple Java Dimensions
In August, JavaSoft announced the new media and communicationsJava APIs,ofwhich
there are a passel. They include the following:

♦ Java 2D and Java 3D (which is what I'll focus on here).
♦ Javasound, including mixing and MIDI synthesis.
•* The Java media framework, which deals with (among other things) audio/video playback

and videoconferencing.
♦ Java animation, which deals with 2-D animation.
♦ Java telephony,whichisself explanatory.
♦ Javaspeech, which includesspeech recognition and synthesis.
♦ Java collaboration, whichdeals withdata sharing.

Icouldspend much ofthe rest ofthismagazine's pages trying to coverall the APIs, but
obviously Idon't have enoughspace forthat.Instead, I'll continue my coveragefrom pre
viouscolumns, inwhichIdiscussed 2-Dgraphics and VRM L, and concentrate on the Java
2D and Java 3D APIs. (Youcan find and download further information about the other APIs
from http://www.javasoft.com.)

Java 2D is actually an extension to the Java Abstract Window Toolkit (AWT). Plans are
that itwill be includedas part ofthe JDK. The additional classes ofJava 2D providesuch
features as arbitrary fills, tiling, Bezierpaths, extended font characteristics (which letyou
definesuch fontfeatures as kerning, glyphsubstitution,and ligatures), and a variety oftrans
form operations.

Moreelaborate elements ofJava 2D provideforimage-processing operations. Forexam
ple,Java 2Ddefines the classes and interfaces necessary forconstructing convolution ker
nels,as well as source and destinationimagebuffers. Wth the added helpofthe Con vol veOp
class, youcan easilyimplement2-Dfilter operations, such as blurring, sharpening, edge de
tection, and so on.

Inaddition,Java 2D provides greater control overcolors. Forexample,its color-conver
sion classes provide forconverting among RGB,CMYK, gray scale, HLS, HSB, and a half
dozen more color spaces (some ofwhose acronyms I'mnot familiarwith).

Java 3D (unlike Java 2D) is a "premium"extension to the standard JDK.What that means
interms ofavailability and distributabilityis currently unclear. Atthe time this article was writ
ten, JavaSoft representatives were unable to discuss the details of the business model.

Java 3D runs atop standard 3-D rendering engines, such as OpenGL, Direct3D, and
QuickDraw3D. But since itsimplydepends on the rendering capabilities of such graphics
engines, it can run atop "raw" graphics hardware.

Java 3D is a "scene graphics" API.The virtual universe modeled byJava 3D is stored in
a complex tree-like structure that's known as a "scene graph" and is composed of con
nected objects. Some objects inthe scene graph define shapes that are ultimatelyrendered
into the things seen inthe virtualworld. Other objects define textures, colors, reflectivity,
and so forth.

One particular object, called the view object, carries the information needed to render
the scene. The view object is itself a composite of other objects. For instance, one of its
components isthePhysicalBody object, which contains information describing the char
acteristics of the viewer (i.e.,the end user). The information isfrighteningly detailed, and it's
obviously designed to model the characteristics of a human viewer immersed ina 3-D world.
Data inthe Phys i ca 1Bodyobject defines the location of the viewer's eyes-even the inter-
pupillarydistance. The idea, of course, is to provide the developer with aframework that has
enough richness to capture the widest range of viewing devices.

A unique component ofJava 3D is the 3-D sound component. Given that a scene graph
includes a view object, the system has all it needs to deduce the location of the viewer and
the viewer's relation (in3-D space) to other objects in the scene. (Inaddition, the system
has information about the geometry of the viewer himself/herself.)This informationis used
by the sound engine to provide realistic, spatialized 3-D sound with littleprogrammer inter
vention. Ifthe viewer isclose to an object that's emitting a sound, the sound is louder; farther
away, the sound is softer.

Finally, even ifyou're uninterested in3-D graphics, youshould be aware that Java 3D de
fines a vector-and-matrix math librarysuitable for general-purpose mathematics program
ming.These librariesare not part of the Java 3D APIper se, although Java 3D depends on
them as storage and manipulation classes for data such as coordinates, color information,
vector normals, and so on. JavaSoft expects that the members ofthis librarywill be removed
into a separate java.vecmath package inthe future.
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the projects. If you click on a link, Code
Warrior copies the project file into the di
rectory of your choice. (It works just as
though you had selected a file for an FTP-
style download from the Web.) Once the
projectfileison your system,double-click
ing on that file opens the IDE.

Another positive aspect is the included
Metrowerks IDE. But be warned: This is

a classic editor/compiler/debugger envi
ronment. And asgood as the compiler and
debugger are, there are no facilities for vi
sualappletconstruction ordrag-and-drop
frame population.

The system requirements for the Win
dowsversionofDPE areremarkablymod
est.Allyouneedisa486-based system with
at least 16MB of RAM, Win95 (orNT4.0),
and a CD-ROM drive. It ran comfortably
on my 50-MHz 486. (The Mac version re-

WHERE TO FIND

Metrowerks, Inc.
Austin, TX

800-377-5416

http://www.metrowerks.com

quires a 68020 or PowerPC 601,16 MB of
RAM, and System 7.1 or higher.)

Iunderstand that the rapid evolution of
Java standards makes it difficult to keep
pace, and I applaud Metrowerks' updat
ing of the examples from the Handbook.
But updating the examples puts them out
of sync with some of the material in the
book, and that can be a little confusing.

Metrowerks says that the books pro
vided on the CD-ROM are "previews," and
the company recommends that if you
find one of the on-line books useful, you
should purchase a "real" copy of that book
in deference to the author. I agree, but I
would add that you should do so primar
ilyto keep your sanity. Dealingwith abook
in Acrobat form is the antipode of fun.

The DPE is more useful as an introduc

tion to basicWindowsprogramming than
Java programming (and, admittedly, this
ishow Metrowerks advertises it). The DPE
is sold as a learning environment; an up
grade for commercial development costs
an extra $449.Still, for only $79 you get
that great CodeWarrior IDE. Go buya cou
ple of newer Java books, and you've got a
great starter development system. E]

RickGrehan is a senior editor at Computer
Design magazine and coauthor of The Cli
ent/Server Toolkit (NobleNet, 1996). You
can contact him at rlckg@pennwell.com.

www.byte.com



CORBA

Delivers.

Now.
CORBA delivers out-of-the-box interoperability now.

Who's getting the benefits of CORBA in their enterprise-wide
distributed applications right now?

Manufacturers including the world's largest aircraft manufacturer,
one of the world's largest manufacturers of agricultural equipment,
and one of largest makers of computer chips and sophisticated
electronics in the U.S.

Telecommunications and Media companies including one of the
largest telecommunications providers in Europe and the world's
leading cablenews network.

Financial companiesincludingsome of the largest banks in the U.S.

• Healthcare providers includingthe foremostSouthern U.S. hospital.

Retailersincludingone of the U.S.'s largest specialty clothingsellers.

Who's offering solutions based on CORBA?
Oracle, Netscape,Andersen Consulting, Computer Associates, Silicon
Graphics and many other major players in the industry are now basing
a significant part of their distributed computing strategies on CORBA.

The Object Management Group is over 750 hardware and software
vendors and end users, from all industries, who are creating and imple
menting TheArchitecture ForA Connected World. To contribute to our
success, call +1-508-820-4300 or email info@omg.orgor see us on the
World Wide Web at www.omg.org.

For information on CORBA success stories,
visit httrr.//www.corba.org. OBJECT MANAGEMENT GROUP

Circle 1 79 on Inquiry Card.

OMG,Object Managementand CORBA are trademarksof The Object ManagementGroup.Allother productsor
companynamesmentioned are usedfor identification purposesonlyand maybe trademarks of theirrespective owners.

PACKING SLIP

CORBA

SHIPPED
BACK

ORDERED ITEM

V Programming languageindependence

V Platformindependence

~y Operating systemindependence

/ Network protocol independence

"7 Networktopologyindependence

v^ Reliable, application-oriented messaging

~7 Guaranteed out-of-the-boxinteroperability

~7
/""

ActiveX/COM/DCOM interworking

~7
J*

Message-oriented middleware interworking

V Scalability

y
s

Network two-phase committransaction semant

V Secure messaging

y Secure time services

V Distributed, federating namingservices

V System management

~7 Lifecycle application management

y Event notification services

V Persistentstorage and streaming interfaces

y Relationship services

V Concurrency management services

v Software licensing services

y Query management services

y Object collections

y
s

'&:\-

Audio/video stream management
—



Been There, DoneThat!

1024 x 768 resolution

14.5" diagonal view
Amplified stereo speakers
2.5" thin (without base)
7.5 lb. light (without base)
Easily detached base
(FT15 also available in charcoal gray)

Our current model, the FT15,is Sceptre's 5th generation

flat panel monitor. We definitely have been there and

done that when it comes to providing LCD flat panel

monitor solutions! Read what these people have to say

about Sceptre:

"I was confronted with the problem of creating an easy

to use, computer friendly workstation for our executives

who demonstrate our Britannica Online®... I needed a

monitor that was both technically and aesthetically ap

propriate ... Sceptre's LCD allowsus to do everything we

need to. The price was within our range as well. It's

worked like a champ."

Larry Merrick, Vice President, MIS
Encyclopedia Britannica

"I reviewed a few different flat panel monitors. Sceptre's

was the best in terms of dimensions, features, and lack

of interference. It was also the most realistically priced.

It was a pretty easy choice."

Richard Hinson, medical research scientist
Wyeth-Ayerst Research

To find out how a Sceptre LCDflat panel monitor can pro

vide the solution to your challenge, visit our web site at:

www.sceptretech.com

or give us a call at

800-788-2878

The First, The Best, The Only
Circle 360 on Inquiry Card.
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BackOffice at
the Forefront
Microsoft's BackOffice

is coming on strong.

Page104C

Making
Money with
Point-of-Sale
Four technologies

open up POS.

Page104M

lfe*0 V Universal Inbox
Solutions for handling

yj all those messages.
Page104S
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SOHO ETHERNET
NETWORKING.

PRICED TO PLEASE
YOUR TOUGHEST

CUSTOMERS
AND SENDYOUR

NETWORK SALES

SOARING.

www.kingston.com/ad
«^!B1I. .:.., ' • . '

'With great prices like these on Kingston's v

SOHO hubs and adapters why buy

ISA? The small office/home office

(SOHO) networking market is booming. And

now, Kingston® has two great products that will

certainly increase your profits.

est

Hubs

5-Port EthcRx SOHO
Ethernet Hub

(KNE5TP/H)
MSRP: $99

8-Port EtheRx SOHO
Ethernet Hub

(KNE8TP/H)
MSRP: $119

EtheRx SOHO Hubs

Available in 5- and 8-port versions, their pocket-sized form factor and

optional in-line keyboard powersupply allows them to be installedjust
about anywhere. As networks grow, a crossover switch allows for easy

cascading without special cables.

EtheRx PCI Client Adapters

EtheRxPCIClient adapters are available in lOBase-T and dual-interface

P R I c e
Adapters

IOBASE-T PCI Client
Ethernet Adapter
(KNE30T)
MSRP: $75

10Base-T/10Base2 versions. Like

all Kingston adapters, these

are certified compatible by NetWare.

••• Designed lor

•ISfl Microsoll

IOBASE-T/2 PCI Client
Ethernet Adapter
(KNE30BT)
MSRP: $85

all major Network developers and feature

QStart'," Kingston's easy to use installation,

configuration and diagnostic utility.

Lifetime Warranty and Free Technical Support

Like every Kingston networking product, both the SOHO hub and

the EtheRx Client PCI adapter are backed by a lifetime warranty and

roll-free rechnical support. For more information on Kingston

networking products call (800) 337-7039 or look for us on the

Net: www.kingston.com/ad. Kingston
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Resellers like the integration of BackOffice. Now if Microsoft

could only fix those nagging shortcomings. By AlanJoch

BackOffice
at the Forefront

ou'd probablybe more than a little surprised if you
walked into a car dealership and the salesperson

1steered you away from an expensive Jaguar orLexus:
"Whatyoureally want isthisHonda. It doesmostofwhat the
Jag does, and in a year or two, you will be able to add on the
other features." But that's just what many resellers are doing
these days.

Two yearsago,resellers usedUnixin 70percentoftheir proj
ects, with NetWare and Windows NT taking up the slack.
Today, these same resellers report a 180-degree turn: NT
accounts for Unix percentages of old, Unix projects run just
under30percent, and NetWare isallbut gone.Some resellers,
such as WillowTechnologies in Campbell, California, report
changesthat are even more dramatic. "Eighty percent of our
business was Unix, with a bit of NetWare. Last year, our busi
nesswas predominantly NT. Our Unixwork wasmostly for
mainframe connectivity,"saysGary Clueit,Willow's CEO. "As
BackOffice expands, it will grab an even larger share of the
market from OS/2, NetWare, and Unix," predicts James
Venturi, president of Creative Technologies, a New YorkCity
reseller. "The market is ripe for NT becauseof its price and per
formance. SQLServer, for example, is a great value."

The surprising news is that resellers who report surges in NT
say in the same breath that the BackOffice family, for all its
advantages, remains glaringly immature in some areas. The
platform's security measures are still "hokey," according to
Mohnish Pabrai, director of BackOffice implementation prac
tice for Transtech in Naperville, Illinois. In particular, he dis
likes the need to install third-party firewalls onto a platform
that's touted for its tight integration. And resellers still ques
tion the platform's large-enterprise capabilities, despite Mi
crosoft's lavishly staged Scalability Days conferences. Some
resellers shy away from BackOffice and NT for critical appli
cations, such as real-time reservation systemsand terabyte-size
data-warehousing projects.

But Microsoft sees these limitations and is promising
changes. Even skeptical resellers believe Microsoft will cor
rect shortcomings in BackOffice, though it may take a couple
of development cycles."We've seen [nondisclosure] specsfor
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We've seen

specs for
BackOffice, and

we're confident

that in 18 months,

problems like
scalability will

be moot.

— Mohnish Pabrai
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BackOffice at the Forefront

BackOffice, and we're confident that in
18months, problemslikescalability will
be moot," saysPabrai.

So how well does the current release
of BackOffice serve the needs of resellers

and systems integrators? BYTE spoke
with resellers across the country and
found them upbeat about BackOffice's
business potential, if not completely
enamored with the product line from a
technological standpoint.

What's in It for You
For anything but the largestclient/server
projects, resellers see the Windows NT/
BackOffice packageasan attractive one-
stop shopping alternative to buyingdif
ferent applications from different ven
dors and copingwith integration hassles.

The complete BackOfficebundle con
sists of NT Server, which includes Inter
net Information Server (IIS); Exchange
Server, for e-mail and groupwareappli
cations; SQLServer; Systems Manage
ment Server (SMS), for network admin
istration and troubleshooting; Systems
Network Architecture (SNA) Server, for
IBM host connectivity; and Proxy Server,
for secure Internet access for desktops.
New additions are Merchant Server, for
Internet/intranet electronic commerce,
and TransactionServer,for managingdis
tributed transactions. Resellers can

license the full bundle or choose indi

vidual components, depending on the
project.

Resellers like the tight integration
among NT and the BackOffice applica
tions, as well as with mainframe hosts.
Integration makes BackOffice more than
a bundle of separate applications, says
Pabrai. "Because the development staffs
of NT and SQLServer are in bed with each
other, the SQLServer people are privy to
the inner workings of NT,which isn'tthe
case for developers for Oracle and the
other databases," he notes.

This integration pays off, especially in
economics. Clueit says that a full-blown
client/server implementation on Unix
typically costs two to three times more
than on BackOffice, primarily because
RISC-based workstations and servers are

so much more expensive than PCs.
He also adds that while RISC-based

Unixsystemsoffersuperior performance
on paper, x86 power is adequate for
manyreal-world needs. "Intelhardware
isgrowingat a fasterrate than [our cus
tomers] need," he says.
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The BackOffice Bundle

Function Pros Cons

Exchange E-mail and Tight integration with Weighty clients
Server groupware other Microsoft programs;

automatically imports
and exports directories
fromother mailsystems

SQLServer RDBMS Logical,easy-to-use Slow to match key
interface features of other

RDBMSes;not
ready for terabyte-
size databases

and data-warehouse
applications

Systems Network Price/performance A resource pig
Management administration and wins hands down
Server (SMS) troubleshooting against Unix

alternatives

Lacks the power ofSNA Server IBM host "Best SNA stack
connectivity on the planet" some Unix alternatives

This price differencesometimesmakes
up for Unix's power and scalabilityad
vantages. Clueit sayshis company inher
ited a large client/server project that was
begun by another reseller, whose speci
fication called for several hundred RISC

workstations running Unix.The costwas
$60,000to $70,000for each workstation,
Clueit recalls. "We switched to NT, and
now we estimate that the hardware costs

will be between $15,000 and $20,000
[for each Pentium machine]. When we
got down to the numbers, the customer
said [the Unix proposal] was a hell of a
premium to pay for features they weren't
sure they needed."

He adds that many of hiscustomers are
familiar enough with the Windows envi
ronment that training or additional staff
for systems administration usually isn't
necessary with BackOffice, which isn't
always the case with Unix.

Clueit cautions that he's seen prices ris
ing as the BackOffice platform matures,
and while there are still significant price
advantages, the gap between BackOffice
and Unix isnarrowing. Also,experienced
resellers know when to look beyond
BackOffice to give customers the right
match of power and integration. For
example, Clueit says SCO/Open Server
and UnixWare support thousands of
third-party applications, including
turnkey financial and accounting pro
grams, which are as tightly integrated as
the BackOfficefamilyand provide essen
tially plug-and-play convenience.

Tackling Scalability
Acatalystfor the growingpopularityof
BackOffice applicationsis the growing
need for scalability and NT's answer to it.
"We're looking at Mips, Hewlett-Pack
ard, Sequent systems, and they all have
hardware designed for scalability," says
Pabrai. "Clustered [NT] servers address
the scalability issue. Several people out
sideofMicrosoft areworking on this.NT
today can't run airline reservation sys
tems, but it will in three years," Pabrai
believes.Wolfpackusesa distributed lock
manager and a shared-nothing approach
to clustering—asomewhat basicimple
mentation that keeps servers from shar
ing resources unless a failover occurs.

He adds that in the projects his com
pany has worked on, the limits of NT scal
ability haven't been a negative factor.
"Most of our work centers around de

partmental servers, Web servers, print
servers. The fun starts when you go be
yond departmental servers. Scalability
ismore of a SQLServer issue than a Back
Office issue.Youneed to get to terabyte-
sizedatabasesbefore you haveproblems."
SQL Server may have some problems
there.

Many resellerscredit SQL Serverdevel
opers with improving the relational
DBMS (RDBMS) since its early days as a
direct descendant of Sybase SQLServer.
Becausethe BackOfficebundle givesend
users run-time licenses for SQLServer, it
becomes convenient for resellers to use

that RDBMS in custom applications. But

www.byte.com
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Full-featured SCSI RAID Kit for $1,249*!
EVERYTHING

20

YOU NEED )
Now there is a way for you to get everything you need-
protection, increased performance, and a great price.

DPT introduces the RAIDstation3 kits, cost-effective Ultra and
Ultra Wide RAID kits to secure data and increase performance for
entry-level servers, or workstations running important, storage-hungry
and performance-demanding applications like video editing, CAD or
electronic pre-press. You get all the features normally found in
expensive, high-end RAID subsystems, all for as low as $1,249*! Just
add your own SCSI disk drives and you're ready for RAID.

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

Call us today and ask about our one-time-try-it-youll-like-it
"Ultimate Deal" on the new RAlDstation3 kit, or ask for the DPT
reseller nearest you.

-data

IfDPT 1-
"- -esslngTech "'

mm
SKK5 ™

Distributed Processing Technology

Full-featured RAID Kits 'INCLUDE)
• PCI Ultra or Ultra Wide SCSI RAID adapter for

superior performance
• Hardware RAID 0, 1 and 5
• 4MB of cache included, with room for up to 64MB of

hardware cache

• Hot swap support for failed disk drives -
- Automatic detection of failed drive

- Remove failed drive without system interruption
- Automatic spin-up of new drive
- Automatic rebuild of the disk array

• Heavy duty metal cabinet construction
• Three lockable, hot-swap carriers for 3.5" half-height

SCSI drives

• Power and disk activity LEDs
• Cabinet temperature monitoring
• Three year warranty
• Unlimited free technical support

""-'W a If! .6 -<••>
*"tsBS

'Estimated U.S. street price far Ultra kit. Price does notinclude disk drives.

140 Candace Drive, Maitland, FL 32751 • Tel: 407-830-5522 Fax: 407-260-6690 • sales@dpt.com
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BackOffice at the Forefront

theprice/performance advantage ofSQL
Serveris, asPabrai quips, "where Billy
wins hands down, thanks to volume."

Pabrai estimates that a 10-client Sun/
Oracle implementation with one server
costs about $250,000. AnNT/SQL Server
project with the same number of clients
comesinat only$35,000. "That's whyin
three years, the database wars will be
over.ThewinnerswillbeSQL Server[for
small to midrange projects] with Oracle
keepingits lock on enterprises."

Nevertheless, resellers say that Mi
crosoft must look to what Oracle and
other DBMS vendors are doing to find
waysof changingSQL Serverinto a more
powerfulproduct. Clueitreports that the
developersin hiscompany"are lessthan
enthralled"with SQL Server, compared
to competing products from Oracle and
Sybase. "Microsoft put a lot of effort into
the user interface and the administrative
capabilities, but some of the functional
aspectsof the server are not up to snuff,"
Clueit says.

SQL Server was slow to move beyond
accommodating onlypage-level locking.
It wasn't until its current incarnation that

SQL Serversupported row-level locking.
Asinterest in data warehousing and data
marts heats up, more SQLServer short
comings become obvious. Tools for cre
atingand managingmetadatahaveyetto
blossom, and there are no native on-line
analytical processing (OLAP) programs.

Exchanging Notes
Thanks to recent upgrades that have
boosted the reliabilityof e-mailservices,
Microsoft Exchangeisa "powerhouse,"
according toVenturi. Hegives Exchange
highmarksfor its electronic messaging,
discussion, scheduling, and group-cal
endaring capabilities.

True, hardware requirements can be
daunting in the BackOfficeenvironment.
"Exchange clients are fairly weighty,"
Venturi observes. "But with the Citrix

technology [whichMicrosoft acquired
lastspring], we'llbeableto deployclients

across an enterprise without upgrading
to Pentiums. It will also be excellent for
remote access."

But its integration with other systems
issuperb.Forexample,accordingto Ven
turi, Novell's GroupWise and Lotus's
cc:Mail require resellers to manually
importandexportdirectories. Exchange,
on the other hand, handles this task auto
matically. Venturi sayshe's currently
working on a project that melds Ex
changewith Quickmail and is finding
that he can easilyimport directories into
Exchange. "There area lot of legacy mail
systems out there, and a lot of our work
centers around integrating Exchange
with the old systems," Venturi says.

Management
and Middleware
Integration is also the key when it comes
to management and connections to other
types of systems.

Venturi gives BackOffice solid marks
foritsadministration capabilities, saying

Helping Pink Jeep SeeMore Creen

For Paul Giovanni, vice presi
dent of Software Innovations,

aSedona, Arizona-based com
puter consultant, theabilityto run
Windows NTas an application
server for the BackOffice family
is a compelling argument for
boarding the BackOffice band
wagon. Among his projects was
the reworking of the reservation
system for Pink Jeep Tours, a
Sedona tour company that drives
tourists to remote desert loca

tions, taking advantage of spe
cial permits from the U.S. Na
tional Forest Service. The dis

tinctive Pepto-Bismol-colored
vehicles provide what most vaca
tioners crave: a look beyond the
tourist traps to see the land
scapes that only locals usually
glimpse.

However, with Pink Jeep's
bookings rising to more than
60,000 peryear and cutbacks in
permits, the company required a
more precise and easier-to-use
wayto match tourists withempty
Jeep seats than the old System
36-based reservation approach
provided.

The answer was a new system
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that was builton a selective mix a mix of Compaq ProliantServ-
of BackOffice products-NT ers and Pentium PCs.
Server and SQL Server-along "Inthe past, ittook 4-5 min-
with clients running Windows 95 utes to booka reservation," says

"In the past, it took 4-5 minutes to book a reservation.

Now it takes about 45 seconds." —Paul Giovanni

and Office. Microsoft's Visual

C++ provided much of the pro
gramming resources. PinkJeep
runs the client/server system on

Giovanni,who began the project
in 1995. "Now it takes about 45

seconds." The result: a 30 per
cent increase in bookings and

greater efficiency in organizing
tours.

Six seats are available in each

tour Jeep, and to help fill those
seats, the reservation staff can

see on-screen the spaces that
are open for each driver on any
given day, and how long each
tour is scheduled to last. Ifa cus

tomer cancels a reservation, the
change is posted to the network
inabout 10 seconds to give the
company the chance to rebook
seats.

The old system also provided
this information, but it did so with

cryptic codes, which Giovanni
says "meant nothing to anybody."
Rather than spending time track
ing down vacancies or sending
out Jeeps that aren't fully loaded,
the reservation staff now can

clearlysee the data itneeds to do
on-the-fly load balancing.

Giovanni isn't a BackOffice

bigot; he credits NetWare as
king of fileand print services and
says Novell Directory Services
(NDS) is still "second to none."

"But throughput to the desktop
is not there" for an implementa
tion such as Pink Jeep's.

www.byte.com



Expand Your Capabilities!
(without collapsing your checkbook)

SOUNDX 5500

SOUNDX 5500 SOUNDX 5000 SOUNDX 4500
• 233 MHz Pentium® Processor • 233 MHz Pentium® Processor • 166 MHz Pentium® Processor

with MMO™ Technology with MMO" Technology with MMX™Technology

• 13.3" TFT XGA Display • 12.1" TFT SVGA Display • 12.1" TFT SVGA Display

• 48MB RAM (144MB Max.) • 32MB RAM (144MB Max.) • 16MB RAM (80MB Max.)

• 512KB L2 Pipeline Burst Cache • 512 KB L2 Pipeline Burst Cache • 256KB L2 Pipeline Burst Cache

• 3.0 GB Hard Drive • 2.0 GB (Up to 3.0 GB) Hard Drive • 2.0GB (Up to 3.0GB) Hard Drive
• Options Bay with 16X CD-ROM or • Options Bay with 16X CD-ROM or • Options Bay with 12X CD-ROM/

3.5" Floppy Drive (both included) 3.5" Floppy Drive (both included) 3.5" FDD Module (concurrent use)

or Optional 2nd Lithium Ion Battery or Optional 2nd Lithium Ion Battery or Optional 2nd Lithium Ion Battery

• Supports ZV port. Card Bus technology • Supports ZV port, Card Bus technology • Supports ZV port.Card Bus technology
• PCI Bus with 128-bit Graphics • PCI Bus with 128-bit Graphics • PCI Bus with 128-bit Graphics

Accelerator (16.7 M True Colors) Accelerator (16.7 M True Colors) Accelerator (64K Colors)

• Touchpad / 6.2 lb. • Touchpad / 6.2 lb. • Touchpad / 6.9 lb.

$4,999 $3,999 $2,999

When it comes to number

crunching, data processing,
information storing, graphics
generating, presentation
blasting performance, Sceptre
notebooks rock!

These Sceptre notebooks, from
the extreme-performance/
extreme-value S4500 featuring

a 166 MHz Intel Pentium®

Processor with MMX™

technology to the ultra extreme-
performance S5500 featuring a
233 MHz Intel Pentium®

Processor with MMO™ (Intel
Mobile Module) technology,
come with these features:

• Intellow voltage mobile TCP Processor
andsystem controller chipsets

• 2Type II /l Type IIIPCMCIA slots
• Built-in stereo sound

• 9-cell Lithium-Ion battery with built-in
remaining life indicator

• Microsoft Windows 95 installed

• Industry standard security lock ready
• IrDA 1.0 Standard compliance
• Oneyearwarranty

Options for Your Soundx
• 33.6k Fax/Modem

• IO port replicator
• Auto hot docking station
• Extended warranty

To get you hands on one of these capability
expanding machines so you too can rock, call:

888-580-5588
Check out our website at:

www.sceptretech.com The First, The Best, The Only
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it's "simply morelogical" than working
with,say, Novell products. Withsupport
for SNMP, BackOffice provides a cen
tral displayfor setting up the network,
adding servers and workstations, and
configuring equipment. However, the
platform's capabilities won'tcause large-
scale network administrators to turn in
their HP OpenView or CAUnicenter
licenses justyet. Clueitsays SMS "could
do with a lot of improvement. It's a pig
in terms of resources."

TheBackOffice platform isgetting two
new pieces of middleware to boost the
environment's stature for large enter
prises. Transaction Server essentially
marries the capabilities of a transaction-
processingmonitor and an object request
broker (ORB). Message Queue Server
(MQS), code-named Falcon, is Micro
soft's reworking of IBM's MQSeries, a
store-and-forward message-queuing
technology for getting BackOffice to
operate with other platforms, such as
IBM's Customer Information Control

System (CICS).
The designobjectiveofFalcon isto link

network applications through a queu
ing system. According to Microsoft,
applications send and receive informa
tion as messages that are stored and
routed through a seriesof queues that are
designed to survivesystemand network
failure.

However, some resellers aren't con
vinced the technology isready for prime
time. One reseller that has beta-tested

Falcon has came to the conclusion that

the product "will be behind the eight
ball,"becauseit doesn't offerasmanyfea
tures as MQSeries.

Development Advantages
So how do you string all these pieces
together? For development, especially
when mixed clients are present, "only
two environments are worth anything:
Microsoft's and Metrowerks'," says
Clueit, adding one caveat: "Microsoft
started to get its tools act together only
recently.... We do a lot of multiplat-
form development. We write MFC
[Microsoft Foundation Classes]applica-

WHERE TO FIND

Microsoft
Redmond, WA

800-426-9400

206-882-8080

http://www.microsoft.com
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New Stuff in Next BackOffice

in its usual manner,
Microsoft is sketchy

about what will be in the

next version of BackOf

fice, which should be
availableearly nextyear.
Here is what we know at

press time.

New Components

The next version of Back

Office will add Site Server

and Transaction Server. The

former is designed to help
resellers and others launch

Web content and manage
intranets with tools to ana

lyze usage patterns. Trans
action Server will support
electronic transactions, scal
ability services, and con
nection management.

Windows NT

Integration

Thanks to NT 5.0's Active

Directorytechnology, Back
Office administrators will be

able to centrally add users
to the NT directory and to
individual applications inthe

BackOffice family. Thus,
end users will logon once to
access allBackOfficeappli
cations runningintheircom
pany,ratherthan loggingon
to each individually, as is
now the case.

Clustering will move
beyond basic failover (i.e.,
when a SQL server goes
down, a companion server
automatically takes over) to
includerollover capabilities,
easily adding additional

Mix and Match

Full BackOffice suite

$2418

SQL Server 6.5

(fiveusers) ...$1346

Exchange Server 5.0
Enterprise Edition

$826

Systems
Management Server
(fiveusers) $1073

SNA Server

(fiveusers) $1298

ProxyServer....$966

servers to boost perfor
mance when the current

system is overworked.

Integration
Among BackOffice
Applications

According to Murari Na-
rayan,a BackOffice product
manager, next year's Back
Office will streamline inter

nalplumbing that lets appli
cations communicate. The

result: Less code may be
necessary to couple SQL
and Exchange to get the
messaging system to auto
maticallysend an electronic
orderform to a parts supplier
once a SQL alert warns that

an itemininventory dropped
below a preset threshold.

Also promised: OLEDB
and Active Data Objects will
make it easier for reseller-

written applications to ac
cess multipletypes of data,
such as structured SQL

information, unstructured
messages in Exchange or
Notes, and documents that

are stored on file servers.

tions and run them on the Mac, and have
had some problems. That was on [Visual
C++] 4.0. When 5.0 came out, Microsoft
decommitted [Mac support]. That was
a real disappointment, because we're
actually doing more Mac development
than ever before."

Although he says Visual C++ is solid,
Clueit notes that developers at his com
pany are using Metrowerks increasingly
often, primarily because of its capabili
ties for both NT and the Mac.

Ronnie McNeill Consulting Service's
namesake president saysVisual Basic "is
progressing along quite well" as a devel
opment environment. "But it wasn't until
the third version that you could take it
seriously."The company develops client/
server systems for such companies asHP
and Coldwell Banker using Visual Basic
for client applications and BackOffice
applications on the server.

He adds that the BackOffice platform
hints at object orientation, but "it's not
fully there." For example, McNeill says

an application can inherit the interface of
an object but not the object itself.NTisn't
truly multithreaded in McNeill's view.

Seller's Market
Does tight integration of applications
mean end users pay less for reseller and
systems-integration services? No, say
resellers who are working overtime to
installBackOffice systems. Somesavings
are derived if fewer hours are needed to

launch the project, but the cost of inte
gration services is at a premium because
the market is now so bullish. "We see a

strong need on the services end for Back
Office, particularly for SQL Server,"
Pabrai says. Because of demand, resellers
are finding a profitable supply-and-
demandsituation."There's ashortageof
people to handle demand. It's funda
mental capitalism." 0

AlanJoch isafreelance writerandformerBYTE
senioreditorwho covers emerging technolo
gies. Youcanreachhimat ajoch@monad.net.

www.byte.com
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Diagnose any PC's problems fast with
sjy

^Universal
llAGNOSTI

TOOLKIT|

Loop-back Plugs—
9-pinserial, 25-pinserial
and25-pin parallel
plugs, used for external
I/Oport testing.

«Get the nest, most accurate
lull-system diagnostics pacuage
tor all your problem pes.

• Low-Leuel Formats all hard
driues including ides. Allows
relocation of Track o.

* UJorhs with any PC regardless
ot O/S: DOS, winnows 95 &NT,
0/S2, Unix, Noueii, etc.

go->cope6J
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2 Micro-Scope
floppy disks—
containing the best
PC diagnostic tools
on the market.
Comes with both 3.5"
and 5.25" disks to
workwith any PC.

Fully o/s independent
diagnostic software...

Callfor upgradepricing &
complete newfeatures list!

MICRO-SCOPE Universal Computer Diagnostics was developed to satisfy
the expanding need for accurate system diagnosis in the rapidly growing

desktop computer market. Patterned after super-mini andmainframe 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 sharpACCURACY are a few oftheadvantages that arise
from this system independence. Jerry Pournelle awarded MICRO-SCOPE &
POST-PROBE the User's Choice Award in the May 1994issue ofByte 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 are full function regardless
of O/S (i.e. Windows, Novell, UNIX, 0/S2). ♦ IRQ DISPLAY—Show bits
enabled in IRQ chipfor finding cardsthatare software driven (Network, Sound
Card, etc.). ♦ MEMORY DISPLAY—Displays any physical bit of memory
under 1 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 cando!

Govt. Orders: NSN-7030-01-421-6459 See us at

COMDEX/Fall '97

Booth #S8057

IVIICRO
Call noui lor Special Pricing

1-888-860/8888 [35BB 1®

Complete Micro-Scope Manual— easy to
follow testing procedures and detailed error
codedescriptions. See thefeatures listat left to
view some oftheincredible wealth oftesting
capabilities thisprogram contains.



100% accurate results
Tri-StateLogic Probe—works
withPost-Probe and enables testing
down to individual chiplevel.

EDOOptional Tutorial
and PCTrouble Shooting
Videos—Call for titles and
current prices. Awealth
of technicalhelp at your
fingertips.

Extensive 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 andcomplete troubleshooting tips.
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Durable Zip-upLeatherette
Carrying Case—all your tools
in one organized easy to carry
trvnll/ittoolkit.

Post-Probe Diagnostic Card—
when Post-Probe detects an error,
a 2 digit BIOS code will display on
thecardtelling you exacdy what's
wrong with yourPC. 100% com
patible with all ISA, EISA, Compaq
and Micro-Channel PCs.

Micro-Channel Adapter Card—
(behind Post-Probe card) allowsPost-
Probe to be used with Micro-Channel
equipped computers.

Universal ••• universal.
Diagnostic- diagnostics
toolkit toolkit ^

r.a

y^,

PG won't boot up? Find out uitiy *^
fast with our uniuersai POST card...
"Hphis 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 adetailed reference to the
bus signals monitored by the card." —Scott Mueller from his globally
recognized book, 'Upgrading &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 & Lo clock and

OSC cycles to distinguish between clockchipor crystal failure. ♦ Monitors I/O
Write and I/O Read to distinguish between writeand read errors. ♦ Accurately
monitors progressof POST for computers without 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
tionof I/Oportsto read.♦ Includes TRI-STATE LOGIC PROBE to determine
actual chip failures. ♦ Manual includes chip layouts anddetailed POST proce
duresforallmajorBIOSs. ♦ AND MUCH MORE.. .callformoredetails.

Govt. Orders: NSN-7025-01-421-6467

(HCrO ZUUU, IDC. Makers of'Professional PC Diagnostic Tools
1100 EastBroadway, Suite301, Glendale, California, USA 91205
TollFree: 800/864-8008 • Phone: 818/547-0125 • Fax: 818/547-0397
Web Site: http://www.micro2000.com
InternationalOrders please call:
Micro 2000 Australia 61-42-574-144

Micro 2000 UK 44-1462-483-483
Micro 2000 Amsterdam 31-206-384-433
Micro 2000Germany 49-69-420-8278

Copyright © 1996Micro2000,Inc..Ml Rights Reserved.
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Servers Grow Like Weeds

NT servers, intranet servers, RAS servers,
WinFrame™ application servers, email servers, fax
servers, telephony servers, NetWare™ servers,
internet servers, DNS servers, SQL servers, proxy
servers, authentication servers, groupware servers,
failover servers, remote control servers, Domino™
servers...ad infinitum.

You're going to need a computer room the size of
a gymnasium!

Or...you can create a Managed Server Farm™.

With Cubix managed server farms, your MIS
department controls multiple fault tolerant servers
as a single computing enterprise. You only need
one dial-in or WAN connection to view, power

up/down, hard reset, remote control, and schedule

online/offline any service in the server farm.

Cubix's systems won't cost you any more, but
they'll save you space, power and operational
expenses...month after month after month.

Weed Killer!

One SMP & Four Uniprocessor Servers Within

Call 1-800-953-0145

CUBIX
Cubix Corporation, 2800 Lockheed Way, Carson City, NV 89706-0719 USA Tel (702) 888-1000 Fax(702) 888-1001 http://www.cubix.com

Cubix Corporation Europe Ltd., One Hunter Road. Kirkton South, Livingston, Scotland EH54 7DH
Tel (44) 01506 465065 Fax(44) 01506 465430 FranceTel 059081 14 GermanyTel0130815 193

Allproduct namesmentioned are trtJdemorks or registered trodemaiks of their respective owners.
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Four technologies are bringing POS to open hardware

and software. By Ilan Greenberg

Making Money
with Point-of-Sale

|uring the 1992 election campaign, George Bush made
headlines for beingout of touchwhen he expressedas-

| tonishment atthe technology used atamodern super
market checkout counter. Ifhe hasn't taken advantage of retire
ment to do a littleshopping, returning to his localgrocerystore
might givehim a heart attack. Retail technology is undergo
ing a startling transformation—from staffedcash-registersta
tionsto new-generationself-service checkoutmachines, RF price
changing, and multipurpose clients.The catalyst is the wide-
scale adoption ofPC-based point-of-sale (POS) packages, long
advocatedbyresellers and industryconsultantsand onlyrecent
lyembraced by resistant POS vendors.

This is a marked change from just one year ago, when the
norm wasa proprietary POS system. Evenvendors that claimed
to provide open systemsincluded proprietary pieces requiring
uniquemiddleware wraps,pointsout CarolSimmons, a senior
analyst in the Retail Automation Division of Datapro Infor
mationService Group (Delran,NJ). The reasonsfor thisinclude
a cyclical waveofindustryinvestment in technology, the boom
ing national economy, and the growing acknowledgment of
the labor-savingbenefits associated with improved PC-based
POS systems. Labor is near the top of the expense column in
most retailers' balance books.

The new POS systemsoffer increased integration aswell as
new capabilities, such as sales-figure consolidation and the
automatic organization of disparate data. POS clients at a reg
ister record everything from individual consumer-buying pat
terns to the effectiveness of shelf-space allocation.

But retailers want systems that go beyond simply capturing
point-of-purchase information—they want integration with
back-end client/server systems (e.g., SAP's R/3 suite and Van-
tive's customer-service automation software) as well as sup
port for their existinginvestment in PCs running Windows and
servers running Unix or NT. They also want to increase com
munication between their sales force and management by pro
viding capabilities such as e-mail at POS stations. In short, re
sellers are being asked to provide PC-based POS service that
fits into a company's existing IS architecture.

Four important technologies are ushering in the PCPOS rev-

www.byte.com

"POS should be just
one of the functions

of the corporate
LAN. We have them

running HR systems,
payroll, and benefit

enrollment in

addition to POS."

— Dave Sabre
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Making Money with Point-of-Sale

olution: new GUIs, RFlabels, adherence
toclient/server applicationAPIs, andeasy
integration with back-office systems. In
addition, a single technology,Java, cur
rently stands poised to make the biggest
differenceof allbyconnectinga POS sta
tion to a Web-based infrastructure (and
leveragingsuchnewtechnologies asWeb-
based data warehousing), although it's
not there yet.

The New Interface
Most proprietary POS systemsdon't share
a common user interface (UI).This means
that, evenifacompanyhiresa personwho
hasexperienceworkingat acheckout,for
example, it's going to have to train that
person to use a new system. But PC-based
POS systemswith standard UIs are chang
ing all that. They're enabling companies
to cut training costs and even create self-
shopping systems.

The leading example of a no-train
ing-required system isthe ATMmachine.
NCR's DynaKey (see the photo at right)
is an ATM-stylePOS interface that many
vendors are currently using precisely be
cause it's so easy to learn. Says Dan Bo-
gan, vicepresident of retail marketing for
the NCRRetail ServicesGroup, "We've
combined our ATM technology and PC-
based technology and then connected
that to our high-performance scanners.
Together it provides consumers with an
interface that they're very comfortable
working with."

DynaKeyisthe main competitor to Mi
crosoft Windows, the other easy-to-learn
POS interface. Both offer an intuitive,
graphical interface that accommodates
complex promotions and pricing struc
tures and allows for the near-elimination

of POS training.
Looking to the future, the model of an

open-system ATMwill be extended by
even-newer technology emphasizing self-
service capabilities. The vision, which is
expected to be deliveredsometime in late
1998, is entirely self-service check-out
lanes. NCRintends to execute such a sys
tem by combining bioptic scanners and
self-checkout software with a video-

based security system.

Supermarket Frequencies
Another technology that is more easily
integrated into the PCarchitecture than
it is into legacy systems is RF pricing la
bels.This market isshared mainly byfour
vendors: ERS (Wilton, CT), NCR, Swe
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den-based Pricer, and TelePanel (Toron
to, Ontario, Canada).

Retailers use RFto electronically up
date shelf labels, replacing the familiar
paper shelftagsand eliminatingthe need
for store employeesto walk through the
store aisles with infrared readers to note

price changes. Instead, new prices are
transmitted from antennas located at

the ceiling of the store. To avoid confu
sion should several neighboring stores
all implement RF,each store gets its own
signal.The systemsare surprisingly sim
ple because they often are available as
prepackaged products.

RF iscreditedwith increasingprice-tag
accuracywhile accelerating the response
time for stores that are eager to react to
their competitors' sudden promotions
or price hikes. RF isa proven technology
that has actually been available for some
time, but demand remained sluggish at
first as a result of the dominance of pro
prietary systems and regulatory prohibi
tions that relegated RFto stores in only a
few states.

During the past year, CB Consultants,
a company that specializes in RFtechnol
ogies, has seen the use of RFexpand in
tandem with the rise of PC-based POS.

"Stores are seeing RFas a way to change
prices whenever they want, either from
the PC in the back room or from the ware

house," explains George Gilfoil, presi
dent of CB Consultants.

Likewise, the riseinpopularityofback-
office client/server applications, such as
supply-chainsoftwarefrom Manugistics,
has led resellers and system integrators
to use PC-based POS systems that offer
more seamless integration between RF
and PC-based POS. Resellers might de
velop software to transmit data retrieved
from single-use POS devices into distrib
uted databases, but it's astrictlyone-way
exchange, according to Dave Sabre, re
gional partner of the western region for
consumer markets at KPMG Peat Mar-

wick. Non-PC POS devices are designed
to send data to the back-end database,
wheretheinformationiscrunchedbyon
lineanalytical processing(OLAP) systems,
such as Arbor Software's Essbase, into
useful, compacted sales figures.

Connecting the
BackOffice
But in the new PC-based POS systems,
information is like a two-way street; it
runs both to and from the executive suite.

Byreturning processed information back
to the store manager, employees at the
cash register are empowered to make use
of sales and pricing data on their own.

"POSshould be just one of the func
tions of the corporate LAN," explains
Sabre. "We have them running HR sys
tems, payroll, and benefit enrollment in
addition to POS. The expansion of the
features of POS on the PC is what gives

, 0 > . I



THE IDEA
BEHIND OUR

MODULAR
DATA STORAGE

SYSTEMS
MAY SEEM VAGUELY

FAMILIAR.
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WHEN IT COMES TO storin;

data, modularity and flexibility are

big ideas. So we design Kingston®

storage enclosures for optimum growth and

custom configuration. Of course, compatibility

is critical, too. I .
www.kingston.com/storage

That's why we are I»~-i"•»•••.••• - •.
implementing a certification program with

all the major drive and controller

manufacturers, including Adaptecf

CMDf DPT? Mylex? Quantum? and

Seagate? Want to make configuring

custom storage systems as easy as

child's play?Just call (800) 251-9059. Or visit

our Web site at www.kingston.com/storage.

*:,:,„„ 1 Jlm.T E C H.TN O L O G Y
— fc "".I'.'* Storage Products division

Inquiry Care
Solaris.

a #•

Circle 358 on Inquiry Card.
Solaris.

Sfi^RC

C€

Theindustry^
longest warranty^

@



• J"
ft Making Money with Point-of-Sale

A Smorgasbord of POS

The hypercompetitive restau
rant industry isone of the first

businesses that has embraced

advanced POS; Restaurant Con

sulting Services (RCS) is at the
forefront of this advance. RCS

looks for features that enable it

to add to clientfunctionality, inte
grate withclient/server systems,
and incorporate the latest indata-
retrieval and data-disbursement

technologies.
RCS emphasized all these

qualities during its system-im
plementation projectsforUnique
Casual Restaurant, the compa
ny behind the Fuddruckers and
Champs Americana chains of
restaurants. The 150-restaurant

Fuddruckers chain was looking
for a system that gave company
managers timelyaccess to POS
information so that they could
change guesswork into informed
decision-making.

RCS offered two systems for
review. One was based on Iber-

tech software running on IBM
equipment with infrared touch-
screens. The other ran on an NCR

system with 7440 POS termi
nals and MicroTouch capacitive
touchscreens; it had POS, cash-
management, navigation, and la

bor software modules from Com-

pris Technologies.
From these pilots, RCS and

especially in the area of inven
tory management, and a clearer
graphical presentation. "We take

zuris, CEO of RCS. This is basi

callya tool to connect the restau
rants with the executive informa

tion systems being used bythe
executives."

The POS integration project
at the Champs Americana fran
chises had different require
ments. Unique Casual Restau
rant wanted to migrate from a
proprietary Panasonic solution
because the company believed
an open system would allow for
reduced system costs. RCS rec
ommended Ibertech's Aloha, a
package that's particularlyopti
mized for a Windows NT envi

ronment. Mountzuris cites NT as

"a particularlyexcellent platform
for point-of-sale technology."

"When I can use PC stan

dards, I can control costs much
better. And, with an open archi
tecture, you have the ability to
use the right software for the
particular retailing situation,"he
explains. "Otherwise, you need
to redesign the software to fit
intoyourindustry. Typically, your
IS costs should be anywhere
from 2 percent to 3 percent of
your company's revenues, but
with this system our costs are
under 1 percent."

"When I can use PC standards, I can control costs

much better."—Ted Mountzuris

Unique Casual Restaurant se
lected the NCR/Compris com
bination because itoffered a sig
nificantly better level of detail,

the POS information and use it

to populate the Oracle Financials
applications that we have in the
back office,"explains Ted Mount

us the ability to say to companies that
they can improve customer value with
these systems."

With the PC, continues Sabre, resellers
can get more creative with their ser
vices,such asoffering interfaces to Inter
net-based electronic commerce sites and

data warehouses, as well as developing
middleware to shorten the supply chain.

Future POS

PC-based POS is doing well and will do
even better, say industry figures, when it
can take advantage of a thin-client con
figuration. Thatwould likely mean Java.
However, despite the move to open sys
tems, many companies continue to re
quire POS peripheral devicesthat remain
incompatible with open-development
platforms, including Java. Even though
some POS vendors are currently working
on designingJava interfacesfor devices,
the technology isn't yet available.
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"There's a lot of interest right now in
the thin client and its impact on point of
sales," says Tracy Flynn, vice president
for the food-industry-marketing group
at NCRRetail ServicesGroup. He points
to several expensive qualities of the PC
that aren't required for traditional POS,
such as access to a disk drive, and then
points resellers to the future potential of
the network computer or NetPCasexcel
lent alternatives.

"Initially, we won't see these kinds of
standards applied to POS; it's still 12 to
18 months out," he predicts. "Howev
er, in some markets, such as the hospital
ity industry, you'll see it sooner because
they have fewer peripherals with which
to contend."

By turning to PC-based systems for
POS solutions, resellers are betting they
will find gold in industry-standard PC
development environments, such as Vi
sualBasicandJava. In addition, their cus-

WHERE TO FIND

CB Consultants NCR Retail Services
Portland, ME Group
207-799-2702 Atlanta, GA

770-321-8800
KMP6 Peat http://www.ncr.com/
Marwick product/retail/
Boston, MA
617-723-2700 Restaurant
http://www.us.kpmg Consulting
.com/ Services, Inc.

Danvers, MA

508-762-3900

tomers will enhance their information-

retrieval-and-analysis tools by leveraging
the increased integration between their
POS wares and their client/server applica
tion investments. 0

Ilan Greenberg (San Francisco, CA)has writ
tenabout technology,science,and businessfor
manypublications,includingtheLosAngeles
Times and U.S. News & World Report. You
can contact him at ilang@ix.netcom.com.
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Global Resources Serving Individual Needs

Your

IT'S VERY WELL
MADE IN TAIWAN

Sourc
From sleekly-contoured new era LCD monitors
to conventional CRT models; low-end to high-
end offerings; for general use or strictly
professional work; at home or in the office,
green to truly multimedia, we are here to meet
your every need.
We manufacture top monitors with a first-class
logistics system, world-class quality controls
and ISO-certified manufacturing sites in Asia,
Europe and America. We are also a company
that's known for time-to-market and short-lead
times; a company that's flexible, speed-bound
and customer-oriented.

-17" CRT screen -0.28 Dot Pitch

-OSD Control -Audio Ready
-30-69 KHz Horizontal Frequency

-1280 x 1024 Maximium Resolution

MITAC's High-End Designed LCD Monitor

For OEM & Distributors, Please Contact:
MITAC INTERNATIONAL CORP. (TAIWAN)
Lin-Kuo Office: Tel:886(3)3289000 Fax:886(3)3280928
E-mail:market@smtplink.mic.com.tw

For Local Dealers, Please Contact:

COMDEX Fall'97
November 17-21,1997
Las Vega* Convention Center

Visit MITAC at Hall S-2, L2435

MITAC USA INC.Tel:1(510)6563333 Fax:1(510)2526930
SYNNEX INFORMATION TECHNOLOGIES, INC. Tel:1(510)6563333 Fax:1(510)4403777

(URL): http://mitac.mic.com.tw/ Circle 363 on Inquiry Card (RESELLERS: 364).
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r- The Fastest Ultra Wide
SCSI Adapters on Earth
for your Alpha, Intel
and SUN PCI Systems
are now available with

10/100 Ethernet on board...

20,000

512 BYTE SEQUENTIAL I/O READS PER SECOND

0 5 10

NUMBER of DISK DRIVES

*e/ease the perforn,^

Ordinary SCSI adapters trap the true performance
ofyour Alpha, Intel, and SUN workstations and servers.
Don't let your processors stand idle, waiting for I/O
to catch up. Unleash the full performance you need
with Ultra Wide ITIpci™ SCSI host adapters from
IntraServer Technology.
These ultra fast adapters deliver a wild 10,000 l/Os per
second per SCSI port - over twice the I/O performance
of other SCSI adapters - at a very tame price. They are
the ideal solution for your Alpha, Intel, and SUN systems,
supporting Windows NT™, DIGITAL UNIX®, Linux™,
OpenVMS™, and Solaris™. IntraServer offers a variety
of single-port, dual-port, and our new Ultra Wide SCSI
10/100 Ethernet combination __
adapters - just plug-and-play
to connect up to 30 SCSI
devices to a single adapter.
And all ouradapters are
ClusterReady™ for your high-
availability configurations.
Need support? We're ready to leap into action.
Whether it's SCSI configuration or Clustering advice,
you won't have to chase after IntraServer - we provide
the highest levels of support in the industry.
For high performance, outstanding support,
and great value - contact IntraServer today.
Call toll-free: 888-429-0425

Visit us on the Web: www.intraserver.com

ITI 4000 Series

IntraServer
TECHNOLOGY I N C

125 Hopping Brook Park, Holliston, MA 01746
Circle 371 on Inquiry Card.



JHSSIhi
Unified messaging systems bring together voice, fax, e-mail,

and paging for less than ever. By Ilan Greenberg

The Universal
Inbox

Jnified messaging systems, which provide an inter
connected systemfor everything from e-mailand
voice mail to faxes, have obvious benefits for end

users—especially forworkers whoprefer a single inbox.
Aslew ofnew, increasingly sophisticated unified messaging

packages has recently become available, each offering aslight
ly different roadtoward a universal communication destina
tion. While certain trends are emerging, such as a predomi
nance ofsupport for Windows NT as aserver OS platform, oth
errequirements, such as type ofmail system supported ortele
phony standard employed, are more varied. Choosing a uni
fied messaging system calls for considering whether thesoft
ware package iscompatible withthenetwork architecture an
office environment already has in place (different solutions
support awide variety offile formats, forexample). Cost is an
otherfactor, withprices ranging fromalowmonthly subscrip
tion to turnkeysolutions runningupwards of $40,000.

Lookfor technologies that combine the bestof integrated
inbox and real-time communication capabilities,suchasa pop
upscreen thatprovides relevant information when yourphone
rings, advises Brian Curran, product manager at Coresoft
(Orem, UT). "In the whole unified messaging fieldwe need to
focusmore on messaging and less on the concept of inbox. We
still live in a real-time world, and messaging should be sec
ondary.Products generallydo one or the other, but there are
a lot of benefits to doing both," he says.

There's no shortage of providers in the unified messaging
system market (as the product listing on the following pages
shows). Industry observers say this is bound to change as ven
dors consolidate. This isalready proving true at the high end of
the market, asexemplifiedbythe recent acquisition of the lead
ing voice application maker, Octel, by Lucent Technologies.

Standardization will probably become the biggest issue for
unified messaging systems. Many products are not yet compli
ant with the Windows telephony API standard, TAPI, but TAPI
is going to become more and more prevalent. Another criteri
on, saysMichael Stanford, chairman ofAlgoCommunications,
isnetwork integration. Alsokeep in mind the potential of a mes
saging system to scale up to new technologies. continued
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The Universal Inbox

Messaging Products

Axxess

Inter-Tel, Inc.

800-669-5858

http://www.inter-tel.com
Inquiry No. 1125

CallWare family

CallWareTechnologies
800-888-4226

http://www.callware.com
Inquiry No.1126

CallXpress
Applied VoiceTechnology
425-820-6000

http://www.appliedvoice
.com

Inquiry No. 1127

CenterPoint

Coresoft

801-431-0070

http ://www.coresoft.com
Inquiry No. 1128

Communicate

01 Communique
Laboratory, Inc.
905-795-2888

http://www.01 com.com

Inquiry No. 1129

David

Tobit Software

800-468-6248

http://www.na.tobit.com
Inquiry No. 1130

GroupWise

Novell, Inc.

888-321-4272

http ://www.novell.com
Inquiry No. 1131

Voice mail,e-mail,
fax server,

automated attendant

Voice mail, e-mail

integration, fax,
automated attendant

Voice mail, e-mail,
fax, Web server,

interactive voice

response (IVR), instant
Web publishing

Voice mail, e-mail, IVR,

fax server, call control,

contact manager

Voice mail, e-mail,
fax server, automated

attendant (stand-alone),
contact manager

Voice mail, e-mail,

fax, Web server,

interactive voice

response, instant

Web publishing

Voice mail, e-mail,

Web server, contact

manager, document

management

Server OS

Server-

independent

NetWare

Access

Method

PC

PC, telephone,
Web browser

Windows NT Fax, PC,telephone

Windows NT,

NetWare

N/A

Windows NT,

NetWare

NetWare,
Windows NT,

Unix,

IntranetWare

PC, telephone

PC, telephone

PC, telephone,
fax, Web browser,
PDA

PC, telephone,
Web browser

Text-to-

Speech
Pager Price
Interface

$75-
$150/user

• $75-$400
per user

• $9000+

• $4695
(10 users)

• $179

• $2495
(5 users)

• $718
(5 users)

Hello! NT Voice mail, e-mail, IVR, Windows NT PC, telephone, • • $1000+
Enhanced Systems, Inc. fax server, fax, Web browser

770-662-1503 automated attendant

http://www.esisys.com

Inquiry No. 1132

IntuityAudix

Multimedia

Messaging System

Lucent Technologies, Inc.
908-953-2716

http://www.lucent.com
Inquiry No. 1133

yes=v'

Voice, e-mail, fax server

(adding Web server
in 1998), automated

attendant, contact

manager

N/A=not applicable
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SCO

UnixWare

PC, telephone,
Web browser

• $15,000+
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Feeling boxed in?
You're sure that you needn't waste creative energy searching for technical solutions that already exist!

You feel certain that it isn't necessary for you to track your project through X number of locations!

You know there must be a single resource that will supply the answers and services you need to make

your concepts a reality, without running you ragged!

You're so right
Sliger Designs is your single source for all phases of

the product development cycle from custom design to

state of the art automated manufacturing. Sliger Designs

vertically integrated system ensures lower development

costs and guarantee the shortest time to market available.

Engineering • Design • Fabrication

Industrial PC Enclosures • Tower PC Enclosures • Rackmount PC Enclosures • Rack Systems • Rackmount Accessories

Rackmount Drive Enclosures • Redundant N+1 Load Sharing Power Systems • Industrial PS2/ATX PowerSupplies

Phone: 1 800 255 0267 FAX: 1 702 356 6361 Email: info@sliger.com Internet: http://www.sliger.com Postal: 150 E. Greg Street #105 Sparks, Nevada 8943

Join us at

5] COMDEX
Fall'97 Booth #H 1646

Circle 362 on Inquiry Card.



J!^M The Universal Inbox

IPost Universal Box/

Courier

IRDG.Inc.

888-476-7893

http://www.irdg.com
Inquiry No. 1134

MediaMail

TelinetTechnologies LLC
770-239-1000

http://www.telinet.com
Inquiry No. 1135

MVX-2000S

Macrovoice Corp.
800-622-7689

http://www.macrovoice.com
Inquiry No. 1136

NeTrueLink

NeTrue Communications

714-870-0861

http://www.netrue.com
Inquiry No. 1137

PremisMai!

UnifiedMessaging
Voice Technologies
Group, Inc.
716-689-6700

http://www.vtg.com
Inquiry No. 1138

Voice mail, e-mail,

fax server,

Web browser

Voice mail, e-mail, fax,

Web browser

Voice, e-mail, fax,

automated attendant,

Web browser

Voice mail, e-mail,
fax server,

Web server

Voice mail, fax,
Web browser

Windows NT

Windows NT

Windows NT,

Windows 95

Windows NT

OS/2

PC, telephone,
Web browser

PC, telephone,
fax, Web browser,

POP 3 e-mail client

PC, telephone

PC, telephone,
Web browser, fax

PC, telephone,
Web browser

• $24.95/
month

$6900+

$7000

$7800
(4-port unit)

$6000-
$42,000

Repartee Voice mail, e-mail OS/2 PC, telephone, • • $8500+
Active Voice Corp. fax server, automated Web browser

206-441 -4700 attendant, contact

http://www.activevoice.com manager

Inquiry No. 1139

Telephony OneStop

Lotus Development Corp.
617-577-8500

http://www.lotus.com
Inquiry No. 1140

Voice mail,

e-mail, fax

Windows NT,

OS/2, Notes

PC, telephone,
Web browser

$50/user

Unified MailCall for Voice mai , e-mail, Windows NT PC, telephone, • • $2995+
Lotus Notes fax server, Web server, fax, Web browser

Phonesoft, Inc. contact manager

619-618-1900

http://www.phonesoft. Dom

Inquiry No. 1141

Work Group Attendant
Algo Communications Corp.
972-866-2000

http://www
.algocommunications.com
Inquiry No. 1142

yes = f'

Voice mail, e-mail

integration, fax server,

automated attendant
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Windows NT PC, telephone • $499.95-
$1699.95
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The Most Powerful " Supreme" :
Intel P55C MMO-150/166/200/233

13.3" XGA TFT color

EDOSO DIMM memory upto 128 MB
PCIBus with 3D graphic engineand4MBvideoRAM
Built-in 20X CD-ROM or DVDoption

* Enhanced MMX / MMO Technology up to 233 MHz

* Better Zoomed Video and Card Bus support

* The fastest 20X CD-ROM or DVD option

* 56Kbps Internet ready communication

* Support USB and 3D

Since our first altima laptop in 1989, we have focused on

ntroducing portables with pioneering technology and the

highest quality. Altima always performs better and delivers

greater value at more competitive prices.

For more information call us or visit the altima web site at

http://www.altima.com.tw

£1 COMDEX Fall 97
November 17-21 1997

Booth No. S-4U50e

The Most Popular "Maestro T"
Pentium 150/166/200 with MMX technology
12.1" SVGATFTor 12.1" SVGADSTN color

Built-in 20X(Max.) CD-ROM module, 2.113.2 GBHDD and internal FDD
16bit audio system with two stereo speakers and microphone
Two PCMCIA type II slots with Zoomed Video and Card Bus support
Internal 56Kbps data / voice /fax modem
Fast IrDA infrared port and USB support

ciIx I n i u

Multiventure Technologies, Inc.
Altima Computer, Inc.
6F, No.59, Sec.2, Tun Hua S. Rd.,
Taipei, Taiwan
Tel: 886-2-707-3123

Fax: 886-2-703-1380

E-Mail: altima@tpts1.seed.net.tw
Web site : http://www.altima.com.tw

Circle 365 on InquiryCard (RESELLERS: 366).
Authorized Distributors:

Accord (USA) Tel: 1-408-945-9787 Universal Network(U.SA) Tel:1-972-907-2300
Twintop (Czech Republic) Te:: 420-441-775302 Millenium (Germany) Tel: 49-21 51-8365-0
Frisch Data (Denmark) Tel: 45-444-71281 Altima (South Africa) Tel: 27-12-453175
LTD (Switzerland) Tel: 41 -32-6239292 Alpha Data (UAE) Tel: 971 -2-337173
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Veccom's GN- #11 Wireless OA Series

Veccom Co., Ltd. is the world's leading company for

wireless video/audio PC peripherals.

It holds more than six key patents covering the

integration of RF and automation technologies.

•••;

mm sana^V

The ideal collaboration tool in large
conference rooms.
GN-711 is a wireless solution that accepts either a VGA

or an A/Vsignal from multiple notebooks and desktop

PCs for display on large screen TV's, video projectors and

other remote display devices. High quality output comes

in the form of composite video and high fidelity audio.

Unchains you from your desktop!
The GN-611 wireless solution comes with a wireless

keyboard, giving you real freedom to enjoy computer

games, surf the internet, or experience multimedia

entertainment on a bigger remote screen, your TV, or a

large display device anywhere in your home or office.

VECCOM

Circle 369 on Inquiry Card
(RESELLERS: 370).

3 Tze Chiang 1 Road, Chungli Industrial Park, TaoYuan Hsien, Taiwan, R.O. C.
Tel: 886-3-4515217 Fax:886-3-4515216
E-mail : veccom@ms1 .hinet.net Website : http://veccom.com.tw

>1 COMDEX
Fall '97
November 17-21,1997

Booth No. M6752



Tirod ot waiting
tor tho pony express

to deliver your
product information?

BYTE's new

product information

service, HotBYTEs,

is rocket powered!

BYTE
Formore information turn to page 148 or visitthe BYTE Site at
www.byte.com, click on the HotBYTEs link, and hold on to your hat!

A Division ofTheMcGraw-Hill Companies
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26 No-Compromise
Power Portables

• icture this: You're 33,000 feet
above sea level, packed in
your seat tighter than the
stuffing in a Thanksgiving

turkey. On either side of you are irrita
ble passengers who fight you for the arm
rest. Indeed, traveling thousands of miles
cross-country is no easy trek. A turbu
lence-free flight makes it bearable. A
high-powered laptop souped up with a
13.3-inch screen, Pentium MMX proces
sor, 20x CD-ROM drive, and 6-hour bat
tery life can make the trip a delight.

Road Rules

True road mavens won't leave home

withouttheir trusty laptop. What's more,
many people are replacing their aging
desktop computers with portable ver
sions with as many bells and whistles.
Now, the newest-generation notebooks,
powered by Pentium 166-MHz and 200-
or 233-MHz"Tillamook" processors, are
more capable than their predecessors of
becoming true desktop replacements.

We judged 26 portables that hit both
endsof the price spectrum, ranging from
$2600 to $5700. All employ 166-, 200-,
or 233-MHz CPUs. Wetested a good sam
pling of what's currently shipping and
chose to focus on 166-MHz nonbeta

models with stable drivers. For this

roundup, we sought systems that have
166-MHz processors or better, 1 MB or
more of video RAM, 32 MB of memory,
2.1-GBhard disk minimum, a maximum
of 512 KBof L2 cache, and two batteries.
(Reference manuals and user guides were
also judged, and they contributed to each
system's usability score.) You'll notice a
few systems reviewed here don't exactly
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match that feature list; we wanted to
make sure that the most useful configu
rations were tested, and we note varia
tions where necessary

Unfortunately, some vendors intro
duced systems too late for testing, and
others fell out for various reasons. We

had already reviewed a beta version of
the new ThinkPad 770 from IBM (see
"The Best ThinkPad Gets Better," Octo-

BYTE : EST
Micron TransPort XKE

With its 13.1 -inch screen, dual

pointing devices, and conveniently
located device bay,this is the outstand

ing 166-MHz portable. Itoutperformed

all other laptops in our tests, and it has

strong usability and features.

Gateway 2000 Solo 2300SE

For the price, the Gateway Solo 2300SE

low-cost winner is a solid choice. In

price/performance value, it bested all

other systems tested, and its features set

topped all other systems we looked at.

ber BYTE). The first PCnotebook (called
the PowerTrip) from former Macintosh
clone maker Power Computing was not
ready for review in time to meet our
deadline. Fujitsu, Nimantics, and Sam
sung also missed our testing deadline.

What's Hot, What's Not
Evolving trends in laptop design aren't
hard to spot. Support for Zoomed Video
and CardBus are common. We also saw

Hardware

New MMX laptops with
166-, 200-, and 233-MHz
processors equal a virtual
office desktop replacement.
By Michelle Campanale

some support for MPEGhardware accel
eration for playing full-screen video
smoothly at 30 frames per second. And
designerscontinue to improve placement
of device bays.

Integrated modems are becoming a
standard for high-end notebooks. Addi
tionally, integrated Universal Serial Bus
(USB) ports showed up on nearly all the
machines we tested. A few systems, like
Micron's, include both trackpoint and
touchpad pointing devices. Function
keysprovide accessto configuration tools
for each pointing device.

A handful of computers we tested had
13.3-inch screens. These could display
full-screen, full-motion video. Many of
the remaining laptops sported 12.1-inch
screens.More than halfthe laptopsinour
tests have a maximum internal resolution

of 800by600. Butvendors likeGateway,
Micron, Hewlett-Packard,Hitachi,Sony,
Sharp, and a few others provided screens
that support 1024 by768pixels.TheGate-
way9100XL supports 1280by 1024max
imum internal resolution.

In addition to better screen resolu

tions, other breakthroughs are apparent.
A few vendors, like Dell, Micron, Gate
way,AMS Tech, Sceptre, WinBook, Euro-
com, and Micro International, include
huge hard disks with 3 GB of space. On
the CD-ROMfront, Micron broke new
ground by sending in a system with a
20X CD-ROM drive.

233MHz: Built for Speed
Mobile MMX CPUs running at 200and
233 MHz, in addition to the existing
166-MHz CPUs, are available in a variety
of configurations. The mobilemodule,



DISPLAY

Screen size: 12.1 -inch SVGA or XGA TFT

is common. Look for 13.3-inch XGA TFT

screens, just now beginning to appear on
the market; 14-inch active matrix displays
will arrive in the nearfuture. ^ _

AUDIO SPEAKER/MICROPHONE

Everymultimedia notebook should have integrat
ed stereo speakers that support 16-bit stereo
sound. Add a 3-D spatializer and support for
surround-sound and wave-table sound are

viable. A microphone and stereo line in/out jacks
are also a must for today's multimedia laptops.»

/ \
/ \

/ S

INTERNAL BATTERY

Lithium ion batteries are

the most widely used in
high-performance lap
tops; they work wellfor
units with lots of compo
nents. Youshould ideally
purchase a second bat
tery for cross-country

travel. Nickel metal

hydride batteries are
common among low-end
laptops. Inthe nearfuture,
look for lithium polymer
batteries, which contain

lithium instead of cobalt in

the cathode.

PROCESSOR

Manysystems are powered
by a 166-MHz Pentium with
MMX processor. Look for

233-M Hz processors in
Tillamook-powered systems.

' ^ -CHIPSET
Intel's PCI Mobile 430TX

is common for 166-M Hz

MMXsystems and
Tillamook systems.

STORAGE

You'll want the largest-capacity hard
disk available. Some models have

3-G B removable hard drives, though
some systems still come with 2-GB
and 1.6-GB drives. Drives that can

hold a massive 5 GB are just around
the corner.

POINTING DEVICE

Both touchpads and pointing sticks are common
among laptops, with trackballs nearly obsolete. Most
laptops have one or the other; a few (likethe Micron
shown in the illustration) have both.

DEVICE BAY'
This housing holds a CD-ROM drive(up
to 20x insome models), floppy disk drive,
multimedia controls, or spare battery. DVD
drives willappear here soon. BACK VIEW

Illustration based on the Micron TransPort XKE.

INTEGRATED PORTS

USB. high-speed infrared (one on front, one on back), parallel, serial,
VGA, PS/2 (one for external keyboard, one for mouse), game/MIDI
port, cellular port, modem port, NTSC and S-video ports.

which integrates the Pentium CPU with
MMX technology, a portion of Intel's
430TXchip set, and the pipeline burst
static RAM L2cache, powers many of the
machines tested. Systemsbased on Intel's
P55C processorcan reachspeedsof up to
166-MHz only. With Tillamook proces
sors,laptopsnowreach200 and233 MHz.

The first to utilize a 0.25-micron man

ufacturing process, Intel's Tillamook
processors are expected to enhance chip
performance20percent over their 166-
MHzcounterparts. In addition, they are
expected toconsume 40 percent less pow
erthan previous high-end mobile proces
sors. Lower battery consumption can

www.bvte.com

accommodate increasinglypowerful com
ponents, suchashigh-resolutioncolor dis
plays,20x CD-ROM drives,56Kmodems,
and high-capacity disk drives.

As components become increasingly
more powerful, the need for longer bat
tery lifecontinues. The 166-MHz systems
currently operate at 2.45 volts. Tillam
ook laptops operate at a core voltageof
1.8.Yetthenext generation of laptop com
ponents, including 24x CD-ROM drives
and 14-inch displays, may negate any
reduction of power and heat.

Sixof the 26systemshave 200-MHz (or
faster) processors. Because thesewereear
lyprototypeor betaunits,wechosenot to

declare one a winner. There are three 200-

MHz MMX CPUs in this roundup, from
Chem USA,AMS Tech,and MicroExpress.
Sceptre, Micro International, and Euro-
corn were able to send us 233-MHzsystems
for evaluation.

Contributors

Steve Piatt and Andy Froning,
Managing Editors/NSTL

Dorothy Hudson, ProjectManager/NSTL
Jeff Hudson, Tester/NSTL
Maryanne Eves, Acquisitions Editor/NSTL
Linda Higgins, Editorial Associate/BYTE
Michelle Campanale,Technical Editor/BYTE
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nechose the Micron TransPort

XKE as the overall winner. It

was the performance leader
among all the 166-MHz sys

tems we tested. Though it is pricey (it is
the third most expensive among the 166-
MHzcrop), the Micron's superior usabil
ity and excellent collection of features
more than compensate.

Micron does not skimp on compo
nents. The unit includes a 13.3-inchXGA-

compatible active matrix display and
modular bays for holding either a CD-
ROM drive or a floppy drive. The con
veniently placed devicebay isin the front
of the system, beneath the keyboard.
Additionally, it has Zoomed Video and
CardBus support, a built-in 33.6-Kbps
modem, and 20x CD-ROM drive. The
TransPort has excellent battery life and
two pointing devices (touchpad and
stick). It's heavy, however, weighing 7.2
pounds with battery and floppy drive.

Best Value

First place for BestValuenotebook goes
to the 166-MHz Gateway Solo 2300SE. It
has the best price of all systems reviewed.
The Gateway's strong performance score
bested that of all the 166-MHz systems
tested except for the higher-end Micron
TransPort XKEand the Gateway 2000

TECH FOCUS

Intel's Tillamook and Beyond
We've seen a glimpse ofTillamook's perfor

mance leap (or lack thereof, in some cases).
Many ofthe systems we tested, though, were

preproduction units, so subsequent driver

improvements should make a world of dif

ference. However, sources at several note

book companies said that battery life should

be extended by as much as an hour through

Tillamook's low power consumption. Why?

Tillamook is the first chip Intel is manufac

turing on a smaller 0.25-micron process,

which keeps power consumption and heat to

a minimum. While Tillamook brings up note

book speed a notch, users likely won't see

increases in performance thresholds until the

second half of 1998, when Intel ships the

mobile version of the Pentium II (code-

named Deschutes).
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Battery Rundown
WinBook FXD166 MMX {

Hewlett-Packard OmniBook 5700 CTX I I —'

turocom 7200 I

Digital HiNoteVP 575

Cfiem USA Chembook 2BUU 1 I
AMSAscentiaM 166 1

Sony PCG-707C 1 1
SceptreSoundx 4500

Everex StepNote SEMMX 1
Kiwi UpenNote mm 1

Toshiba Satellite Pro 460 COT j 1
Micro International 7200/mint 233 : 1

Empac Classic 5166
Hitachi VisionBook Pro

Dell Latitude Xpi CD M166ST 1
MicroExpress NP 7200 MMX 1

Acer/TI TravelMate 7060
NEC Versa 6060 j 1

Sharp PC-9800 CT Z~J
CTX EzBook EZ764MT 1

TatungTNB-5600 Z3
Sceptre Soundx 5500

Compaq Armada 7730 MT :
MicronTransPortXKE

Gateway 2000 Solo 2300SE 1 ~~1
Gateway Solo 9100XL 1 1

Hours 0 1 2 3 4 5 6 7

Not all batteries are born to run. Many of the laptops in ourtests averaged around 3 hours of
juice, but there were exceptions. Tillamook processors, though expected to score well on bat
tery life, actually scored significantly lower. However, this is likely due to power-eating features
like 4-MB graphics cards. 24x CD-ROM drives, and other hungry components.

Solo 9100XL. In addition, its usability is
better than average.

The unit has a 12.1-inch screen that

supports 800 by 600 resolution. Its PC
Card connection supports Zoomed
Video. And it can house up to 192MB of
memory in three SO-DIMM sockets.

Notable Portables

The Compaq Armada 7730MT's out
standing usability rating merits close
attention. This model comes with an 8x

CD-ROM drive, modular drive and bat
tery bays, and a 33.6-Kbpsmodem. With
a battery lifeof3:03(inour tests),it places
in the top third of all systems reviewed.
The Armada, a good desktop replace
ment, also scored excellent numbers in
our Excel, Word, and Access applica
tions-based tests.

Another portable worthy ofnotice isthe
Acer/Texas Instruments TravelMate 7060.

(Acer recently acquired the TravelMate
linefromTexas Instruments.) Itoffers very
good performance, coming in fourth
among all other 166-MHz machines we

benchmarked. What makes this system
stand out isitslongbattery life.In our tests,
it lasted 6:35,scoring significantlyhigher
than its closest competitor, the Micron
TransPort XKE, which lasted 4:72.

A Scattered Mix

Eightvendors sentusspeedymachinesin
either 200-MHz Pentium MMX or 233-

MHz Tillamook configurations. Those
vendors who sent in 233-MHz machines

were Sceptre, Micro International, Euro-
corn, Toshiba, and NEC. The 200-MHz
systems were sent in by MicroExpress,
Chem USA, and AMS. The performance
resultswere a scattered mix, to say the
least. Some ofthese 200- and233-MHz sys
tems even scored lower than many of the
166-MHz systems tested. As a result, we
didnot pickawinnerfor thiscategory.

The Sceptre Soundx 5500's perfor
mance score led the way; note, though,
that it beat the top-performing 166-
MHz by a mere 3 percent. However,
new drivers will surely improve these
higher-speed PCs in the months to come.



LAB RATING RESULTS
BEST OVERALL

Micron Transport XKE

Micron's TransPort XKE bested all rivals in the 166-

MHz crop. Though it's pricey (the third most expensive,
behind the Gateway 9100 and the HP OmniBook), its

extremely strong features and usability deliver the goods
Its 13.3-inch XGA screen supports 1024 by 768 resolu
tion. On the high end of the battery life spectrum (4:72),
it will accommodate a typical cross-country plane ride.

Micron TransPort XKE

Gateway 2000 Solo 2300SE

Gateway 2000 Solo 9100XL

Compaq Armada 7730 MT

Acer/TI TravelMate 7060

Sony PCG-707C

Empac Classic 5166

Hitachi VisionBook Pro

TatungTNB-5600

NEC Versa 6060

Toshiba Satellite Pro 460CDT

WinBook FXP166 MMX

CTXEzBookEZ764MT

Dell Latitude XPI CD M166

Hewlett-Packard OmniBook 5700 CTx

WEIGHTIN<

Usability

BEST VALUE

Gateway 2000 Solo 2300SE
Hands-down, the Gateway Solo 2300SE is our low-
cost winner. It scored exceptionally well in our perfor
mance tests, and its good usabilityand nice price make
it the top choice for price/performance value.
Additionally, its battery life spans 3:21 hours.

PRICE TECHNOLOGY PRICE PERFORMANCE FEATURES USABILITY OVERALL RATING

$5399 *•** • • ***** ***** ***** *****

$2599 • ••• ***** *•** ***** **** *****

$5699 **** ** **** ***** ***** ****

$4399 **** ** ***** *•*• **** ****

$3999 **** ** ** ***• ***• ****

$4499 *•** • • ** *•** ***• ***•

$3500 • *** ** **** *** • *** ****

$4499 **** ** • ** **** **** *•**

$3195 **** • ** **** **** *** ***•

$3199 • *** *•* • • • *•• • ** ****

$3899 • ••• **• • * **• *** ***

$2999 **** *** • * *•* *** ***

$3233 *•** • ** **• *• *** *•*

$4348 *•** *• • • *•** *** ***

$5400 **•* ** **** *• • •* • **

WEiGHTIN

Usability

PRICE TECHNOLOGY PRICE PERFORMANCE FEATURES USABILITY OVERALL RATING

Gateway 2000 Solo 2300SE $2599 **** ***** **** ***** **** *****

Micron TransPort XKE $5399 **** ** ***** ***** ***** ****

Gateway 2000 Solo 9100XL $5699 **•* • * **•* ***** ***** *•**

TatungTNB-5600 $3195 ***• *** **** **** *** ****

Compaq Armada7730 MT $4399 **** ** ***** **•* *••* ****

NEC Versa 6060 $3199 **** *** ** **** *** *•**

Hitachi VisionBook Pro $4499 **•• ** **• ***• ***• **•

Sceptre Soundx 4500 $2695 • *** **** **• ** ** ***

Empac Classic 5166 $3500 **** *• **** *** *••* ***

Acer/TI TravelMate 7060 $3999 **•• *• ** **** *•*• **•

Sony PCG-707C $4499 **** *• ** • *•* • *** ***

Toshiba Satellite Pro 460CDT $3899 **** *** ** *** **• • **

WinBook FXP166 MMX $2999 ***• *** ** *** *** ***

CTXEzBookEZ764MT $3233 ***• • ** *•* ** **• •**

DigitalHiNotevp 575 $3999 *•*• • ** *** *•* ** ***

***** Outstanding **** Very Good *** Good ** Fair * Poor Results chart shows just the 15 highest-rated machines.

www.byte.com NOVEMBER 1997 BYTE 1 0 9



Size Matters

Sony steers clear of shoulder-straining

hell with its first laptop on the market,

the thin and light PCG-705C.Skinny but not

weak, it weighs 5.3 pounds and measures 1.5

inchesthick.lt sports a 166-MHz MMX pro

cessor, a 2.1-GB hard drive, and a removable

14x CD-ROM drive that can be replaced with

a floppy disk drive or a second battery.

Nice Touches

Compaq's Armada

MT is the Martha

Stewart of laptop

computers. None of the

fine details have been

overlooked in its design,

including programmable

function keys and

an indicator light right

on the battery.

Tests Yield Few Surprises
Battery Life Blues
Battery lifeand power consumption are a hot
issue concerning today's laptops. Thoughthe
166-MHz systems led the way interms of bat
tery life,the 200- and 233-MHz laptops fell
short of expectations. Keep in mind that fac
tors such as screen lighting, hard disk, and
memorystrongly affect battery life. Forexam
ple, something as simple as taking out halfof
your RAMcan add 20 percent or more bat
terylife. Sacrificingpowerful components for
longer battery life, however, may not be an
option for those who need a laptop that can
double as a desktop.

The Performance Predicament

Performance among the 166-, 200-, and
233-MHz machinesvaried widely inourtests.
However, some general trends did surface
from the benchmark results:
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• Stable drivers playan important factor ina
system's overall performance.

• Systems with faster processors tend to be
faster, but in some cases, the difference is
a very small margin.

• Systems with write-back cache tend to be
faster.

• Systems with 512-KB cache tend to be
faster.

• Unsurprisingly, 233-MHz machines are
typicallyfaster than 200-M Hz machines.

"Tendto be" means "ingeneral"; there are
lots of counterexamples. Some systems are
better designed than others. Ifwe factor out
the lower-performing Eurocom 7200 and
Micro International 7200/mintfrom ourtests,
the 200-M Hz and 233-M Hz machines score
fairlywell.

Graphics Diva

Less eyestrain is a

good thing. Gateway

keptthisin mind when

designing theSolo

9100XL,whichhas4MB

of video memory and a

13.3-inch screen, capa

ble of 1024 by 768 reso

lution. Like a few others

we tested, it uses a

high-performing 128-

bit graphics accelerator.

MMX Performance

• MMX

• Total Performance

61

4

I
~

2

233-MHz 200-MHz 166-MHz

AverageMMX scores (scaled 1-10)
compared by CPU speed.



• e picked the best portables
based on their usability, fea
tures, performance, tech
nology, and price, all on a

scale of five stars. We rated the MMX

notebooks by testing performance with
a suite of application-based benchmarks
(including Word, Excel and Access) and
Intermark video-component bench
marks. We tested these elements sepa
rately and then formulated an overall
score by assigning a weight to each ele
ment. The Overall category score is
weighted 60percent for performance, 20
percent for features, 10 percent for
usability, and 10percent for price.

We derived the performance rating
by averaging the results from our per
formance tests. First, we measured the
system's performance during a series of
MMX tests. The second test consisted of

a software-based battery test, a Windows
application that records the power status
of a system once every minute.

Features

To determine features scores, we mea
sured each unit's capabilities in a few key
areas. Each vendor completes a lengthy
questionnaire providing a detailed
description of its system's features and
support options. NSTL then weighs cer
tain features and calculates an overall

score. The features chart lists the speed
of the processor and availability of sec
ondary cache, the display technology
used, and maximum internal resolu
tion. Other features items we weigh for
the overallscoreincludeI/Oports, graph
icsand sound systems,fax/modem com
munications, and power supplies.

Warranty and support policies are
what frequently separate major system
manufacturers from second- and third-

tier vendors. The length of the standard
warranty isone ofasystem'smost impor-

Evalnations inthis report represent thejudgment
ofBYTE editors, based ontests conducted by
NSTL, Inc.,as documented ina recent issue of
NSTL's monthly PC Digest.Topurchase acopy
of thefullreport, contact NSTL at 625 Ridge
Pike,Conshohocken,PA19428;610-941-9600;
fax 610-941-9950; onthe Internet, editors©
nstl.com. Forasubscription, call800-257-9402.
BYTE Magazine andNSTL are both operating
units ofThe McGraw-Hill Companies, Inc.

www.byte.com

tant features. We also look for the avail

abilityofon-siteservice,on-linesupport,
and a toll-free help line.

Usability
For usability,we focus on two key areas:
system design and documentation. We
paid closeattention to the quality of each

Best Bang for Your Buck

Sceptre Soundi 4500[

ety of cell ranges and calculate various
addition, financial, and statistical func
tions. The Word benchmark includes

subtests that measure search-and-replace
functions, changing fonts, scrolling by
page and line, checking spelling, print-
previewing, and printing to a file. In addi
tion, NSTL's Intermark subsystem-level

Gateway Solo 2300SE
T ChemUSAChemBook2600

• MicroExpress NP 7200 MMXMX DErtaF I

Kiwi OperrNote 780B C
Tailing TNB-5600

CTX EzBook E2764MT !9 NEC Versa6060

Everei StepNote SEMMK [

Dotal HiNote
P575

I - ,• Empac Classic 5166

Micro Int'l7200/mint 233B

• Toshiba Satellite Pro460CDT
• Sharp HAcerTI

PC-9800CT TravelMate 70G0

I Sceptre
Soundx 5500

<3
tatitndeXpiCDM166ST B DCmpa, Armada 7/30 MT

Hitachi Vision-Book Pro El E3 Sony PCG-707C
QAMSAscentiaM166

5000

i tmi»-iiii! 7200

] HP OmniBook 5700 CTX ] Micron TiansPortXKE

WO§*S| Gateway Solo 9100X1

Performance/llsability/Fealures

keyboard, concentrating on keyboard
placement. If a systemoffersa comfort
able typing position, we award it extra
points. Additionally, we rate the ease of
use and placement of pointing devices.
Top honors were givento systemswith
recognizable status indicators for low
battery and hard diskaccess. Werate the
manuals for their organization, diagrams,
and index. Finally, we determine how
easyit isto install batteriesand upgrade
system RAM.

Performance
Forour performance tests,weuseNSTL's
applications-based suite,which consists
of Microsoft Word, Excel, and Access.
These testsportray real-world situations
byrunningmacros thatexecute common
functions. For example, the Excel test
measures the time it takes to delete a vari-

Windows tests exercise the video/graph
ics subsystems.

Since these systems use MMX proces
sors, our tests measure multimedia per
formance. An MMX test, provided by
Intel, puts the systems through a gaunt
let of multimedia tasks. The automated

test suite includes some photo editing
with Adobe Photo Deluxe, an Intel mul
timedia video clip, an MPEG-1 video file,
a Direct 3D game, and business photo
manipulation with Adobe Photoshop.
These are all common tasks that MMX

technology is designed to enhance.
Our battery check consists of power

consumption and battery-drain teststhat
are executed byPowerMonitor, a simple
Windows application that records the
power status of a fully charged battery.
Status is recorded until the system sus
pends itselfdue to low battery power.
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FEATURES

STANDARD FEATURES

Price as Overall CPU Hard Disk

Tested Rating Speed Capacity
(MSRP) (MHz) Formatted

(inGES)

16-Bit Fax/ CD-ROM Keyboard/ Video
Sound Modem Drive Mouse Memory

Port (MB)

Acer America

AMS Tech

Chem USA

Texas Instruments

TravelMate 7060

TravelPro 2030CX

ChemBook2600

$3999

$4595

$2729

****

•***

166

200

200

3.1

2.1

•

•

Option
bay

Swap

Option
bay

1.2

i/

Compaq Computer Armada 7730MT $4399 **** 166 2.1 • • Swap • 2

CTX International EzBookEZ764MT $3233 *** 166 2 • Optional Option
bay

• 1.5

Dell Computer Latitude XPi CD

M166ST

$4348 *** 166 2.1 • Optional • • 1.1

Digital Equipment Digital HiNote
VP575

$3999 ** 166 2.1 • Optional Option
bay

• 1.125

Empac International Empac Premium
M2X

$3500 **** 166 2 • • • • 2

Eurocom Eurocom 7200 $4899 *** 233 3 • Optional • • 4

Everex Systems StepNoteSE $3499 *** 166 2.1 • • Swap • 1.5

^V"Gateway 2000 Solo2300SE $2599 ***** 166 1.3 • • • • 1.15

Gateway 2000 Solo 9100 XL $5699 **** 166 3 • • • • 4

Hitachi PC VisionBook Pro $4499 **** 166 2.1 • • Option
bay

• 2

Hewlett-Packard HPOmniBook

5700CTX

$5400 *** 166 2.7. • Swap • 2

Swap •

• •

Kiwi Computers

MicroExpress

Micro International

"IX Micron

KiwiOpenNote
780B

MicroExpress
NP7200MMX

7200/mint

TransPort XKE

$2999

$2799

$3690

$5399

*•••

*****

166

200

233

166

2

1.4

3

3

• Optional • •

•

NECComputer
Systems Division

Versa 6060 $3199 **** 166 2.1 • •

Sceptre Technologies Soundx5500 $3695 **** 233 3 • N/A

Sceptre Technologies Soundx4500 $2695 ** 166 2 • •

Sharp Electronics PC-9800CT $3999 *** 166 2.1 • •

Sony Electronics SonyPCG-707C $4499 **** 166 2.1 • •

Tatung Companyof
America

TNB-5600 $3195 **** 166 1.4 • •

Toshiba America

Information Systems
Satellite Pro

460CDT
$3899 *** 166 2 • •

WinBook WinBook FX $2999 *** 166 2.16 • •
P166MMX

Option
bay

Swap

•

Option
bay

Swap

Swap

Swap

Option
bay

•

•

•

•

•

=BYTE Best t/=yes;
N/A= not applicable.

Warranty: P = parts: L= labor;
F= freightto repaircenter; R= return to customer.

***** Outstanding **** Very Good
** Fair * Poor
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1.5

1.5

2

2

2
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DISPLAY CUSTOMERSERVICE

Internal AC

Adapter/
Battery
Charger

Type of
Pointing
Device

Display
Manufacturer/

Size

(in inches)

Maximum

Internal

Resolution

Warranty Toll-Free

Phone Number

Phone On-Line

Address

Inquiry
Number

• Glidepad Hitachi/12.1 800x600 3/P, L,F, R 800-733-2237 408-432-6200 http://www.acer.com 1075

Glide pad Panasonic/13.3 1024x768 3/RL 800-886-2671 626-814-8851 http://www.amstech.com 1076

• Glide pad Sharp/12.1 800x600 1/RR-
3/L.R

800-866-2436 510-608-8818 http://www.chemusa.com 1077

• Pointer stick Compaq/12.1 800x600 3/P, L,F,R 800-345-1518 281-370-0670 http://www.compaq.com 1078

Glidepad Neomagic/12.1 800x600 1/RL.R 800-888-9052 909-595-6146 http://www.ctxintl.com 1079

Trackball Samsung/12.1 800x600 1/RL-
3/P

800-388-8542 512-338-4400 http://www.dell.com 1080

Trackball LG/12.1 800x600 1/RL 800-344-4825 508-493-5111 http://www.windows
.digital.com

1081

Glide pad Goldstar/12.1 1024x768 1/RL 800-938-8878 510-683-8800 http://www.empac.com 1082

Glidepad Samsung/13.3 1024x768 1/P,L,R None 613-224-6122 http://www.eurocom.ca 1083

Glidepad LG/12.1 800x600 2/P, L,R 800-821-0806 510-498-1111 http://www.everex.com 1084

• Glidepad Sanyo or
Sharp/12.1

800x600 1/RL 800-846-2000 605-232-2000 http://www.gateway2000
.com

1085

• Glidepad NEC 13.3 1024x768 1/RL 800-846-2000 605-232-2000 http://www.gateway2000
.com

1086

• Glidepad Hitachi/12.1 800x600 3/P, L,F,R 800-555-6820 408-321-5000 http://www.hitachipc.com 1087

Pointer stick Samsung or
Hitachi/12.1

1024x768 3/P, L,R 800-322-1501 415-857-1501 http://www.hp.com 1088

Glide pad Goldstar or

NEC/11.3

800x600 3/P, L,F, R None 408-492-9188 http://www.kiwicom.com 1089

• Glidepad Hitachi/12.1 800x600 4/R L,R 800-989-9900 714-852-1400 http://www.microexpress
.net

1090

• Glidepad Samsung/13.3 1024x768 1/RL,R 800-967-5667 281-495-9096 http://www.pcmint.com 1091

• Pointer stick

&glidepad
Micron or

Toshiba/13.3

1024x768 3/P, L,F,R 888-634-8799 208-893-3343 http://www.micronpc.com 1092

Glide pad NEC/12.1 800x600 3/P, L,F, R 888-863-2669 508-264-8000 http://www.nec-
computers.com

1093

• Glidepad IBM/13.3 1024x768 1/P,L,R 800-788-2878 626-369-3698 http://www.sceptreteoh.corr 1094

Glidepad Mitsubishi/12.1 1024x768 1/RUR 800-788-2878 626-369-3698 http://www.sceptretech.con 1095

• Glide pad Sharp/12.1 1024x768 3/P, L,F, R 800-237-4277 201-529-8200 http://www.sharp-usa.com 1096

• Glidepad Sony/12.1 1024x768 1/RL,F,R 800-476-6972 941-768-7676 http://www.sony.com/pc 1097

• Glidepad Hitachi/12.1 800x600 2/P,L 800-827-2850 310-637-2105 http://www.tatungusa
.com

1098

• Trackball Proprietary/12.1 800x600 3/RL 800-334-3445 011-352-460-433 http://computers.toshiba.
com

1099

Pointer stick Samsung/12.1 800x600 1/P,L,F,R 800-965-5147 N/A http://www.winbook.com 1100

www.byte.com
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Extend Your
Net with VPNs

ave you ever tried to have a
private conversation in apub
lic place? It's not easy. Have

Iyou ever listened in, inad
vertently or intentionally, to someone
else's private conversation? If so, you'll
understand the increasing popularity of
virtual private networks (VPNs).

The Internet offers a great way to
communicate, but it's not very good
for transmitting secrets. Younever know
who's listening, and a well-placed pack
et sniffer can compromise your confi
dential communications.

VPNs eliminate the hazards of con

ducting private conversations in public
networks by making your communica
tions intelligible only to the person with
whom you want to communicate. VPNs
encrypt IPdatagrams, use strong authen
tication before allowing communication,
and check data integrity to assure pack
ets arrive at their destination unchanged.

Organizations implementing VPNs
leverage their relatively inexpensive
Internet connections to build virtual

WANs with secured access for off-site

employees, remote offices and business
partners. VPNsreduce the costs of build
ing and maintaining internal dial-up
infrastructuresor moreexpensive point-
to-point WANlinks.

The VPN Puzzle
VPN-enableddevicestypicallyfit in at the
network perimeter. These devicesmight
link the network to individuals in a client-

to-LAN configuration,effectively extend
ing the internal network out to the remote
user, or they might connect to another
VPN-enabled device, thereby creating a
virtual, encrypted point-to-point link

1 1 4 BYTE NOVEMBER 1997

between two separate networks.
LAN-to-LAN VPNs hide functions like

data encryption from end users. The
devices on the LAN at the remote end of

the VPN link appear to be part of the
corporate network: The VPNoperates
entirely transparently to the user. Client-
to-client VPNs, on the other hand,
employ software (on a workstation)
that intercepts all network traffic des
tined for a VPN-linked host and adds the

necessaryencryption elements. End users
communicate securely with hosts run-

BYTE : EST
VIRTUAL PRIVATE NETWORK

Aventail VPN 2.5

Aventail offers the best combination

of encryption, authentication methods, and

end-user ease of use. Its ability

to provide additional content filters on a

service-by-service basis is a particularly
useful feature that most of the other

products currently lack.

ning compatible VPNsoftware without
affecting access to non-VPN hosts.

A VPN requires three functions: en
cryption, authentication, and data
integrity. Typicallyeach VPNnode uses a
secret session key and an agreed upon
encryption algorithm to encode and de
code session data, exchanging session
keysat the start of eachlink usingpublic
key encryption. VPNnodes also must
confirm that the entity at the other end
of the connectioniswho they saythey
are. Most VPNs use public key authenti
cation methods to validate each end of

the connection; some mayadditionally

These virtual private
network packages let you
use the Internet as your
own private WAN.
By Morgan Stern

require the end user to supply an account
name and password. Finally, both end-
points of a VPNlink check data integrity,
usually using a cryptographic hash or
digest function such as Message Digest 5
(MD5) or SecureHash Algorithm 1(SHA-
1).MD5is a public-domain standard for
generating 128-bit cryptographic check
sums.SHA-1 isahashing function for gen
erating 160-bitcryptographic checksums.
Developed as part of the Digital Signa
ture Standard (DSS) by the U.S. Depart
ment of Commerce and the National

Institute of Standards and Technology,
SHA-1 performs an advanced form of a
checksum on all data received.

Testing Testing i, 2,3
For this report, we selected 10VPN prod
ucts. They reflect three different ap
proaches to VPN implementation. In
addition to four stand-alone VPN prod
ucts, we tested four firewall servers with
VPN features and two packagesthat inte
grate VPN functions into network and
operating system-level products.

Most of the products combine a vari
ety of encryption methods, algorithms,
and key lengths,so developinga consis
tent testing methodology that could pro
ducemeaningful resultswasimpossible.
I tested for overall security, ease of use,
manageability, andinteroperability, with
particular attention to individual securi
ty elements, suchas supportedencryp
tion schemes, keylength, authentication
methods,and data integritysupport.

AventailVPN currently offers the best
combination of supported standards,
management features, and ease of use.
Impressively versatile, it makes creative
use of the SOCKS protocol (frequently
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Checkpoint's

FireWall-1 can

encrypt on a

protocol-by-
protocol basis
and supports
multiple encryption

. methods.
A remoteIP address mustbe used, not a hostname. Youneed to contact the ownerofeach remotehost to provide
the remote host ^formation.

Data Fellows'

F-Secure Virtual

Private Network

includes a handy
graphical VPN
creation utility.

4
Toconfigure a VPN **
connection with FTP

Software's Secure

Client, just add thelP
address of the remote

host along with basic
encryption information.

I
Local host IP address: |192.168.202.24

17 Enable authentication

Authentication tianstomi: JMD5

Standard - FtieWall-1 Security Policy rPR

"3

File Edit View Manage £oltcy'"-Wiridow Help

ML

Local hostSPI: |bd743io9

Local host shared secret:

SecurityPolicy Address Translation
Remote host sharo-

|3fa976a0d8d98b416a2b44a71 d7a2c18

W Enableencryption

Encryption Transtorm:

Local host SPI: |cB50

Local host key.

No.[ Source Destination Service Action

|DESwith32bitrV jj B J Users@Any }Encryption Domain i<3) Any F" I Client Encrypt

7(8510GdKBe0e51 j Encryption Domain
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Client Encrypt
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Trusted InformationSystems' Gauntlet 4.0
supports trusted, private, and pass-through
VPN services through its Java-based
administration tool.

While their operation is mostly transparent, VPNs all need

configuration and administration interfaces.

usedbyproxyfirewalls) asitsprimaryVPN
mechanism. Two other products rank
highly: CheckPoint'sFireWall-1 andRap
tor Systems' Eagle NT. Bothadd an extra
level of security by integrating VPN fea
tures with firewall functionality, so you
canprovide varying levels of controlled
access to VPN users once they've been
authenticated.

Vendors define the term "VPN" very
broadly; each product reviewed here
offers some kind of VPN functionality, but
each implementation is also unique.
Almosteveryproduct solves at least one
problem betterthantheothers. Forexam
ple, Data Fellows' F-Secure Virtual Private
Network 1.1 works for multinational

organizations looking for the highest
encryption options available to connect
multiple networks, while products like
FTP Software's Secure Client and Sun

Microsystems' SunScreen SKIP shine at
client-to-client communications. Firewall-

basedproducts,likeFireWall-1, Eagle NT,
and BorderWare, help corporations that
must combine VPN versatility with the
security of a firewall.

The VPN product categoryis still in its
early stages. Only five of the products
would interoperate for me: the firewalls,
FireWall-1, BorderWare, and Eagle NT,
and two clients, FTPSecure Client and
SunScreen SKIP. Properly configuring
them to work together isnot for the faint

of heart. As protocols such as the IPSec
familybecome officiallystandardized, and
as VPNvendors implement them, expect
true interoperability to becomea core fea
ture of all VPNsoftware. For now, plan to
stick with a single vendor to ensure VPN
compatibility—organizationsplanning to
establish VPNswith business partners must
choose carefully.

AltaVista Tunnel 97
AltaVistaTunnel 97, a dedicated VPN,sup
ports tunneled LAN-to-LAN (available
throughtheWorkgroup edition) orclient-
to-LAN (with the Personal Edition) con
nections.Managingkeyswith the includ
ed Tunnel Manager application is more
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Software Lab Report Extend Your Net with VPNs

VPN FEATURES

Supports LAN-to-LAN
Supports client-to-LAN
Supports client-to-client
Supports PPTP
Supports compression
IPpayloads
IPX/NetBEUI payloads
Supports IPv6 carrier
Supports IPSec (rfc1825)
Supports SKIP keymanagement
Other key management •
Supports multiple tunnels •

from single server
Supports multiple tunnels

from single client

ENCRYPTION FEATURES

RSA

DES

Triple-DES
IDEA

Blowfish

RC2

RC4

Diffie-Hellman

MD4

MD5

SHA-1

Fullstrength available for
unlimited export

Supports automatic key
exchange during session

Does itsupport encryption oh
a service-by-service basis?

AltaVista
Tunnel 97

MANAGEMENT ANDADMINISTRATION

Manage access levels by group
SNMP-manageable
Remote manage via HTTP
Remote manage via Java
Remote manage via other
Directory support for LDAP
Directory support for NDS
Other directory support
Includes client software

Client/server support:
Windows 3.x

Windows 95

Windows NT

Solaris

BSD

Other Unix

C

C/S

AUTHENTICATION FEATURES

CHAP/PAP

RSA •

RADIUS

S/Key
SecurlD

Other token authentication
SSL

Does itsupport filters?
Is user authenticated by

IP address?

FEATURES

Aventail

VPN 2.5
Checkpoint
FireWall-1
3.0a

•

•

•

Bindery only
A B

V

C

C -IM C

C/S C/S

C/S s

C/S

C/S s

Data Fellows

F-Secure
Virtual
Private
Network 1.1

•

= BYTE Best • = Yes A=NT Domain directory support B= directory file import support
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FTP Software
Secure Client

3.0

Microsoft
Routing and
Remote
Access

Service

mmm

Raptor
Eagle
NT 4.0

•

•

C = clientsupport S = server support



Secure Sun TIS
Computing Microsystems Gauntlet
BorderWare SunScreen 4.0
Firewall SKIP 1.1
Server 4.1

www.byte.com
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Extend Your Net with VPNs

intuitive than with many of the other
products reviewed, and the ability to
control how much of the internal network

to make available to VPN users is a very
useful feature. A setup wizard and well-
organized administrator's guide simplify
installation, but compared to the other
products reviewed, Tunnel's narrower
encryption support and lessflexible imple
mentation reduce its appeal. Tunnel 97 is
a good product hobbled by relatively lim
ited capabilities and feature set.

Aventail VPN 2.5
Aventail has taken a different approach to
creating a VPNproduct, and the results
seem unusual at first. Aventail impressed
me with its flexibility, extensive support
for encryption methods, and array of
authentication options. Unlike other VPN
products that tunnel encrypted packets,
Aventail implemented a reverse SOCKS
proxy gateway to provide VPNcapabili
ties and encryption functions at the ses
sion layer. Encryption and authentication
can be controlled on a service-by-service
level, and additional filters can be em
ployed to limit user accessor protect them
from potentially hostile Java code or
ActiveX components.

Authentication and encryption meth
ods are implemented assoftware modules,
so adding new standards as they evolve
should be as easyas installing a new mod
ule. Administrators can exercise as much

(or aslittle) control asthey want over their
VPN users. With its multiple authentica
tion and subauthentication options, and
multiple platform support for both servers
and clients, Aventailisextremely versatile.

Check Point FireWall-i 3.0a
Check Point extends FireWall-1, one of the
most popular firewallserverson the mar
ket, to include support for both LAN-to-
LAN and client-to-LAN VPNs. Similar to

Eagle NT, FireWall-1 lets administrators
create VPN connections with unrestricted

network protocol access,or they can cre
ate VPNswith an extra level of security by
enabling the firewall to restrict or permit
certain types of traffic.Addingtraffic re
strictions on VPNlinks, limiting the type
ofapplication that canberun,makes sense
when connecting to business partners.

Configuring a FireWall-1 VPN is com
plicated, butit isalso much more flexible
than mostandsupportsawidervarietyof
encryptionand authentication options.
For organizations that already use Fire-

Software Lab Report

Wall-1as their firewall server, adding VPN
functionality is a no-brainer.

Data Fellows F-Secure

Virtual Private Network 1.1
Developed in Finland, F-Secure VPN
boasts freedom from any export restric
tions, which means that international
organizations are free to implement a full-
strength version at all their locations. Its
graphical VPNconfiguration design utili
ty let me create our VPN definition with
drag-and-drop simplicity. However, F-
Secure supports only LAN-to-LAN VPNs,
and each endpoint network requires a
dedicated VPNserver, based on a stripped-
down NetBSD kernel with limited hard

ware support. Undocumented configu
ration parameters that were needed to get
the software to work with our 3Com net

work cards hampered installation.

FTP Software
Secure Client 3.0
FTP's Secure Client offers VPN function

alityasa componentof a full-featured Win
dows 95 TCP/IP client implementation,
unlike the other VPNs. Secure Client

replaces Microsoft's IPstack and supports
both IPSec and SOCKS security. Its ability
to interoperate with otherVPNproducts is
impressive, as is its client-to-client com
munication encryption function. Howev
er, with security features limited to client
communications, Secure Client scores
poorly compared to products offeringboth
clientand LAN VPN capabilities.Asastand-
alone product, Secure Client might not
meet all your VPNneeds, but it could fit in
nicely if used with other products.

Trusted Information
Systems Gauntlet 4.0
Gauntlet 4.0, from Trusted Information
Systems, also incorporates VPNfunc
tions into an existing firewall frame
work, supporting three types of VPN
configurations: private, trusted, and pass-
through. Private linksprovide securecom
munications, with the added safeguard
of forcingallcommunicationsto be eval
uated by the firewall rules. Trusted links
provide full, unlimited access between
VPN sites. Pass-through mode lets you
implement a third-party VPN product in
addition to Gauntlet. You configure
Gauntlet at the server console or through
aJava-basedmanagementapplet.

Gauntlet4.0'sextensive support for dif
ferent authentication modes provides a
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1 WAM RATI N G R E S U LT S
BEST OVERALL

Aventail VPN 2.5
Aventail's extensive VPN features give it an edge over
some close competition.

TECHNOLOGY VPN FEATU

'-ijAdministration Tool - socks5.conf) ria

File Settings Help

ProxyChain
General

SOCKS F

ng I Network Interfaces ] Authentication j Filtering | Access Contro
I Plugins Logging Server Aliases ! NetworkAliases

on: lam

RES IMPLEMENTATION EASEOFUSE OVERALL RATING

AND FUNCTIONS

Aventail VPN 2.5 •••• •••• • ••• • ••• • **•

Check Point FireWall-1 3.0a •••• • *•• • ••• • •• • •••

Microsoft Routing and
Remote Access Service

••• ** • •• ••• • *•

Raptor Systems Eagle NT 4.0 •••• •*•• • *•• *•• • ••

Secure Computing
BorderWare Firewall

Server 4.1

•*•• ••• •** • • • *•

Sun Microsystems
SunScreen SKIP 1.1

••• ••• • •• *• • ••

Trusted Information Systems
Gauntlet 4.0

•*• ••• ••• • •• *••

AltaVista Tunnel 97 •* • • •*•• • •* • •

Data Fellows F-Secure Virtual

Private Network 1.1

••* *• •• • • *•

FTP Software

Secure Client 3.0

••• •• ** • • • •

***** Outstanding **** Very Good *** Good ** Fair * Poor

secondary level of security. In a private
VPN scenario, users can first authenticate
to the VPN server, then use an authentica
tion token such as SecurlD to access indi

vidual servers or services. VPNsupport is
currently available only in the Unix ver
sion of Gauntlet; the NT version is slated
to have VPN support soon.

Microsoft Routing
and Remote Access Service
Routing and Remote Access Service (see
"Software-Only Routing for NT," Sep
tember BYTE) offers VPNfunctionality
through Microsoft's Point-to-Point Tun
neling Protocol (PPTP). RRAS can do 128-
bit encryption. It can authenticate only
through NT'sdirectory serviceor through
Remote Authentication Dial-In User Ser

vice (RADIUS). Overall security would
benefit from the addition of some form of

certificate authentication on the client

end. However,RRAS's availability asafree
download makes itanattractive optionfor
budget-conscious organizations with
modest security requirements. In addi
tion, RRAS offersenhanced multiprotocol
routing and dial-up support for remote
users, and it's easyto set up.
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Raptor Eagle NT 4.0

Raptor's Eagle NT firewall/VPN combo
scored well thanks to its support for mul-

TECH FOCUS

tiple encryption and authentication
schemes, as well as its ability to selective
ly control access to internal resources
through the firewallaccessrules. Iwasalso

SECURITY

Grab Your SOCKS
Most software VPN products useoneoftwomethods for providing data security. Either they
encryptentire IP packetsand "tunnel"them within plain packets, or they encryptonlythe
data portion of the packet and include clues for howto decrypt the data. AventailVPN,
however, takes a totallydifferent approach:using SOCKS to provide both encryption and
access control.

SOCKS, a securitytechnology, usescircuit-level proxies to relayinformation betweennet
works. All traffic destined for a remote network must be transmitted to a SOCKS server via

theSOCKS protocol. The server thenestablishes a proxy connection to the requested resource
andreturns the data to the original requester. No trafficeverpasses directly between the
two networks.

One ofthe traditional disadvantages ofSOCKS has been that every client that wanted to
access theSOCKS server had touse specially modified applications (the term for modifying
an applicationisknown as "socksifying"). Companies likeAventail avoid the socksification
requirement bycreating a specialized Winsock as part of their AutoSOCKS client. The
AutoSOCKS Winsock.dll works with any Winsock-compliant application, sosoftware such
as Web browsers or FTPclients can work without modification.

The latest version ofSOCKS, version 5, includes anumber ofenhancements over previous
renditions, such as support for multiple authentication, encryption, and message integrity
functions,as well assupport for UDP packets.



Extend Your Net with VPNs Software Lab Report

The Harder Side of VPNs
All the VPN products reviewed here are software-based, but hardware-

based VPN solutions are also increasingly popular. Many router compa
nies,such as Cisco and BayNetworks, are offeringVPN functionality within
their routersanddial-upaccessproducts.Cisco introducedLayer 2 Forwarding
(L2F), a tunnelingprotocol similar to Microsoft's Point-to-Point Tunneling
Protocol (PPTP), while Bay offersitsBayStream IPVirtual Circuit technology.

With either of these product lines,users connect to the dial-up or LAN-
based router usingstandard utilities,such as Windows95 dial-up network
ing.All encryption functions are handled bythe router, whichestablishes the
virtual connection with the router at thedestination network. Once end users

have been authenticated, they may be totally unaware that they are con
necting to their resources through an encrypted channel.

VPN functions, particularlyencryption, tend to be computation-inten
sive,so another classof hardware-based VPN deviceshasemerged that offers
faster overallencryptionperformance.Productssuch asthe VSU-1000, from
VPNetTechnologies, connect directlyto the network to provideauthenti
cation, encryption, and compressionservices for both client-to-LANand
LAN-to-LAN VPN sessions.

Becausethe encryption code iscontained within hardware, these devices
have the ability to manage moresessionsat higher bandwidth levelsthan
theirsoftwarecounterparts.Radguard'sclPro (slatedto beavailable inOcto
ber)isa second-generationVPN productthat supports IPSEC standardsfor
Layer 3 encryption. RadguardclaimscIProcan encrypt IPpackets at band
width speed for as many as 1000 concurrent users.

impressed with its monitoring and logging
capabilities, though Eagle NT suffered
from some minor glitches during testing.
For example, it allowed only dial-up VPN
sessions from a LAN workstation running
Windows 95version OSR2;other versions
of Windows worked fine.

BorderWare Firewall
Server/,,. i
Configuring the BorderWare Firewall
server for VPN sessions is extremely easy
thanks to its Java-based remote adminis
tration utility and simplified setup menu.
Configuring the server hardware itself,
however, isnot soeasy. LikeF-Secure,Bor
derWare isbased on a stripped-down Unix

kernel, so hardware support is more lim
ited than for the other products. Once we
got all the right pieces together, installing
the software was not a problem. Border-
Ware's combination of firewall and VPN

functionality is a plus because it gives you
the abilityto define varyinglevelsof access
for VPN clients.

SunScreen SKIP

Like FTP's Secure Client, SunScreen SKIP
isa client-basedpackage. It works on Win-
dows95 or Solaris 2.5.x computers and
installs as a virtual network interface, so it
can be managed through the Control Pan
el in the Win 95 version. SunScreen SKIP

supports the SKIP key management

PRODUCT INFORMATION

AltaVista Tunnel 97
Workgroupversionfrom $995;
Personal version from $99
AltaVista Internet Software,

Digital Equipment Corp.
Littleton, MA

508-486-2308

fax:508-486-2017

http://www.altavista.software
.digital.com
Enter 1052 on Inquiry Card.

Aventail VPN 2.5
Server, $4995; client, $65
Aventail

Seattle, WA
206-777-5600

fax: 206-777-5656

http://www.aventail.com
Enter 1053 on Inquiry Card.

BorderWare Firewall
Server 4.1
$4000-$13,000
Secure Computing
Roseville, MN
612-628-2700

fax:612-628-2701
http://www.securecomputing.com
Enter 1059 on Inquiry Card.

Check Point FireWall-1 3.0a
$4995, 50 users; $18,995,

www.byte.com

unlimited users

Check Point Software

Technologies
Redwood City,CA
650-482-4900

fax:650-562-0410

http://www.checkpoint.com
Enter 1054 on Inquiry Card.

Eagle 4.0
from $6500
Raptor Systems
Waltham, MA
800-9-EAGLE-6

781-487-7700

fax:781-487-6755

http://www.raptor.com
Enter 1058 on Inquiry Card.

F-Secure Virtual Private
Network 1.1
$4995 (includes 2 servers)
Data Fellows

San Jose, CA
408-938-6700

fax:408-938-6701

http://www.datafellows.com
Enter 1055 on Inquiry Card.

Gauntlet 4.0
from $5000
Trusted Information Systems
Rockville, MD

301-527-9500

fax:301-527-0482

http://www.tis.com
Enter 1061 on Inquiry Card.

Routing and Remote
Access Service
free download

Microsoft

Redmond, WA
206-882-8080

fax: 206-936-7329

http://www.microsoft.com
Enter 1057 on Inquiry Card.

Secure Client 3.0

$300 (single unit)
FTP Software

Andover, MA
800-282-4387

508-685-3300

fax: 508-794-4488

http://www.ftp.com
Enter 1056 on Inquiry Card.

SunScreen SKIP 1.1
$99-$149
Sun Microsystems
Palo Alto, CA
800-786-3463

972-788-3150

http://www.sun.com
Enter 1060 on Inquiry Card.

scheme, so you'll be able to establish se
cure connections without the hassle asso

ciated with manually exchanging encryp
tion keys. One of the more attractive
features ofSKIP—not found in some of the

tunnel-based products—lets you define
secure and nonsecure hosts, and all traf
fic between your workstation and those
hosts willbe encrypted accordingly.Over
all, SunScreen is easy to work with; how
ever, it does lack the full feature set of serv
er-based products.

Digging Your Own Holes
Choosing the right VPNproduct for your
organization requires careful thought
aboutyour requirements. Client-to-client
encryption products, like those from FTP
Software and Sun, might be best for decen
tralized organizations or those with many
mobile users. International corporations
might prefer Data Fellows' F-Secure VPN
because of its full-strength cryptography
and no export controls.

The products that scored best in our
testing—AventailVPN, Check Point Fire
Wall-1, and Eagle Raptor NT—did well
because each offers a good combination
of encryption and authentication options,
along with support for both LAN-to-LAN
and client-to-LANVPNconnections. They
provedto bethemostversatile andeasy to
use of all the products in this roundup.

However, VPNsoftware isa rapidlypro
gressing productcategory, andmanyofthe
technical obstacles I encountered, such as
lackof product interoperability, willfade
as open standards for security evolve.
Look for big changes in the next revisions
of all of these products. El

Morgan Stern (morganst@world.std.comj is
a network consultant and coauthor o^NT

EnterpriseNetwork Design (Sybex, 1997).
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Philips Brilliance monitors bring out your best on the PC screen
with pixel perfect display plus incredibly high resolution, color,
accuracy,contrast and consistency.They're available in 15".17",and
11" inch sizes. So, whether you're a design professional, office or
small business user, or serious game player, we have the right size

nnil I lA MlfE® monitors for vou- Look into a Philips Brilliance monitors today.

HIGH RESOLUTION MONITORS
BU Monitors Website: www: http:/ / www. monitors, be.philips, comor fax
Europe:3l-40-273-54l2 USA: I-770-821-2228 Asia Pacific:852-2-866-7358
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End-user cryptography tools mature as standards
evolve and interfaces improve. By Pete Loshin

Cryptography Gets Personal

| ithInternet security issues in
Ithe headlines, software ven
dors are answering the call

Iwithavariety ofpersonal en
cryption products. Some, likeSymantec's
Norton Your Eyes Only (YEO) for Win
dows 95 and RSA's SecurPC 2.0, secure
files and directories with proprietary
architectures on your desktop. Others,
such as the offerings from Netscape and
Microsoft, bundle S/MIMEsecure e-mail
functions into Internet clients for e-mail

encryption and digital signatures. In be
tween, Entrust/Solo from Entrust Tech
nologies offers a minimalist point of en
try for individuals into Entrust's open
security architecture, while Pretty Good
Privacy's PGPfor Personal Privacy 5.0
combines e-mail and desktop security
with a "web of trust" certificate model

(see "Who Goes There?," June BYTE).
In my tests of ease of use, function

ality, and interoperability, PGP led the
pack with its comprehensive personal
security solution. No one packageaced
the interoperability test: While PGP hews
to its own de facto standard, the S/MIME
clientsfared unevenlywhen dealingwith
standardkeyand certificateformats.En
trust/Solo acceptedonly Entrust certif
icates. YEO does public-key encryption,
but with a proprietary architecture, so
onlyYEO keys willwork. SecurPC does
onlysymmetric encryptionand cannot
yet handle X.509 certificates. SecurPC,
YEO, and Entrust/Solo do securee-mail
onlyasattachedencryptedfiles, while
Netscape's Communicator Suite andMi
crosoft's Internet Explorer (IE) 4.0/Out-
look combination can exchange encrypt
ed or signede-mail—butit can't encrypt
files.

Entrust/Solo
Aspin-offofNortel, Entrust has aCana
dian location that permits it to export
cryptography withminimal limits. En-

•••** Outstanding **•* Very Good ••* Good

PRETTY GOOD PRIVACY

General

Key ID : |J0xBAD8FDAO~ Created: |7/31/97

Key Type: JDSS/Difiie-Hellman Expires: [Never

•i.

Trust Model

trust sells enterprise security tools for
building certification authorities (CAs)
and clients for using the certificates.

Solo encrypts or decrypts and signs or

TECHNOLOGY

IMPLEMENTATION

MICROSOFT OUTLOOK

• * • •

* • • •

I!H)ploshin@bix.com

|ilD< click ^e,e to enter
||H0< click here to enter
IThis message isdigitally

Check Names

Select Recipients...

Address Book...

Ctrl+K

Ctrl+Shift+B

Set Priority

•/ Encrypt

<• Digitally Sign

Ssrrd Pictures
This message will be digite

verifiessignedfilesusingEntrust-format
publickeysand fileformatsonly. You can
compress encryptedfiles anddragdirec
tory hierarchies into encrypted archive

TECHNOLOGY ' * * *

IMPLEMENTATION * *

NETSCAPE COMMUNICATOR

Your Certificates

Security Info

Passwords

Navigator

Messenger

Java/JavaScript

You canuseanyofthese certificates to identify yourself to other people andtowebsites.
Communicator usesyourcertificates to decrypt information sentto you. Yourcertificates
are signed bythe organization thatissuedthem.

These are yoor certificates:

ThurstonHowell's VeriSign. Inc. ID Verify I
Certificates

Yours

files, do asecuredelete,or administeryour
own or others' Entrust-formatted keys.
Solousesthe RSA public-key-encryption
algorithm, although other (higher-priced)

Export

TECHNOLOGY • * •

IMPLEMENTATION • * •
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Entrust clients can add Directory Server
Agent (DSA) support. Support for stream
ciphers, used to encrypt the actual files,in
cludes DES, Triple-DES, and three strengths
(64-, 80-, and 128-bit keys) of CAST, a pat
ented encryption algorithm that's owned
by Entrust (but with a free version avail
able for both commercial and noncom

mercial use).
Solo offers an easy entry point for se

cure communications with Entrust orga
nizations. Solo runs on Windows 95 only;
other Entrust clients work on the Mac,
Unix, and Windows 3.x.

Microsoft Outlook/IE 4.0
Microsoft's IE4.0 (see "Microsoft's Free-
Lunch Browser,"June BYTE), Outlook,
and Outlook Express are all more-than-
adequate clients for most uses.Tocatch up
with Netscape's S/MIME-basedsecure e-
mail function, Microsoft added S/MIME
support for digital signatures and public-
key encryption of e-mail sent and received
among Outlook clients.

Unlike stand-alone solutions, the Mi
crosoft and Netscape products both need
a CA,such as Verisign or Thawte, to issue
you an X.509 certificate that lives in the
client software. Once you get the certifi
cate, you must load it into your Outlook
e-mail account properties before you can
do any cryptography. Microsoft's S/MIME
implementation may not win prizes or
solve all security needs, but it makes the
IE4.0/Outlook combination competitive
with Netscape's Communicator.

Netscape Communicator
Netscape created Internet client cryptog
raphy, building SecureSocketsLayer (SSL)
into Navigator 1.0. This year, S/MIMEe-
mailmade itsway into Navigator and Mes
senger in the Communicator suite.

Communicator makesit look easy: You
justclickon the Securitymenu-baroption
for easyaccess to allsecurity (including S/
MIME) functions.You managecertificates
and togglethe defaultsfor encryptionand
digital signatures on your e-mailand news
postings, although you can modify the
defaultfor somemessages byclicking on
the Message SendingOptions in Commu
nicator's Composition application. Net
scapedid a better jobof implementing S/
MIME than Microsoftdid,whilesupport
ing the same features. As tested, neither
solves all your crypto needs, but both can
do what they claim: S/MIME e-mail en
cryption and digital signatures.
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Cryptography Gets Personal

NORTON YOUR EYES ONLY

Encryption Rules

Share access with these users:

PETE L

Norton Your EyesOnly
Symantec's Norton YEOfor Windows 95
encrypts data so transparently that at first

Add User...

Remove User

RATINGS

TECHNOLOGY • • •

IMPLEMENTATION • * •

ENTRUST/SOLO

Current User Information
-

I thought it wasn't working. When you
log on to YEO,you get access to all files
encrypted in place, as well as to any files
stored in auto-encrypt directories, but ac-

C:\WINDOWS\DESKTOP

Encrypt: 33G436.doc

Emergency Access

cessisseamless throughout. Ihad to copy
an encrypted file to disk and open it on
another PC to besureit wasencrypted.

Ifyou don't logontoYEO on boot-up,
you can access unencrypted data on the
system,but you must reboot to get to en
crypteddata.YEO doescleverthingswith
itsdesktop integration, including figuring
out whichfileashortcuticonpointsto and
encrypting it instead of the shortcut.

Like Entrust/Solo, YEO canencrypt and
digitally signe-mail—but onlyasa file at
tachment.YEO willnot interoperate with
any other encryption program and can't
import standard certificatesor keys (al
though a companion product, Norton
YourEyesOnlyAdministrator,offerscen-

RATINGS

TECHNOLOGY

IMPLEMENTATION

* • *

* * *

RATINGS

TECHNOLOGY • * •

IMPLEMENTATION • * * •

tral key distribution and master access to
YEO-protecteddesktops or data).

YEO uses the RSA public-key algorithm
andoffers achoice ofdata-encryption al
gorithms, includingRC4, RC5, and DES.
YEO can protect your desktop data, but
lack ofinteroperability keeps itoutofthe
runningasan all-aroundcrypto tool.

PCP for Personal Privacy 5.0
I enjoyed using PGP with the same sense
ofunease with which Ienjoy sushi: There's
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Suggestions for ScanOffix:
The comprehensive solution for office and home,
ScanOffix is the ideal complement to your scanner and
offers intuitively user-friendly capabilities for processing
images and text. Now you can simplify routine jobs,
organize data, use the Internet to the fullest, expedite
procedures, streamline your workspace, and much
more. ScanOffix takes advantage of the latest image
manipulation technology to let you explore your
creativity and perfect aesthetics in any presentation with
capabilities for "Photocopying" in color, morphing,
seamlessly fusing images, and creating virtual photo
albums. Take charge of your computer with the newest
generation of intuitiveimaging technology - ScanOffix.

Suggestions for FunScan:
FunScan consists of six user friendly imaging
applications in one awesome value-added package.
With FunScan you can make your own greeting cards,
and T-Shirts, play puzzle games and design your own
screensaver and Internet homepages. Using our state-
of-the-art technology, your scanner is now intuitive and
easy.
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Crypto-Tool Features
Entrust/

Solo

RSA

SecurPC

Norton Your

Eyes Only

Pretty Good
Privacy "1

Microsoft

Internet clients

Netscape
Communicator

Public-keyencryption fore-mail A

E-mail digitalsignatures •

X.509 certificates *

Secure files

Secure directories •

Boot protection

Screenlock

Secure delete

Public-keyencryption fordesktop

Filedigital signatures

S/MIMEsupport

Platform support

Telephone

On-line address

•

•

Win95/NT

613-247-3400

http;//www
.entrust.com

1110

•

•

•

•

•

•

•

•

• •

Win 16/32,
Mac OS

650-595-8782

http://www.rsa.com

1108

Win 95

541-334-6054

http://www
.symantec.com

1109

1/

•

•

Windows,
MacOS

650-572-0430

http://www.pgp
•com

1107

•

Win 95/NT

206-882-8080

http://www
.microsoft.com

1111

•

•

•

Wn 16/32,
Mac OS, Unix

650-254-1900

http://home
.netscape.com

1112Inquiry number

"**= BYTEBest. A= byattaching encrypted filesto e-mail. >/ = yes. * = interoperable onlywithother Entrust clients and through Entrust server products.

always a nagging sense that it's bad for me
in the long run. With plug-ins for Qual-
comm's Eudora and Microsoft's Outlook

e-mail clients (and Netscape Messenger
and Lotus cc:Mail plug-ins are coming
soon), PGP isa click away at all times. With
a key-management tool, you can go look
for someone's PGP key or just grab it out
of e-mail with the plug-in. PGP's desktop
integration enables you to encrypt and/or
sign any file or decrypt and/or verify any
PGP-encryptedfile; the clipboard integra-

TECH FOCUS

tion does the same for cut chunks of files.

So what makes me uneasy? It's the stan
dards. Even though PGP has millions of
users, because S/MIMEisbundled increas
ingly visibly in Microsoft Internet clients
and in Netscape's WebPass ID (rolled out
with CA Verisign), PGP's installed base
looks mighty small. However, with stan
dards decisions still up in the air, PGP's
comprehensive and easy-to-use imple
mentation puts it head and shoulders over
the other products, and itsavailability out-

STANDARDS

Cryptographic Standards Meet the Internet—Head-On
When is a standard not a standard? Perhaps when it's a proposed Internet standard that uses

proprietary technology. When (at the end of August) RSA's S/MIME (Secure/MIME) propos
al got what seemed to be a brush-off from key playersat the IETF, PGP rushed to take advan

tage and proposea new specification for securee-mail basedin parton the PrettyGoodPri
vacy"web of trust" model,wherecertificatesgainauthority by beingsignedby peopleyou
know.Called OpenPGP, the standardwouldalsopermita hierarchical approach to accommo
date certification authorities (CAs), X.509 certificates, andotheralready-accepted standards.

S/MIME's backers, accused of foot-dragging, saw theirbaby apparently consigned to the
bitbucket byan onslaught of negative press-until IETF officials relented ontheterms they
would require from RSA before considering S/MIME. RSA ismeeting theseterms, including
making freelyavailable its proprietary algorithms foruse in S/MIME implementations. S/
MIME's reliance onU.S.-exportable (i.e., 40-bit) keysfor encryption still troubles opponents.
The weak keys represent acompromise to turnS/MIME intoa global solution, butthisap
proach could backfire, since U.S. and foreign users alike mightultimately reject such break
able encryption. This isparticularly trueif astronger solution isavailable-something like
PGP, as PGP officials are happy to point out. However, with Microsoft, Netscape, and many
other vendors standing behind their support for S/MIME, bynext year itmay very well replace
PGP as the de facto standard for secure e-mail, no matter what the IETF does.
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side the U.S. makes it an ideal choice for

those who prefer stronger international
protection but don't feel comfortable go
ing for one of Entrust's heavier clients.

RSA SecurPC 2.0

The oddest thing about SecurPC, from
RSA, is its relative lack of public-keycryp
tography. Other than public-key encryp
tion of user keys, SecurPC does nothing
but symmetricencryption: no signingof
files, and no encrypting a file with some
one else'spublickey. SecurPC recentlywon
approval for export of its full-strength
encryption, making it attractive for inter
national use. Otherwise, it functions like
YEO, with encrypt files and directories,
boot protection, screen lockout, and se
cure deletes.

SecurPC is activated only when you
right-click on a file. One big feature is a
self-extractingencrypted file, which can
bedecrypted byanyone withthesecretkey
you select, making it possible to at least e-
mail encrypted attachments to recipients
whodon't haveSecurPC. Like YEO, Secur
PC shouldsuffice for simple desktop pro
tection, but its lack of support for digital
signatures and interoperability limits its
usefulness as a stand-alone solution. Q

Pete Loshin isaBYTE technical editor for soft
ware reviews and author of the forthcoming
book Personal Encryption Clearly Explained
(AP Professional, 1998). You can reach himat
ploshin@mcgraw-hill.com.



Web Servers

Although there's plenty of cheaper competition, these two Web servers
are more capable and dependable than ever. By Barry Nance

Battle of the Network Superservers

etscape and Microsoft are
lusting for your Web-server
business in a dense market

place crammed with over 200
other competitors. Moreover, the cur
rent market leader, Apache, doesn't cost
a dime.Should you plunk down cold hard
cash for Netscape's SuiteSpot or Micro
soft's Internet Information Server (IIS)?
If so, which one?

Ayear ago, comparing Netscape's and
Microsoft's Web server suites was easy—
Netscape's product was feature-rich, ran
on multiple platforms, and was almost as
fast as IIS 3.0.But IIS 4.0,which was in final
beta form during this review, has pulled
even with SuiteSpot 3.0 in many areas—
and surpassed it in others.

I evaluated IIS 4.0 and SuiteSpot 3.0on
an intranet consisting of Pentium Pro-
based NT Server 4.0 machines, an Ether
net LAN running TCP/IP, and a variety
of clients (Windows NT, Windows 95,
OS/2Warp, and Macintosh System 7). I
comparedfeatures,performance,easeof
administration, reliability,and suitability
for running (or developing) transaction-
oriented business applications.

SuiteSpotprovedto haveabettermes
saging server, streamingaudio server, and
groupware server. However, IIS showed
a slightlybetter search engine, a better
transaction-oriented businessapplication
environment, and more-effectiveadmin
istrative tools. Aforthcoming Microsoft
proxyserver alsoprovedto be superior
to Netscape's.

IIS is a part of Windows NT Server,
while SuiteSpot is a separate product.
Each contains a different mix of software
components. Tocompare similar func
tions acrossboth, I arbitrarily added Mi
crosoft's NetShow (freeware)and Proxy
Server (betaversion) to the evaluation.
Asthis article went to press, Microsoft
wasn't sure whether it would bundle
ProxyServerwith NTServer.

••••* Outstanding •**• Very Good ••• Good

B
MICROSOFT IIS 4.0

j .^= Q i i fjj |j Address |h«p://lnlranetServer/search/author.htm

.^A^ Index Server

M \_y J Content and Property Query

^""""""•"•v*. Br Document Author Restriction

Enter your query below:

sales forecasts ExecuteQuery Clear

Tips for searching

Where the document author is |AM

ADVANTAGES

+ Good proxyand transaction servi
well suited for business application

+ Capable, quick, versatile search engine

DISADVANTAGES

- Runs only on Windows NTServer

- Awkward audio and video integration

ers;

ons

Microsoft's IIS 4.0 is a significant up
grade over its predecessor. Version

4.0makesActiveServerPage(ASP)-based
applications even easier to create and
manage. IIS's debugger for testing ASP
pages,the MicrosoftManagementCon
sole (MMC) interface, and Transaction
Server all simplifythe management of
ASP-based applications. Web pages pro
duced from ASP scripts can now be part
ofatransactional system,which helpsen
sure data integrity.

IISis the first product to use MMC,
which will be standard in Windows NT
5.0. MMC gaveme greater control over
Web server settings thanNetscape's tools
did, and I liked being able to set proper
ties such as access controls with a simple

TECHNOLOGY * • * *

IMPLEMENTATION * • •

mouse-click. The basic IIS logging func
tion now supports the W3C Extended
Logging standard, so administrators can
capture just the data they want.

Management of secure transactions
remains a highlight of IIS, allowing busi
nessesto easilysecure Webpagesand di
rectories.Youseefiles,directories, and ap
plications in an Explorer-like interface
and can view properties simply by right-
clicking. Configuring rights and secu
rity settingswaschild'splay. In addition,
when I ran several Web sites on one serv

er,Icouldspecify howmuchserverband
width to giveto each site.

One item often overlooked in evalu

ating IIS is that, in contrast to Netscape's
Internet-oriented servers, NT Server can
be both a file server and a Web server at

the same time. Referring to a remote
driveletterandprintingto asharedprint
er haven't yet gone out of style.

IIS 4.0,which complieswith HTTP1.1,
has a certificate server for creating and
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managing digital certificates. It also comes
with a search engine, a news server,Micro
softTransaction Server, and SiteServer Ex
press (stripped-down log- and site-analy
sis tools for Web-site managers).

The new certificate server made it easy
to create and distribute small numbers

of digital certificates. It's appropriate for
small companies or departments but needs
more sophisticated management tools to
maintain large numbers of certificates.

Microsoft's new Web server has a num

ber of new features that should make it a

more stable application server. I could run
programs as processes in address spaces
separate from those of the Web server. This
means a badly behaved application is less
likely to crash the Web server.

Proxy Server 2.0,despite its bias toward
Windows clients, bested Netscape's. The
new fault-tolerance and reverse-proxyfea
tures impressed me. I was able to chain
multiple Proxy Serverstogether for redun
dancy and load balancing, a feature Net
scape's Proxy Server 2.5 also supports.

However, Microsoft surpassed Net
scape'sdistributed cachingbyintroducing
the concept of arrays, which enables mul
tiple Proxy Servers with the same name
to run as mirrors of one another. I config
ured Proxy Server both to republish Web
pages from protected Web servers and to
publishmultipleWeb siteson asingle serv
er using multihoming support for multi
ple URLs and IPaddresses.

I likedthe way Microsoft has integrat
ed Proxy Server with Remote AccessSer
vice (RAS) to allow access to the Internet
for dial-upconnections.An entire network
can share a single ISP dial-up connection.
Wizardshelped meconfigureProxyServ-
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er as a router that would dial the ISP each

time a client accessed a remote site.

The Index Server component of IIS test
ed slightly better than Netscape's Com
pass Server. While neither is as well en
dowed as, say,Infoseek's Ultraseek Server
search engine, both provided basic, useful
search tools for locating information on
the test intranet.

I especially liked IIS's ability to handle
different document types, its programma-
bility,and its ease of administration. Index
Server successfully indexed Office 91 (Ex-

TECHNOLOGY

IMPLEMENTATION

• • •

• • •

eel and Word for Windows) files and Ado
be PDF documents in real time. It allowed

full-text and HTMLfield searching by
word or phraseand integrated closely with
NT Server. But Index Server has no natur

al-language interfaceand doesn't support
proximity searching. It does, however,
support seven national languages.

Microsoft's NetShow (which is freely
downloadable)integratesclosely with IIS
to serve up streaming audio, video, and
Web-enhanced presentations. While Net-
Show's authoring tool gaveme a time line
that helpedmeinsertaudio,graphics, and
URLs accurately, I couldn't insert video
clips directly. In fact, NetShow is rather
rudimentary, withno toolsfor capturing
audio or video. To convert audio or video
files intoMicrosoft's .asfformat, youmust
first use aseparate toolto make yoursource
material conform to the frame and bit rate
you select.I preferred Netscape's Media
Server to NetShow.

ADVANTAGES

+ Good messaging server

+ Server-based agents

DISADVANTAGES

- Inconsistent administrative tools

- Awkward directory-server interface

The standard Edition of SuiteSpot 3.0
includes Enterprise Server 3.0, Calen

dar Server 1.0,Messaging Server 3.0, Col-
labra Server 3.0, and Directory Server 1.0.
The ProfessionalEdition adds Proxy Serv
er 2.5, Media Server 1.0, Certificate Serv
er 1.0, and Compass Server 3.0. Both ver
sions of SuiteSpot also include LiveWire
Pro 1.0, Informix OnLine Workgroup
Server, and NetObjects Fusion.

SuiteSpot remains a work in progress;
only the Enterprise, Collabra, Compass,
and Messaging servers (which make up
the critical core) represent updated soft
ware. It also lacks a single administrative
interface. From Communicator 4.0,1could
use Netscape's new administrative tool to
manage only the updated servers.The tool
centralizes common tasks, such as main
taining user accounts, via the Directory
Server component. When I added a user
or group, the change propagated auto
matically to the other version 3.0 servers.
However, I had to use the version 2.0 ad
ministrative tool to update the down-lev
el servers, making changes one server at
a time.

The Collabra and Messagingservers
carry new version numbers but haven't
changed greatly. Only Enterprise Server
and Compass Server offer significant
improvements, such as Web Publisher, a
Java applet for remotely managing con
tent on a Webserver. The new Enterprise
Server also offers server-basedagents. I
configured the agentsto monitor intranet
pagesand performdailysearches. Because
the agents are server based, I could access
them from multiplesystems.

Compass Server (formerly CatalogServ
er) is a customizedversion of the Verity
searchengine. I liked Compass Server's
support formore thanjust HTML andplain
text, its personalization options, and its
easy administration. However, aswithIIS,
Compass Server lacked proximity search
inganda natural-language interface.

In my tests, Compass Server accurate
ly indexedMicrosoft Office (Excel and
Word), PDF,and WordPerfect files. Net-
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Review

scape claims that Compass Server can also
catalog Rich Text Format (RTF),Power
Point, Interleaf, Lotus Word Pro, and
FrameMaker files.

Compass Server allowed me to specify
words and phrases with Boolean opera
tors, and it performed phonetic look
ups and synonym matching. I could locate
documents based on metadata entries I

had placed inside the HTML, and Compass
Server let me categorize my documents
into topics (taxonomies in Netscape par
lance). The categorization made search re
sponses immensely more relevant.

Compass Server let me painlessly create
whatNetscape callsapersonal interestpro
file subscription. Thereafter, each time I
updated Web pages or documents, Com
pass Server's indexer automatically used
my URL classification rules and taxonomy
designations to prepare and send me, via
e-mail, a My Compass newsletter, contain
ing the updated Webcontent I'd expressed
an interest in.

The Messaging Server adds tools such
as receipt acknowledgement and encrypt
ed messagingviaSecureMultipurpose In
ternet Mail Extensions (S/MIME). I would
have liked Messaging Server more if it
incorporated some Exchange and Notes
features, such as server-based rules for fil
tering messages.

SuiteSpot's mail server has an Internet
e-mail underpinning, supporting SMTP,
Post Office Protocol Version3 (POP3), and
MIME. Exchange and Notes have only re
cently embraced these standards.

Calendar Server, which Netscape has
licensed from Corporate Software and
Technologies International, adds long-
awaited group scheduling to SuiteSpot,
along with yet a third administrative in
terface. Calendar Server lets you sched
ule people and resources so that you can
manage time, events, and to-do lists. Col-

PRODUCT INFORMATION

Internet Netscape
Information SuiteSpot 3.0
Server 4.0 Standard Edition,
(included with $3495 for 50 users;
Windows NTServer) Professional Edition,
Microsoft Corp. $4750 for 50 users
Redmond, WA Netscape
800-662-6796 Communications Corp.
206-882-8080 Mountain View, CA

http://www.microsoft 800-638-7483

.com 415-937-2555

Enter 1062 http://home.netscape
on Inquiry Card. .com

Enter 1063

on Inquiry Card.
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labra is a groupware product that sup
ports ad hoc discussions, searching across
forums, and virtual forms. Netscape
plans to integrate Collabra to run as an
LDAP process. Currently it, too, requires
separate administration.

Netscape Directory Server is an LDAP-
compliant server supplying a universal di
rectory service for enterprise-wide man
agement of user, access-control, and server
configuration. (LDAP is a subset of X.500,
a directory-services standard.) Netscape

TECH FOCUS

patible with Oracle's NC Architecture.
Media Server consists of server soft

ware, a set of conversion and audio-edit
ing tools, and client-side software. It also
includes the Netscape Media Converter,
the ToolVox voice encoder and client, Nav
igator, and the Media Player client. Media
Server did an excellent job, compressing
and distributing audio almost as well as
RealAudio. Like RealVideo, MediaServer
can deliver different files for users with

different bandwidths. I also found that

SMART INDEXING

SQL Access to Web Sites
Unique among all search-engine products—not just the two Web servers reviewed here—

Microsoft's Index Server 2.0 can accept queries expressed in SQL, in addition to traditional

keyword and phrase arguments. Touse this feature, you develop a query program in Visual Ba

sic,J++, C++, or VBScript.Thisconnects to the ActiveXData Object (ADO), which passes the
request to Index Server, which then returns a result set containing information from Index

Server's internal catalog. Microsoft says that adding the SQLcapability allows companies to

treat highly structured Web sites like relational databases.

Iwrote a small VBScript program that successfully connected to the Index Server catalog.

However, my attempts to use a variety of relational-database query tools (e.g., Microsoft

Access) failed. Nonetheless, the concept of accessinga searchengine'scatalog viaSQL state
ments is a novel one that Ihope Microsoft develops further in future versions of Index Server.

has a lot of work to do to improve Direc
tory Server and integrate it with the other
SuiteSpot components. When I set up a
group list, I had to enter the cryptic LDAP
query syntax. Netscape needs to provide
a better interface.

While Netscape wants developers to
use JavaScript, Microsoft touts VBScript
and JScript, its own take on JavaScript.
Microsoft's Java version, J++, also con
tains proprietary extensions (if you dis
count the fact that Microsoft has handed

ActiveX over to a standards body). From
a developer's point of view,usingMicro
soft tools for cross-platform applications
islikewalkinga verythin tightrope. Active
Server Pages is a more compelling tech
nologythan Netscape'sservlets, making
platform selection for developers even
more difficult.

Perhaps the answer to this dilemma lies
in Netscape's announced Open Network
Environment (ONE), a cross-platform ar
chitecture that employsan object model
(Netscape Internet Foundation Classes)
and offerssupport for distributed objects
through theCORBA-compliant HOP proto
col.Although ONE competes directly with
Microsoft's OLE/ActiveX/DCOM archi
tecture, Netscape says that ONE will in
cludeActiveX technology andwillbecom-

MediaServer can serve on-demand or live

audio feeds, either multicast or unicast.
While IIS is only for use with NT ma

chines,SuiteSpotcomesinversionsfor NT,
Sun Solaris, IBMATX, HP-UX, SGI's Irix,
and Digital's Unix.

Inshort, SuiteSpotprovides remote Web
content managementwith version control,
and its centralized directory holds great
promise. However, Netscape needs to bet
ter integrate the disparate server modules,
especiallythe administrative tools.

MorN?

For many Webmasters, server software
comes down to a choice between Microsoft

and Netscape. The decision isan easy one
to make if you already have NSAPI-aware
(Netscape) orlSAPI-aware (Microsoft) ap
plications. If you're developinga Web-
basedsystem,I believethat IIS's ASP tech
nology is the way to go. And IIS is much
easier to administer.

On the other hand, if all you're look
ingforisaserver fordistributing static Web
pages, theneitherone,oralmost anyofthe
other200 competing products,willdo. El

Barry Nance (Wethersfield, CT) isa computer
analystandconsultant. You can contact him by
sending e-mailto barryn@bix.com.



Fooling Around
with the Web

have just spent the weekend
chairing a meeting of the Cit
izens Advisory Council on

INational SpacePolicy. Fifty
rocket scientists and the administrator of

NASA made for some intense discussions.

I'm a bit exhausted, and I've got the meet
ingreports to write.Withluck,you'll find
some of the results on my Web site, and
there will be a link to the council's Web

site as soon as we get that set up.
I've been fooling around with the Web

again. You can see my latest efforts at
http://home.earthlink.net/~jerryp, not
the easiest thing in the world to remem
ber, but it works. I've been quite happy
with Earthlink's services,and it's a lot eas
ier than trying to maintain my own serv
ers for a Web site. It's also a lot cheaper,
sincemypagecomesfreewith the Earth
link basic services.

It's not a fancy site. I've been offered
help by some of the best people in this
business—for that matter, BYTE has some
of them on its staff—but the point of this
exercise is to see what I can do more or

less unaided. I did have David Em help
meget started, but it's pretty much mine
now. It will always be a text-oriented
site—I'm a wordsmith, not an artist—
but I'm learning about whizbangs, and
over time I may drop a few in.

On that score, have a look at the home
page athttp://www.lynda.com. NewRid
ers author Lynda Weinman has some
gooddemonstrations. Herhusband has
an absolutelymad pagecalled "Stink,"
with more demonstrations of what you
can do. It also has links to what he calls a
"hall of shame": bad Web sites, at least
two ofwhichmanagedto crashNetscape
asItriedfrantically togetaway fromthem.

Anotherinteresting place ishttp://www
.webmonkey.com, which hastutorials. I

www.byte.corn

have only recently realized, although I
may have known it for a while, that with
Netscape, you can "view" the original
HTML source code of a site that does

things you find interesting and capture it
to a file to have examples to work with.

In my case, I have the wonderful Olym
pus D-300Ldigital camera, which makes
it a snap to get digital pictures. Itwill even
take pictures of text pages,diagrams, and,

Jerry Pournelle

iltli
Jerry finds some new
tools to help him work
on his Web site—and

finds time for a visit to
SIGGRAPH.

put it into JPEGformat with the "pro
gressive" option. That saves the picture
in interlaced layers, so that when it isfirst
downloaded, it appears as a blurry out
line with progressively sharper detail.

PhotoDeluxe saves JPEGfiles in linear
fashion: you see the top stripe of the pic
ture and then the next, etc. It's possible
that PhotoDeluxe will save in interlaced

or progressivemode, and Photoshop will,

It will always be a text-oriented site—
I'm a wordsmith, not an artist.

for that matter, other pictures. Olympus
has steadily improved the software that
comes with the camera. It's now easy
enough to use that I can recommend it
to nearly anyone able to use a computer,
especially ifthey haveaBYTE readerhelp
ing the first time they download pictures
and play with them.

The D-300L comes with Adobe Photo

Deluxe, a sort of poor man's Photo
shop.PhotoDeluxe isallright,but ifyou
reallywant to touch up photographs—
both digitalphotos fromacameralikethe
D-300L or scanned imagesof regular pho
tos—look at Kai's Photo Soap from
MetaCreations. I find that Paint Shop Pro
from Jasc is about the best all-purpose
photo-tinker program Ihave. Photoshop
is said to be better—and perhaps it is—
but I find Paint Shop Pro a great deal
easier to understand, and it's what I've
been usingfor most Web photo work.

Photo Soap isamazing:it can do auto
matically what the other programs can
accomplish onlyifyouknow whatyou're
doing. Ifyou haveold photographs or
you'rea lousy photographer, tryPhoto
Soap. Thenwhenyougetthe picture the
wayyou want it, use PaintShopProto

but after 10 minutes of tinkering with
manuals and help files, I wasn't able to
make it work. With Paint Shop Pro I got
it first try, so that's the one I'll be using.

GRAPHICS FILES TAKE A LOT OF

disk space. It's also hard to know
what's in a file. The other day, I used the
D-300Lto shoot a series of pictures of the
tenth Sunday after Trinity service at St.
Mary's. I downloaded them from the
camera to the Fujitsu magneto-optical
(MO) disc. The download software lets
me give a root filename—in this case,
trim' for Trinity—and will then give
each a unique name, so I ended up with
t r i ni 0. j pgto t r i ni 26. j pg.Not allof
them were taken at St. Mary's—some
were on the camera before I started—and

somewere agreat dealbetter than others
for putting up on the Website.

If you build your Web pages with
Microsoft Office 97Word, it willgiveyou
a preview of a picture you're about to
insert, but that's still a painful way to
selectpictures. Much better isThumbs-
Plus, a shareware program that makes
thumbnail sketchesofyour graphicsfiles.
You can aim ThumbsPlus at an entire disc,
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and it will find every graphics file and make
a thumbnail.

Wehad one problem with ThumbsPlus.
Graphics files tend to be big, and with the
D-300L, I can make a lot of them. In 1024-
by 768-pixelresolution, the D-300L holds
30pictures;butin VGA (640 by480pixels),
it will hold over a hundred, each one 50 KB
and more in full-image JPEG (i.e., the
images are compressed, but no detail is
lost; as opposed to partial-quality JPEG,

when I download my photographs from
the D-300L,they go onto an MO disc.

Then I found that ThumbsPlus would

look at the MO drive, pretend to make
thumbnails—and do nothing. This was
frustrating, and the help file had nothing,
so I called the programmer. "Do you have
a volume label on the MO disc?" he asked.

"We use that in making the database."
A quick check showed I didn't, so I

added one. After this, ThumbsPlus worked

With Quick View Plus, you
can look at nearly anything.

Pro in progressiveformat, although it has
no problem with the same file saved lin
early. Otherwise, I haven't found much
that it won't show. Of course, Quick View
Plus will work by itself or in conjunction
with other file management software (in
cluding Explorer), but I particularly like it
with Commander 95.

Commander has always been my fa
vorite file manager, but the Windows
version lacks the wonderful viewers that

the last DOS versions had. With Quick
ViewPlus,you can look at nearly anything,
including individual components of ZIP
files, DLLs, uuencoded files, and all kinds
of stuff. I prefer to use it with Comman
der, because when I use Explorer and dou
ble-click on a file, I am never sure what will
happen; with Commander, F3 brings in
Quick View Plus and nothing else. To
gether, Commander and Quick View Plus
are a killer combination. Recommended.

Finally,there's PhotoRecall from G&A
Imaging. While this does limited special
effects, mostly it's useful for organizing
photographs into albums. It does that rea
sonably well, but it doesn't seem to have

which blurs out some details as it com

presses the file).
It seemed natural to combine the D-3 00L

with the Olympus MO drive. The Olym
pus MOand FujitsuMOdrives use the same
medium and format, so discs are inter
changeable between them. MO discs hold
128 to 230MB(there are larger ones, but I
never find them at Fry's) and cost under
$20;a lot of storage for the money.They're
a natural accessory to a digital camera, so

perfectly with the MO discs.This program
has quickly become essential: ifyou do any
graphics work, get ThumbsPlus and pay
the registration fee.You'll be glad you did.
Highly recommended.

Another utility worth having is Quick
ViewPlusfor Windows95(Win95)andNT.
This willplug into Norton Commander for
Windows 95 and NT, and view nearly any
file, including graphics files. It doesn't
seemto viewJPEG filessavedbyPaintShop
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a batch capability. That is, to make a new
album, I have to select and load pictures
one at a time. Once that's done, it's easy
to move them around in the album.

The presentation is quite good: a small,
medium, or large picture in an album lay
out. Click on it to get the full-sizepicture.
There's also a way to search the Web for
pictures, although most pictures I have
found on the Web are not ones I would

want to download and keep. As a presen
tation system, PhotoRecall is neat, but as
a management system for lots of pho
tographs, I greatly prefer ThumbsPlus.

INTHE COURSE OF PLAYING WITH

the Web,we upgraded our software, and
that generates this month's tales of hope,
horror, and glory.

Begin with CyberMedia's Oil Change.
If you regularly cruise the Internet, you
need thisprogram, whichfindsand down
loadsupdatesto your software.Inour case,
it found an update to Dial-Upnetwork and
one to Win 95 Winsock. We downloaded

and installed them on Cyrus, the Cyrix
P-166 that is my current main Win 95 ma
chine. My real main machine is now Prin
cess,a Compaq ProfessionalWorkstation
5000running NT4.0,but for the moment,
I do a lot of work on Cyrus as well. Both
updatesinstalled painlessly, althoughthere
were a few oddities. For instance, I had to
go find the passwordsto myDial-Upnet-

Chaos Manor

about an hour, he was able to get the net
work restored. Itwasn't easy. Among other
things, TweakDUNset the network prop
erties so that NetBEUIwas no longer the
default protocol. There were other prob
lems, but eventually we had Pentafluge
back on the network.

We defragged the disk drives and did
some more tweaking. Then we tried the
upgrades again. Bigmistake. Once again,
Pentafluge vanished from the network;
and this time, possibly because we tried
to do some adjusting without uninstalling
TweakDUN, things got progressively
worse. By the time we did the uninstalla-
tion, it was too late. Bottom line: Iworked
a day trying to get Pentafluge back on the
network, to no avail. It would not work.

I decided that drastic action was re

quired: itwas time to boot up in DOS,nuke
the Windows directory, and reinstall Win
95 from scratch. We've used Pentafluge as
a test machine for a year, and there were
remnants of programs that couldn't be
uninstalled. Tons of DLLs in the system
directory. Garbage fileseverywhere. That
sort of thing. Cleaninghousewasindicated
anyway,and it also seemed to be the only
way to restore the network. There was
onlyone problem: inorder to reinstallWin
95,1 would need the CD-ROMdrive, and
that CD-ROM drive wasn't visible unless I

was running Win 95.
That shouldn't have happened. In the-

Upgrading our software generates this
month's tales of hope, horror, and glory.

work accounts,becausethe update lostthe
ones I'd saved.

The result is a real improvement. Inter
net access is much faster, and multiple In
ternet operations really work. We were
ableto simultaneouslydo two downloads,
answer mail, and go look at another Web
sitewithout any slowdowns.That's quite
an improvement from a free download.

This worked so well that Alex thought
he'd applythemto Pentafluge, the rather-
dated Pentium 60 machine with an Intel
Pentium OverDrive processor that Larry
Niven uses when he works here. The result
was a disaster: whatever effect these up
grades hadonInternet browsing, theDial-
Up network update 1.2 (TweakDUN) col
lapsed the internal network. Pentafluge
could no longer connect to any of our
other machines.

Alex uninstalled the upgrades. After

www.byte.com

ory,Ihavea panicboot diskfor everyma
chine.Apanicdiskshouldcontainthe driv
ers for the CD-ROM drive, Zip drive, and
other important accessories. Unfortu
nately, I had changed CD-ROM drives
without updating the panic disk.

Two possible remedies: I could try to
find the specific CD-ROM driversfor this
version of the Distributed ProcessingTech
nology(DPT) SCSI controller Pentafluge
uses—it's an older SmartCache III—surely
I have those here somewhere. Or call DPT.

Maybe theyhave somethingthatwouldlet
me access the CD-ROM. I considered call
ingSony—it's aSony CD-ROM drive.

But, in fact, as I was dithering, I found
acopyofSony.sys from DPT. Ittookabout
10 minutes to fit up a CONFIG.SYS and
AUTOEXEC.BAT—I'd completely for
gottenhowto do that—buteventually I
gotitdone. Thereal trick isingetting the
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change hardware, don't wait for acrisis to
update your panic disk.Asecond moral is,
clean your Windows once in a while. It
sure can make a difference.

IGGRAPH IS IN TOWN. THIS IS

'the Special Interest Group on Graph
ics of the Association for Computing
Machinery. It has become ACM's largest
show (and presumably also their largest
fund-raiser). If you have any interest in
graphics, it's more than worth going to.

although not before I saw more than
enough to boggle my mind.

Some major impressions. First, the price
of admission to the world of high-end
graphics is low and falling. Intergraph and
Compaq both had new boxes with super
computer capabilities at under $12,000,
and I don't say that lightly. You could cre
ate all the objects inJurassic Park on either
of these machines, and you might even be
able to animate them. Rendering the final
prints to movie quality still takes days on

command-line parameters for Microsoft
CDExtension (MSCDEX). They're in most
DOSbooks, but I don't have many left.

Once I was sure the CD-ROM drive

worked in DOS, I saved the entire Win
dows directory onto the Maxoptix glass
drive and then deleted it on Pentafluge.
Boot up in DOSand run Golden Bow Sys
tems' Vopt, still the best disk defrag pro
gram I know of. Reboot in DOS. Then I
installed Win 95 from a CD-ROM. Since I

had an upgrade Win 95,1 had to find the
setup disk for Windows 3.11 and put it in
the floppy drive before Win 95 would in
stall. After that, it all went swimmingly.

Moments later, I had the network re
stored. I had a pleasant surprise: Penta
fluge runs about five rimes faster than be
fore. Programs load faster, and the system
doesn't thrash about as much. Everything
iscrisper. I didn't do any benchmarks, so I
have no objective measures, but it's more
than noticeably faster, so much so that I
am thinking of doing the same thing to
Cyrus.

The moral of this story is that if you

Clean your Windows once in a while.
It sure can make a difference.

There are classes from raw beginner to
very advanced techniques, chances to use
a supercomputer for an hour or so, and
technical exhibitions.

Alas, the floor show is becoming indis
tinguishable from the Electronic Enter
tainment Exposition: lots of hype, flash
ing lights, and a general heat-and-noise
level sufficient to drive me out of the room,

You've already heard that...
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much larger machines, but you could cre
ate a show,render in TV-videoquality,and
have it to present to financial people with
equipment and software costing no more
than $25,000.This is astonishing.

Hewlett-Packard and Digital Equip
ment, and even Dell and Gateway 2000,
are also getting into the high-end graphics-
machine game. I fullyexpect that my esti
mated $25,000 for a professional system
will be cut in half in no more than a year.
Ain't competition wonderful?

Second, it's no longer a Silicon Graph
ics/Unix world. At least half the profes
sional-level displays we saw on the floor
at SIGGRAPH were run on NT platforms.
A few years ago, there were essentially
none. As David Em, our graphics associ
ate who attended the show with me, puts
it, "The era of SIGGRAPHas the Silicon-
Graphics-and-everything-that-goes-with-
it show is over."

Third, while most of the veryhigh-end
professionalsare stillusingSoftimage—a
program developed for SiliconGraphics
systems but now acquired by Microsoft
and running on NTplatforms—3DStudio
Max, from Kinetix (a division of Auto
desk), is catching up fast. Moreover, the
current version of 3D Studio Max was

designedto beanNTprogramand usesan
interface that will already be familiar to
AutoCAD users. This leads me to believe

that design students are more likely to
learn3D Studio MaxthanSoftimage.

Also, while the final costof Softimage
and 3D Studio Max with all the enhance
ments needed to bringituptoSoftimage's
power will be about the same, you can
buy 3D Studio Max andenough plug-ins
togetstarted forabout halfwhatyou'll pay
forSoftimage. This isanotherbig plusfor
students and beginners. continued

www.byte.com
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Chaos Manor

It's an exciting world out there.
As I said, David Em, who knows much

more about graphics than I do, attended
SIGGRAPH with me. Look for more of

David's observations in the Web Exclusive

part of the column on the BYTE Web site.
Incidentally, if you are interested in com
puter-generated art, you can see some of
David's work at http://businesstech.com/
art/emgallery.html.

While we're on the subject of graphics,
CAD, and Web sites, if you don't know
about Visio, you ought to.

Visio is a stand-alone application for
making technical drawings and other art
work. It has its own development envi
ronment or can extend Microsoft's Visual

Basicfor Applications environment. It also
knows about Microsoft Office, and you
can use it in conjunction with any of its
components, including Word.

Mostly, Visio has a number of smart
templates, and if the set you need didn't
come with the package you bought, it's
probably available. Templates include
architect, chemical, electrical, electronic,
process plants, pumps, pipes, heating
and ventilation—well, you get the idea.
There are also abstract shapes suitable for
making flowcharts and diagrams. If you

work with computers and don't know about
Visio, I bet you wish you did. Not only rec
ommended, it's close to essential.

I F YOU'RE LOOKING FOR SOME

1 unusal clipart on a Western theme, the
classy RTComputer Graphics collections
are now available on CD-ROM. Cowboys
and Indians, traditional Navajo and other
Santa Fe art, petroglyphs (genuine and
humorous), plains Indian art, borders and
images, it's all pretty neat. Look them up
at http://www.rtcomputer.com. Next time
I do a pass through my Website, I'll prob
ably include a few of these.

THE OLD GAME OF THE MONTH

is the Deluxe Edition of Conquest of
the New World, from Interplay. One tip:
the Deluxe Edition has a feature known as

the ancient temple of war. Find it and get
control of it; it's worth almost any cost.
Even if you can't control it, try to get the
ownership in dispute, because it gives an
enormous advantage to the side that pos
sesses it.

The new game of the month is Imperi
alism, from Strategic Simulations. It's
somewhat like Civilization II, but it takes
place in the 1800s, which was the classic

PRODUCT INFORMATION

Conquest of the New World,
Deluxe Edition $29.95
Interplay Productions
Irvine, CA
800-468-3775

714-553-6655

fax:714-252-2820

http://www.interplay.com
Enter 1113 on Inquiry Card.

D-300L $899
Olympus America, Inc.
Melville, NY
800-347-4027

516-844-5000

fax:516-844-5339

http://www.olympusamerica.com
Enter 1114on Inquiry Card.

Imperialism $49.99
Strategic Simulations, Inc.
Sunnyvale, CA
888-808-4311

650-897-9900

fax:650-897-9956

http://www.ssionline.com
Enter 1115 on Inquiry Card.

Kai's Photo Soap $49.95
MetaCreations Corp.
Carpinteria, CA
800-472-9025

805-566-6200

fax:805-566-6385

http://www.metacreations.com
Enter 1116 on Inquiry Card.

Paint Shop Pro $69
Jasc

Eden Prairie, MN
800-622-2793

612-930-9800

fax:612-930-9172

http://www.jasc.com/
Enter 1118 on Inquiry Card.

PhotoRecall $49.95
G&AImaging
Hull, Quebec, Canada

819-772-7600

fax:819-772-7640

http://www.ga-imaging.com/
Enter 1119 on Inquiry Card.

Quick View Plus $59
Inso

Chicago, IL
800-333-1395

312-329-0700

fax:312-670-0820

http://www.inso.com
Enter 1120 on Inquiry Card.

3D Studio Max 2.0 $3495
Kinetix

San Francisco, CA
800-879-4233

415-547-2000

fax: 415-547-2222

http://www.ktx.com
Enter 1121 on InquiryCard.

ThumbsPlus 3.0g $65
Cerious Software

Charlotte, NC

704-529-0200

fax: 704-529-0497

http://www.cerious.com/
Enter 1122 on Inquiry Card.

Visio Standard 5.0
about$149
Visio Professional (
Technical
about$349
VisioCorp.
Seattle, WA

800-248-4746

206-521-4500

fax:206-521-4501

http://www.visio.com
Enter 1123 on InquiryCard.

The Wild West Collection
$79.95
RT Computer Graphics
Rio Rancho, NM

800-891-1600

505-891-1600

fax:505-891-1350

http://www.rtcomputer.com
Enter 1124 on InquiryCard.
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era of colonial imperialism, with great
powers scrabbling for control of smaller
countries. You do exploration and pros
pecting, and invest in both research and
industry. It's not too bad as solitaire, but
it's great as a multiple-player game: all the

AFB. It has been out of print for years,
although photocopies circulated with my
permission.

Recently,some young officers asked me
to make it available. A professional Web
designer, Arnold Bailey (abailey@bix

The book of the month is my own,
but you don't have to pay to read it.

fun of Calhammer's Diplomacy, but with
far more realistic economics and military
actions. Make alliances and then stab your
partner; but when you do, not only do the
other human players take notice, but so do
the nonplayer nations. Great fun.

The book of the month is my own, but
you don't have to pay to read it. TheStrat
egyof Technology was written in 1968by
Stefan T. Possony, Francis X. Kane, and
Jerry Pournelle, and published by the Uni
versity Press of Cambridge, Massachu
setts. It was used as a textbook in all

three service academies at one time or

another and numerous times over the

years in the Air War College at Maxwell

.com), volunteered to turn it into good
HTML, and so he did. Youcan find it, com
plete with partial revisions and notes, on
my Web site at http://home.earthlink
.net/—jerryp as well as a couple of other
places. Fair warning, this is a cold war
book, and while the principles haven't
changed at all, nearly all the examples are
from the Seventy YearsWar between the
U.S.S.R. and Western civilization. It's an

interesting example of how a book might
be published on the Web; not fancy,but I
think well done.

The computer book of the month is by
Michael J. Hernandez, DatabaseDesign
forMere Mortals(Addison-Wesley Devel

oper's Press, ISBN 0-201-69471-9). This is
just what the title implies; if you keep
lots of files and notes and wonder if there's

a better way, you need a relational data
base, even if you don't know what one is.
This book will help you understand the
subject whether you work with Visual
Basic, Access, FoxPro, Delphi, or what
ever. It includes rules, views, and a good
bibliography.

With luck, next month we'll have our
new Pentium IIsystem built. I've got all the
parts, and we're getting a new ViewSonic
monitor to go with it. Now to do myspace
council reports. 0

Jerry Pournelle is a sciencefiction writerand
BYTE's seniorcontributingeditor. You canwrite
toJerry do BYTE, 29"HartwellAve.,Lexington,
MA 02173. Please include a self-addressed,
stampedenvelopeand put youraddress on the
letteras well ason theenvelope. Due to thehigh
volume ofletters,Jerry cannotguaranteea per
sonal reply. You can also contact him on the
Internet or BLXatjerryp@b\x.com.Visit Chaos

Manor at http://home.earthlink.net/

-jerryp/.
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• Next Day Shipping
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The ForeFront MCSE Self-Study Course™ ensures the highest rate of retention so that
when you complete your training you'll be fully prepared to pass your MCSE exams.
You'll be ready and confident to go into the workplace to effectively plan, implement,
maintain and support information systems in a wide range of computing environments,
using Windows NT and other Microsoft Server products.

Contains All 6 Training Modules! Call for Special Pricing!

Become CNE Certified ...FAST!
The ForeFront CNE Self-Study Course™ 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.

Contains All 7 Training Modules! Call for Special Pricing!

Become A+ Certified ...FAST!
Getting A+ Certified will help open the way to further advancement in the corporate world.
The ForeFront A+ Certification Self-Study Course™ is a hands-on self-study course
that 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! Call for Special Pricing!

Call for Special Discount Pricing Today!

1-800-475-5831
Local U.S: (813) 724-8994 • FAX (813) 726-6922

Ireland: 1800 66 00 11

Europe: (353) 1 670 3177

UK: 0800 279 2009

Fax:(353)1 670 3211
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DIRECT
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Clearwater, FL 34623

http ://www.ffg. com
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